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1. 

2,822,048 
PERMANENT VVELL COMPLETONAPPARATUS 

Gilbert H. Tausch, Houston, Tex, assignor, by mesne 
assignments, to Esso Research and Engineering Com 
pany, Elizabeth, N. J., a corporation of Delaware 

Application June 4, 1956, Serial No. 589,333 
14 Claims. (C. 166-114) 

This invention is directed to permanent well comple 
tion apparatus for producing, working over and servicing 
a plurality of hydrocarbon productive intervals. 

In permanent well completion operations, tubing 
strings are set permanently during the life of the well 
and various producing, workover, and servicing opera 
tions are performed through these permanently set tubing 
strings. The workover and servicing operations general 
ly performed on permanently completed wells include 
Squeeze cementing operations wherein existing perfora 
tions below the lower end of the tubing are cemented off; 
perforating or reperforating by means of wire line tools 
at the same or different producing zones or intervals; 
sand washing operations; acidizing operations; and other 
remedial work. A full discussion of permanent well 
completion operations appears in "Permanent Type Well 
Completion,” World Oil, March, 1954. 

Briefly, this invention comprises apparatus for work 
ing over and servicing a cased borehole penetrating a 
plurality of spaced apart hydrocarbon productive inter 
vals having parallel tubing strings arranged therein, the 
lower open ends of which are arranged above the upper 
most productive interval. One of the tubing strings is 
provided with an opening fluidly communicating the in 
terior of said one tubing string and the space between 
this tubing string and the casing; first packing means is 
positioned on the tubing strings below the opening adapted 
to seal off the space between the tubing strings and the 
casing; second packing means provided with a bore there 
through is positioned in the borehole between the upper 
most productive interval and a lower productive interval 
to seal off the annulus between the bore and the casing 
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and retrievable tubular means is suspendible in said one 
tubing string and is extensible through the bore of the 
second packing means. 

This invention also contemplates the use of a novel 
plugging tool for plugging the lower packer bore when 
remedial operations are to be performed on an upper 
productive interval. Briefly, the plugging tool comprises 
a mandrel having spring biasing means mounted thereon 
adapted to seat in the packer bore. Sealing means is 
provided on the mandrel adapted to seal off the annulus 
between the mandrel and the bore. 
having a lower closed end is slidably arranged in the 
mandrel adapted to be connected to one of the tubing 
strings. The tubular member is provided with first and 
second spaced apart perforations positioned above and 
below the second packer means. 
frangibly secured to the tubular member to close off the 
second perforations and stop means is frangibly secured 
to the tubular member below the closure means. A 
slidable sleeve, having first and second positions, is ar 

A tubular member 
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Closure means is . 

65 

ranged within the tubular member adapted to close off 
the first perforations when in the first position and to 
permit fluid communication through the first perforar 
tions when the sleeve is in the second position; and latch 
ing means are arranged on the tubular member adapted 
to lock the sleeve in the second position, 

2 
Referring to the drawings: 
Fig. 1 is a cross section of a well bore having the 

apparatus arranged therein for production from upper 
and lower productive intervals; 

Fig. 2 is a cross section of a well bore similar to Fig. 
1; however, herein cross over apparatus is provided; 

Fig. 3 is a cross section of a well bore having the ap 
paratus arranged therein for working over a lower pro 
ductive interval; 

Fig. 4 is a cross section of a well bore having the 
apparatus arranged therein for working over an upper 
productive interval; 

Fig. 5 is a sectional view of a plug member employ 
able in the arrangement of the apparatus of Fig. 4. 

