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1. 

2,828,823 
REINFORCEDINFLATABLE PA{CK}ER 

Whitman D. Mounce, Houston, Tex., assignor, by mesne 
assignments, to Esso Research and Engineering Co 
pany, Elizabeth, N. J., a corporation of Saiaware 

Application July 7, 1955, Serial No. 529,424 
10 Claims. (C. 166-187) 

This invention relates to well packers. More particu 
ularly, this invention relates to an improved weli packer 
of sturdy construction which will not leak or break under 
the high pressures often found in well operations. 

This invention is a continuation-in-part of my co 
pending application Serial No. 417,559 filed March 22, 
1954, in the name of Whitman D. Mounce, now Patent 
No. 2,779,419. 

In well operations, a packer is often used to seal off a 
portion of the well in order to carry out certain operations 
above or below the location of the packer. In some 
instances, two packers are used vertically spaced from 
each other in order to seal off specific formations for the 
purpose of taking drill stem tests. It is essential while 
carrying out the aforementioned operations that one have 
a packer which can be depended on under very high pres 
Sures. A great many packers have been devised which 
usually include a rubber resilient member which is in 
flated in order to seal off the area to be investigated. 
These rubber packers have often been not sturdy enough 
to withstand the high pressures which may reach 500 
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pounds per square inch or more, and have tended to leak . 
or break. In attempts to provide a packer which can 
withstand the high pressures often found within a well, 
packers have been constructed which include a resilient 
expansible tubular member mounted about a shaft or 
tubing. The resilient expansible tubular member is con 
nected, at its extremities, to an upper plate and a lower 
plate, at least one of said plates being slidable. Rein 
forcement cables, such as steel cables, may be included in 
the resilient expansible tubular member. 
the plate at the high pressure end is free to move on the 
shaft and the load of the hydrostatic head is carried by the 
plate at the low pressure end, there is a tendency for the 
reinforced rubber packer to be forced into the annular 
space between the low pressure end plate and the bore 
hole wall. This produces sharp kinks in the reinforcing 
cables which prevent the packer from returning to its origi 
nal diameter when deflated. On the other hand, if the end 
plate at the high pressure end of the packer is fixed and 
the low pressure end is free to slide, no cable kinking oc- * 
curs, but the full load of the fluid column is carried by the 
reinforcing cables, which limits the load which can be 
carried to the tensile strength of these cables. The rea 
son the full load is carried by the cables is that if the plate 
on the low pressure end is free to slide without restraint, 

However, if * 

40 

50 

5 

60 

it offers no support to the load and the entire load is car 
ried by the cables. 
Packers must be continuously improved and designed 

to withstand the increased high pressures found within 
earth bores, as the depth to which an earth bore must be 
drilled is increased in the oil industry's effort to find and 
produce more oil for public consumption. I have found 
that by including novel reinforcing means as part of the 
expansible tubular member a very sturdy packer can be 
constructed which will withstand a very high pressure. 
The combination of my new reinforcing means included 
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in the expansible tubular member and a hydraulic load 
adjusting system produces a well packer which is very 
sturdy and capable of withstanding pressures far greater 
than the pressures which former well packers have been 
able to withstand. 

