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UNITED STATES PATENT OFFICE 
DOUBLE SEAL PACKER 

Charles H. Barnes, Glendale, Calif., assignor to 
Lane-Wells Company, Los Angeles, Calif., a cor 
poration of Delaware 
Application August 4, 1941, serial No. 405,275 

(6CI. 166—11) 5 Claims. 
My invention relates to double seal packers 

for oil wells, and among the objects of my in 
vention are: . 

First, to provide a packer whereby seals may 
be effected between a tubing string and sur 
rounding casing at two points so that fluid may 
be permitted to enter the tubing string through 
perforations in the Well casing between these 
two points; 

Second, to provide a dual production packer of 
this type whereby communication may be main 
tained through the casing around the tubing from 
a point below the packer to a point above with 
out interfering with the inflow of fluids to the 
tubing between the packing elements; and 

Third, to provide a packer which is particu 
larly adapted for gas-lifting fluids from a lower 
zone by introduction into the tubing string of 
gas. from an upper Zone while simultaneously. 
controlling the back pressure against the lower 
producing Zone. 
With the above and other objects in view, as 

may appear hereinafter, reference is directed 
to the accompanying drawing, in which: 

Figure 1 is an elevational view of my double 
seal packer shown in position in a Well casing, 
the casing and a portion of the packer being 
broken away and in Section; 

Figure 2 is an enlarged fragmentary, longi 
tudinal sectional view of the upper portion of 
the double seal packer through 2-2 of Figure 1; 

Figure 3 is a similar fragmentary, longitudinal 
sectional view of the lower portion of the double 
seal packer through 3-3 of Figure. 1; 

Figure 4 is a transverse Sectional view through 
4-4 of Figure 3; and . . . 

Figure 5 is a transverse sectional view through 
5-5 of Figure 2. 
My double seal packer includes an inner man 

drel connected at its lower end to a lower tub 
ing string 2. Its upper end is connected through 
a slip joint 3 to the upper tubing string 4. The 
slip joint comprises an inner body 5 having a 
key 6 which slides in a keyway 7 provided on the 
inner wall of an outer body member 8 which fits 
over the inner body and is screw-threaded to 
the upper tubing string 4. 
A packing ring 9 is interposed between the two 

body members and a packing nut () is screw 
threaded into the lower end of the outer body 
member for engagement with the packing ring. 
The inner body 5 and packing nut 0 are pro 
vided with coacting shoulders and f2, respec 
tively, which coact to limit outward or down 
ward movement of the inner body 8 when the 
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packer is suspended from the tubing. The slip 
joint is thus capable of limited longitudinal move 
ment, as well as transmitting torque from the 
upper tubing string through the outer body to 
the inner body and to the inner mandrel . . . 
The inner mandrel f has welded thereto an 

upper spacer 3 and a lower spacer .4 through 
which are provided by-pass slots f 5. A surround 
ing shell 6 is welded to the two spacers and ex 
tends therebetween to form with the inner Con 
centric mandrel an annular intermediate fiOW 
passage. Lateral gas intake ports in the form 
of short tubes or ducts are secured in the inner 
mandrel and extend laterally to the exterior of 
the shell Iti. These enable fluid to enter the 
tubing from the space surrounding the outside 
of the shell without entering the annular space 
between the mandrel and shell. 
A lower packer collar f8 is screw-threaded to 

the lower spacer f4. The lower packer collar 
supports a lower packer mandrel 9 in the form 
of a tube fitting over and spaced from the inner 
mandrel to form an annular passage there 
With which is a continuation of the beforemen 
tioned intermediate flow passage. The lower 
packer mandrel 9 receives a packing sleeve 20 
or any other suitable expansible packing element. 
Below the packing sleeve. 20 a wedge cone 2 
is slidably mounted on the lower packer mandrel. 
The wedge cone 2 coacts with wedging slips 22 
which are connected by reins 23 to a cage 24 con 
prising upper and lower collars 25 and 26 con 
nected by cage springs 27. The cage also in 
cludes a latch means 28 in the form of a hook 
carried by one of the collars and a pin project 
ing from the lower packer mandrel, so that the 
slips may be latched in a lower, or inoperative 
position with respect to the wedge cone while the 
packer is being run into a well. 
The upper spacer 3 has secured thereto an 