Referring more particularly to the drawings wherein 
identical numerals designate identical parts, Figs. 1 
through 4 show a borehole 10 penetrating a plurality of 
productive intervals 11 and 12. A casing 13 extends 
through productive intervals 11 and 12 and is cemented 
therein by means of cement 14. A single bore casing 
packer 15 is positioned in the well bore between upper 
and lower productive intervals 11 and 12. A recess 6 is 
provided in the bore 17 of packer 15. A dual bore 
casing packer 20 is positioned in the well bore above 
the uppermost productive interval 11. A dual well head 
assembly 21 is positioned at the surface of the earth 22 
and has suspended or connected thereto two parallelly 
extending tubing strings 23 and 24 which are permanent 
ly set in the well according to permanent well comple 
tion practice. Tubing springs 23 and 24 may be the 
same size but are preferably of different dimensions, as 
shown, in order that various rates of production may be 
more efficiently controlled. These tubing strings are set 
in the well bore with the dual bore packer 20 positioned 
adjacent their lower open ends which seals off the space 
or annulus A between the tubing strings and the casing 
13. The packer 20 is provided with a laterally extend 
ing passageway 25 which fluidly communicates the lower 
open end of tubing string 24 and the lower open end of 
tubing string 23. The latter tubing string is provided 
with a landing nipple 26 which may be of any desirable 
type for Supporting a tubular extension member such as 
the landing nipple disclosed in the Composite Catalogue, 
volume 1, 1952-53, 19th edition, page 4063. 
The dual well head assembly 21 includes a conduit 27 

communicating with tubing string 23 and a conduit 28 
communicating with tubing string 24. The annulus A 
between the tubing strings and the casing fluidly commu 
nicates with a conduit 29 at the surface of the earth. Suit 
able valving means is provided in these conduits to control 
the flow of fluid therethrough. In Fig. 1, a wire line reel 
30 is shown connected to a wire line 31 to indicate the 
means for effecting the lowering and removal of the 
various apparatuses employed in the workover operations. 

Tubing string 23 is provided with an opening 32 above 
the upper packer 20 which fluidly communicates annulus 
A and the interior of tubing string 23. 

Fig.1 shows the production apparatus positioned in the 
well bore. This includes a retrievable tubular extension 
member 33 having an anchoring means 34 adapted to seat 
in landing nipple 26. The extension 33 is also provided 
with packing 35, which may be suitably O-ring, above 
opening 32 adapted to close off or seal the annulus be 
tween the tubular extension 33 and tubing string 23. 
Another packing means 36 which may be suitably chevroil 
packing is provided on tubular extension 33. This pack 
ing is positioned below opening 32 and above lateral pas 
sageway 25 in packing 20. The annulus between the bore 
17 of the lower packer 15 and the tubular extension 33 
is sealed off by means of packing 37 provided on tubular 
extension 33. As clearly shown, tubular extension 33 ex 
tends downwardly through the lower packer 15 to a point, 
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adjacent the lower productive zone or interval 12. In 
producing operations, as shown by the arrows in Fig. 1, 
production fluids from productive zone 11 pass into cas 
ing 13 and thence upwardly through the bore 40 of packer 
20, into the laterally extending passage'25 and 'thence into 
tubing string 24. These fluids then pass upwardly through 
suitable valving and out conduit 28 at the earth's surface. 
Production fluids from the lower productive"zone 12 enter 
the casing 13, pass upwardly through the interior of tubu 
lar extension 33 into tubing string 23 and thence through 
suitable valving into conduit 27 at the earth's surface. 

Fig. 2 is similar to Fig. 1; however, herein the flow from 
the upper and lower zones has been reversed by providing 
a cross-over member 50 within a tubular extension 51, 
which is similar to tubular extension member 33, except 
upper and lower perforations 52 and 53 have been pro 
vided. Also additional chevron packing 54 is provided on 
tubular extension 51 to seal off the annulus 40 between the 
tubular extension 51 and packer 20 below the lateral pas 
sage 25 in packer 20. In operation, with the apparatus 
arranged as in Fig. 2, flow of fluid from upper productive 
interval 11 enters the cased well bore, passes through port 
or opening 53 into tubing extension 51 and thence moves 
upwardly through tubing string 23 and out conduit 27 at 
the earth's surface. Similarly, fluids from lower produc 
tive zone 12 flow upwardly through tubular extension 51 
out perforation or opening 52 into passage 25 and thence 
upwardly through tubing string 24 and into conduit 28 
at the earth's surface. By use of the cross-over and tubing 
strings of different dimensions, it is possible to selectively 
produce two formations or intervals of different produc 
tion rates through the tubing string best able to handle 
the flow. 

