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This invention is directed to a dual screen assembly
arranged in a well bore adjacent dual hydrocarbon pro-
duction zones.

‘An object of this invention.is the exclusion of sand in
a dual production well. - Another object of this invention

is to protect the inner string of tubing from the abrasive,

and erosive action of sand as the well is produced from
the upper sand formation.

Various protective coats of rubber, plastic and hard
and soft metals have failed to prevent destruction of this
tubing by sand from the upper zone impinging on the
tubing as this sand enters the well bore with the forma-
tion fluid. - This invention. is adapted to screen the sand
from the upper sand formation, as well as from the lower
sand formaiion, and eliminates the destriictive action of
the sand thereby providing a method of operation and
apparatus of great value and wtility in oil field producing
operations.

Briefly, this invention comprises apparatus for produc-
ing hydrocarbons from dual production zones in a cased
borehole comprising inner and .outer- concentric tubular
members positioned in the borehole providing a first an-
nulus between the casing and the outer tubular member
and a second annulus between the inner and outer tubu-
lar members, the outer tubular member extending from
the upper zone to below the lower zone and being pro-
vided with spaced apart upper and lower perforated lin-
ers, the inner tubular member extending from above the
upper liner to below the upper liner; first packer means
are positioned on the outer tubular member between the
upper and lower zones adapted to seal off the first an-
nulus, and second packer means are positioned on thée
outer tubular member above the upper zone adapted to
seal off the first annulus; and third packer means are
positioned on the inner tubular member adjacent the
lower end thereof adapted to seal off the second an-
nulus. :

Fig. 1 is an elevational view, partly in section, of the
upper end of the apparatus in running in position.

Fig. 2 is an elevational view, partly in section, of the
lower end of the apparatus of Fig. 1.

Fig. 3 is an elevational view, partly in section,
apparatus of Fig. 1 in set position.

Fig. 4 is an elevational view, partly in section,
apparatus of Fig. 2 in set position.

Referring to the drawing:in greater detail wherein
identical numerals. designate identical parts: numeral 10
designates a casing set in a borehole, not shown, pene-
trating upper and lower production zones 13 and 14, re-
spectively. The lower end of the casing is set on the
bottom 15 of the borehole. An outer tubing string gen-
erally designated 16 is shown arranged within casing 10.
Tubing string 16 includes a lower set shoe 17 ‘which is
adapted to seat on the bottom of the borehole 15. A
screen liner 18 is screw threadedly connected to the set
shoe 17 and is positioned adjacent the lower production
zone 14.. The upper end of liner 18 is connected to a
lower packer means generally desighated 19 by means of
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coupling 29. . This lower packer ‘means is a pin-type
packer and includes an upper sleeve assembly 21 and
a lower sleeve 22 having a deformable packer member
23 suitably formed of resilient material such as rubber
or-the like arranged therebetween. The packer member
23 is positioned between and affixed to upper and lower
collar members 24 and 25, respectively, to which upper
sleeve -assembly 21 and lower sleeve 22, respectively, are
screw threadedly connected. - The inner surface of packer
member 23 is retained and supported by an inner sleeve
26 which is screw threadedly connected to -upper collar
member 24 as at 27. The lower end of inner sleeve
26 is connected to the lower collar member 25 by means
of ‘a frangible shear pin 29. The upper end of upper
collar member 24 is tapered upwardly and inwardly as
at 30. . Slidably arranged on this tapered surface 30 are
slip members 31.- Upper sleeve assembly 21 includes an
upper section 32, the lower end of which is screw thread-
edly connected to slip members 31 and an inner section
33, the lower end of which is screw threadedly connected
to upper collar member 24 and the upper end of which
is connected to the lower end of section 32 by means
of a frangible shear pin 34. An inwardly extending stop
ring 28 is affixed to inner section 33 adjacent its upper
end by means of frangible pin member 28a. Screw thread-
edly connected to section 32 is an upper screen liner 35
positioned adjacent upper production zone 13. An up-
per. packer assembly generally designated 36 is screw
threadedly connected by means of coupling 37 to upper -
screen liner 35. Upper packer assembly 36 includes a
lower collar member 38, a deformable packer member
39, formed of resilient material similarly as packer mem-
ber 23, and an upper collar member 40. An upper por-
tion 43 of tubular member 16 to which collar 38 is rigidly

.affixed is provided with downwardly directed wedge

shaped indents 42. An upper sleeve 43 screw threadedly
conmnected to upper collar member 40 is provided with
perforations 44. Upper collar member .49 is provided
with a tapered inner recess 45a in which is positioned
an. expansible lock ring 45 having upwardly directed
wedge shaped indents engagedly comnecting with wedge
shaped indents 42. )

An inner tubular member 46 is also arranged in the
casing 10 and extends info outer tubing 16 from above
to below upper screen liner 35. The lower terminal open
end 47 of tubular member 46 has a chevren-type packer
48 secured adjacent thereto which is adapted to seal off
the annulus between the lower end of tubular member
46 and the inner sleeve 26 of packer member 19, Tub-
ing string 46 also has provided thereon a stop member
49 which may suitably be a collar or ring, which is
adapted to abut against stop ring 28 upon upward move- \
ment of tubular member 46.

