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57 ABSTRACT 
An improved sealing is provided for repairing a breach 
of down hole casing integrity, while maintaining sub 
stantially unrestricted annular fluid communication 
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through the length of the well bore which comprises a 
casing sleeve supported on a tubing string for providing 
an alternate liquid or gas flow route about the tubing 
string at the defective portion of the casing. The casing 
sleeve is disposed between and connected to a first and 
second seal support housing assembly, each of which 
has an internal bore and a retaining end portion dimen 
sioned to prevent a tubing collar of the tubing string 
from passing therethrough. Resilient casing engaging 
members are supported on each of the first and second 
seal support housing assemblies such that the resilient 
casing engaging members provide an effective seal be 
tween the first and second seal support housing assem 
blies and an adjacently disposed internal wall of the 
casing. The first and second seal support housing assem 
blies also having fluid communication slots disposed 
between the resilient casing engaging members and the 
retaining end portion of the first and second seal sup 
port housing assemblies to provide substantially unre 
stricted annular fluid communication about the tubing 
string especially around tubing upset and collar which 
extends through the length of the well bore. 

3 Claims, 3 Drawing Sheets 
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SEALING APPARATUS FOR REPARING 
BREACHES IN CASING 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates to an assembly em 

ployed for sealing and isolating predetermined areas in 
a well bore, and more particularly, but not by way of 
limitation, to an improved sealing apparatus for repair 
ing breaches in a portion of a casing in the well bore. 

2. Description of Prior Art 
During the drilling of a well in the exploration of 

fluid minerals, such as oil and gas, a casing is secured in 
a well bore by a cement slurry which is injected be 
tween the exterior of the casing and the well bore. The 
casing functions to provide a permanent well bore of 
known diameter through which drilling, production or 
injection operations may be conducted; and the casing 
also provides the structure for attaching surface equip 
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ment required to control and produce fluids from the . 
wellbore or for injecting fluids therein. In addition, the 
casing prevents the migration of fluids between subter 
ranean formations through the well bore, i.e., the intru 
sion of water into oil or gas formations or the pollution 
of fresh water by oil, gas or salt water. 

Testing the mechanical integrity of the casing and the 
ability of the casing to isolate subterranean formations 
may be required for producing wells, and is mandated 
by law for injection and disposal wells. Casing which 
has been cemented in an injection or disposal well bore 
is required to pass a mechanical integrity test to assure 
that no breaches in the casing exists. If the casing fails 
the mechanical integrity test, the casing must be re 
paired. Mechanical integrity failure can result from 
various means, such as corrosion, old perforations, or 
other breaches in the casing including joint leaks, split 
casing or parted casing. 

Mechanical integrity failures are normally repaired 
by either replacing the defective casing, cementing a 
new casing inside the old casing, or injecting cement 
into the breach of the casing which is commonly known 
as "squeeze cementing'. Replacement of defective cas 
ing is often not feasible because of the initial completion 
method used and the risk in damaging additional casing 
because of stress imparted on the casing during such an 
operation. Because the operation of inserting a new 
casing inside the old casing is expensive, this option may 
not be economically feasible. Additionally, squeeze 
cementing is not always economically feasible, and is 
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2 
producing a hydraulic braking effect. Further, the an 
nular flow may be restricted during mechanical integ 
rity testing which requires an annulus between the tub 
ing string and the casing. Lastly, the sealing apparatus 
of the prior art is often ineffective because the resilient 
sealing elements become worn or deteriorate due to 
rough or cement-coated interior casing walls when the 
sealing apparatus is inserted into the well bore. 

Thus, a need has long existed for an improved sealing 
apparatus which can provide substantially unrestricted 
annular fluid flow about the tubing string and which has 
greater durability, while remaining inexpensive and 
time efficient. It is to such an improved sealing appara 
tus that the present invention is directed. 

