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This invention relates to well packers, and par 
ticularly to a well packer which is especially 
adapted for use in the dual completion of oil and 
gas Wells. 
Dual completion of oil and gas wells contein 

plates the completion and equipping of a Well to 
permit the production of oil or gas, or both, simul 
taneously from two different producing earth 
formations or zones traversed by the same Well 
bore, the producing zones being separated from 
each other ordinarily by a non-producing section 
of earth strata. In accordance with conventional 
practice, dual compietion is normally effected 
by installing a suitable Sealing means, Such as 
a packer, in the well casing between the two 
producing zones to isolate one from the other. 
Communication is then established between both. 
producing zones and the well and the fluids from 
the two zones are then caused to flow in Separate 
streams through concentric pipes extending into 
the Well, one stream flowing through the inner 
pipe or tuioing, and the other through the annular 
space between the tubing and the outer pipe or 
Ca,Sing. 

Satisfactory dual completion of Wells has here 
tofore been difficult to accomplish due to the 
unavailability of a suitable mechanical Seal, 
which is effective under high pressure differen 
tials in either direction, for effectively isolating 
the production from one zone from that of the 
other'. So long as the pressure differentials be 
tween the producing zones are relatively low, i.e., 
beiow about 1000 pounds per square inch, and 
the upper Zgne is the high pressure zone, almost 
any of the conventional production packers will 
Sneet the requirements with a reasonable degree 
of effectiveness. However, when the differential 
pressures exceed 1000 to 1500 pounds per square 
inch and the lower zone is the higher pressure 
Zone, isolation of the two zones from each other 
becomes practically impossible when employing 
Inost of the conventional types of production 
p3.ckers. The production type packers which are 
available which will successfully withstand these 
higher pressure differentials are of a type which, 
Whell. Once installed in the well bore, are not 
retrievable, and hust be drilled up or otherwise 
co::pletely destroyed in case their removal is re 
quired, a hot infrequent occurrence. 

Accordingly, this invention has for its principal 
objects the provision of an improved production 
packer which is particularly adapted for dual 
cCainpletion of Wells; which forms an eficient seal 
under high differential pressures in either direc 
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tion; which is readily retrievable from the well; 
which is of relatively simple construction; and 
which is operable with relatively little compres 
Sion load from the tubing string. 
An important, object is the provision of a well 

packe!' exploying a hydraulic pressure principle 
for actuating pipe gripping elements in setting 
and releasing the packer, the actuating pressure 
being Supplied by a resilient material such as syn 
tinetic or natural rubber which, under the rela 
tively high pressures effective during operation 
of the pa?cker, exhibits many of the character 
istics of a hydraulic fluid. 
Another object is the provision of an auxiliary 

i2"ring nechanism of relatively simple form for 
aiding in the release of the packer under certain 
COInçºitions. 
Other and more specific objects and advantages 

Of this invention Will become apparent from the 
following detailed description When read in con 
junction with the accompanying drawings which 
illustrate one useful embodiment in accordance 
With this invention. 

In the drawings: 
FigS. 1 and 1A together illustrate a packer 

Structure in accordance with this invention and 
Showing the packer in the un-set position, as 
Wher being lowered into a well casing, some of 
the parts being broken away for purposes of bet 
ter illustration; 

Figs. 2 and 2A is a view similar to Figs. 1 and 
1A showing the packer in the set position; 

Fig. 3 is a fragmentary view showing parts of 
the jarring mechanism at an initial operating 
Stage; 

Fig. 4 is a view similar to Fig. 3 showing the 
parts of the jarring mechanism at the point of 
jarring inpact; 

Fig. 5 is a fragmentary elevational view illus 
trating a form of connection between the pipe 
gripping elements and the packer body; and 

Sig. 6 is a longitudinal Sectional view taken 
along line S-S of Fig. 5. 