The upper end of tubing string 46 is provided with a
setting tool generally designated 58. Tubular member
46 is initially secured to sleeve 41 by means of the
threaded connection 55. The setting tool member 50
is provided with outwardly biased expansible dogs 51

~and an upper collar member 52. Tubing string 53 is

threadedly connected to collar 52, Collar 52 is provided
with. an annular shoulder 54 which is adapted to engage
with. the upper end of sleeve 43. Tubing string 53 ex-
tends to the earth’s surface and is employed in manipulat-
ing the setting tool and associated assembly of elements
and in producing operations. ‘

In operation, as seen more clearly in Figs. 1 and 2,
the inner and outer tubings including the set shoe, pack-
ers, and setting tool are lowered -into the well bore by
means of tubing string 53 until the set shoe 17 is landed
on bottom 15. Weight through tubing string 53 exerts
force upon the attached inner sleeve portion 41 of tubing
string 16 through the threaded connection 55, liner 35,
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upper, outer and inner sleeves 32 and 33, respectively,
and upper collar 24 of lower packer 19. This force causes
frangible pin 29 to shear thereby moving upper collar
24 and connected inner sleeve 26 downwardly relative to
lower collar 25 and sleeve 22 connected thereto. Packer
meémber 23 is thereby collapsed sealing off the annulus
between the casing 10 and the cuter tubular member 16.
This packer seal may be tested by applying fluid pressure
on the casing and determining any pressure in the tubing
which would indicate leakage past the packer.

Additional weight applied to the upper sleeve 43 will
cause shear pin 34 to fracture thereby permitting sleeve
32 and connected slips 3% to move downwardly with
respect to sleeve 33 to thereby set slip members.31.

After setting the lower packer 19 and the slips 31, ]

inner tubular member 46 is rotated by means of tubing
33 to release the setting tool member 56 from its threaded
connection 55 with sleeve member 41. The tubing string
53, with the attached setting tool 58, is picked up suf-
ficiently far to permit dogs 51 to expand outwardly above
the upper end of sleeve 43 and then lowered to permit
the setting tool dogs 51 to rest on the upper end of sleeve
43. Upward movement of the setting tool 50 beyond that
necessary to release dogs 51 causes collar stop 49 on
tubular member 46 to abit against stop ring 28. This
prevents further upward movement of tubular member
46 in order to maintain packer 48 within sleeve 26 at
all times. Removal of tubular member 46 from tubing
16 may be made by applying sufficient upward force on
tubing string 53 to fracture frangible pin 28a.

With dogs 51 resting on the upper end of sleeve 43
weight or force is applied through tubing 53 to the
upper sleeve 43 which collapses the upper packer mem-
ber 39 when upper sleeve 43 slides downwardly relative
to ‘inner sleeve 41. The upwardly directed indents on
lock ring 45 and the downwardly directed indents 42 on
sleeve 41 engage as packer 39 expands outwardly and
sets. ' ‘This operation is more clearly seen in Figs. 3 and 4.

The arrows in Figs. 3 and 4 indicate the paths of fluid
flow from each production zonme. Production from the
lower zone 14 flows into tubular member 16 through
screen liner 18 and thence upwardly into tubular member
46 and connected tubing string 53 to the surface of the
earth., Production from the upper zone 13 flows into
the annulus 56 between upper and lower packers 36 and
19, respectively, through screen liner 35, and then into the
annulus 57 between the inner and outer tubular members
46 and 16, respectively, and thence upwardly and through
perforations 44 in sleeve 43 to the annulus §8 between
casing' 10 and tubing string 53 to the earth’s surface.