Fig. 3 shows apparatus for working over the lower zone 
positioned in the well bore. This apparatus includes a 
retrievable tubing extension having concentric tubings 
60 and 61. A packer 36 is run on the outer tubing to 
provide a seal between the opening 32 in tubing 23 and 
the passage 25 in upper packer 20. The inner and outer 
concentric tubing strings 60 and 61 of the tubular exten 
sion extend through the lower packer 15 similarly to the 
previous two embodiments. Suitable anchoring means 
34 is employed for seating the tubular extension in land 
ing nipple 26; also packing means 35 is provided to seal 
off the annulus between tubing string 23 and the outer 
tubular extension 61. An opening 62 is provided in the 
outer tubular extension 61 adjacent the opening 32 in 
tubing string 23. Also an opening 63 is provided in outer 
tubular extension 61 below the lower packer 15. The an 
nullus between tubings 60 and 61 is closed off at the ends 
thereof. This arrangement of apparatus is employed for 
performing workover and servicing operations on the 
lower zone, for example, circulating fluid, as shown by 
the arrows may flow down tubing string 23 through 
tubing 60 and thence adjacent the lower productive inter 
val. 12. This type of flow may be employed in cementing 
or plugging off the lower zone or interval 12. Excess 
cement from adjacent the lower zone may be circulated 
out by flow of fluid upwardly through opening 63 in 
outer tubular extension 61 to opening 62 and thence 
through opening 32 into annulus A and thence into con 
duit 29 at the earth’s surface. The circulating fluid 
operation, including the cementing technique, may be 
suitably that such as described in "Permanent Type Well 
Completion" World Oil, March 1954 noted supra. The 
fluid employed may be a slurry of a low fluid loss cement 
such as that described in the patent to Salathiel, U. S. 
2,482,459, or the fluid may be an acid such as a mineral 
acid or the fluid may be a fracturing fluid such as that 
described in French Patent 987,352 published August 
13, 1951 or the fluid may be a washing fluid such as water. 
Other fluids and other low fluid loss cements besides 
those described may be used; the type of fluid to be used 
being dependent upon the type of operation desired, 
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4. 
Any leaks through packing 36 or packing 37 will be 

readily apparent by flow in tubing string 24. Hence when 
the fluid is circulating as above described or other reme 
dial operations are being performed on lower interval 12, 
flow in tubing string 24 will indicate leaks in packings 
36 and 37. The circulation may be reversed by flowing 
fluid down annulus A through opening 62 and thence 
downwardly through the annulus between the concentric 
tubings 60 and 61 and outwardly through opening 63 
adjacent the formation or zone 12 to be treated. The 
fluid then flows upwardly through tubular extension 60 
into tubing string 23 into conduit 27 at the earth's Surface. 

Fig. 4 shows an arrangement of apparatus for work 
ing over the upper zone. A tubular extension 65 is pro 
vided with anchoring means 34, chevron packing 35, 36 
and packing 37 as in the previous embodiments. Here 
in, however, the tubular extension 65 is preferably pro 
vided with telescopic joints 66. A plug member 67 is 
screw threadedly connected to the tubular extension 65 
as at 68 and is provided with openings 69 fluidly com 
municating the productive zone 11 with the interior of 
tubular extension 65. Although any type plug member 
may be utilized, the plug member discolsed in Fig. 5 
described below is preferred. In the operation for work 
ing over the upper zone, fluid such as cement, may be 
injected into tubing string 23 through conduit 27. The 
fluid then flows downwardly through tubular extension 
65 and out opening 69 to adjacent interval 11. The 
circulation of fluid is effected by the fluid passing up 
wardly through the annulus 40 into laterally extending 
passage 25 and thence upwardly through tubing string 
24 to conduit 28. Reverse circulation is effected by 
flowing fluid downwardly through tubing string 24, pas 
sage 25 and opening 69 and upwardly through tubing 
extension 65 and tubing string 23. 
The plug member or tool, noted supra, is shown in 

