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ABSTRACT OF THE DISCLOSURE 
An inflatable packer arrangement for external use on 

casing tubular member or liners in bore holes. 

The present invention relates to inflatable elements or 
packers used with casings, tubular members, or liners, 
and a method of setting the inflatable elements, casing, 
tubular members or liners in wells and various bore 
holes to accomplish desired results. 

Description of the prior art 
In some inflatable packer tool constructions hereto 

fore used, the inflating of the elements is accomplished 
by manipulating pipe at the surface on which the ele 
ment is supported in the well in order to inflate and 
deflate the inflatable element, as desired; other means 
of inflating the elements have been proposed. 

In other forms of packer tools and packer elements 
which are used at the present time, the setting of the 
tools is accomplished by means of some mechanical 
manipulation of the operating pipe at the surface so that 
slips or other mechanisms are actuated to effect a squeez 
ing action on the packer element in order to expand it 
into a seated position in the well. Of course, to accomplish 
this desired function, there must be available sufficient 
pipe in the well upon which the packer element is sup 
ported to provide the necessary weight for the setting of 
the rubber and other mechanical mechanisms associated 
with packer tools. 

Unfortunately, the last mentioned form of packer tool 
may have limited use in shallow wells because the length 
of pipe in the well does not provide sufficient weight to 
effect the actuation of the mechanical setting and Sup 
port mechanism. This form of packer is also limited in 
that there can only be a certain amount of radial ex 
pansion of the packer element when it is squeezed; there 
fore, the use of squeeze packers is restricted because it 
must be, first of all, small enough to move through the 
well pipe, but large enough so that when the operating 
mechanism is actuated, it will expand radially sufficiently 
so as to engage with the well bore wall below the end 
of the well pipe. 

Heretofore, difficulty has been experienced in attempt 
ing to perform various operations in a well bore or other 
type bore hole in that it has been sometimes difficult to 
provide satisfactory means for effectively sealing off be 
tween the casing, or liner, with an adjacent formation 
of a well bore or bore hole, under all conditions in 
which such result is desired. 

Summary of the invention 
Briefly, the present invention relates to an inflatable, 

external casing, tubular member or liner packer which 
is run as an integral part of the casing, tubular member 
or liner, and which may be set in any desired position 
relative to formations by actuating a valve means which 
permits the inflatable element of the casing, tubular 
member or liner packer to become inflated which will 
thereby isolate, separate, or protect various formations 
from the remaining well bore. 
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The present invention also relates to an inflatable 

element which is inflated externally of a casing, tubular 
member or liner, to effect a positive seal between the 
casing, tubular member or liner, and the well bore and 
which utilizes a valve collar secured to the casing, tubu 
lar member or liner to communicate fluids from the inside 
of the casing, tubular member or liner, to an inflatable 
element on the outer surface of the casing, tubular mem 
ber or liner, so that the element may be inflated and 
wherein a slidable seal is adapted to maintain the packer 
in an inflated and sealed position externally of the casing, 
tubular member or liner. While the present invention is 
limited to a description of only one packer element, it is 
to be understood that it may be desirable to use a plu 
rality of packer elements in a manner which will be 
brought out hereinafter. Also, the present invention is 
described and illustrated in its use in oil or gas wells; 
but it may have application in any bore hole of any 
diameter in any field of use where it is desired to seal 
off between a casing, tubular member or liner, and an 
adjacent formation. 
The present invention is directed to a tool construction 

which does not depend upon weight to set the inflatable 
element carried by the tool, nor does the present inven 
tion have the restrictions as to space required by some 
types of the squeeze-type packer. 
The present invention is further directed to an inflatable 

packer element which can be set and anchored to the 
well bore by simple hydraulic pressure and does not re 
quire slips, drill strings, setting weight, or pulling tension 
as are well known in the art. 
The present invention has for one of its primary ob 

jects an inflatable packer tool which is constructed and 
arranged to seal between a casing, or liner, and an adja 
cent formation in a well bore. 

Still a further object of the invention is to provide an 
inflatable packer tool arrangement including valve means 
for controlling inflation of the inflatable element which 
arrangement may be integrally incorporated with a bore 
hole casing, or liner, for sealing off between the casing, 
or liner, and adjacent formations in the bore hole. 

Still another object of the invention is to integrally in 
corporate in a bore hole casing, or liner, an inflatable 
packer element and valve means for controlling inflation 
of the inflatable element which may be actuated without 
manipulation of the casing, or liner, and without the use 
of other forms of mechanical manipulation. 

Still a further object of the invention is to provide a 
valve collar for incorporating in a casing, or liner, of 
a bore hole, which valve collar has a plurality of valve 
means in the annular wall thereof and which valve 
collar serves to anchor one end of an inflatable element 
mounted externally of and slidable along the casing or 
liner upon inflation thereof. 

Still a further object of the invention is to provide a 
valve collar for incorporating in a casing, or liner, of a 
bore hole, which valve collar has a plurality of valve 
means in the annular wall thereof and which valve 
collar serves to anchor one end of an inflatable element 
mounted externally of and slidable along the casing or 
liner upon inflation thereof, there being sliding seal 
means incorporated with the inflatable element for en 
gaging the external casing, or liner as the element is 
inflated to inhibit fluid leakage therefrom. 
A further object of the invention is to provide a method 

of relatively quickly and easily selectively isolating zones 
or formations in a bore hole. 
A still further object of the invention is to provide 

methods of carrying out desired operations in a bore 
hole which require sealing off between a casing, or liner, 
and a bore hole. 