SUMMARY OF THE INVENTION 

The present invention relates to an improved sealing 
apparatus for repairing a breach of down hole casing 
integrity, while maintaining substantially unrestricted 
annular fluid communication through the length of the 
well bore. Broadly, the improved sealing apparatus of 
the present invention comprises a casing sleeve sup 
ported on a tubing string for providing an alternate fluid 
flow route about the tubing string at the defective por 
tion of the casing. The casing sleeve is disposed between 
and connected to a first and second seal support housing 
assembly, each of which has an internal bore and a 
retaining end portion dimensioned to prevent a tubing 
collar of the tubing string from passing therethrough. 

Resilient casing engaging members are supported on 
each of the first and second seal support housing assem 
blies such that the resilient casing engaging members 
provide an effective seal between the first and second 
seal support housing assemblies and an adjacently dis 
posed internal wall of the casing. Thus, the resilient 
casing engaging members and the first and second seal 
support housing assemblies cooperate with the casing 
sleeve to seal and isolate a defective portion of the cas 
ing from pressure both inside and outside the casing. 
The first and second seal support housing assemblies 

also having fluid communication slots disposed between 
the resilient casing engaging members and the retaining 
end portion of the first and second seal support housing 
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inappropriate for certain types and depths of subterra 
nean formations. Furthermore, when squeeze cement 
ing is utilized, satisfactory results are not always ob 
tained. Finally, because of the amount of time required 
for these operations, each of these remedies are costly in 
terms of time that the well is out of service. 
To avoid the expense and time associated with the 

above-mentioned remedies, sealing apparatus have 
heretofore been utilized for sealing and isolating casing 
at the point of the mechanical integrity failure. How 
ever, when employing the sealing apparatus of the prior 
art, problems have been encountered. For example, 
when employing the sealing apparatus of the prior art, 
the annular flow of fluids about a tubing string, which is 
formed of a plurality of tubing sections and tubing col 
lars and extends through the sealing apparatus, is often 
restricted by the upset of the tubing string located be 
tween the tubing section and the tubing collar, thus 
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assemblies to provide substantially unrestricted annular 
fluid communication about the tubing string which 
extends through the length of the well bore. 
An object of the present invention is to provide an 

improved sealing apparatus for repairing a breach in a 
down hole casing. 
Another object of present invention, while achieving 

the before-stated object, is to provide an improved seal 
ing apparatus which permits substantially unrestricted 
fluid communication about a tubing string extending 
throughout the length of the well bore. 
Another object of the present invention, while 

achieving the before-stated objects, is to provide an 
improved sealing apparatus adapted to support a prede 
termined number of casing engaging members to im 
prove the durability and effectiveness of the sealing 
apparatus. 

Still another object of the present invention, while 
achieving the before-stated objects, is to provide an 
improved sealing apparatus which is economical to 
manufacture, efficient in operation, and the use of 
which is time efficient. 
Other objects, features and advantages of the present 

invention will become apparent from the following 



5, 195,584 
3 

detailed description when read in conjunction with the 
drawings and appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic illustration, partially in cross 5 
section, of a well bore having a casing secured thereto 
and illustrating a sealing apparatus constructed in ac 
cordance to the prior art, supported within the casing. 

FIG. 2 is a schematic illustration, partially in cross 
section, of a well bore having a casing secured thereto 
and illustrating a sealing apparatus constructed in ac 
cordance to the present invention supported within th 
casing. 
FIG. 3 is a cross-sectional view of an upper portion of 

the sealing assembly of the sealing apparatus of the 
present invention. 

FIG. 4 is a cross-sectional view of a first tubular 
member of the sealing assembly of the present inven 
tion. 
FIG. 5 is a cross-sectional view of a coupling member 

of a coupling assembly of the sealing assembly of the 
present invention. 

FIG. 6 is a cross-sectional view of the second tubular 
member of the sealing assembly of the present inven 
tion. 
FIG. 7 is a cross-sectional view of a resilient casing 

engaging member of the sealing assembly of the present 
invention. 

FIG. 8 is a cross-sectional view of an extension mem 
ber of the coupling assembly of the sealing assembly of 
the present invention. - - - - 

FIG. 9 is a cross-sectional view of the extension mem 
ber of a sealing assembly of FIG. 8. 