Fig. 5. This tool has advantages over present plugging 
devices since in many instances it may be difficult to 
retrieve the plug from the lower packer prior to harden 
ing of cement and the settling or location of debris on 
the lower plug and the plug itself may be detrimental 
in later operations. The tool is provided with a mandrel 
70 having keys or stop members 71 positioned thereon 
in slots 72 each of which contains a spring member 73 
which latter member normally biases a key or stop mem 
ber 71 outwardly. The keys 71 are designed to seat in 
recess 16 of packer 15. Mandrel 70 is also provided 
with upper and lower spaced chevron packing 74. A 
tubular member 75 adapted to be screw threadedly con 
nected to tubular extension 65 extends through mandrel 
70. The lower end of tubular member 75 is closed as 
at 76 and the upper end is provided with an enlarged 
portion 77. This enlarged portion is provided with per 
forations 78 adapted to be closed by means of a slid 
able sleeve 79 arranged on the inside of tubular member 
75. Sleeve 79 is provided with differential areas at the 
top and bottom, that is, the area at the bottom surface 
80 is greater than the area at the top surface 79. Also 
an indent 81 is provided intermediate its length adapted 
to connect with a snap ring 82 positioned on a shoulder 
83 formed on the interior of tubular member 75. o-ring 
84, adjacent the larger area 80, sealingly engages with 
the interior of tubular member 75 and O-rings 85 are 
provided on shoulder 83 to sealingly engage the slidable 
sleeve 79. O-rings 86 are provided on mandrel 70 to 
sealingly engage the lower portion of tubular member 75. 
The lower end of tubular member 75, below mandrel 

70, is provided with perforations 87 which are normally 
closed by means of a sleeve 88 frangibly connected to 
tubular member 75 by means of frangible pin 89. O-rings 
90 are provided on closure member 88 to sealingly en 
gage the outer surface of tubular member 75. A stop 
member 91 is frangibly connected to tubular member 
75 below closure sleeve 88. A fluid passageway 92 in 
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mandrel 70 extends laterally from between packer mem 
bers 74 to an opening 93 in tubular member 75. 

In operation, the plugging tool is connected to the 
telescopic tubular member 65 and is lowered through 
the bore 17 of lower packer 15. The keys 71 engage 
with the detent or recess 16 in the bore 17 under the 
bias of spring members 73. 

Packing 74 seals off the space between the mandrel 
70 and the bore of the packer 15 and may be suitably 
tested by applying fluid pressure within telescopic ex 
tension 65 whereby the fluid pressure passes through open 
ing 93 and passage 92. Any leakage of packer 74 or 
seals 86 will be evidenced by fluid in tubing string 24 
or by a pressure drop in tubular extension 65. The 
assembly may be pressure tested by applying fluid pres 
sure through tubing 24. This tests the effectiveness of 
packer 36 adjacent upper packer 20 since any leakage 
through packer 36 will be evidenced by flow through 
opening 32 into annulus A. Sleeve 79 remains sealingly 
closed since the larger area is at the lower end of the 
sleeve and fluid pressure entering through perforations 
78 maintains sleeve 79 closed. A groove 94 may be 
provided in sleeve 79 adapted to receive snap ring 82 to 
insure that sleeve 79 remains closed during testing. Fluid 
pressure within tubular member 75 acting on lower area 
80 forces snap ring 82 out of groove 94 as sleeve 79 is 
urged upwardly when treating operations are begun. 