Still another object of the present invention is to pro 



3,437,142 
3 

vide a valve means in an inflatable element tool so as to 
maintain the element sealed off in relation to any fluid as 
it is being lowered into the well, which valve means opens 
upon the application of fluid pressure to conduct fluid 
to the element to set it in the well bore. 

Still another object of the present invention is to pro 
vide a valve means in an inflatable packer tool whereby 
the valve means is substantially the only moving part and 
which valve means insures permanent inflation of the in 
flatable packer tool, when desired. 

Still a further object of the present invention is to pro 
vide a valve means for use with a packer tool wherein 
a predetermined amount of pressure is required to open 
the valve means so that inflating fluid may be conducted 
to an inflatable element carried by the packer tool. 

Still another object of the present invention is to provide 
an inflatable element integrally carried by a bore hole 
casing, or liner, and wherein the inflatable element may be 
expanded by liquid or by gas. 

Still a further object of the present invention is to pro 
vide an inflatable element arrangement for bore hole 
casing, or liner, which can be easily set between the bore 
and casing, or liner, and which will remain permanently 
set over an extended period of time. 

Still another object of the present invention is to pro 
vide an inflatable external casing packer for a bore hole 
which can be inflated with a cement slurry or any other 
desired fluid to thereby effect a positive seal between the 
casing and adjacent formation, which seal may be effected 
without the use of cement externally of the casing and 
adjacent the formation as normally employed at the pres 
ent time. 

Still another object of the present invention is to pro 
vide an inflatable external casing packer for a bore hole 
which can be inflated with a cement slurry or any other 
desired fluid to thereby effect a positive seal between the 
casing and adjacent formation to inhibit “channeling' of 
cement which may be employed externally between the 
casing and adjacent formation. 
Yet another object of the present invention is to pro 

vide an inflatable external casing, or liner, packer which 
can be inflated with fluids that set either upon the passage 
of time or by chemical reaction and thereby are used to 
effect a positive, permanent seal between the casing, or 
liner, and the well bore. 

Still another object of the present invention is to pro 
vide a valve collar connected with a casing, or liner, with 
valve means therein to control communication between 
the interior of the casing, or liner, to an inflatable element 
mounted on and slidable along the outer surface of the 
casing, or liner. 
Yet another object of the present invention is to pro 

vide a valve collar mounted integrally with a casing, or 
liner, which provides an anchor means for one end of 
an inflatable element surrounding the outer surface of the 
casing, or liner, the inflatable element being connected 
at its other end to a head spaced from the valve collar, 
the head forming a slidable sealing engagement with the 
casing, or liner, when the element is inflated. 

Still another object of the present invention is to provide 
an external casing packer which acts as a hydraulic 
centralizer to assure better cementing and gravel packing. 

Brief description of the drawings 
FIG. 1A is an enlarged quarter sectional view illustrat 

ing the upper part of a preferred embodiment of the pres 
ent invention; 

FIG. 1B is a broken continuation of FIG, 1A and 
showing the lower portion of the embodiment of FIG. 1A; 

FIG. 2 is a partial cross-sectional view taken along the 
lines 2-2 of FIG. 1B and illustrating one valve of the 
valve means; 

FIG. 3 is a partial sectional cross view taken along the 
lines 3-3 of FIG. 1B and illustrating another valve of the 
valve means; 
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4. 
FIG. 4 is a view taken along lines 4-4 of FIG. 1B 

diagrammatically illustrating the relationship of the valve 
means in the valve collar to the inflate passage; 

FIG. 5 is a partial sectional view illustrating in some 
what greater detail the preferred arrangement of the com 
ponents of the inflatable element and the relationship of 
the inflatable element to the valve collar which serves to 
anchor one end of the inflatable element; 

FIG. 6 is a schematic view illustrating how an external 
casing packer of the present invention may be set above 
a zone so that the zone may be isolated and tested in any 
suitable manner and then if such tests do not prove satis 
factory, the packer may be perforated so that a maximum 
amount of the casing may be easily recovered; 

FIG. 7 is a schematic view illustrating a method of using 
a plurality of the external casing packers to straddle and 
permanently seal off a formation from the remainder of 
the bore hole; 

FIG. 8 is a schematic view illustrating another use of 
external casing packers to isolate a weak or sensitive pro 
ducing zone from cement set around the casing to pre 
vent the cement from fracturing the producing Zone; 

FIG. 9 is a schematic view illustrating still another use 
of an external casing packer of the form of the present 
invention to enable a liner to be cemented in place above 
a shot hole without the necessity of first filling the shot 
hole with gravel; 

FIG. 10 is a schematic view illustrating another use of 
a plurality of external casing packers of the present in 
vention to isolate prepacked liners; 
FIG. 11 is a schematic view illustrating the use of the 

external casing packer of the present invention as a com 
bination liner hanger and pack-off; and 

FIG. 12 is a schematic view illustrating the use of the 
external casing packer of the present invention for repair 
ing damaged casing. 