Briefly described, my new inflatable well packer has a 
means for maintaining tension on the resilient inflatable 
packer thereby preventing the formation of kinks in the 
packer. The tensioning means may, for example, in 
clude a hollow cylindrical top support, which is filled with 
liquid before the packer is inflated and slidably mounted 
about a shaft. The cylindrical top support has dis 
posed therein a cylindrical member which is relatively 
stationary and rests on the bottom of the cylinder when 
the packer is not inflated. The cylindrical member ex 
tends laterally from said shaft. At least one liquid pas 
sageway is provided within the shaft and leads from the 
hollow cylinder so as to permit the flow of liquid from 
the cylinder upon any downward movement of said hol 
low cylinder, the downward movement causing the cylin 
drical member to force the liquid through the liquid pas 
sageway. The liquid passageway leads to a space de 
fined by a second cylindrical member also mounted upon 
the shaft and having an upturned flanged portion and a 
lower packer plate. The second cylindrical member serves 
to confine the liquid flowing into it and also serves to guide 
said lower packer plate. By this means, after the well 
packer has been inflated, any pressure exerted against the 
packer, such as the pressure of a fluid column, is trans 
mitted through the liquid passageway to the upper cylin 
drical support thereby tensioning the inflatable resilient 
packer and dividing the load of the fluid column between 
the top support member and bottom support member. The 
reinforcing means of my new improved packer may in 
clude a pleated sock which is arranged about reinforcing 
cables to aid in the reinforcement of the tubular expan 
sible member. The cylindrical sock which is pleated about 
its periphery, preferably is located along the lower port 
tion of the tubular expansible member as it is along this 
portion that kinking and breaking of the tubular expan 
sible member occurs. An alternative reinforcing means 
disclosed consists of a braided tubular member which is 
disposed between an inner expansible tubular member 
and an outer expansible tubular member. 
Various other objects, advantages and features of my 

invention will become more apparent from the following 
description taken in conjunction with the accompanying 
drawing, in which 

Fig. 1 is a sectional elevational view of one embodi 
ment of my improved packer shown in the deflated posi 
tion; 

Fig. 2 is a sectional elevational view of the embodiment 
of Fig. 1 shown in an inflated position; 

Fig. 3 is an elevational view showing the manner. in 
which the reinforcing sock is arranged to reinforce the 
cables of the embodiment of Fig. 1; 

Fig. 4 is a view taken along line 4-4 of Fig. 3 show 
ing the position of the sock when the packer is in the de 
flated position; 

Fig. 5 is a view similar to Fig. 4 showing the position 
of the sock when the tubular expansible member is in the 
inflated position; 

Fig. 6 is a sectional elevational view of another modifi 
cation of my new improved well packer; 

Fig. 7 is an elevational view partly in section showing 
the braided tubular member utilized in the embodiment 
shown in Fig. 6; and 

Fig. 8 is an elevational view partly in section showing 
the braided tubular member utilized in the embodiment 
shown in Fig. 6 when the packer has been inflated, 

Referring to the drawing, and specifically to Fig. 1, 
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numeral 3 indicates a well into which my new packer 
has been inserted. Though one packer is shown in the 
drawing, it is to be understood that if it is desired to carry 
on operations which necessitate the use of two or more 
packers, my invention can be equally effective by utilizing 
any number of packers each of which is of a similar con 
Struction to that shown in Fig. 1. The packer is slip 
ported by a cylindrical shaft 4 about which are disposed 
an upper cylindrical plate member 5 and a lower cylin 
drical plate member 6. Plate members 5 and 5 are 
coaxial with the shaft 4 and are vertically spaced from 
each other. Connected to said plate members 5 and 6 
by vulcanization and bonding is a resilient and expan 
sible tubular member 7. Plates 5 and 6 are movable 
longitudinally along shaft 4 and hence move toward cine 
another when the resilient member 7 is inflated. in 
order to provide a sturdier resilient member 7, a plurality 
of reinforcement cables 8 may be imbedded longitudinally 
in said resilient and expansible member 7. Cables 3 
may desirably be made of steel although it will be under 
stood that other suitable material may be employed. To 
further reinforce my new packer at the lower portion of 
the tubular member 7, where failure would most likely 
occur, a spring scck 36 is also imbedded within the 
rubber expansible tubular member 7. As an alternative, 
the sock 3G may be made of nylon cord. 

