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HYDRAULIC PACKER APPARATUS AND 
METHOD 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a tool for manipula 

tion in a well bore for testing, treating, cementing, or 
accomplishing other operations where a down hole seal 
is to be provided in the well between two concentric tu 
bular members therein. 

2. Description of the Prior Art 
During or after the completion of a subterranean oil 

well, it may be necessary to perform an operation, such 
as testing of tubing, treating the formation for the pur 
pose of introducing acid or other chemicals to dissolve 
or treat the formation, cementing or squeezing of ce 
ment into the formation to block off the formation or to 
perform some other operation in connection with the 
completion, production or workover of the well. 
The use of hydraulically actuated resilient in?atable 

packing elements has been known to the industry. Such 
elements have been incorporated in tools disclosed in 
US. Pat. Nos. 2,611,437, 2,862,562, 2,942,667 and 
2,978,046. All of these devices relate to various types 
of testing tools and various types of arrangements of in 
?atable elements. Each of these, as well as other prior 
art devices, are set by in?ating the packing element by 
increasing the pressure therein and de?ating the pack 
ing element by reducing the pressure therein. However, 
most of the prior art hydraulically inflatable packers 
are not capable of being hydraulically reset because, 
upon de?ating the packing element, the ?uid is with 
drawn therefrom by mechanical means, such as by ro 
tation of an upper or lower portion of the packing ap 
paratus to permit release of the ?uid either into pro 
duction tubing, casing, or the like, or into another por 
tion of the apparatus. Some of the prior art in?atable 
packers are capable of being set and reset, but require 
mechanical rotation of tubing or other mechanical 
means to activate the apparatus. 
Typical of some of the earlier related prior art meth 

ods and apparatuses are those disclosed in the US. Pat. 
No. Re. 22,483 (of US. Pat. No. 2,196,658) to Clar 
ence E. Burt. The packer includes an elongated, hol 
low, cylindrical packer body of rubber or the like ?exi 
ble material which is stationarily ?xed at one end to a 
hollow mandrel and telescopically connected thereto at 
the opposite end. The pakcer is connected to the lower 
end of a string of running in tubing to enable the packer 
to be lowered into a well bore to the selected position. 
When this position is reached, the packer body may be 
expanded into packing relation with the casing or wall 
of the hole by pump pressure through the running in 
string. A cementing, washing or acidizing operation 
may then be conducted through the tubing and the 
packer. Thereafter, the packer body may be collapsed 
so that it may be removed from the hole along with the 
tubing string. When bleeder ports in the referenced 
tool are opened, the packer body will retract; however, 
the apparatus cannot be re-positioned within the well 
bore until a required shear pin is replaced to close the 
bleeder ports. Thereafter, the tool is inserted into the 
well and re-activated. ' 

It would be most desirable to provide a packer appa 
ratus that can be set and reset completely by hydraulic 
means not requiring mechanical rotation of the tubing 
and subsequently portions of the apparatus, or by other 
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2 
means. Such a packer would have particular utility in 
applications wherein remedial coiled tubing is utilized. 

It is therefore an object of the present invention to 
provide a packer apparatus which is set and reset by hy 
draulic activation of the packing means and is not de 
pendent upon mechanical activation. 

It is a further object of the present invention to pro 
vide a method of setting a hydraulically resettable 
packer apparatus. 

It is also an object of the present invention to provide 
a method of resetting a hydraulically activated packer 
apparatus. 
Other objects and advantages of the present inven 

tion will be apparent to those skilled in the art from a 
reading of the speci?cation, the drawings and the 
claims below. 

SUMMARY OF THE INVENTION 

A packer apparatus is provided whereby the packing 
element can be set and reset without the requirement 
of retrieving the apparatus to the surface for replace 
ment of mechanical parts or the like. An in?atable 
packing element is activated by increasing the pressure 
within the packer appartus. The pressure is contained 
within the apparatus by a check valve mechanism 
which is initially positioned in sealing relationship to a 
check valve seat by means of a pre-loaded spring abut 
ting on the upper end of the check valve. After the 
pressure within the apparatus reaches a predetermined 
amount, the packing element will be fully in?ated and 
the check valve will open by pressure exerted thereon 
by the fluid within the apparatus. The open position of 
the check valve will permit passage of the ?uid through 
ports and passageways in the apparatus for subsequent 
use in testing, acidizing, cementing, or the like. The 
check valve is closed and the packing element de?ated 
by reducing the pressure within the apparatus. The ap 
paratus can be reset by repeating the above-described 
steps. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a vertical sectional view of the apparatus in 
condition to be run into the hole prior to in?ation of 
the packing means. _ 