Description of the preferred embodiments 
As illustrated in FIGS. 1A and 1B of the drawings, the 

invention includes annular heads 11 and 12 which are 
spaced with the inflatable element 13 extending there 
between and which is secured to each of the heads 11 and 
12 in a manner well known in the art. The upper head 11 
is connected by threads 47 to a sub 14, and the sub 14 is 
connected by any suitable means such as the threads 15 
thereon to a housing sub or collar 16 which extends up 
wardly from the sub 14 as shown in the drawings. The 
collar 16 receives the seal means 16a which contacts the 
outer surface 5a of the casing 5 as the inflatable element 
is expanded, as will be described in greater detail. 
The well pipe or casing 5 extends downwardly into the 

well bore or bore hole. A valve collar 17 is connected 
integrally with and forms a part of the casing 5 and is 
connected to the casing 5 by the threads shown at 18 and 
20. The valve collar 17 is also threadedly engaged by 
threads 19 to annular spaced head 12 as illustrated in 
FIG. 1B and serves to anchor one end of the inflatable 
element 13. 
As illustrated in FIGS. 1B, 3, and 4, there is provided 

a passage 21 which has an upper portion 21a and a lower 
portion 21b, respectively, and an opening 22 in collar 17 
for communicating the inner bore of casing 5 through 
the Sub or valve collar 17 with the internal portion of 
the inflatable element 13. The passage portion 21b as 
illustrated in FIG. 4 is stepped, and in bores, or valve 
pockets, which are transverse to, or interrupt the passage 
portion 21b at each of the three steps is a series of valve 
means generally designated at 23 which include check 
valves 23a and 23b and back pressure shear pin valve 
23c. A preferred form of the check valves 23a and 23b 
is illustrated in FIG. 3 as being of the spring-loaded 
double-sealed type and are provided with a spring 24, a 
valve member 25, and a plug 26 spaced from valve mem 
ber 25 having an O-ring 27 for sealing between the bore 
and plug 26. The O-ring seal 27 aids in maintaining pres 
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sure in the inflatable element 13 during and after it has 
been inflated. The spring 24 abuts the lower end of plug 
26 and is received within and urges valve member 25, as 
shown in FIG. 3, to a closed position until the pressure 
from the casing through port 22 and passage portion 21b 
overcomes the spring load of each valve 23a and 23b. 
The plug 26 of each valve is threadedly engaged in the 
end of each of the bores or valve pockets, and it is be 
lieved that the assembly of each valve in each bore or 
valve pockets is readily apparent to those skilled in the 
art. It is to be noted that the bore, or valve pockets in 
the form of the invention illustrated provide access into 
the wall of the valve collar 17 to enable the valve, or 
valves, to be inserted within the valve collar wall. The 
valve member 25 may be provided with a resilient cover 
ing, if desired, as shown in FIG. 2. 
As illustrated in FIG. 2, there is provided a back pres 

sure shear pin valve 23c in a third bore; and this valve 
is similar to valves 23a and 23b in that it has a plug 26 
threadedly engaged in the outer end of a bore and is 
provided with an O-ring seal 30. The valve member 25 
is provided with a bore 29, and a shear pin 28 engages 
element 28a which is received within bore 29, as shown 
in FIG. 2. The element 28a abuts the lower end of 
plug 26 and thus retains valve member 25 on its seat 
until the pressure thereon is sufficient to shear pin 28, 
whereupon valve member 25 moves upwardly so that 
element 28a telescopes into bore 29. A seat 31 is pro 
vided on the lower end of valve element 25. 
As illustrated in FIGS. 2, 3, and 4, the valve collar 17 

is provided with three external openings designated at 
17a, 17b, and 17c for affording outside access and easy 
installation, respectively, of the valves 23a, 23b, and 23c. 
It should be noted that the check valve 23a is nearest 
the opening 22, and therefore when fluid under pressure 
enters the opening 22 and passage portion 21b and en 
gages the first check valve 23a, the fluid pressure must 
be sufficient to overcome the spring 24 before fluid from 
the opening 22 will be permitted to pass beyond the first 
check valve 23a. The fluid will next engage check valve 
23b which will operate in substantially the same manner 
as check valve 23a, and after the fluid has activated check 
valve 23b to allow the fluid to move by the check vlave, 
the fluid will then engage back pressure valve 23c and 
if the pressure is sufficient will shear the shear pin 28 
which will thereby permit the back pressure valve to be 
opened and the fluid will move by the back pressure valve 
and thereby pass through passage portion 21a and enter 
annular, circumferentially spaced opening 32, better 
shown in FIG. 1B. Although there are three valves 
shown, it is to be understood that the present invention 
may be operated successfully with one valve or any com 
bination of two of the valves such as by using two of 
the check valves 23a and 23b or by using a check valve 
such as 23a and the back pressure valve 23c. Thus, one 
valve or any combination of two of the valves will operate 
in a satisfactory and sufficient manner to permit the 
Successful operation of the external casing packer; how 
ever, the preferred form is illustrated. 

It is to be understood that after the spring-loaded check 
valves 23a and 23b have been opened by fluid pressure, 
the back pressure or pressure originating from the in 
flated inflatable element 13 plus the force from the spring 
in each of the spring-loaded check valves 23a and 23b 
are sufficient to overcome the fluid pressure tending to 
hold them open; and when this occurs, the spring-operated 
check valves close to seal the fluid in the inflated element 
13. Thus, the element 13 is thereby permanently set in 
the bore hole. Of course, if a shear pin valve 23c is used, 
the fluid pressure shears the shear pin 28 of the valve; 
and it will not close or block the flow of fluid in the 
inflated passage thereafter. 