In order to inflate the packer 7, a tubular passageway 
it is provided. This passageway is connected to a pump 
(not shown) or any other suitable means for inflating and 
deflating the packer member 7 and opens into the annular 
space between resilient member 7 and shaft 4. A lower 
end plate cylindrical receiving member 1 having an 
annular flanged portion 12 is integrally connected to the 
cylindrical shaft 4, the cylindrical receiving member 1. 
Serving to slidably receive the lower end plate member 
6. The lower end plate member 6 has a reduced diarin 
eter portion 3. The reduced diameter portion 13 fits 
Snugly into the annular flanged portion 12 of the receiv 
ing member 11. - 
A cylindrical cap 14 is integrally connected to the top 

Support plate 5 thereby forming with said top support 
plate 5 a hollow cylindrical member 16. Integrally con 
nected to the cylindrical shaft member 4 is a solid cylin 
drical member 5 which is disposed within the hollow 
cylinder. This cylindrical member 15 is stationary and 
downward movement of the hollow cylinder 16, when the 
inflatable packer 7 is inflated, results in the solid cylin 
drical member 15 forcing liquid contained within the 
hollow cylinder 16 through a liquid passageway 57 lo 
cated in shaft 4 and into a chamber 18 (Fig. 2) defined 
by plate 6 and receiving member 11. 
When the packer is utilized for taking drill stem tests, 

an additional passageway 9 (shown in dotted lines) must 
be put into shaft 4, passageway 9 serving to conduct to 
the surface the formation fluid to be tested. 

in Fig. 2 there is shown my new improved packer in 
an inflated position. As is shown in Fig. 2; the upper 
plate 5 and the lower plate 6 have moved toward each 
other thereby forcing the liquid contained within the 
hollow cylindrical member 6 through the passageway 7 
into the space 18 which is formed between the lower 
plate member 6 and the receiving member 11 due to the 
upper movement of the lower plate member 6. The 
liquid contained in space 19, the liquid passageway 17 
and the space 18, remains the same in volume because 
any decrease in volume in space 19 results in an equal 
increase in volume in space 18 since the cross sectional 
areas of the spaces 19 and 18 are the same. Hence 
there is no longitudinal movement of the resilient tubular 
member 7 during its lateral expansion. 
To prevent the escape of liquid through the small spaces 

between the sliding surfaces of my new packer, it is 
advisable to include rubber O-ring 20 in a groove formed 
in cap 14, rubber O-ring 21, placed in a groove formed 
in the cylindrical member 15, rubber o-ring 22, in a 
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4. 
groove formed in place member 5 and rubber O-rings 
23 and 24 in grooves formed in plate member 6. 

Figs. 3, 4 and 5 illustrate the arrangement of the lower 
portion of the cabies 8 and the sock member 30. The 
Sock member 36 is of a substantially cylindrical shape 
having its periphery folded to form outwardly facing 
pleats 3 and inwardly facing peats 32. Both the out 
Wardly facing pleats 31 and the inwardly facing pleats 
32 are formed by fitting steel or other strong reinforcing 
material about the cables 8 so as to provide vertically 
Stacked pieats. 
The sock member 30 may be formed by winding 

annealed spring wire about a series of pins of the proper 
size and position, and then heat treating them in place 
to obtail the desired tensile strength and elasticity of the 
Siring materiai. The sock member is then taken off the 
forming pins and snapped into position on the vertical 
Supporting cabies at the low pressure end of the packers. 
Rubber is then moulded onto the packer. Each of the 
cables is disposed within an outwardly facing pocket 
33 formed by a vertical stack of inwardly facing pleats. 

Fig. 4 and Fig. 5 are views showing the positions of the 
cables and pleats when the expansible tubular member 7 
is deflated and inflated, respectively. As shown in Fig. 4, 
when the packer is in the deflated position the base of the 
pockets formed by the pleats 3i and 32 are relatively nar 
row and the height is relatively long when compared to 
the base and height of the pockets formed by the pleats 
3i and 32 when the expansible tubular member 7 is in 
the inflated position. This expansion of the base of the 
pockets is caused by the tension on the pleats 31 and 32 
as a result of the pressure applied against the inflatable 
member 7 by the inflation fluid. 
As previously stated, when a packer is inflated under 