Referring first to Figs. 1 and A, the packer 
Sti'ualiture is shown inserted inside a conventional 
wel casing 6 in process of being lowered there 
through to the point at which it is to be set. The 
Facker Structure conprises a body, indicated gen 
erally by the numeral , of generally tubular 
fortin, having an axial bore 2, and a tubular 
Operating member 3, of Smaller diameter than 
bore 2 and concentrically disposed therein for 
longitudinal and rotational movement relative to 
body f. Operating member 3 is threadedly 
Coinnected at its upper' end to a tubular element 
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8, commonly termed a 'sealing stem,' which is 
of Somewhat larger externa diameter than mem 
ber 3 and somewhat smailer in diameter than 
bore 3 to thereby perinit free axial movement 
Of Süelm & therethrough. The upper end of Seal 
ing Stein 6 is connected to the end of a string 
of operating pipe or tubing 5 which, it will be 
understood, is adapted to extend to the surface 
and is employed to operate the packer. Operat 
ing member 3 and sealing stem 4, by means of 
the described inter-connections, become integral 
parts of the tubing string 3, their bores being 
in registration and providing a continuous 
paSSageWay therethrough. An annular sealing 
shoulder 6 is provided at an intermediate point 
along the exterior of sealing stem 4, and has its 
lower edge inwardly bevelled to provide a seal 
ing Surface i. The lower end of stem A is 
bevelled at i Sainwardly toward the exterior sur 
face of member 3 to aid in guiding stem 6 
during its insertion-into the packer body, for pur 
pOSes to be hereinafter described. One or more 
radial ports A8 are provided in the wall of operat 
ing inenber 3 sonaewhat below the bevelled end 
of the Sealing stem. The lower end of operating 
member 3 is threadedly inserted into the upper 
end of a connecting sub 9, the lower end of 
Which is adapted to be connected to any one of 
the Several conventional tools, indicated at 2, 
Which it may be desired to connect to the lower 
end of the packer structure in accordance with 
COIn Oil practices in this, art. In Soine cases, it 
Will be understood, no other tool may be con 
nected to the lower end of sub 9. The upper 
edge of Sub 8 forms an annular abutment 2 
about the lower end of operating member 3 for 
purposes to be described hereinafter. 

Packer body is a structure composed of a 
pair of axially spaced metallic collar members 
22, and 23 having internal shoulders 24 and 25, 
respectively, facing each other and forming be 
tWeen then a cylindrical recess 26 of somewhat 
larger diarheter than bore 2. Packer body 
also includes a plurality of elongated slip seg 
ments 27 which are circumferentially disposed 
between the Spaced ends of collar members 22 
and 23 and are connected thereto for radial 
movement relative to the collar members. Slip 
Segments. 2 Ylay be arcuate in transverse section 
and may conveniently be formed by longitudinal 
Cutting of a tubular sleeve of suitable internal 
and external diameters into the desired number 
of Segments, so that when circumferentially dis 
posed in edge-to-edge relation between collar 
(nenberS 22 and 23, the segments will form a 
Substantially continuous ring of slips about the 
packer body concentric with the inner surface of 
Casing ie. The exterior surfaces of slip segments 
2 are provided WithoutWardly extending teeth 
28 or wickers adapted to be embedded into, or to 
otherwise grip firmly, the inner surface of casing 

when the slip segments are forced radially 
thereagainst in operation of the packer structure 
as Will be subsequently described. 
The connections between collar members 22 

and 23 and slip segments 2 which are adapted 
to permit radial movement of the slip segments 
relative to the collar members (see Figs. 5 and 6) 
are provided by forming a series of dove-tail slots 
34 in the ends of the collar members and form 
ing on the ends of the slip segments correspond 
ing tongues 35 slidable radially in grooves 34. 
Registering circular groove segments 35-36 are 
provided in the adjacent faces of the tongues 
and grooves through which studs 37 may be radi 

4, 23 faces downwardly. 