In operation, fluid pressure of a treating fluid such as 
cement within tubular member 75 acts upon the larger 
area 80 which moves sleeve 79 upwardly thereby expos 
ing perforations 78. Movement of sleeve 79 upwardly 
causes Snap ring 82 to engage with detent 81 in sleeve 
79 thereby retaining sleeve 79 in the upper position. 
These perforations 78 are similar to the opening 69 in 
Fig. 4 and the remaining operations are the same as those 
described in Fig. 4. 
When it is desired to remove the tubular extension 

member from the well bore a suitable wire line tool is 
lowered by means of reel 30 and wire line 31 to engage 
with the fishing head of tubular extension member 65. 
Upward movement causes the closure member 88 to 
engage with the bottom surface of the mandrel 70. 
Further force fractures pin 89 thereby exposing perfora 
tions 87 and equalizing the pressures within and outside 
of tubular member 75. This is desirable since the pres 
sure below mandrel 70 may be less than the pressure above 
the mandrel and within tubular member 75 thereby re 
quiring application of greater force to remove the plug 
ging tool than would otherwise be necessary. Further 
upward movement causes stop member 91 to engage with 
closure member 88 which in turn again engages with the 
lower end of mandrel 70. If sufficient force fails to re 
move the mandrel 70, that is, if the debris, cement, etc. 
above mandrel 70 is so great that it can not be removed, 
stop member 91 fractures thereby permitting removal of 
tubular member 75 from mandrel 70. Mandrel 70 may 
be removed by means of wireline tools after the debris 
has been circulated out or otherwise removed. A fishing 
head is provided on mandrel 70 for this purpose. 
Thus the plugging tool permits testing of the lower 
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packer and permits retrieving of the lower packer with 
the tubing extension prior to the hardening of any cement 
or plastic used in the well. 
Having fully described the objects and operation of this 

device, I claim: 
1. Apparatus for working over and servicing a cased 

borehole penetrating a plurality of spaced apart hydrocar 
bon productive intervals comprising parallel eccentric 
tubing strings arranged in said borehole, the lower open 
ends of which are arranged above the uppermost produc 
tive interval, one of said tubing strings being provided 
with an opening fluidly communicating the interior of 
said one tubing string and the space between said tubing 
strings and said casing, first packing means positioned 
on said tubing strings below said opening adapted to seal 
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or the spact uetween said tubing strings and said casing, 
second packing means provided with a single bore there 
through positioned in said borehole between said upper 
most productive interval and a lower productive interval 
to seal off the annulus between said bore and said casing, 
and retrievable tubular means suspendible in said one 
tubing string and extensible through the bore of said 
second packing means. 

2. A retrievable plugging tool adapted to plug a packer 
bore having a landing nipple thereon comprising a cy 
lindrical mandrel provided with laterally extensible spring 
biased keys mounted thereon adapted to seat in said 
packer bore nipple, said mandrel being formed to pro 
vide a laterally extending fluid passageway, first spaced 
apart sealing means on said mandrel adapted to seal off 
the annulus between said mandrel and said bore, a tu 
bular member having a lower closed end slidably arranged 
in said mandrel and adapted to be connected to a tubing 
string, said tubular member being provided with first, 
second and third perforations, a closure member enclos 
ing said first perforations frangibly secured to said tubu 
lar member, a frangible stop member arranged on said 
tubular member below said closure member, a slidable 
sleeve having first and second positions arranged within 
said tubular member adapted to close off said second 
perforations when in said first position and to permit 
fluid communication through said second perforations 
when in said second position, said fluid passageway fluid 
ly communicating said third perforations and the space 
between said first spaced apart sealing means, second 
spaced apart sealing means arranged on said mandrel 
adapted to seal off the annulus between said mandrel and 
said tubular member above and below said third per 
forations, and latching means on said tubular member 
adapted to lock said sleeve in said second position. 