FIG. 2 is a vertical sectional view of the apparatus 
showing the packing means fully in?ated and the check 
valve open. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention has, as a particularly outstand 
ing feature, compatibility with conventional tubing as 
well as continuous coiled tubing strings. 
Referring to FIG. 1, a packer apparatus 1 has a con 

nector 2 for subsequent attachment to a string of tubing 
3. The connector 2 is attached at threads 4 to a top sub 
5 which, in turn, is attached to an upper packing re 
tainer 6 at threads 7. The packing means 8 is comprised 
of an in?atable packing element 9 securely bonded to 
and conventionally housed between the upper packing 
retainer 6 and a lower packing retainer 10. The in?at 
able packing element 9 is resilient in nature and may be 
composed of a synthetic material, rubber, or the like. 
Lower packing retainer 10 is attached by threads 11 to 
an adapter sub 12. The adapter sub 12 houses a spring 
13 which, in turn, encircles a mandrel 14. The spring 
13 abuts at its upper end on the shoulder 15 of the 
adapter sub 12 and rests at its lower end on the upper 
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portion 16 ofa check valve 17. Threads 18 connect the 
lower end of the adapter sub 12 to a check valve sub 
19. The check valve sub 19 provides at its upper end a 
valve seat 20 for normal closure and connection with 
the check valve 17. The check valve sub 19 is con 
nected at threads 21 and secured by a set screw 22 to 
a bottom sub 23 which retains in place a ball valve cage 
24, a ball 25 and a ball seat 26. The O-rings 28, 29, 30, 
31, 32 and 33 serve to prevent escape of ?uid at their 
respective positions. Fluid may enter the interior of the 
tool through a passageway 34 for inflation of the in?at 
able packing element 9. The increased pressure in the 
passageway 34 will outwardly expand the in?atable 
packing element 9 and will maintain it in sealing en-. 
gagement in the well. 
Subsequent to in?ation of the in?atable packing ele 

ment 9, the ?uid is discharged through an exit 36 to 
passageway 35 between the mandrel 14 and the valve 
seat 20 of the check valve sub 19. As ?uid enters the 
passageway 35, the check valve 17 is urged upwardly to 
an open position against the resistance afforded by the 
spring 13 and the ?uid enters a passageway 37 between 
the check valve 17 and the adapter sub 12. The spring 
13 is pre-loaded so that the check valve 17 will not 
open until a predetermined amount of pressure is ap 
plied thereto. The pressure in passageway 34 will out 
wardly expand in?atable packing element 9 and main 
tain it in sealing engagement in the well. The ?uid exists 
the apparatus 1 through an exit 38 in the adapter sub 
12. Ball valve cage 24 has ports 39 between vertical 
ribs 40, permitting ?ow of ?uid when the ball 25 is 
raised to a stopper 41 (having a ?ow passage 42) by the 
flow of ?uid from the lower end 43 of the apparatus 1 
through passageway 34 during reverse circulation or 
while the apparatus 1 is being inserted in the hole. 

OPERATION OF THE APPARATUS 

FIG. 2 shows the packer apparatus 1 within a bore 
hole 44 having casing 45 and production 46 within the 
casing. The packer apparatus 1 is shown with the in?at 
able packing element 9 extended to anchorably and 
sealably position the packer apparatus 1 within the pro 
duction tubing 46. 
When the packer apparatus 1 is in the predetermined 