upwardly extending upper packer collar 29, the 
upper end of which receives a ring nut 30. Slid 
able within the upper packer collar and ring nut 
is an upper packer mandrel 3 having a flange 
32 which coacts with the ring nut to limit up 
ward movement of the upper packer mandrel. 
While not essential to its operation, the upper 
packer mandrel is preferably initially held in an 
upper or extended position by means of a shear 
pin 33 which extends through the upper packer 
collar 29 into the flange 32. The upper packer 
mandrel receives an upper packer sleeve 34 and 
screw-threads into a top collar 35 which forms 
an abutment for the upper end of the packing 
sleeve, the ring nut forming the lower abu, ment 

  



2 -, 2,387,008 
therefor. The top collar 35 is provided with a 
castellated upper end which forms by-pass ports 
36 communicating with annular space between 
the sleeve 31 and mandrel . The upper packer 
collar 29, upper packer mandrel 3A and top col 
lar 35 are spaced from the inner mandrel as 
shown to form thereWith an annular passage 
which communicates with and forms an upper 
extension of the beforementioned annular flow 

Operation of my double seal packer is as foll 

O 

lows: The packer is assembled as shown in Fig 
lure 1 and run into the Well bore, the cage being 
locked to hold the slips 22 from coaction with 
the cone 2 and the shear pin or pins 33 hold 
ing the upper packer mandrel in an extended 
position so that neither the upper nor lower. 
packing elements are under compression. When , 
the desired location is reached as, for example, 
when the packing elements are located, respec 
tively, above, and below, a gun perforated section 
of casing (designated A in Figure 1), the slips 
are released into engagement with the wedge cone 
by right-hand rotation of the tubing to lock the 
cone. 2 against downward movement relative to 
the casing; thereupon weight is applied from the 
tubing string 4 through the outer slip joint body 
8, top collar 35, sleeve 3, shear pin 33, upper 
packer collar 29, shell 6, lower packer. collar 

: 8, lower packing sleeve 20, and, thence, to the 
wedge cone f8 which causes the lower packing 
sleeve 20 to be compressed longitudinally and 
thereby to expand radially, into sealing engage 

- ment between the packer mandrel 9 and the sur rounding casing. Furtherweight shears the pin 
or pins 33, allowing the upper packer mandrel 

... 3 and top collar 35 to move downwardly relative 
to the upper packer collar 29 and thereby, in turn, 
to expand the upper packer sleeve into sealing 
engagement between the packermandrel 3 and 
the surrounding casing. The weight of the lower 
tubing string 2 and mandrel tends to maintain 
the lowermost packing element in a pack-off po 
sition, while the weight of the uppertubing string 
4, acting through the outer body 8 and upper 
packer collar 29, tends to maintain the upper 
packing sleeve in a pack-off position. 
When the two packers have thus been seated, 

fluid such as gas which may enter through the 
... perforations. A. into the annular space b3tween 

... the casing designated B, and the shell 6, will 
:: be confined by the packers and forced to pass 
into the intake ports and through the ducts 
to the interior of the mandrel which communi 

... cates with the tubing strings, 2 and 4. Gas en 
itering these ports may thus be utilized to gas 
lift liquid flowing upward from the lower tub 

: ing 2 to :the upper, tubing 4 : from a lower pro 
duction zone into which the lower tubing string 
extends. At the same time, pressure on the lower 
formation outside of the tubing 2 may be either 
increased or decreased and gas injected or with 
drawn by way of the by-pass communication 
through the packer device from the lower end 
of the dual seal packer through the lower man 
drel 9, lower spacer 4, shell 6, upper spacer 
3, upper packer collar 29, upper packer mandrel 

3f, top collar 35 and by-passports 36. . . 
While the shear pin 33 is preferably employed, 

it should be noted that the double seal packer 
is fully operative if this pin is omitted. Where 
the shear pin 33 is omitted, the force to compress 
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packing sleeves, of course, then tend to expand 
simultaneously and, under such condition, the 
upper packing sleeve must slide slightly on the 
casing in its expanded or partially expanded con 
dition in order to allow sufficient downward mo 
tion of the shell 6 to compress fully the lower 
packing sleeve. This slightly reduces the force 
available for expanding the lower packing sleeve, 
but the weight of the tubing string is usually 
more than adequate to insure complete setting 
of both packing sleeves under such condition. 