OETALED DESCRIPTION 

Referring now to the drawings, and more specifically 
to FIG. 1, a typical sealing apparatus 10 for repairing a 
breach 12 in a casing 14 affixed in a well bore 16 in a 
conventional manner, such as by cement 18, is illus 
trated. A tubing string 20 formed of a plurality of tubing 

... sections 21 which are connected by tubing collars 32 
extends through the casing 14 and thus the sealing appa 
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ratus 10 substantially as shown. The sealing apparatus 
10 comprises a first sealing assembly 22, a casing sleeve 
24, and a second sealing assembly 26. The first and 
second sealing assemblies 22, 26 are connected to op 
posed ends of the casing sleeve 24 such that when the 
sealing apparatus 10 is disposed within the casing 14 to 
repair the breach 12, the casing sleeve 24 provides an 
alternate flow route about the tubing string 20 at the 
breach 12 in the casing 14. 
The first sealing assembly 22 comprises a first tubular 

housing 28 having a retaining end portion 30 which is 
dimensioned so as to prevent a tubing collar 32 of the 
tubing string 20 from passing through the first tubular 
housing 28, and thus the casing sleeve 24. A plurality of 
apertures, such as an aperture 34, is formed through a 
distal end portion 33 of the retaining end portion 30 of 
the first tubular housing 28 substantially as shown. Re 
silient casing engaging members 36,38 are supported on 
the first tubular housing 28 so as to form a seal between 
the first tubular housing 28 and an internal wall 40 of the 
casing 14. 
The first tubular housing 28 is connected to a first end 

42 of the casing sleeve 24 such that fluid communication 
is established therebetween, while at the same time 
effectively providing a fluid-tight connection therebe 
Wee 
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4. 
The second sealing assembly 26 of the sealing appara 

tus 10 is similar in construction to the first sealing assem 
bly 22 and comprises a second tubular housing 44 con 
nected to a second end 46 of the casing sleeve 24 such 
that fluid communication is established therebetween, 
while at the same time providing a fluid-tight connec 
tion. Resilient casing engaging members 48, 50 are sup 
ported on the second tubular housing 44 so as to pro 
vide a seal between the second tubular housing 44 and 
the internal wall 40 of the casing 14. A plurality of 
apertures, such as an aperture 52, is disposed in a distal 
end portion 54 of the second tubular housing 44. 
The casing sleeve 24, in combination with the first 

and second tubular housings 28, 44, provide an internal 
bore along the portion of the casing 14 containing the 
breach 12 through which the tubing string 20 is pass 
able. Further, the apertures 34 in the distal end portion 
33 of the first tubular housing 28 and the apertures 52 in 
the distal end portion 54 of the second tubular housing 
44 cooperate with an internal bore formed by the casing 
sleeve 24, the first tubular housing 28 and the second 
tubular housing 44 to provide a fluid flow passageway 
through the casing 14 around the breach 12. 
When employing the sealing apparatus 10 of the prior 

art, have been encountered in that the dimensions of the 
upsets of tubing sections 21 are not API standard as are 
the dimensions of the tubing collars 32 and the tubing 
sections 21, thus the tubing collar 32 and the upset often 
closes off at least a portion of the paper in the retaining 
end portion 32 of the first tubular housing 28 when 
inserting the sealing apparatus 10 in the casing 14 which 
results in a hydraulic brake effect. This hydraulic brake 
effect often results in premature wear or deterioration 
of the resilient casing engaging members 36, 38 on the 
first tubular housing 28 and the resilient casing engaging 
members 48, 50 on the second tubular housing 44. Be 
cause of the problems encountered when employing the 
sealing apparatus 10 of the prior art to seal the breach 12 
in the casing 14, a need for an improved sealing appara 
tus has long been recognized. However, such improved 
sealing apparatus must be capable of providing substan 
tially unrestricted annular fluid flow about the portion 
of the tubing string extending through the sealing appa 
ratus. Further, the construction of the sealing apparatus 
must be such that the resilient casing engaging members 
employed to provide the seal with the internal wall of 
the casing are durable and not subject to deterioration 
during positioning of the sealing apparatus within the 
casing. 