high pressures there is a strong tendency of the deform 
able rubber tubular member to extrude through the rein 
forcing means. This extrusion most often occurs at the 
lower end of the tubular member below the point where 
the packer leaves the wall of the hole. For this reason, 
the spring sock 30 is placed just above the lower plate 
member 6, as shown in Figs, 1 and 2. A reinforcing 
means, in order to prevent the extrusion of the rubberma 
terial when high pressures are applied, must be able to 
stretch to half again its original length and return to its 
original length when the packer is deflated. Former re 
inforcing means, such as barrel hoops, do not satisfy the 
foregoing requirements. My new spring sock 30, how 
ever, satisfies these requirements. The spring sock 30, 
when expanded under high pressures, flexibly retains the 
eXpanding rubber tubular member 7. Also, the pressure 
exerted against the pockets formed by the outwardly fac 
ing pleats is transmitted to the cables 8. Furthermore, 
the spring sock 30 does not restrain the vertical support 
ing cabies from assuming the curvature they tend to as 
Sume where the inflated packer leaves the wall of the hole. 

Fig. 6 shows a further modification of my new im 
proved inflatable packer utilizing an inner expansible tu 
bular member 40 and an outer expansible tubular mem 
ber 4 separated by a braided reinforcing means 42 in 
place of the single expansible tubular member 7 and the 
cables 8 reinforced by the spring sock 30, as shown in the 
modification of Figs. 1 and 2. Located at each end of 
the expansible tubular member 40 is a sleeve 43. Sleeve 
43 is arranged coaxially with shaft 4 and is of a cylindri 
cal shape having a continually decreasing outside diam 
eter. Provided within each of the sleeves 43 is a cup 44 
having a rounded bottom 45 and flared sides 46. The 
outer expansible tubular member 41 is bonded to a wedge 
member 47. The wedge member 47 serves to wedge the 
longitudinal ends of braided means 42 against the sleeve 
member 43. To provide an additional gripping action 
against the ends of the braided member 42 the tapering 
Surface 43' of sleeve member 43 is knurled. 
To effect the wedging action of wedge 47 and the 

knurled surface 43 of sleeve 43 extensions 48 are pro 
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vided in the upper plate 5 and the lower plate 6. The 
upper cylindrical member ió and the lower plate member 
6 are screwed upon the base of sleeve members 43 into 
tight engagement against the base 49 of the wedge mem 
bers 47. The pressure of extensions 48 against the bases 
49 of wedge members 47 presses the longitudinal exten 
sions of braided member 42 against the knurled surfaces 
of sleeve 43 to hold the braided member in tight engage 
ment. The ends of the inflatable sleeve 48 form lip por 
tions 40' which are fittingly arranged in the cups 44 of the 
members 43. As seen more clearly in Fig. 6, the lip por 
tions 40' extend along the shaft 4 to provide chambers 44 
which fluidly communicate with passageway 10 upon the 
application of fluid pressure to the inflatable member 40. 
The pressure is applied to the interior of the packer and 
enters the fluid chambers $4' to seal the interior of the 
lip portions 40' of the inflatable member 40 against the 
shaft 4 thereby preventing escape of fluid pressure. 

Figs. 7 and 8 are views showing the positions of the 
braided tubular member 42 in the deflated position and 
inflated position, respectively. In Figs. 7 and 8 the outer 
tubular expansible member 4i has been partially removed 
to more clearly show the action and configuration of the 
braided member 42. The braided member consists of 
interwoven metal bands 50. Each of the interwoven 
metal bands 50 is made from elongated strings of metal 
which are arranged closely adjacent one another to form 
the metal bands 50. The bands 50 are each arranged 
helically between the upper support member, and the 
lower support member. 