position (the apparatus 1 shown in FIG. 2 being within 
the production tubing 46), the in?atable packing ele 
ment 9 is in?ated and outwardly extended from the 
packer apparatus 1 until sealingly affixed against the 
production tubing 46 at the wall 47, such that the 
packer apparatus 1 is anchored in a stable position. The 
in?ation and extension of the in?atable packing ele 
ment 9 is accomplished by increasing at the surface of 
the well the pressure within the packer apparatus 1 
through the tubing 3. The pressure is maintained within 
the packer apparatus 1 by the closed position of the 
check valve 17 on the valve seat 20 and the lowered po 
sition of the ball 25. As the pressure is increased, the 
in?atable packing element 9 will expand outwardly. At 
a predetermined pressure, the in?atable packing ele 
ment 9 will become sealingly af?xed against the pro 
duction tubing wall 47, so that a “pack off" will occur. 
Additionally, when the predetermined pressure is ob 
tained, the check valve 17, which has been maintained 
in closed position by pre-compression of the spring 13, ~ 
will be urged upwardly as the pressure within the 
packer apparatus 1 gradually exceeds the pressure re 
quired to fully in?ate the in?atable packing element 9 
to obtain a sealing pack off in the well, and the ?uid 
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within the packer apparatus 1 travels through the exit 
36 and the passageway 35. As the check valve ,17 
opens, the ?uid travels through the passageway 37 and 
the exit 38 for ultimate injection in the production tub 
ing 46, or the like. . 
As ?uid travels through the exit 38, the in?atable . 

packing element 9 will maintain its extendedand in 
?ated position since the pressure within the apparatus 
is still greater than the pressure on the exterior of the 
apparatus 1, either above or below it. 
The in?atable packing element 9 is de?ated simply 

by releasing the pressure within the tubing 47 and the 
packer apparatus 1. The release of the pressure allows 
the packing element 9 to return inherently to its re 
tracted position illustrated in FIG. 1. After releasing 
the pressure, the packer apparatus 1 may be reposi 
tioned and the in?atable packing element 9 reactivated 
any number of times by repeating the above described 
procedure. It is not necessary to retrieve the packer ap~ 
paratus 1 to the top of the well to reset the apparatus or 
replace any parts for subsequent insertion into the well 
for reactivation. 

It should be noted that as pressure within the packer . 
apparatus 1 is released, the check valve 17 will return 
to its initial and closed position on the valve seat 20 of 
the check valve sub 19. It is this feature which enables 
the in?atable packing element 9 to be subsequently ,re- t 
in?ated without utilizing mechanical means, such as 
push-pull techniques or rotation of the packer appara 
tus 1 or parts thereof. The ball 25, is shown within the 
ball valve cage 24 and on the ball seat 26. Fluid may 
not ?ow downwardly past the ball but can ?ow up 
wardly simply by lifting the ball from its seat. Thus, this 
check valve assembly permits reverse circulation to be 
established at any time. 
Although the invention has been described in terms‘ 

of specified embodiments which are set forth in detail, 
it should be understood that this is by illustration only. . 
and that the invention is not necessarily limited thereto, 
since alternative embodiments and operating tech 
niques will become apparent to those skilled in the art 
in view of the disclosure. Accordingly, modi?cations 
are contemplated which can be made without depart 
ing from the spirit of the described invention. 

I claim: 
1. An hydraulically resettable packer apparatus com 

prising: 
a. I-Iydraulically in?atable packing means for scalable 
engagement in a well bore; and 

b. Valve means retaining pressure within the appara 
tus during in?ation of the packing means, said 
valve means releasing pressure greater than the 
pressure maintaining the packing means in scalable 
engagement, said valve means further resisting exit 
of ?uid through said valve means and below said I 
packing means upon retraction of the packing. 
means. 

2. An hydraulically resettable packer apparatus com 
prising: I 

a. I-Iydraulically in?atable packing means for scalable 
engagement in a well bore; and ‘ 

b. Valve means comprising a spring loaded check 
valve for retaining pressure within the apparatus‘ 
during in?ation of the packing means and for re 
lease of pressure greater than the pressure main 
taining the packing means in scalable engagement, 
said valve means further resisting exit of ?uid 
through said valve means below said packing 
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means upon retraction of the packing means. 
3. An hydraulically resettable packer apparatus com 

prising: 
a. Hydraulically in?atable packing means for sealable 
engagement in a well bore; and 

b. Valve means for retaining pressure within the ap 
paratus during in?ation of the packing means and 
for release of pressure greater than the pressure 
maintaining the packing means in sealable engage 
ment, said valve means further resisting exit of ?uid 
through said valve means upon retraction of the 
packing means; and 

c. Means at the lower end of said apparatus for re 
verse circulation of ?uid. 

4. An hydraulically resettable packer apparatus com 
prising: 

Hydraulically in?atable packing means for sealable 
engagement in a well bore; and 

b. Valve means for retaining pressure within the ap 
paratus during in?ation of the packing means and 
for release of pressure greater than the pressure 
maintaining the packing means in sealable engage 
ment, said valve means further resisting exit of ?uid 
through said valve means upon retraction of the 
packing means; and 

0. means comprising a ball check valve at the lower 
end of said apparatus for reverse circulation of 
?uid. 