3. A retrievable plugging tool adapted to plug a 
packer bore having a landing nipple thereon comprising 
a mandrel provided with spring biased means adapted to 
seat in said packer bore nipple, sealing means provided 
on said mandrel adapted to seal off the annulus between 
said mandrel and said bore, a tubular member having a 
lower closed end slidably arranged in said mandrel and 
adapted to be connected to a tubing string, said tubular 
member being provided with first and second perforations, 
closure means frangibly secured to said tubular member 
normally adapted to close off said first perforations, 
frangible stop means secured to said tubular member be 
low said closure member adapted to prevent movement 
of said tubular member upwardly through said mandrel, 
slidable means having first and second positions arranged 
within said tubular member adapted to close off said sec 
ond perforations when in said first position and to permit 
fluid communication through said second perforations 
when said slidable means is in said second position, and 
latching means arranged on said tubular member adapted 
to lock said slidable means in said second position. 

4. A retrievable plugging tool adapted to plug a 
packer bore having a landing nipple thereon comprising 
a cylindrical mandrel provided with means mounted 
thereon adapted to seat in said packer bore nipple, said 
mandrel being formed to provide a laterally extending 
fluid passageway, first spaced apart sealing means on said 
mandrel adapted to seal off the annulus between said 
mandrel and said bore, a tubular member having a lower 
closed end slidably arranged in said mandrel and adapted 
to be connected to a tubing string, said tubular member 
being provided with first, second, and third perforations, 
a closure member enclosing said first perforations frangi 
bly secured to said tubular member, a frangible stop 
member arranged on said tubular member below said 
closure member, a slidable sleeve having first and sec 
ond positions arranged within said tubular member 
adapted to close off said second perforations when in said 
first position and to permit fluid communication through 
said second perforations when in said second position, 
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said fluid passageway, fluidly communicating said third 
perforations and the space between said-first spaced apart 
Sealing means, second spaced; aparts sealing means ar 
ranged on said mandrel adapted to seal, off the annulus 
between said mandrel, and said tubular: ; member; above 

... and below said third perforations, and latching means on 
said tubular member adapted to lock said sleeve insaid 

- Second position. 
5. A retrievable plugging tool adapted to plug a packer 

bore having a landing nipple thereon comprising a man 
drel, provided; with-means adapted to seat in said packer 

... bere snipple, sealing means-provided; on said mandrel 
adapted to seal-off the annulus between said mandrel 
and said bore, a tubular members having a lower closed 
end slidably, arranged in said mandrel, and adapted to be 
connected to a tubing, string, said tubularismember being 
provided with-first and second perforations, closure means 
frangibly secured to said tubular member:normally adapt 
led to close off said first-perforations, frangible step 
-means Secured to said tubular member below said closure 
member adapted to... prevent movement of said tubular 

a member, upwardly through said mandrel, slidable; means 
having first and second positions arranged within said 
tubular member adapted to close off, said second perfora 
tions when in said first position and to permit fluid.com 
munication through; said second perforations...when, said 
slidable. means is in said second position, and latching 
means, arranged on said tubular member, adapted to, lock 
said slidable means in said second-position. 

6. Apparatus for working, over and servicing a cased 
borehole penetrating a plurality of spaced apart, hydro 
carbon productive intervals comprising parallel, eccen 
tric tubing strings arranged in said borehole, the lower 
open ends of which are arranged above, the uppermost 
productive interval, one- of said tubing; strings. being pro 
vided, with an opening fluidly communicating, the interior 
of said one tubing, string, and the space between said, tub 

sing strings and said casing, first packing, means, positioned 
on said tubing, strings, below. said opening adapted to seal 
off the Space between said tubing strings and said casing, 
Second packing means provided with a single bore...there 
through positioned in said, borehole between said upper 
most productive interyal, and a lower productive interval 
to seal off the annulus between said bore and said casing, 
and an open-ended, tubular extension, suspendible in said 
one, tubing string, and extensible through the, bore of said 
second packing means and having a first sealing, means 
positioned below said opening adapted to seal.giff the an 
nullus betweens said one tubing i string and said, tubular 
extension and having a second sealing, means arranged 
thereon, adapted to seal off the annulus between said tubu 
llar. ext?nsion, and the bore, of said second paçking means. 