Having fully described the objects, structure and
method of operation of my invention, I claim:

1. Apparatus for producing hydrocarbons from upper
and lower dual production zones in a cased borehole com-
prising inner and outer concentric tubular members posi-
tioned in said borehole providing a first annulus between
said casing and said outer tubular mesmber and a second
annulus between said inner and outer tubular members,
said outer tubular member extending from above said
upper zone to below said lower zone and being provided
with upper and lower perforated liners adjacent each of
said production zones, said inner tubular member extend-
ing from above to below said upper liner, said outer
tubular member including a first movable sleeve having
first and second positions, a first expansible packer posi-
tioned on said outer tubular member between said upper
and lower zomes adapted to seal off said first annulus
and connected to said first movable sleeve whereby said
first packer is retracted when said first sleeve is in said
first, position and expanded when said first sleeve is in
said second position, anchoring means arranged on said
outer tubular member adapted to engage said casing,
a second expansible packer positioned on said outer tubu-
lar member above said upper zone adapted to seal off
said first annulus when expanded, a second movable sleeve
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connected to said second packer and having first and sec-
ond positions whereby said second packer is retracted
when said second sleeve is in said first position and
expanded when said sleeve is in said second position, a
third packer positioned on said inmer tubular member
adjacent the lower end thereof adapted to seal off said
second annulus, frangible means releasably securing said
first sleeve in said first position adapted to fracture when
downward force is applied to the upper end of said
outer tubular member while the lower end of said outer
tubular member is maintained stationary, releasable means
interconnecting said inner and outer tubular- members
and means attached to said inner tubular member adapted
to engage the upper end of said second sleeve when said
inner and outer tubular members are disconnected and
said inner tubular member is moved upwardly relative to
said outer tubular member whereby when said inner and
outer tubular members are connected a downward force
applied to the upper end of said inner tubular member
excrts force on the upper end of said outer tubular mem-
ber to fracture said frangible means and move said first
sleeve from said first to said second position and an ad-
ditional force applied to the upper end of said inner
tubular member exerts force on the upper end of said
outer tubular member to cause said anchoring means to
engage said casing and whereby when said inner and outer
tubular members are disconnected a downward force ap-
plied to the upper end of said inner tubular member
moves said second sleeve from said first to said second
position.

2. A device as recited in claim 1 wherein said means to
engage the upper end of said second sleeve is expansible
and contained within said second sleeve when said inner
and outer tubular members are interconnected.

3. A device as recited in claim 2 wherein said second
sleeve is provided with perforations.

4, A device as recited in claim 3 wherein said inner
tubular member and said outer tubular member are pro-
vided with abuiting stop means adapted to limit upward
movement of said inner tubular member.

5. Apparatus for producing hydrocarbons from upper
and lower dual production zones in a cased borehole com-
prising inner and outer concentric tubular members posi-
tioned in said borehole providing a first annulus between
said casing and said outer tubular member and a second
annulus between said inner and outer tubular members,
said outer tubular member extending from above said
upper zone to below said lower zone and being provided
with upper and lower perforated liners adjacent each of
s2id production zomes, said inner tubular member extend-
ing from above to below said upper liner, said outer tubu-
lar member including first and second movable sleeves,
each having first and second positions, a first expansible
packer positioned on said outer tubular member between
said upper and lower zones adapted to seal off said first
annulus when expanded and connected to said first mov-
able sleeve whereby said first packer is retracted when
said first sleeve is in said first position and expanded when
said first sleeve is in said second position, anchoring means
arranged on said outer tubular member and connected
to said second movable sleeve whereby said anchoring
means is disengaged from the casing when said second
sleeve is in said first position and is engaged with the
casing when said second sleeve is in said second position,
a second expansible packer positioned on said outer tubu-
lar member above said upper zone adapted to seal off said
first annulus when expanded, a third movable slesve con-
nected to said second packer and having first and second
positions whereby said second packer is retracted when
said third sleeve is in said first position and expanded
when said third sleeve is in said second position, a third
packer positioned on said inner tubular member adja-
cent the lower end thereof adapted to seal off said second
annulus, first frangible means releasably securing said
first sleeve in said first position adapted to fracture when
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downward force is applied to the upper end of said outer
tubular member while the lower end of said outer tubnlar
‘member is maintained stationary, second frangible means
securing said second sleeve in said first position adapted
to fracture when additional downward force is applied to
the upper end of said outer tubular member while the
lower end of said outer tubular member is maintained
stationary, means interconnecting said inner and outer
tubular members whereby a downward force applied to
the upper end of said inner tubular member exerts force
on the upper end of said outer tubular member to frac-
ture said first frangible means and move said first sleeve
from said first to said second position and to fracture said
second frangible means and move said second sleeve from
said first to said second position, releasable means inter-
connecting said inner and outer tubular members, means
attached to said inner tubular member adapted to engage
the upper end of said second sleeve when said inner and

outer tubular members are disconnected whereby a down- -

ward force applied to the upper end of said inner tubular
member moves said second sleeve from said first to said
second position.
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6. A device as recited in claim 5 wherein said means
to engage the upper end of said second sleeve is expansible
and contained within said-second sleeve when said inner
and outer tubular members are interconnected.

7. A device as recited in claim 6 whersin said second
sleeve is provided with perforations.

8. A device as recited in claim 7 wherein said inner
tubular member and said outer tubular member are pro-
vided with abutting stop means adapted to limit upward
movement of said inner tubular member.
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