In operation, therefore, the packer is first lowered into 
the well to the location where it is desired to either seal 
off the well against the well botton, or in the case where 
two packers are utilized, to seal off the formation between 
the two packers, to take tests of specific formations within 
the well. The packer is then inflated by means of tube 
10 until it fits firmly against the side of the well. After 
the packer has been inflated, any pressure such as that 
due to the hydrostatic mud column exerted on the packer 
tends to push plate member 6 downwardly. This pres 
sure is transmitted through the liquid in space i8, tube 7 
and space 19 to the upper portion of the hollow cylindri 
cal member 6. The upper portion of member 6 is 
integrally connected to the upper plate 5 so that the force 
exerted against the upper portion of the cylindrical men 
ber is also exerted on the upper plate 5. Hence the ex 
pansible packer members are maintained under tension 
and no kinks will form within the members. Also, the 
hydrostatic load is divided between end plates 5 and 6 in 
order that a greater load may be carried than would be 
possible otherwise. Further reinforcement of the tubular 
expansible members thus permitting an even higher pres 
sure to be exerted upon the tubular packer member is pro 
vided by reinforcing means such as the spring sock 39 or 
the braided tubular member 42. 
The above described packer apparatus is given only 

for illustrative purposes and should not be regarded as 
limiting the invention the scope of which is set forth in 
the following claims. 

I claim: 
1. A well packer comprising a shaft, first and second 

spaced apart supporting means slidably arranged on said 
shaft, spaced apart members each having outer inwardly 
tapering knurled surfaces and inner cup shaped surfaces 
connected to each of said supporting means, respectively, 
a reinforcing sleeve engaging with said knurled surfaces 
adjacent the ends thereof, first and second wedge mem 
bers engaging with said first and second supporting means 
respectively and having inwardly tapering surfaces par 
allel to said first and second knurled surfaces respec 
tively engaging with said reinforcing sleeve adjacent the 
ends thereof, an outer expansible sleeve member se 
cured to said wedge members adjacent each end thereof, 
an inner inflatable sleeve member surrounding said shaft 
and forming sealing means including cups adjacent the 
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6 
ends thereof, a fluid passageway in said shaft communi 
cating with the interior of said inflatable member adapted 
to supply fluid to inflate said inflatable member and to 
fluidly communicate with said fluid chambers to seal said 
inflatable member to said shaft adjacent the ends thereof. 

2. A device as recited in claim i including a first sta 
tionary member arranged on said shaft cooperating with 
said first supporting means to provide a first fluid cham 
ber above said stationary member, a second stationary 
member arranged on said shaft cooperating with said 
Second supporting means to provide a second fiuid cham 
ber below said second supporting means and means in 
said shaft fluidly intercommunicating said first and second 
chambers. 

3. A device as recited in claim 1 wherein said reinforc 
ing sleeve comprises helically arranged braided bands. 

4. A well packer comprising a shaft, first and second 
spaced apart supporting means slidably arranged on said 
shaft, reinforcing means surrounding said shaft, wedging 
means arranged on said shaft adapted to secure the ends 
of said reinforcing means, an inflatable sleeve member 
Surrounding said shaft and formed to provide means in 
cluding cups adjacent the ends tnereof adapted to seal off 
fluid flow between said sleeve and said shaft, a first station 
ary member arranged on said shaft co-operating with said 
first supporting means to provide a first fluid chamber 
above said first stationary member, a second stationary 
member arranged on said shaft co-operating with said 
second supporting means to provide a second fluid cham 
ber below said second supporting means, means in said 
shaft fluidly intercommunicating said first and second 
chambers and a fluid passageway in said shaft communi 
cating With the interior of said inflatable member adapted 
to supply fluid to inflate said inflatable member and seal 
the ends of said inflatable member to said shaft. 

5. A device as recited in claim 4 wherein said reinforc 
? means therefor comprises helically arranged braided 
ands. 
6. A device as recited in claim 4 wherein said rein 

forcing means comprises a cylindrical sock arranged ad 
jacent one end of said inflatable sleeve member and 
cables extending the length of said inflatable sleeve mem 
ber, the sock being cylindrically configured and formed 
to provide inwardly and outwardly facing pleats, said 
cables being arranged in said inwardly facing pleats. 