Referring now to FIG. 2, an improved sealing appa 
ratus 60 constructed in accordance with the present 
invention is illustrated. The sealing apparatus 60 over 
comes the beforementioned inherent deficiencies of the 
prior art sealing apparatus 10 (FIG. 1); and thus the 
sealing apparatus 60 represents an advance in the state 
of the art relating to repairing defective casing. 
The sealing apparatus 60, which effectively repairs a 

breach 62 in a casing 64 secured in a well bore 66 with 
cement 68, is illustrated disposed within the casing 64. 
A tubing string 70, formed of a plurality of tubing sec 
tions 72 which are connected by tubing collars 74, ex 
tends through the casing 64 and thus the sealing appara 
tus 60. 
The sealing apparatus 60 comprises a first sealing 

assembly 76, a casing sleeve 78 and a second sealing 
assembly 80. The casing sleeve 78 is supported on the 
tubing string 70 so as to provide an alternative fluid 
flow route about the tubing string 70 at the location of 
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mined distance 148 from the first end portion 140 
thereof. Thus, in the sealing apparatus illustrated in 
FIG. 3 the support shoulder 130 on the first tubular 
member 120 cooperates with the first end portion of the 
coupling member 123 to define the first annular recess 
138 and to secure the first resilient casing engagement 
member 92 to the first tubular member 120 of the first 
seal support housing 90; and the support shoulder 146 
on the second tubular member 124 cooperates with the 
opposed second end portion 136 of the coupling mem 
ber 123 to define the second annular recess 144 and to 
secure the second resilient casing engaging member 94 
to the second tubular member 124 of the first seal sup 
port housing 90. 
The first and second resilient casing engaging mem 

bers 92, 94 supported on the first seal support housing 
90 and the first and second resilient casing engaging 
members 106, 108 supported on the second seal support 
housing 104 (FIG. 2), are identical in construction. 
Thus, only the first resilient casing engaging member 92 
will be described in detail with reference to FIG. 7. 
The first resilient casing engaging member 92 is a 

substantially conically shaped member having a first 
end 150, an opposed second end 152, and a bore 154 
extending therethrough adapted to receive the first 
tubular member 120 of the first seal support housing 90. 
An internally disposed shoulder 156 is formed near the 
opposed second end 152 of the first resilient casing 
engaging member 92. Thus, when the first resilient 
casing engaging member 92 is disposed on and sup 
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ported by the first tubular member 120, the internally . 
disposed shoulder 156 of the first resilient casing engag 
ing member 92 abuttingly engages the support shoulder 
130 of the first tubular member 120 and the opposed 
second end 152 of the first resilient casing engaging 
member 92 is supportingly disposed in the first annular 
recess 138 formed by the interconnection of the first 
tubular member 120 and the coupling member 123 
(FIG, 3). Thus, the first resilient casing engaging mem 
ber 92 is secured in a stable position on the first tubular 
member 20. 
As previously stated, the second resilient casing en 

gaging member 94 is identical in construction to the first 
resilient casing engaging member 92. Thus, the second 
resilient casing engaging member 94 is provided with an 
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120 so as to enhance the forming of a fluid-tight seal 
between the first resilient casing engaging member 92 
and the first tubular member 120. Similarly, the second 
resilient casing engaging member 94 is provided with an 
internally disposed groove identical to the internally 
disposed groove 158 of the first resilient casing engag 
ing member 92 which is adapted to also receive an 
O-ring in order to provide a substantially fluid-tight seal 
between the second resilient casing engaging member 
94 and the second tubular member 124. 
When repairing breaches in a portion of the casing in 