It should be noted and, as illustrated in FIGS. 1A, 1B, 
and 5, there are provided suitable O-ring seals 33, 34, 
35, 36, 37, and 38 which are for sealing between the 
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6 
various components of the well tool in order to prevent 
the leakage offluid to or from the tool. 
As illustrated in FIGS. 1A, 1B, and 5, the inflatable 

element 13 includes the outer covering 13', a continuous 
layer of reinforcing 13', and an inner layer 13'. The 
reinforcing layer 13' could be formed of any suitable 
material which is sufficiently resilient so as to yield along 
the coverings 13' and 13' adjacent thereto as inflating 
fluid is passed into the invention 4 and which will assume 
its initial position after the inflating fluid is discharged 
from the packer. The renforcing layer 13' comprises a 
plurality of longitudinally extending, circumferentially 
overlapping strips which are adapted to be secured at 
each of the respective annular spaced heads 11 and 12 
and as illustrated in FIG. 5. Each of the heads 11 and 12 
are provided with inner tapered portions such as that 
illustrated at 39 on annular spaced head 12 to aid in 
gripping and holding the ends 40 and 41 of the expansi 
ble reinforcing sheath 13”. An annular wedige member 
42 is adapted to be received within each of the heads 
11 and 12, and each is provided with a tapered portion 
which conforms generally to the tapered portion such 
as illustrated at 39 on annular spaced heads 11 and 12 
to aid in engaging and holding the reinforcing in posi 
tion during expansion of the packer. 

Each end portion of the inner layer 13', which is 
usually a rubber inner tube or the like, retains the in 
flating fluid and is telescopically received within the 
annular wedge members 42. The annular wedge mem 
bers 42 are each provided with a groove 44 so that ring 
seal members 45 and 46 may be inserted into each end 
of the layer 13' and expanded radially thereagainst. 
The layer 13' seats in the grooves 44 to further aid in 
retaining the inner layer in position within the annular 
wedge members 42. 
The valve means 23 inhibits actuation of the inflating 

element 13 by any fluid which would be carried in the 
casing 5 as the tool is lowered into the well bore and 
continues to prevent actuation of the inflatable element 
13 until sufficient internal pressure has been supplied to 
actuate each of the valves 23a, 23b, and 23c so that 
fluid may thereafter be conducted to the interior of the 
element 13. 
When the packer has been lowered a sufficient amount 

or to the desired elevation in the well, fluid may be 
pumped into the pipe 5 from the earth's surface where 
upon the internal pressure of the fluid in the casing 5 
is increased a sufficient amount to actuate the valves 23a, 
23b, and 23c to permit fluid to enter the passage 21a to 
inflate or expand the element 13 into engagement with 
the wall of the well as illustrated in FIGS. 6 through 12. 
When the inflatable element 13 expands, the collar or 
Sub 16 will move downwardly along the outer surface 5a 
of the casing 5; and seal means 16a sealingly engage the 
outer surface of the casing to prevent undesired fluid 
leakage as the inflatable element travels along the external 
casing, or liner. The external casing packer is expanded 
until it is firmly seated and sealed against the adjacent 
formation. 
The present invention has many variations and adapta 

tions that may be used therewith, some of which are il 
lustrated in FIGS. 6 through 12. In FIG. 6, a well bore 
is illustrated generally at 3; and its surface is represented 
at 3a. The external casing packer forming part of the 
present invention is illustrated by the numeral 4 and is 
shown as being supported on external casing 5 or the 
like which extends to the earth's surface. Thus, in FIG. 
6 there is illustrated an external casing packer 4 in in 
flated position to seal off between the casing and well 
bore. As illustrated in FIG. 6, the present invention per 
mits maximum casing recovery wherein one of the in 
flatable packers 4 is used to separate a formation for 
testing thereof as generally represented at 60 by perfo 
rating the Zone by means well known in the art to see if 
the formation S is a "pay" zone and if there is insuf 
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ficient pay in the formation S, the packer may be then 
perforated as shown at 61 and the casing can be removed 
thus allowing maximum recovery of the casing. 
As illustrated in FIG. 7, the present invention also 

allows multi-stage cementing. Several zones S' which are 
not necessarily producing zones may be encountered in a 
well bore, and if the complete hole is cemented from top 
to bottom, some formation may break down causing a 
great loss of cement. With the present invention 4, a 
plurality of separate sections of the well bore may be 
cemented with cement C and set as illustrated in FIG. 
7 to thereby isolate, protect, or separate the formation 
S’ from the other portions of the well bore. Thus, the 
external casing packers may be used to straddle the Zone 
and the casing then cemented above the upper packer and 
below the lower packer and thereby reduce the amount 
of cement used. 
Of course, as illustrated in FIG. 7, the zone S' could 

be an undesired zone such as a water zone with producing 
sections above and below the undesired water zone. The 
packers could be set or inflated with cement or other 
materials which set upon the passage of time or by 
chemical reaction, and thereby S' could be straddled and 
the producing zones above and below the undesired zone 
could then be used while the water or S' zone is per 
manently sealed off. 