4. 
ally inserted and Screwed into the bodies of collar 
membel's 23 and 23. The heads 38a of the studs 
thus act as retailers to hold the slip segments 
in place while permitting the requisite degree of 

? ?adial Inovemneint of the slip segments relative 
to the collar inenbers. A Series of longitudinal 
channels 37 a may be cut in the faces of the slip 
Seginner tS for relief of some of the stresses in the 
metal when the slip segments are in radial coin 

iG preSSion and to permit. escape of any fluid which 
may be trapped between the slip faces and the 
CaSiH g. 
A tubular sleeve 29, constructed of resilient, 

compressible, composition material, such as natu 
5 ral or synthetic rubber, is disposed in recess 26, 

With its outer Surface in contact with the rear 
faces of Slip segments 2i. The inner surface of 
Sleeve 9 has tapered surfaces 33 extending from 
each send toward the medial portion 3 thereof 

2 () which protrudes somewhat into bore 2 toward 
the sexterior surface of operating member 3 but 
leaving a clearance space therebetween. The 
opposite ends of sleeye. 29 are provided with metal 
end ringS 32 which are adapted to slide over the 

25 inner walls of collar members 22 and 23 relative 
to shoulders. 26 and 25 in response to the axial 
expansion and contraction of sleeve 29. Packing 
rings.33 are circumferentially seated in the Outer 
faces of end rings 32 to form fluid-tight Seals 

30 between the rings and the adjacent walls of collar 
nanbei's 22 and 23. 
Each of the collar members 22 and 23 has its 

exterior Surface cut away adjacent, its outer end 
to form an annular shoulder 38 on which is 

83 seated an annular cup-shaped sealing element 
39, constructed of rubber or other similar re 
silient composition material, the mouth of the 
Sealing element in the case of collar member 22 
facing upwardly, while that on collar member 

The Several sealing ele 
ments 39 are Substantially identical in construc 
tion and the following detailed description of one 
Will be equally applicable to the others. Each 
Sealing element includes a relatively thick an 

45 nular base portion A8 adapted to be seated on 
shoulder 38 and dimensioned so that, when in 
normal or uncompressed condition, its exterior 
will be substantially flush with the exterior of 
the collar member on which it is mounted. A 

50 relatively short inner lip 4 and a relatively longer 
Outer lip 2 extend from base portion 35 generally 
toward the outer end of the collar member on 
which it is mounted. Outer lip 42 flares out 
Wardly from the axis of the sealing element to 

55 ward casing 0 and is provided at its outer end 
With a reinforcing bead 43. Inner lip 4 j? jis 
adapted to fit snugly against the adjacent, wall 
of the collar member. A circular coil spring gig 
is molded into the material composing base por 

60 tion 80 adjacent the outer corner thereof which 
rests on shoulder 38. Spring 44 is adapted to 
Seive as a reinforcement for the base of the Sea 
ing element whereby when pressure is applied 
to the interior of the sealing element which tends 

65 to extrude the resilient material of which the 
Sealing element is composed into the annular 
Space between the exterior of the collar member 
and the casing, the coil Spring, which is made 
of Somewhat larger diameter than this annular 

70 Space, Will form a block across this Space ain?i 
prevent í iow or extrusion of the sealing element 
material through this space. (See Figs. 2 and 
and 2A.) The sealing element 38 which is 
mounted on collar member 22 is held in place 

75 by means of a Suitable retaining ring 45 which 
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is screwed down over the outer end of the collar 
member into clamping relation to inner lip 4. 
The Sealing element on collar member 23 is simi 
larly held in place by means of a retaining ring 
46 forming an extension of a second collar mem 
ber 23d, which is otherwise substantially identical 
in construction. With collar member 23 and is 
similarly fitted with a downwardly facing sealing 
element 39. The latter is held in place by a 
retaining ring 47 Similar in general shape to 
rings 45 and 6 but which, in this case, forms 
an integral extension for a tubular cage 48 which 
is thereby also rigidly connected to the packer 
body and forms a unitary part thereof. It will 
be evident that cage 48 and its connected ring 
At may be connected to collar member 23 in the 
event collar member 23d, is eliminated, as may 
be desired in Some cases. Alternatively, it will 
also be evident that additional collar inembers, 
such as collar members 22, 23 and 23d, together 
With their sealing elements, may be inserted into 
the packer body at either end thereof for pro 
viding additional sealing elements between the 
packer body and the Well casing, where such 
additional Sealing elements may be required. 
Cage 8 comprises a generally annular body, 