5. A method of setting and releasing a hydraulically 
resettable packer in a well having a wall wherein the 
packer is provided with an in?atable packing means 
and valve means for retaining pressure within the appa 
ratus during in?ation of the packing means and for re 
lease of pressure greater than the pressure maintaining 
the packing means in sealable engagement with the 
wall, said valve means being in position to resist exit of 
?uid through the valve means upon retraction of the 
packing means, comprising the steps of: 

a. Positioning the packer in the well at a predeter 
mined location; 

b. Injecting ?uid pressure into the packer to in?ate 
the packing means to sealing engagement with the 
wall; 

c. Increasing ?uid pressure in excess of the amount 
required to fully in?ate the packing means, such 
that the valve means is urged openly by the in 
creased ?uid pressure and ?uid travels through and 
out of the apparatus below the packing means 
while the packing means remains sealingly engaged 
with the wall; and 

d. Reducing ?uid pressure to less than the amount re 
quired to fully in?ate the packing means such that 
the packing means becomes disengaged from the 
wall and the valve means is closed. 

6. A ?uid actuated packer apparatus to be lowered in 
a well bore for setting against a surrounding wall in the 
well bore, comprising: 

a. Tubular supporting means connectible to a tubular 
string; 

b. In?atable packing means carried by said support 
ing means and adapted to be in?ated against the 
surrounding wall by subjecting a ?uid medium in 
said supporting means and packing means to pres 
sure, the packing means and supporting means per 
mitting the ?uid medium to ?ow therewithin in 
both directions; and 

. Valve means carried by said supporting means said 
valve means having an outlet and including a valve 
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6 
member and actuating means urging said valve 
member to a position closing said outlet to con?ne 
the ?uid medium in said packing means and enable 
the pressure of the ?uid medium to be increased to 
in?ate the packing means into sealing engagement 
with the surrounding wall, said actuating means 
permitting said valve member to be shifted to a po 
sition opening said outlet upon the pressure of the 
?uid medium exceeding a predetermined value 
greater than the pressure required to maintain said 
packing means in sealing engagement with the sur 
rounding wall to permit ?ow of the ?uid medium 
through said outlet, said actuating means shifting 
said valve member to a position reclosing said out 
let upon the pressure of the ?uid medium decreas 
ing below said predetermined value. 

7. The apparatus of claim 6 wherein said actuating 
means comprises a spring urging said valve member to 
outlet closing position. 

8. The apparatus of claim 6 additionally comprising 
downwardly closing and upwardly opening valve means 
carried by said supporting means below said other 
valve means to permit upward ?ow of ?uid through 
said supporting means. 

9. The apparatus of claim 6 wherein said actuating 
means comprises a spring urging said valve member to 
outlet closing position, and downwardly closing and up 
wardly opening valve means carried by said supporting 
means below said other valve means to permit upward 
?ow of ?uid through said supporting means. 

10. The apparatus of claim 6 wherein said tubular 
supporting means includes a tubular mandrel below 
said packing means and into which the ?uid medium 
can ?ow, said valve means surrounding said mandrel, 
said mandrel having an exit through which the ?uid me 
dium can ?ow and then ?ow through said outlet when 
said valve member is in position opening said outlet. 

11. The apparatus of claim 6 wherein said tubular 
supporting means includes a tubular mandrel below 
said packing means and into which the ?uid medium 
can ?ow, said valve means surrounding said mandrel, 
said mandrel having an exit through which the ?uid me 
dium can ?ow and then ?ow through said outlet when 
said valve member is in position opening said outlet; 
and downwardly closing and upwardly opening valve 
means carried by said supporting means below said exit 
to permit upward flow of ?uid through said supporting 
means and its tubular mandrel. 

12. The apparatus of claim 6 wherein said tubular 
supporting means includes a tubular mandrel below 
said packing means and into which the ?uid medium 
can ?ow, said valve means surrounding said mandrel, 
said mandrel having an exit through which the ?uid me 
dium can ?ow and then ?ow through said outlet when 
said valve member is in position opening said outlet; 
said actuating means comprising a spring urging said 
valve member to outlet closing position. 