If the producing zone is a "sensitive' zone, that is, 
one which is sensitive to cement, then the producing zone 
could be isolated by the straddle arrangement of FIG. 
7 and cement placed above and below the inflated ele 
ments represented generally at 4. In this situation, S' of 
FIG. 7 would represent the producing zone which is to 
be protected from the cement; and, of course, the casing 
would be provided with openings for receiving flow from 
the zone S. 
Of course, it is to be understood that any number of 

the external casing packers may be used in a multistage 
arrangement to separate various zones. 

It should also be noted that with the use of the present 
invention and as brought out above, the inflatable pack 
ers may be used to isolate zones between casing and the 
formation which means that cement alone will not have 
to be depended on, as has been the case in most instances 
heretofore. The inflatable packer itself might be inflated 
with cement or other materials as noted above. Also, 
the present invention acts as a hydraulic centralizer in 
that it forces the casing to the center of the bore hole 
and thereby aids in insuring a uniform layer of cement 
Surrounding the casing, or liner. 
The present invention is also especially adaptable for 

lise with air drilling. If, in air drilling, water is en 
countered and cannot be plugged or stopped with chem 
icals, the external casing packer could be run in on a 
casing to isolate the water zone or zones; and drilling 
with air could proceed. Also, if desired, the casing could 
be recovered after the well is completed by perforating 
the inflatable element as heretofore described. 

In other words, the present invention enables air 
drilling to continue even after hitting a water formation; 
and heretofore when a water formation has been en 
countered which could not be shut off, the drilling opera 
tions would then be continued using drilling mud, thereby 
resulting in drilling at a slower rate. 
As illustrated in FIG. 8, the present invention may be 

used as a bottom pack-off shoe, which term is well 
known in the art. Where drilling in a proven area, the 
Well bore is sometimes drilled to the top of a pay sec 
tion S'; and in other instances, the well bore is drilled 
through the producing section S'. If the pay section is 
Sensitive, that is, is weak and fractures easily due to hy 
draulic pressure from the cementing operation, the inflat 
able packer could be set as illustrated in FIG.8 with the 
inflatable packer 4 permanently seated in a position im 
mediately above the sensitive formation or pay zone S' 
to isolate the Zone S' from the cement C" so that the 
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8 
cement will not affect the sensitive formation. Where 
the well bore is drilled initially only to the top of the 
producing zone, the packer 4 is set and drilling then 
continued through zone S'. 
As illustrated in FIG. 9, the external casing packer 

4 may be used to solve problems involving production, 
injection, gas control, or water control. The well bore 
3 in many open hole sections is larger than the casing 
bore 5 which requires an external casing packer 4 for 
sealing between the casing 5 and the well bore 3. When 
a liner as represented at 70 is desired to be set above 
a producing one which has been shot, which terms are 
well known in the art, it is usually necessary to fill the 
shot hole with gravel to prevent cement from entering 
the shot hole and then later washing the gravel out. 
However, as illustrated in FIG. 9, this is eliminated 
with the use of the external casing packer 4 because the 
cement C' need only be set between the liner 70 and the 
casing 5 and between the liner 70 and well bore wall 3a 
since the external casing packer 4 may be used to seal 
between the liner 70 and the well bore wall 3a which, as 
illustrated, prevents the cement from traveling into the 
shot hole. The casing 5 is shown as terminating in a 
casing shoe, which is well known in the art. 
As illustrated in FIG. 10, sections of prepacked liners 

70, 70', and 70' can be isolated for selective produc 
tion or injection without the use of cement. A liner hanger 
of any suitable form well known in the art represented at 
71 is used to hang the liner represented at 70 from the 
casing 5, and as illustrated, a plurality of prepacked 
liners 70, 70', and 70' are isolated from each other 
by the use of the external casing packers 4. The casing 
5 is provided with a casing shoe at its lower end of any 
well-known design. 
As illustrated in FIG. 11, the external casing packer 

4 may be used as a combination liner hanger and pack 
off. The packer 4 will center the liner 70 and provide a 
pack-off between the liner 70 and casing 5. Cement C''' 
is provided for cementing casing 5 in place in the well 
bore. Thereafter, the external packer is mounted on a 
liner and lowered through the casing to its desired posi 
tion in the well bore. The external packer 4 is inflated 
and supports the weight of screen liner 72 secured to the 
conventional liner 70. Since the external packer 4 sets 
with pressure rather than weight, this application is good 
for short liners where the weight of the liner is insuf 
ficient to set conventional liner hangers and pack-off 
assemblies as is well known in the art. 
As illustrated in FIG. 12, a plurality of external casing 

packers 4 may be used for sealing off a casing, or liner, 
that is damaged in the well bore. The external casing 
packers 4 are run with blank liners (a tubular member) 
74 to straddle the casing 5 at the point of damage rep 
resented at 5 of the casing. This repair method is par 
ticularly applicable to split casing, corrosion leaks, clos 
ing off depleted zones, and temporarily or permanently 
closing perforations. 