having a bore which is substantially flush with 
bore 2 and is in general a continuation thereof. 
A plurality of friction elements 69 are seated 
in angularly spaced radial recesses 50 arranged 
in the Outer periphery of cage A8 and are nor 
inally urged in the outward direction by means 
of resilient elements, such as coil springs 5, 
Seated in the respective recesses 5 between the 
bottoms thereof and the inner ends of the fric 
tion elements. The latter are retained in their 
respective recesses by means of suitable set screws 
52, each of which extends through a wall of the 
recess into a longitudinal groove 53 in the re 
lated friction element having a terminal abut 
ment 54 at the inner end of the groove. With 
this arrangement the fiction elements may be 
extended out Wardly under the pressure of the 
coil Springs into frictional engagement with the 
inner wall of casing but are held against 
complete expulsion from the recesses by the co 
action between Set Screws 52 and abutments 4. 
Cage 48, with the friction elements 48, provide 
means for holding packer body stationary in 
casing while operating member 3 may engage 
in relative longitudinal and rotational movements 
as may be required for operation of the packer. 
It Will be uniderstood that various other more 
conventional forms of fiction elements com 
monly used in packer structures may be em- : 
ployed in lieu of the specific form described. 
Cage 38 has rigidly nounted therein a pair 

of diametrically opposed cylindrical pins 55 which 
are of relatively heavy construction and extend 
inwardly from the inner periphery of cage 48 
toward the surface of operating member 3, Sufi 
cient Space being provided between the inner 
ends of the pins and the exterior of the operating 
member to permit free longitudinal and rota 
tional novement of the latter between the pins. 
Fins 55 are adapted to cooperate with a pair of 
elongated lug plates i riigidly mounted on op 
posite sides of operating member 3, Lug plates 
6 are dimensioned to provide a pair of longi 

tudinal guide slots 57 between their adjacent side 
edges through which pins 55 are adapted to slide 
When placed in registration therewith. The 
lower right hand corner of each of the lug plates 
is cut away to provide a recess 58 having a gen 
erally longitudinal wall 6) extending to the lower 
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end of the lug plate and a generally horizontal. 
wall 59 extending inwardly from an intermediate 
point along the right hand edge of the plate 
to its intersection with longitudinal wall 60. 
Lug plates 56 are disposed on the exterior of . 
operating member 3 so that the lower ends of 
the lug plates extend to abutment 2 which forms 
a, botton wall for the recesses. Recesses 58 are 
adapted to cooperate with pins 55 to lock packer 
body if to operating member 3 to prevent down 
ward movement of the latter relative to the 
packer body when the pins are engaged in re 
cesses 58 and to release operating member 3 for 
Such movement when the operating member is 
rotated Sufficientiy in the clockwise direction to 
bring guide slots 57 in registration with the pins. 
On the side edge opposite recess 58, each of 

the lug plates 56 is provided adjacent its lower 
end with an upwardly and inwardly curved Sur 
face S and adjacent its upper end with an up 
wardly and inwardly sloping shoulder 62 ter 
minating against a vertical wall 63 extending to 
the upper end of the lug plate. The latter slopes 
downwardly and rearwardly at 64 from the upper 
end of Wall 63 to intersection with opposite edge 
of the lug plate. 
The above-described packer structure operates 