7. Apparatus for working over and servicing a cased 
borehole penetrating a plurality of spaced apart hydro 
carbon productive intervals, comprising parallel, eccentric 
tubing strings, arranged in said borehole, the lower open 
ends of which are arranged above the uppermost produc 
tive interval, one of said tubing strings being provided 
with an opening fluidly communicating the interior of said 
one tubing string and the space between said tubing strings 
and said casing, first packing means positioned on, said 
tubing strings below said opening adapted to seal off the 
space between said tubing strings and said casing, second 
packing means provided with a bore therethrough posi 
tioned in said borehole between said uppermost productive 
interval and a lower-productive interval to seal off the 
annuus- between said-þore - and said casing, an open-ended 
tubular extension suspendible;in said one-tubing string and 
extensible through the bore of said second packing, means and, having vertically spaced apart ports positioned there 
on and a first sealing, means, positioned below said opening 
and above, said appermostport adapted to seal of the 
annulus between said, one tubing string and said tubular 
extension and having a second sealing, means positioned 
thereon between said spaced apart ports adapted to seal 
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off the annulus between said tubular extension and said 
first packing means and having a third sealing rineans ar 
ranged thereon adapted to seal off the annulus between 
said tubular extension and the bore of said second packing 
means and crossover means positioned in said tubular 
extension extenditing from above said upper port to below 

... said lower port adapted to reverse the flow of fluid from 
said first; and second productive intervals through said 
tubing strings. 

8. Apparatus for working over and servicing a cased 
borehole penetrating a plurality of spaced apart hydro 
carbon productive intervals comprising parallel, eccentric 
tubing strings arranged in said borehole, the lower, open 
ends of which are arranged above the uppermost produc 
tive interval, one of said tubing strings being provided 
with an opening fluidly communicating the interior of said 

- one tubing string and the space between said tubing strings 
and said, casing, ::first, packing means positioned on said 
tubing strings, below said: opening adapted to seal off the 
space between said tubing strings, and said casing, second 
packing means provided with a bore...therethrough posi 
tioned in said borehole between said, uppermost produc 
tive interval and a lower productive interval to seal off the 
annulus between said; bore, and said casing, concentric 
tubular, extensions suspendible in said...one. tubing string 
and extensible, through the: bore of said second packing 
means and having first sealing means, positioned on the 
outer tubular extension above said opening adapted to seal 
off the annulus, between said outer tubular extension and 
said, one tubing, string, second-sealing means positioned 
on said outer tubular extension below said opening 
adapted to seal off the annulus between said outer tubular 
extension and said one tubing, string, and third sealing 
means positioned on said outer tubular extension adapted 
to seal off the annulus between the bore of said:second 
packing means and said outer tubular extension, said inner 
tubular extension being open-ended, said outer tubular 
extension being, provided with a first port above,said sec 
ond sealing means fluidly communicating the annulus be 
tween said concentric tubings and said one tubing string, 
and a second port positioned below said third sealing 
means adapted to fluidly communicate the annulus be 
tween said concentric tubular extensions and the exterior 
of said outer tubular extension. 

9. Apparatus for working over and servicing a cased 
borehole penetrating a plurality. of spaced, apart hydro 
carbon productive intervals comprising parallel eccentric 
tubing strings arranged in said borehole, the lower open 
ends of which are i arranged above the uppermost pro 
ductive interval, one of said tubing , strings being pro 
vided with an opening fluidly communicating the interior 
of said one tubing string and the space between said 
tubing strings and said casing, first packing means posi 
tioned on said tubing strings below said opening adapted 
to seal off the space between said tubing strings and said 
casing, second packing means provided with a bore there 
through positioned in said borehole between said upper 
most productive interval and a lower productive interval 
to seal off the annulus between said bore, and said casing, 
a telescopic tubular extension suspendible in said one tub 
ing string and extensible through the bore of said second 
packing means and having a first sealing means positioned 

, thereon, below said opening, said tubular extension in 
cluding a retrievable plug member positioned in the bore 
of said second packing means and having a port above 
said, second packing means and second sealing means po 
sitioned on said plug member adapted to close off the 
annulus between said plug member and the bore of said 
Second packing means. 