Broadly, the present invention relates to an external 
packer arrangement which can be incorporated integrally 
with a casing, or liner, for engaging and sealing off be 
tween a casing and liner or for sealing off between a 
casing, or liner, and adjacent formation and its method 
of use. 
What is claimed is: 
1. An inflatable packer for positioning externally of a 

tubular member in a bore hole comprising: 
(a) a pair of spaced collars positioned circumferential 

ly on a section of the tubular member, 
(b) a pair of spaced annular heads secured to each of 

said collars, 
(c) an inflatable member secured to each of said heads 
and extending adjacent the section of the tubular 
member, 

(d) an expansible reinforcing sheath secured to each 
of said heads and positioned outwardly relative to 
Said inflatable member, 
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(e) one of said collars being secured to the tubular 
member and having passage means therein for con 
ducting inflating fluid from the interior of said tubu 
lar member to the exterior of said tubular member 
and within said inflatable member for inflating said 
inflatable member with fluid from the tubular mem 
ber; and 

(f) said one collar having at least one externally ac 
cessible valve pocket which interrupts the passage 
eaS 0 

2. The structure as set forth in claim 1 including a re 
silient outer cover positioned outwardly relative to said 
reinforcing sheath and secured to each of said heads. 

3. The structure of claim 1 including externally acces 
sible valve means positioned in the valve pocket to in- 15 
hibit fluid flow through said passage means until the 
fluid pressure in said passage means exceeds a predeter 
mined amount. 

4. An inflatable packer for positioning externally of a 
tubular member in a bore hole comprising: 20 

(a) a pair of spaced collars positioned circumferen 
tially on a section of the tubular member, 

(b) a pair of spaced annular heads secured to each of 
said collars, 

(c) an inflatable member secured to each of said 25 
heads and extending adjacent the section of the tubu 
lar member, 

(d) an expansible reinforcing sheath secured to each 
of said heads and positioned outwardly relative to 
said inflatable member, 30 

5. The structure as set forth in claim 4 wherein said 
spring operated check valve means is constructed, so that 
the inflating fluid pressure aids in retaining said check 
valve means closed after the inflatable member is inflated 
to thereby lock the inflating fluid in said inflatable mem- 35 
ber. 

6. A well tool for inserting in a bore hole externally of 
pipe or the like comprising: 

(a) a pair of spaced heads surrounding a section of 
the pipe, 

(b) an inflatable member secured to and extending 
between said heads and surrounding the outer sur 
faces of the pipe, 

(c) an expansible reinforcing sheath concentric with 
said inflatable member and secured to said spaced 45 
heads for reinforcing said inflatable member, 

(d) a collar secured to the pipe section, 
(e) one of said heads being secured to said collar 
and said collar having passage means therethrough 
communicating with said inflatable member for com 
municating fluid from the interior of said pipe section 
to the interior of said inflatable member surround 
ing said outer surface, and 

(f) externally accessible check valve means within said 55 
collar and in said passage to close after said inflat 
able member has been inflated to prevent escape of 
the inflating fluid. 

7. The structure of claim 6 wherein the other of said 
heads is slidable along said section of pipe as said inflat- 60 
able member inflates. 

8. The structure as set forth in claim 6 including a re 
silient outer cover concentric with said reinforcing sheath 
and secured to said spaced heads. 

9. The structure of claim 6 including seal means in the 
other of said heads slidably engaging the outer surface of 
said pipe as said inflatable member is inflated to engage 
the wall of the bore hole. 

10. The structure as set forth in claim 6 wherein said 
valve means includes: 

(a) a pair of spring-loaded check valve means to pre 
vent fluid flow from said passage means into the 
pipe section, 

(b) additional valve means in said passage means, and 75 

40 

50 

70 

10 
(c) shear pin means closing said additional valve 
means until the fluid pressure in said passage means 
shears said pin. 

11. A method of isolating, separating, and protecting 
various earthen formations in a well bore comprising the steps of: 

(a) positioning a selected number of reinforced in 
flatable elements on a pipe, 

(b) positioning valve means in the pipe to communi 
cate inflating fluid to the elements, 

(c) adjusting the valve means to open at a predeter 
mined fluid pressure and thereby inflat the elements, 

(d) lowering the pipe into the well bore to position 
the inflatable elements at a selected elevation, and 

(e) creating a fluid pressure in the pipe in excess of 
the valve settings whereby the valves may be opened 
and the inflatable elements inflated with fluid to seal 
with the well bore to isolate or separate selected for 
mations in the well bore. 

12. A method of using an inflatable element for test 
ing a Zone in a well bore comprising the steps of: 

(a) positioning the inflatable element on the pipe, 
(b) positioning a valve means in the pipe to com 
municate inflating fluid to the element, 

(c) adjusting the valve means to open at a predeter 
mined fluid pressure and thereby inflat the element, 

(d) lowering the pipe into the well bore, 
(c) positioning the element in the well bore wherein 
the inflatable element is spaced to isolate the zone for testing, 

(f) creating a fluid pressure in the pipe in excess of 
the valve setting whereby the valve means may be 
opened and the inflatable element inflated with fluid, (g) testing the isolated zone, and 

(h) perforating the inflated element whereby the pipe 
and element may be recovered from the well bore. 

13. A method of using an inflatable element for pro 
ducing a zone in a well bore comprising the step of: 

(a) O positioning the reinforced inflatable element on the 
plipe, 

(b) positioning a valve means in the pipe to com 
municate inflating fluid to the element, 

(c) adjusting the valve means to open at a predeter 
mined fluid pressure and thereby inflate the ele 
ment, 

(d) lowering the pipe into the well bore, 
(e) positioning the element in the well bore wherein 

the inflatable element is spaced to isolate the zone for producing, 
(f) creating a fluid pressure in the pipe in excess of 
the valve setting whereby the valve means may be 
opened and the inflatable element inflated with 
fluid, and 

(g) communicating the isolated zone with the pipe be 
low the inflatable element for producing therefrom. 