the well bore it may be desirable to increase the overall 
effective length of the sealing apparatus 60, as well as to 
enhance the ability of the sealing apparatus 60 to pro 
vide an effective seal with the casing. Such can readily 
be accomplished by incorporating an extension housing 
assembly 170 of the coupling assembly 122 into the 
sealing apparatus 60 such that the extension housing 
assembly 170 is disposed between the coupling member 
123 and the second tubular member 124. As previously 
mentioned, the first seal support housing 90 is identical 
in construction to the second seal support housing 104. 
Thus, only the tubular extension member 172 incorpo 
rated into the first seal support housing 90 will be dis 
cussed in detail with reference to FIGS. 8 and 9. 
The extension housing assembly 170 of the seal sup 

port housing 90 comprises a tubular extension member 
172 and a third resilient casing engaging member 174 
supported thereon. The tubular extension member 172 
is provided with a first end portion 176 and an opposed 
second end portion 178. A first support shoulder 180 is 
formed on the tubular extension member 172 a predeter 
mined distance 182 from the first end portion 176; and a 
second support shoulder 184 is formed on the tubular 
extension member 172 a predetermined distance 186 
from the opposed second end portion 178. The first end 
portion 176 of the tubular extension member 172 is 
connected to the opposed second end portion 136 of the 
coupling member 122 by any suitable means such as 
mating threads. Upon connection of the tubular exten 
sion member 172 to the coupling member 122, the first 
support shoulder 180 of the tubular extension member 
172 cooperates with the second end portion 136 of the 

45 
internally disposed shoulder formed near a first end 
thereof. The second resilient casing engaging member 
94 is supported on the second tubular member 124 of the 
first seal support housing 90 by positioning the second 
resilient casing engaging member 94 thereon such that 
the internally disposed shoulder of the second resilient 
casing engaging member 94 abuttingly engages the 
support shoulder 146 of the second tubular member 124 
and the opposed second end of the second resilient 
casing engaging member 94 is supportingly disposed in 
the second annular recess 144 formed by the intercon 
nection of the coupling member 123 and the second 
tubular member 124 (FIG. 3). Thus, the second resilient 
casing engaging member 94 is secured to the second 
tubular housing 124 of the first seal support housing 90 
in substantially the same manner as the first resilient 
casing engaging member 92 is secured to the first tubu 
lar member 120 of the first seal support housing 90. 
The first resilient casing engaging member 92 is fur 

ther provided opposed second end 152 thereof and the 
internally disposed shoulder 156. An O-ring 160 is posi 
tionable within the internally disposed groove 158 and 
adapted to frictionally engage the first tubular member 
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coupling member 122 to define a third annular recess 
187 when the first end portion 176 of the tubular exten 
sion member 172 abuttingly engages the stop shoulder 
137 of the coupling member 122. The first support 
shoulder 180 formed on the first end portion 176 of the 
tubular extension member 172 cooperates with the third 
annular recess 187 to secure the third resilient casing 
engaging member 174 thereon. 
The opposed second end portion 178 of the tubular 

extension member 172 is provided with internally dis 
posed threads 188 adapted to matingly engage the 
threaded first end portion 140 of the second tubular 
member 124. An internally disposed stop shoulder 190 is 
formed within the opposed second end portion 178 of 
the tubular extension member 172 substantially as 
shown. Thus, on connection of the first end portion 140 
of the second tubular member 124 to the opposed sec 
ond end portion 178 of the tubular extension member 
172, the first end portion 140 of the second tubular 
member 124 abuttingly engages the internally disposed 
stop shoulder 190 formed in the opposed second end 
portion 178 of the tubular extension member 172; and 
the support shoulder 146 of the second tubular member 
124 and the opposed second end portion 178 of the 
tubular extension member 172 cooperate to define the 
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annular recess 144 for securing the second resilient 
casing engaging member 94 to the tubular extension 
member 172. 
From the foregoing description it becomes apparent 

that the unique design and construction of the sealing 
apparatus 60 of the present invention overcomes many 
of the inherent defects of the prior art apparatus, as well 
as methods heretofore employed for repairing breaches 
in casing secured in a bore hole. Further, it will be clear 
that the present invention is well adapted to carry out 
the objects and to attain the ends and advantages men 
tioned as well as those inherent therein. While a pres 
ently preferred embodiment has been described for 
purposes of this disclosure, numerous changes may be 
made which will readily suggest themselves to those 
skilled in the art and which are encompassed within the 
spirit of the invention disclosed and as defined in the 
appended claims. 
What is claimed is: 
1. A sealing apparatus for repairing a breach of casing 