10. Apparatus as described in claim 9 wherein said port 
above said second packing means is provided with a fluid 
pressure operated valve. 

11. Apparatus as described in claim 9 wherein said 
plug member comprises a mandrel having keys mounted 
thereon adapted to seat in the bore of said second pack 
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ing means, a tubular member having a lower closed end 
slidably arranged in said mandrel, said tubular member 
being provided with first and second perforations, a 
closure member enclosing said first perforations frangibly 
Secured to said tubular member, a frangible stop member 
arranged on said tubular member below said closure mem 
ber, a slidable sleeve having first and second positions ar 
ranged within said tubular member adapted to close off 
said second perforations when in said first position and 
to permit fluid communication through said second per 
forations when said sleeve is in said second position and 
latching means on said tubular member adapted to lock 
said sleeve in said second position. 

12. Apparatus as described in claim 9 wherein said 
plug member comprises a mandrel having means mounted 
thereon adapted to seat in the bore of said second packing 
means, a tubular member having a lower closed end slid 
ably arranged in said mandrel, said tubular member being 
provided with first and second perforations, a closure 
member enclosing said first perforations frangibly se 
cured to said tubular member, a frangible stop member 
arranged on said tubular member below said closure 
member, a slidable sleeve having first and second posi 
tions arranged within said tubular member adapted to 
close off said second perforations when in said first 
position and to permit fluid communication through said 
second perforations when said sleeve is in said second 
position and latching means on said tubular member 
adapted to lock said sleeve in said second position. 

13. A tubular extension for use in working over and 
servicing a cased and tubed borehole penetrating a plur 
ality of spaced apart hydrocarbon productive intervals 
comprising inner and outer spaced apart concentric tubing 
members, said inner concentric tubing member being 
continuous and open at both ends, anchoring means con 
nected to the upper ends of said concentric tubing mem 
bers for suspending said concentric tubing members in 
said tubing, sealing means positioned on said outer con 
centric tubing member adapted to seal off the annulus be 
tween said outer concentric tubing member and said tub 
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10 
ing, said outer concentric tubing member being formed 
to provide first openings adjacent the lower end thereof 
fluidly communicating the exterior of said concentric 
tubing members and the annulus therebetween and second 
openings intermediate the length thereof and vertically 
spaced from said first openings fluidly communicating 
the exterior of said concentric tubing members and the 
annulus therebetween. 

14. A tubular extension for use in working over and 
servicing a cased and tubed borehole penetrating a plural 
ity of spaced apart hydrocarbon productive intervals com 
prising inner and outer spaced apart concentric tubing 
members, said inner concentric tubing member being 
continuous and open at both ends and attached to said 
outer tubing member, anchoring means connected to the 
upper ends of said concentric tubing members for sus 
pending said concentric tubing members in said tubing, 
first sealing means positioned on said outer concentric 
tubing member adapted to seal off the annulus between 
said outer concentric tubing member and said tubing, 
said outer concentric tubing member being formed to 
provide first openings adjacent the lower end thereof 
fluidly communicating the exterior of said concentric tub 
ing members and the annulus therebetween and second 
openings intermediate the length thereof and vertically 
spaced from said first openings fluidly communicating 
the exterior of said concentric tubing members and the 
annulus therebetween and second sealing means posi 
tioned on said outer concentric tubing member between 
said first and second openings adapted to seal off the 
annulus between said outer concentric tubing and a well 
pipe. 
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