14. In an inflatable packer for positioning on the exter 
? Surface of a tubular member to be inserted in a well 
Ore: 

(a) a valve collar threadedly secured between adjacent 
joints of the tubular member, 

(b) an inflatable member secured to said valve collar 
and positioned adjacent the external surface of the 
tubular member, and 

(c) pressure operated check valve means mounted 
within the wall of said valve collar for controlling 
fluid flow from the inside of the tubular member to 
said inflatable member whereby said member be 
comes sufficiently inflated to form a seal between the 
casing and the well bore. 

15. The structure as set forth in claim 14 including: 
(a) a movable seal spaced from said valve collar and 

sealingly engaged on the external surface of the cas 
ing and mounted with said inflatable member where 
by the inflation of said member causes said seal to 
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move along the casing and wherein said seal remains 
sealingly engaged with the casing during movement. 

16. In an inflatable packer for positioning on the ex 
ternal surface of a tubular member to be inserted in a 
well bore: 

(a) a valve collar threadedly secured in the casing, 
(b) an inflatable element secured to said collar and 

surrounding the external surface of said casing, 
(c) valve means within the wall of said valve collar 

for controlling communication of fluid between the 
interior of said casing and the interior of said ele 
ment, and 

(d) said inflatable element including seal means for 
sealingly engaging the external surface of said casing 
and for inhibiting fluid leakage as said element is 
inflated. 

17. The method of permanently positioning an inflat 
able element on a bore hole pipe comprising the steps of: 

(a) threadedly securing a valve collar in the bore hole 
p1pe, 

(b) securing one end of an inflatable element which 
Surrounds the pipe to the valve collar, 

(c) positioning valve means in the collar for passing 
inflating fluid from the pipe to the inflatable element, 

(d) positioning the pipe and element thereon in a bore 
hole, and 

(e) increasing the fluid pressure in the pipe to inflate 
the element and permanently set the inflatable elle 
ment in the bore hole. 

18. A method of repairing a damaged portion of a 
tubular member in a well bore comprising the steps of: 

(a) positioning spaced reinforced inflatable elements 
on a second tubular member, 

(b) positioning valve means on the second tubular 
member adjacent the inflatable elements, 

(c) adjusting the valve means to open at a predeter 
mined fluid pressure and thereby inflate the element, 

(d) lowering the second tubular member with the 
spaced inflatable elements within the tubular mem 
ber to be repaired so that the second tubular member 
with the spaced inflatable elements span the damaged 
portion of the tubular member to be repaired, and 

(e) creating a fluid pressure within the tubular mem 
bers in excess of the valve setting whereby the valve 
means may be opened and the inflatable elements 
inflated with fluid to seal against the tubular member 
to be repaired, and permanently seal off the damaged 
portion. 

19. A method of selectively cementing zones in a well 
bore comprising the steps of: 

(a) positioning a selected number of reinforced inflat 
able elements at predetermined spaced intervals on 
a pipe, 

(b) positioning a valve means in the pipe to communi 
cate inflating fluid to each of the elements, 

(c) adjusting the valve means to open at a predeter 
mined fluid pressure and thereby inflate the element, 

(d) lowering the pipe into the well bore, 
(e) positioning the pipe in the well bore to position the 

inflatable elements in relation to the zones to be 
cemented, - 

(f) creating a fluid pressure in the pipe in excess of 
the valve setting whereby the valve means may be 
opened and the inflatable elements inflated with fluid 
to seal against the well bore wall and isolate the 
zones to be cemented; and 

(g) placing cement in the selected zones that are iso 
lated by the inflatable elements. 

20. A method of sealing off between zones in a well 
bore comprising the steps of: 

(a) positioning at least one reinforced inflatable ele 
ment on a pipe, 

(b) positioning a valve means in the pipe to communi 
cate inflating fluid to the element, 
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(c) adjusting the valve means to open at a predeter 
mined fluid pressure and thereby inflate the element, 

(d) lowering the pipe into the well bore, 
(e) positioning the inflatable element adjacent the zone 

in the well bore to be sealed off from other well bore 
Zones, and 

(f) creating a fluid pressure in the pipe in excess of 
the valve setting whereby the valve means may be 
opened and the inflatable element inflated with fluid 
to seal against the well bore wall and thereby sepa 
rate or isolate the Zone adjacent the inflatable element 
from other well bore zones. 

21. A method of setting a bottom pack-off shoe in a 
pipe in a well bore adjacent a producing formation in 
the well bore comprising the steps of: 

(a) positioning a reinforced inflatable element on the 
plipe, 

(b) positioning a valve means in the pipe to communi 
cate inflating fluid to the element, 

(c) adjusting the valve means to open at a predeter 
mined fluid pressure and thereby inflate the element, 

(d) lowering the pipe into the well bore, 
(e) positioning the element in the well bore above the 
producing formation, 

(f) creating a fluid pressure in the pipe in excess of the 
valve setting whereby the valve means may be opened 
and the inflatable element inflated with fluid to seal 
off between the pipe and surrounding well bore, and 

(g) injecting cement into the well bore annulus above 
the inflated element. 