For convenience of manufacture, the major 
structural assemblies which function as unitary 
parts of the device, in most cases, comprise Sev 
eral parts. For example, the shell or shell struc 
ture may comprise, not only the shell 6 per se, 
but also the mandrel 9, the collar 8, spacers 
4 and f3, packer collar 29, and ring nut 30, all 
coupled coaxially together. The packing man 
drel 3, and top collar 35 also may be considered 
as comprising a part of the shell or shell struc 
ture from which it slidably extends. The upper 
packing structure may constitute a sub-assembly 
portion of the shell structure, including not only 
the upper packing sleeve 34,...but also those ele 
ments which directly affect its operation, namely, 
the ring nut 30, mandrel 3, and top collar. 35. 
Similarly, the lower packing structure may form 

30 
slips 22, and slip cage 24. 
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a sub-assembly portion of the shell structure, in 
cluding the packing sleeve 20, collar 8, cone 2, 
The mandrel; or mandrel structure may in 

clude the tubular portion and attached inner 
body 5. Also, the mandrel and sleeve or shell 
structure, as defined hereinbefore, may be. Con 
sidered and described as constituting a unitary 
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tubular assembly which taken as a whole, defines 
an inner, longitudinal flow passage, and an inter 
mediate longitudinal flow passage or by-pass, and, 
together with the well casing within which the 
device is intended to operate, an outer flow pas 
sage; the inner passage being within the bore of 
the mandrel, the intermediate passage or by 
pass being in the annular space between the 
mandrel and shell, and the outer passage being 
in the annular space between the shell and the 
surrounding casing. 
Various changes and alternate arrangements 

may be made within the scope of the appended 
claims, in which it is my intention to claim all 
novelty inherent in the invention as broadly as 
the prior art permits. 

claim: 
1. In a well device adapted to be suspended 

from a tubing string and set within a well, Cas 
ing: an inner tubular mandrel forming an inner 
longitudinal flow passage from end to end 
through said device; an external shell structure 
surrounding a portion of the tubular mandrel and 
rigidly attached in spaced relation thereto to 
form a separate, intermediate, longitudinal flow 
passage therethrough; a lateral duct extending 

35 
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the lower packing sleeve is transmitted through 

between and interconnecting the interior of said 
inner mandrel and the exterior of said shell Struc 
ture; a slip joint for coupling said mandrel to 
said tubing string with freedom for limited lon 
gitudinal sliding motion of said tubing relative to 
said mandrel; a pair of packing sleeves, posi 
tioned on said shell structure adjacent the oppo 
site extremities thereof and in longitudinally 
spaced relation on either side of Said lateral duct; 
gripping means associated with Said shell struc 
ture and adapted to effect gripping engagement 
with a surrounding casing; and means actuated 

the upper packing sleeve. The upper. and lower s by relative longitudinal sliding motion between 
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said tubing and said gripping means to axially 
compress said packing sleeves and thereby radi 
ally expand them into sealing engagement be-, 
tween said sleeve structure and a surrounding 
casing. 