13. The apparatus of claim 6 wherein said tubular 
supporting means includes a tubular mandrel below 
said packing means and into which the ?uid medium 
can ?ow, said valve means surrounding said mandrel, 
said mandrel having an exit through which the ?uid me 
dium can ?ow and then ?ow through said outlet when 
said valve member is in position opening said outlet; 
and downwardly closing and upwardly opening valve 
means carried by said supporting means below said exit 
to permit upward ?ow of ?uid through said supporting 
means and its tubular mandrel; said actuating means 
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comprising a spring urging said valve member to outlet 
closing position. 

14. A ?uid actuated packer apparatus to be lowered 
in a well bore for setting against a surrounding wall in 
the well bore, comprising: 

a. Upper tubular supporting means connectible to a 
tubular string; 

b. Lower tubular supporting means below and spaced 
from said upper means; 

c. In?atable packing means extending between and 
secured to said upper and lower tubular supporting 
means and adpated to be in?ated against the sur— 
rounding wall by subjecting a ?uid medium in said 
packing means to pressure; 

d. Valve means carried by said lower supporting 
means, said valve means having an outlet and in 
cluding a valve member and actuating means 
urging said valve member to a position closing said 
outlet to confine the fluid medium in said packing 
means and enable the pressure of the ?uid medium 
to be increased to inflate the packing means into 
sealing engagement with the surrounding wall, said 
actuating means permitting said valve member to 
be shifted to a position opening said outlet upon 
the pressure of the ?uid medium exceeding a pre 
determined value greater than the pressure re 
quired to maintain said packing means in sealing 
engagement with the surrounding wall to permit 
flow of the ?uid medium through said outlet, said 
actuating means shifting said valve member to a 
position reclosing said outlet upon the pressure of 
the ?uid medium decreasing below said predeter 
mined value. 

15. The apparatus of claim 14 wherein said actuating 
means comprises a spring urging said valve member to 
outlet closing position. 

16. The apparatus of claim 14 additionally compris 
ing downwardly closing and upwardly opening valve 
means carried by said lower supporting means below 
said other valve means to permit upward ?ow of ?uid 
through said lower supporting means, packing means, 
and upper supporting means. 

17. The apparatus of claim 14 wherein said actuating 
means comprises a spring urging said valve member to 
outlet closing position, and downwardly closing and ‘up 
wardly opening valve means carried by said lower sup 
porting means below said other valve means to permit 
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8 
upward ?ow of ?uid through said lower supporting‘ 
means, packingimeans, and upper supporting means. 

18. The apparatus of claim 14 wherein said lower tu 
Ibular supporting means includes a tubular mandrel 
below said packing means and into which the ?uid me 
dium can ?ow, said valve means surrounding said man 
drel, said mandrel having an exit through which the 
?uid medium can ?ow and then ?ow through said out- _ 
let when said valve member is in position opening said 
outlet. 

19. The apparatus of claim 14 wherein said lower tu 
bular supporting means includes a tubular mandrel 
below said packing means and into which the ?uid me 
dium can ?ow, said valve means surrounding said man 
drel, said mandrel having an exit through which the i 
?uid medium can flow and then flow through said out 
let when said valve member is in position opening said 
outlet; and downwardly closing and upwardly opening 
valve means carried by said lower supporting means 
below said exit to permit upward ?ow of ?uid through 
said lower supporting means, its tubular mandrel, pack~ 
ing means, and upper supporting means. 

20. The apparatus of claim 14 wherein said lower tu 
bular supporting means includes a tubular mandrel. 
below said packing means and into which the fluid me 
dium can ?ow, said valve means surrounding said man-. 
drel, said mandrel having an exit through which the 
?uid can ?ow and then ?ow through said outlet when 
said valve member is in position opening said outlet; 
said actuating means comprising a spring urging said 
valve member to outlet closing position. 

21. The apparatus of claim 14 wherein said lower tu 
bular supporting means includes a tubular mandrel 
below said packing means and into which the ?uid me 
dium can ?ow, said valve means surrounding said man‘ 
drel, said mandrel having an exit through which the 
?uid medium can ?ow and then ?ow through said out 
let when said valve member is in position opening said 
outlet; and downwardly closing and upwardly opening 
valve means carried by said lower supporting means 
below said exit to permit upward flow of ?uid through 
said lower supporting means, its tubular mandrel, pack 
ing means, and upper supporting means; said actuating 
means comprising a spring urging said valve member to 
outlet closing position. 
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