integrity in a well bore having a casing affixed there 
with and a tubing string extending therethrough, the 
tubing string made up of tubing sections connected by 
tubing collars, the sealing apparatus comprising: 

casing sleeve means supported on the tubing string 
for providing an alternate fluid flow route about 
the tubing string at a defective portion of the cas 
ing; and 

first and second sealing means for sealing against fluid 
communication external to the casing sleeve 
means, each of the first and second sealing means 
supported at one end of the casing sleeve means 
and comprising: 
a seal support housing having one end portion 

attachable to the casing sleeve means and an 
opposing retaining end portion dimensioned to 
prevent a tubing collar from passing there 
through, the seal support housing having an 
internal bore through which a tubing section is 
passable and at least one fluid communication 
slot disposed a predetermined distance from the 
retaining end portion so as to provided substan 
tially unrestricted annular fluid flow about the 
tubing string, the seal support housing compris 
ing: 
a first tubular member having a first end portion, 
a second end portion and a support shoulder, 
the support shoulder disposed a predeter 
mined distance from the second end portion 
thereof; 

a second tubular member having a first end por 
tion, a second end portion and a support shoul 
der, the support shoulder disposed a predeter 
mined distance from the first end portion 
thereof; and 

coupling means for coupling the first tubular 
member to the second tubular member, such 
that a first annular recess is formed between 
the support shoulder of the first tubular mem 
ber and the coupling means and a second an 
nular recess is formed between the support 
shoulder of the second tubular member and 
the coupling means, the coupling means com 
prising: 
a coupling member having a first end portion 
and a second end portion, the first end por 
tion of the coupling member connected to 
the second end portion of the first tubular 
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10 
member such that fluid communication is 
provided therebetween, the opposed second 
end portion of the coupling member con 
nected to the first end portion of the second 
tubular member such that fluid communica 
tion is provided therebetween; and 

at least one extension member having a first 
end portion, a second end portion and an 
internally disposed bore extending therebe 
tween, the first end portion of the extension 
member having a support shoulder disposed 
a predetermined distance from the first end 
thereof, the opposed second end of the ex 
tension member cooperating with the sup 
port shoulder of the second tubular member 
for defining of the second annular recess, 
the support shoulder of the extension mem 
ber cooperating with the opposed second 
end portion of the coupling member to de 
fine a third annular recess; and 

casing engaging means supported by the seal sup 
port housing for providing a seal between the 
seal support housing and the internal wall of the 
casing, the casing engaging means comprising: 
a first resilient casing engaging member having a 

first end, an opposed second end and an inter 
nally disposed shoulder formed near the first 
end thereof, the internally disposed shoulder 
supported within the first annular recess and 
the opposed second end adapted to support 
ingly engage the first end portion of the cou 
pling member so that the first resilient casing 
engaging member is secured in a stable posi 
tion on the first tubular member; 

a second resilient casing engaging member hav 
ing a first end, an opposed second end and an 
internally disposed shoulder formed near the 
opposed second end, the internally disposed 
shoulder supported within the second annular 
recess and the opposed second end of the sec 
ond resilient casing engaging member adapted 
to supportingly engage the second end portion 
of the coupling member so that the second 
resilient casing engaging member is secured in 
a stable position on the second tubular mem 
ber; and 

a third resilient casing engaging member having 
a first end, an opposed second end and an 
internally disposed shoulder formed near the 
first end thereof, the internally disposed shoul 
der of the third resilient casing engaging mem 
ber supported within the third annular recess 
such that the opposed second end thereof 
abuttingly engages the second end portion of 
the coupling member, 

wherein the first, second and third resilient cas 
ing engaging members are each provided with 
an internally disposed groove between the 
opposed second end and the internally dis 
posed shoulder thereof, and wherein the cas 
ing engaging means further comprises an O 
ring member positionable within the internally 
disposed groove of the first, second and third 
resilient casing engaging members. 