2. In a well device adapted to be suspended 
from a tubing string and set Within a well caS 
ing: an inner tubular mandrel forming an inner 
longitudinal flow passage from end to end 
through said device; an external shell structure 
surrounding a portion of said tubular mandrel 
and rigidly attached in spaced relation thereto to 
form a separate, intermediate, longitudinal flow 
passage therethrough; a lateral duct extending 
between and interconnecting the interior of Said 
inner mandrel and the exterior of said shell struc 
ture; gripping means longitudinally slidable on 
said shell structure and adapted to effect gripping 
engagement with a surrounding casing; a pair of 
packing sleeves positioned on said shell structure 
adjacent opposite extremities thereof and lon 
gitudinally spaced on either side of said lateral 
duct, said packing sleeves being adapted, under 
axial compression, to radially expand into Sealing 
engagement between said shell structure and a 
surrounding casing; and means including a slip 
joint coupling for said tubing String and Said till 
bular mandrel for axially compressing both of 
said packing sleeves upon movement of Said tub 
ing string in a direction toward said gripping 
meanS. 

3. In a well device adapted to be suspended 
from a tubing string and Set within a well: an 
inner tubular mandrel forming an inner longitu 
dinal flow passage from end to end through Said 
device; an external shell structure surrounding 
a portion of said tubular mandrel and rigidly at 
tached in spaced relation thereto to form a sep 
arate, intermediate, longitudinal flow passage 
therethrough; a lateral duct extending between 
and interconnecting the interior of said inner 
mandrel and the exterior of said shell structure; 
a wedge cone longitudinally slidable on said shell 
structure; slips adapted to be forced into grip 
ping engagement between said wedge cone and a 
surrounding casing; means normally retaining 
retaining said slips in retracted position relative 
to said Wedge cone and operative to release said 
slips into wedging engagement between said 
wedge cone and a surrounding casing; a pair of 
packing sleeves positioned on Said shell structure 
adjacent opposite extremities thereof and longi 
tudinally spaced on either side of said lateral 
duct, said packing sleeves being adapted, under 
axial compression, to radially expand into seal 
ing engagement between Said shell structure and 
a Surrounding casing; and means including a slip 
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joint coupling for said tubing string and said tu 
bular mandrel for axially compressing both of 
said packing sleeves upon movement of Said tub 
ing string in a direction toward said Wedge Cone. 

4. In a well device adapted to be suspended 
from a tubing string and set Within a Well caS 
ing: a tubing string; an inner tubular mandrel 
forming an inner longitudinal flow passage from 
end to end through said device; an external shell 
structure Surrounding a portion of Said tubular 
mandrel and rigidly attached in Spaced relation 
thereto to form a separate, intermediate, longitur 
dinal flow passage therethrough between said 
mandrel and said shell structure and, when set 
in a surrounding Casing, an Outer flow passage 
between said shell structure and said casing; a 
lateral duct extending between and interconnect 
ing the inner flow passage in the interior of Said 
inner mandrel and the Outer flow passage. On the 
exterior of said shell structure; a slip joint for 
coupling said mandrel to said tubing string with 
freedom for limited longitudinal sliding motion 
of said tubing relative to said mandrel, said slip 
joint including a tubular member adapted to be 
secured to said tubing string; a collar Surround 
ing said tubular mandrel and adapted to be en 
gaged by said tubular member upon downward 
movement thereof; a wedge cone longitudinally 
slidable on said shell structure adjacent the end 
thereof opposite to said slip joint; slips adapted 
to be forced into gripping engagement between 
said wedge cone and a surrounding casing; latch 
means normally retaining said slip in retracted 
position relative to said wedge cone and operative 
to release said slip into Wedging engagement be 
tween said wedge cone and a surrounding cas 
ing; a pair of packing sleeves positioned on said 
Shell Structure and longitudinally Spacedon op 
posite sides of said lateral duct, said packing 
sleeves being adapted, under axial compression, 
to radially expand into Sealing engagement be 
tween Said Shell structure and a Surrounding cas 
ing, one of Said packing sleeves being disposed 
longitudinally between said wedge cone and a 
portion of said shell structure, and the other of 
said packing sleeves being disposed longitudinal 
ly between said collar and a portion of said shell 
structure, all in such manner that both said 
packing sleeves are axially compressed when said 
tubing string moves in the direction toward said. 
Wedge cone. 

5. In a well device apparatus according to claim 
3 and means for coupling a second length of tub 
ing to the end of said mandrel opposite to the 
Said slip joint, 

CHARLES H. BARNES. 

  