in the following manner: The structure assem 
bled as illustrated in Figs. 1 and 1A, with pins 55 
engaged in recesses 58 to lock the packer body 
to operating member 3, and connected to the 
operating string of tubing 5, will be lowered 
into well casing () to the position at which it is 
to be set. At this initial stage of operations, 
Sealing stem A Will be in the elevated position 
relative to the packer body, and the annular 
space open to permit upward displacement there 
through of any fluid present in the well, thereby 
allowing the packer structure to be lowered 
through the fluid without hindrance thereby. 
Friction elements 49 will be in frictional engage 
ment with the casing wall, tending thereby to 
resist lowering of the packer body through the 
casing. However, the weight of the operating 
string will bear on pins 55 and will overcome this 
frictional resistance developed by elementS 49 
and Will force the entire structure to move down 
wardly. At the same time lips 32 of the sealing 
elements 39 will be in wiping engagement with 
the casing Wall but will not be expanded tightly 
thereagainst by resistance of fluid in the well, 
by virtue of the passage for the fluid provided 
through bore 2. The frictional engagement of 
the friction elements with the casing will also 
tend to hold pins 55 in place in recesses 58 dur 
ing the downward movement of the packer struc 
ture. 
When the packer structure has attained the 

Setting position in the casing, the tubing string 
will be rotated from the top of the well in the 
right-hand or clockwise direction until guide 
slotS 5 are brought in registration with pins 55, 
thereby releasing the latter from their engage 
ment with operating member 3. The frictional 
engagement of cage 38 with the casing will hold 
packer body stationary while the desired ro 
tation of the operating member is thus effected. 
The operating string will thus be released for 
downward movement relative to the packer body 
and will thereupon be lowered, the frictional en 
gagement of cage 48 with the casing also hold 
ing the packer body stationary while this rela 
tive downward movement of the operating string 
is effected. As the operating string is lowered 
relative to the packer body, sealing stem 4 will 
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moves downwardly through bore 2 and its lower 
end will enter and move through the bore of 
sleeve 29. Due to the constriction formed in the 
sleeve bore by the inwardly protruding portion 
3, which thus reduces the bore to a Smallier di 
ameter than that of sealing stem i, the latter, 
as it moves through the sleeve, will cause the 
sleeve, by virtue of its plastic composition, to ex 
pand radially outwardly, thereby corresponding 
ly pushing slip segments 2 toward casing it. 
The downward movement of the operating String 
will be continued until shoulder 6 cones in Con 
tact with upper endring 32, the tapelred Surface 
IT engaging a correspondingly tapered Surface 
on ring 32 to thereby tightly seal bore 2 against 
further movement of fluid therethrough. As the 
weight of the operating string is thus brought 
to bear on the upper end of sleeve 28, the latter 
will be placed in longitudinal compression, since 
lower end ring 32 will be engaged on shoulder 25 
thereby preventing downward movement of the 
sleeve. The compression of the Sleeve in this 
manner Will cause additional deformation of the 
plastic material comprising sleeve 29. As the 
sleeve is confined on the inside by its engagement 
With the exterior of the sealing stern and is con 
fined at its lower end by the engagement of lower 
endring 32 with shoulder 25 and at its upper end 
by the sealing engagement of shoulder 5 with 
the upper end ring 32, and since upper end ring 
32 is free to move downwardly relative to collar 
member 22, the plastic body of sleeve 29 will 
necessarily be caused to move or be extruded in 
the outward radial direction, thereby increasing 
the outward pressure on slip segments 2 Sufi 
ciently to drive the teeth 28 strongly into the 
metal of well casing C. Since the pressure in 
the body of sealing sleeve 29 is necessarily ex 
erted in all directions, the sealing pressure of 
the inner wall of sleeve 29 on the exterior of 
sealing stem 4 will be correspondingly in 
creased, thereby increasing the tightness of the 
Seal between the Sleeve and the Sealing Stem. 
Packing rings 33 Serve to prevent escape of any 
fluid between end rings 32 and the adjacent Walls 
of collar members 22 and 23. AS Will be evident, 
from Figs. 2 and 2A, the application of the weight 
of the operating string on upper end ring 32 will 
drive the latter downwardly from its initial con 
tact, with upper shoulder 24, in effecting the Con- ; 
pression of sleeve. 29. It will be seen that end 
rings 32 constitute a pair of pistons movable 
toward each other and relative to the packer 
body, and confining between them what is, in ef 
fect, a viscous but elastic fluid which, under axial 
compression between the pistons, will expand 
and apply radially directed fluid pressure against 
the slip segments to drive the latter into grip 
ping engagement with the casing. 
The above described operations constitute the 