7. A Well packer comprising a shaft, first and second 
Spaced apart supporting means slidably arranged on said 
Shaft, reinforcing means surrounding said shaft, means 
arranged on said shaft adapted to secure the ends of said 
reinforcing means, an inflatable sleeve member surround 
ing said shaft and formed to provide means including 
cups adjacent the ends thereof adapted to seal of fluid 
flow between said sleeve and said shaft, a first stationary 
member arranged on said shaft cooperating with said 
first Supporting means to provide a first fluid chamber 
above Said first stationary member, a second stationary 
member arranged on said shaft cooperating with said 
Second supporting means to provide a second fluid cham 
ber below said second supporting means, means in said 
shaft fluidly intercommunicating said first and second 
chambers and a fluid passageway in said shaft communi 
cating with the interior of said inflatable member adapted 
to Supply fluid to inflate said inflatable member and seal 
the ends of said inflatable member to said shaft. 

8. A Well packer comprising a shaft, first and second 
Spaced apart supporting means slidably arranged on said 
shaft, reinforcing means surrounding said shaft, means 
arranged on said shaft adapted to secure the ends of said 
reinforcing means, an inflatable sleeve member surround 
ing said shaft, the ends of which are formed to provide 
lip portions engaging with said shaft, said lip portions 
forming fluid chambers, a fluid passageway in said shaft 
communicating with the interior of said infilatable mem 
ber and said fluid chambers adapted to supply fluid to 
inflate said inflatable member and seal the ends of said 
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inflatable member to said shaft, said reinforcing means 
comprising a single layered cylindrical helically configured 
braided sheath, a first stationary member arranged on 
said shaft cooperating with said first supporting means 
to provide a first fluid chamber above said first stationary 
member, a second stationary member arranged on said 
shaft cooperating with said second supporting means to 
provide a second fluid chamber below said second sup 
porting means, and means in said shaft fluidly inter 
communicating said first and second chambers. 

9. A well packer comprising a shaft, first and second 
spaced apart supporting means slidably arranged on said 
shaft, reinforcing means surrounding said shaft, means 
arranged on said shaft adapted to secure the ends of said 
reinforcing means, an inflatable sleeve member surround 
ing said shaft, the ends of which are formed to provide 
lip portions engaging with said shaft, said lip portions 
forming fluid chambers, a fluid passageway in said shaft 
communicating with the interior of said inflatable mem 
ber and with said fluid chambers adapted to supply fluid 
to inflate said inflatable member and seal the ends of 
said inflatable member to said shaft, said reinforcing 
means comprising a single layered cylindrical helically 
braided sheath extending substantially the length of said 
sleeve member. - - 

10. A well packer comprising a shaft, first and second 
supporting means slidably arranged on said shaft, spaced 
apart members each having outer inwardly tapering 
knurled surfaces and inner cup-shaped surfaces screw 
threadedly connected to said supporting means, rein 
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forcing means surrounding said shaft and engaging with 
said knurled surfaces adjacent the ends thereof, said re 
inforcing means including a cylindrical pleated sock ar 
ranged adjacent one end of said inflatable sleeve member 
and cables extending the length of said inflatable sleeve 
member, first and second wedge members engaging with 
said first and second supporting means, respectively, and 
having inner inwardly tapering surfaces parallel to said 
first and second knurled surfaces, respectively, engaging 
with said reinforcing means adjacent the ends thereof, an 
outer expansible sleeve member secured to said wedge 
members adjacent the inner ends thereof, an inner in 
flatable sleeve member arranged adjacent said shaft and 
having sealing lip portions at the ends thereof, said lip 
portions being fittingly arranged on said cup-shaped sur 
faces and the surfaces of said shaft adjacent thereto to 
provide cups in said inflatable sleeve, a fluid passageway 
in said shaft communicating with the interior of said in 
flatable member adapted to supply fluid to inflate said 
inflatable member and seal said inflatable member to 
said shaft adjacent the ends thereof. 
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