2. A sealing apparatus for repairing a breach of casing 
integrity in a well bore having a casing affixed there 
with and a tubing string extending therethrough, the 



5,195,584 
11 

tubing string made up of tubing sections connected by 
tubing collars, the sealing apparatus comprising: 

12 
communication therebetween, the support 
shoulder of the extension member cooperat 

casing sleeve means supported on the tubing string 
for providing an alternate fluid flow route about 

ing with the opposed second end portion of 
the coupling member to define a third annu 

the tubing string at a defective portion of the cas- 5 lar recess therebetween, the opposed second 
ing; and end portion of the extension member con 

first and second sealing means for sealing against fluid nected to the first end portion of the second 
communication external to the casing sleeve tubular member such that the second sup 
means, each of the first and second sealing means port shoulder of the second tubular member 
supported at one end of the casing sleeve means 10 and the opposed second end portion of the 
and comprising: extension member define the second annular 
a seal support housing having one end portion recess therebetween; and 

attachable to the casing sleeve means and an casing engaging means supported by the seal Sup 
opposing retaining end portion dimensioned to port housing for providing a seal between the 
prevent a tubing collar from passing there- 15 seal support housing and the internal wall of the 
through, the seal support housing having an 
internal bore through which a tubing section is 
passable and at least one fluid communication 
slot disposed a predetermined distance from the 
retaining end portion so as to provided substan 
tially unrestricted annular fluid flow about the 

20 

tubing string, the seal support housing compris 
ing: 
a first tubular member having a first end portion, 

a second end portion and a support shoulder, 
the support shoulder disposed a predeter 
mined distance from the second end portion 
thereof; 

a second tubular member having a first end por 
tion, a second end portion and a support shoul 
der, the support shoulder disposed a predeter 
mined distance from the first end portion 
thereof; and 

coupling means for coupling the first tubular 
member to the second tubular member, such 
that a first annular recess is formed between 
the support shoulder of the first tubular mem 
ber and the coupling means and a second an 
nular recess is formed between the support 
shoulder of the second tubular member and 
the coupling means, the coupling means com 
prising: 
a coupling member having a first end portion 
and an opposed second end portion, the first 
end portion of the coupling member con 
nected to the second end portion of the first 
tubular member and the first end portion of 
the coupling member cooperating to define 
a first annular recess therebetween; and 

an extension member having a first end por 
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tion, an opposing second end portion and a 
support shoulder formed a predetermined 
distance from the first end portion thereof, 
the first end portion of the extension mem 
ber connected to the second end portion of 55 
the coupling member so as to provide fluid 

65 

casing. 
3. The sealing apparatus of claim 2 wherein the casing 

engaging means comprises: 
a first resilient casing engaging member having a first 

end, an opposing second end and an internally 
disposed shoulder formed near the opposed second 
end, the internally disposed shoulder supported 
within the first annular recess and the opposed 
second end of the first resilient casing engaging 
member adapted to supportingly engage the first 
endportion of the coupling member so that the first 
resilient casing engaging member is secured in a 
stable position on the first tubular member; 

a second resilient casing engaging member having a 
first end, an opposed second end and an internally 
disposed shoulder formed near the first end 
thereof, the internally disposed shoulder of the 
second resilient casing engaging member sup 
ported within the second annular recess formed 
between the support shoulder of the second tubular 
member and the opposed second end portion of the 
extension member, the opposed second end of the 
second resilient casing engaging member adapted 
to supportingly engage the opposed second end 
portion of the extension member; and 

a third resilient casing engaging member having a 
first end, an opposed second end and an internally 
disposed shoulder disposed near the first, end 
thereof, the internally shoulder of the third resilient 
casing engaging members supported within the 
third annular recess formed between the support 
shoulder of the extension member and the opposed 
second end portion of the coupling member, the 
opposed second end of the third resilient casing 
engaging member supportingly engaging the op 
posed second end portion of the coupling member 
so that the third resilient casing engaging member 
is secured in a stable position on the extension 
member. 
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