22. An inflatable packer for positioning externally of 
a tubular member in a bore hole comprising: 

(a) a pair of spaced collars positioned circumferen 
tially on a section of the tubular member, 

(b) a pair of spaced annular heads secured to each of 
said collars, 

(c) an inflatable member secured to each of said heads 
and extending adjacent the section of the tubular 
member, 

(d) an expansible reinforcing sheath secured to each 
of said heads and positioned outwardly relative to 
said inflatable member, 

(e) one of said collars being secured to the tubular 
member and having passage means therein for con 
ducting inflating fluid from the interior of said tubu 
lar member to the exterior of said tubular member 
and within said inflatable member for inflating said 
inflatable member with fluid from the tubular mem 
ber; and 

(f) said one collar having a plurality of valve pockets 
within said one collar which interrupt the passage 
leaS. 

23. An inflatable packer for positioning externally of 
a tubular member in a bore hole comprising: 

(a) a pair of spaced collars positioned circumferenti 
ally on a section of the tubular member, 

(b) a pair of spaced annular heads secured to each of 
said collars, 

(c) an inflatable member secured to each of said heads 
and extending adjacent the section of the tubular 
member, 

(d) an expansible reinforcing sheath secured to each 
Jf said heads and positioned outwardly relative to 
said inflatable member, 

(e) one of said collars being secured to the tubular 
member and having passage means therein for con 
ducting inflating fluid from the interior of said tubu 
lar member to the exterior of said tubular member 
and within said inflatable member for inflating said 
inflatable member with fluid from the tubular mem 
ber; and 

(f) a plurality of valve means within said one collar 
Wall and in the passage means to control fluid flow 
therethrough. 
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24. An inflatable packer for positioning externally of 
a tubular member in a bore hole comprising: 

(a) a pair of spaced collars positioned circumferential 
ly on a section of the tubular member, 

(b) a pair of spaced annular heads secured to each 
of said collars, 

(c) an inflatable member secured to each of said heads 
and extending adjacent the section of the tubular 
member, 

(d) an expansible reinforcing sheath secured to each 
of said heads and positioned outwardly relative to 
said inflatable member, 

(e) one of said collars being secured to the tubular 
member and having passage means therein for con 
ducting inflating fluid from the interior of said tubu 
lar member to the exterior of said tubular member 
and within said inflatable member for inflating said 
inflatable member with fluid from the tubular mem 
ber; and 

(f) valve means within said one collar wall and in the 
passage means to control fluid flow therethrough. 

25. A method of employing an inflatable element in 
a well bore comprising the steps of: 

(a) forming a tubular member string made up of any 
combination of at least one each of screen liner, 
liner and inflatable element, 

(b) positioning a valve means in the formed string to 
communicate inflating fluid to the element, 

(c) adjusting the valve means to open at a predeter 
mined fluid pressure and thereby inflate the element, 

(d) lowering the formed string into position in a well 
bore; and 

(e) creating a fluid pressure in the well bore in excess 
of the valve setting whereby the valve means may be 
opened and the inflatable element inflated with fluid 
to position the string in the well bore. 

26. A method of employing an inflatable element in 
a well bore comprising the steps of: 

(a) forming a tubular member string made up of a 
liner, screen liner, and inflatable element, 

(b) positioning a valve means in the formed string to 
communicate inflating fluid to the element, 

(c) adjusting the valve means to open at a predeter 
mined fluid pressure and thereby inflate the element, 

(d) lowering the formed string into position in a well 
bore, and 

(e) creating a fluid pressure in the well bore in ex 
cess of the valve setting whereby the valve means 
may be opened and the inflatable element inflated 
with fluid to position the string in the well bore. 

27. A method of employing an inflatable element in 
a well bore having a casing therein comprising the steps 
of: 

(a) forming a tubular member string made up of a 
liner and an inflatable element, 
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(b) positioning a valve means in the formed string to 
communicate inflating fluid to the element, 

(c) adjusting the valve means to open at a predeter 
mined fluid pressure and thereby inflate the element, 

(d) lowering the formed string into position in a well 
bore; and 

(e) creating a fluid pressure in the well bore in ex 
cess of the valve setting whereby the valve means 
may be opened and the inflatable element inflated 
with fluid to position the string in the well bore. 

28. A method of employing an inflatable element in a 
well bore comprising the steps of: 

(a) forming a tubular member string made up of any 
combination of at least one of each of a prepacked 
liner, liner and inflatable element, 

(b) positioning a valve means in the formed string 
to communicate inflating fluid to the element, 

(c) adjusting the valve means to open at a predeter 
mined fluid pressure and thereby inflate the element, 

(d) lowering the formed string into position in a well 
bore; and 

(e) creating a fluid pressure in the well bore in excess 
of the valve setting whereby the valve means may 
be opened and the inflatable element inflated with 
fluid to position the string in the well bore. 

29. A method of setting a liner in a well bore com 
prising the steps of: 

(a) forming a tubular member string made up of a 
liner and an inflatable element, 

(b) positioning a valve means in the formed string to 
communicate inflating fluid to the element, 

(c) adjusting the valve means to open at a predeter 
mined fluid pressure and thereby inflate the element, 

(d) lowering the formed string into position in a well 
bore; and 

(e) creating a fluid pressure in the well bore in excess 
of the valve setting whereby the vale means may be 
opened and the inflatable element inflated with fluid 
to position the string in the well bore. 
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