primary operation for effecting the setting of 
the packer in the well casing. However, when 
communication between the portions of the well 
bore above and below the packer are cut off by 
the seating of sealing shoulder 6 on upper end 
ring 32, the weight of the column of fluid above 
the packer will now be exerted on upper end ring 
32 to additionally increase the compression of 
sleeve 29 and thereby additionally increase the 
gripping force of the slip Segnents on the casing. 
At the same time the pressure of the upper co 
unn of well fluid will be exerted against the 
interior of the Sealing element 39 which is mount 
ed on collar member 22. This Will expand out 
lipº 2. tightly against the casing and prevent es 
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cape of the fiuid downwardly past the packer 
body. Obviously, the greater the hydrostatic 
head above the packer, the tighter Will be the 
seal formed by the upper sealing element 39 and 
the greater will be the radial gripping force 
exerted by the slip segmentS. 
therefore, that only a minimum pressure load 
on the sealing stem will be required to effectively 
set the packer and hold it in place against ainy 
downward pressure which may be exerted theire 
against, since this pressure load will be effectively 
supplemented by the hydrostatic load applied by 
reason of the described construction. The rein 
forcement of base portion 46 of the Sealing elle 
ment 39 by means of coil spring 44 Serves a par 
ticularly advantageous purpose in connection 
with the sealing action of the sealing element. 
Under the high fluid pressures which may often 
be exerted against the interior of the Sealing 
element, the latter may be compressed and dis 
torted by virtue of its plastic composition, to a 
form which may be substantially as illustrated 
in Fig. 2, for example. The plastic material will 
tend to fioW toward the base portion. Which, due 
to the retaining action of shoulder S8, will be 
caused to bulge outwardly toward the annuliar 
space between coilar member 23 and casing it. 
Coil spring 4A, being embedded in the plastic rina 
terial Will expand therewith and move outwardly 
until it spans this annular Space, Since, as previ 
ously noted, the diameter of its coils will be made 
greater than the width of the annular space. The 
coil spring thus fortins a dam acroSS the annular 
Space which will effectively prevent extrusion of 
the Sealing element naterial downwardly through 
this annular space which night otherwise result 
in rupture or destruction of the seal by the vely 
high pressures which may be encountered. 
When the packer has been set as described 

and with the passageways through the packer 
body Sealed against paSSage of fiuid herethrough 
(see Figs. 2 and 2A), it will be evident that any 
tendency of the packer structure to slip down 
Wardly through forces applied from above will 
also be, resisted by the resistance exerted by any 
fluid column below the packer which will in 
trude into the interiors of the-downwardly facing 
Sealing elements 33 expanding then more tight 
ly against the casing wail. At the Sanse time, 
any pressure from below will be exerted against 
loW er endi iring 32 and will tenditor compress sieewe 
29 in the upward direction. This force will, of 
course, be resisted by the Weight and pressure 
forces being exerted against the upper end of 
the sleeve. With the net, result, than the atte: Will 
tend to additionally expand radially and thereby 
increase the gripping force applied to the slip 
SegmentS. Acocrdingly, irrespective of the direc 
tion of the pressure differential applied to sleeve 
29, the result will be a tightening of the grip of 
the slip Segments and increasing tightness of the 
Seals formed between the packer body and the 
Casing by the Sealing elements 39. Once the pack 
er has been set, therefore, increaSes in pressure, 
whether from above or below will serve only to 
tighten the lodgement and Sealing efficiency of 
the packer structure. 
With the packer set in the manner described, 

it Will be seen that fluid from formations below 
the packer structure may enter the tubing string 
either through suitable openings in tools 25 or 
through ports 8, which will now be below the 
seal formed by sleeve 29, or through both, and 
may flow to the Surface through the bore of tub 
ing String 5. At the same time fluid from forma 

It will be evident, 
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tions above the packer may flow upwardly to the 
Surface through the annular space between the 
tubing string and casing 9. 
When it is desired to release the packer for 

removal from the well, the operating string will 
be drawn upwardly, guide slots 57 being first 
placed in registration. With pins 55 in the manner 
previously described for releasing the packer and 
as illustrated in Fig. 2A. As the operating stem 
carrying lug plates 56 moves upwardly, the pins 
will pass downwardly through guide slotS 57 and 
ride over curved Surfaces 6 producing a Canil 
ning action thereon which forces the operating 
stem to rotate in the anti-clockwise direction, aS 
indicated by the arrow in Fig. 4, the lug plates 
rotating correspondingly from the initial position 
shown in broken lines to a position as indicated 
by the solid lines in Fig. 4. As thus illustrated, 
the resulting rotation of the operating stem &nd 
the attached lug plates will be Sufficient to bring 
horizontal walls 59 over the pins and thereby 
automatically position the pins for engagenient 
in recesses 53 and thus in position to again lock 
the packer body to the operating member. AS 
the Operating string is drawn upwardly relative 
to the packer body, abutment 2 comes up against 
pins 55 thereby lifting the packer body upon con 
tinued upward movement of the operating string. 
At the same time, as the operating string is moved 
upwardly, sealing stem 4 will be withdrawn from 
the bore of sleeve 29, allowing the sleeve to con 
tract to its normal position to relieve the radial 
pressure on the slip segments. Shoulder 6 will 
contemporaneously be lifted off of upper end ring 
32 opening bore 2 for the movement of fluid 
therethrough. Continued upward pull on the 
operating string will be exerted through pins 55 
upon the packer body and the entire structure 
may now be drawn upwardly through the Casing. 
Since the pressure has been removed from the 
slip segments, the latter, unless deeply embedded 
or “frozen' to the casing, will pull loose from 
their grip on the casing to permit the upward 
movement, or if desired, downward movement 
of the packer structure. In cases where a Sub 
stantial pressure differential existS acroSS the 
packer, hydraulic fuid, Such as drilling mud, may 
be pumped through the interior of the operating 
string into the portion of the well below the pack 
er, or into the annular space above the packer, 
depending upon the direction of the pressure dif 
ferential, in order to equalize the pressures above 
and below the packer, in order to thereby aid in 

This equalization of pres 
sures may be accomplished either immediately 
before or contemporaneously With the perform 
ance of the packer-relea,Sing operations. 

In cases where the packer Will not release eas 
ily by the above described operations, which con 
dition may occur particularly when the packer 
has been in place for a considerable period of 
time, as a result of the accumulation of detritus 
about the exterior of the packer or because the 
slip segments have become deeply embedded in 
the casing Wall or 'frozen' thereto by corrosive 
action, jarring action may be resorted to for effec 
tively releasing the packer. For this purpose, the 
construction and cooperative arrangement of lugs 
56, pins 65 and abutment 2 á provide a unique 
arrangement for producing heavy axially directed 
jarring blows which Will assure release of the 
packer. 
When release cannot be effected in the normal 

manner, the operating string will be rotated in 
the clockwise direction to again place slotS 57 
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in registration with pins 55. Thereupon the 
String is lowered until sloping shoulders 62 are 
below pins 55. The string is then rotated addi 
tionally to the right or clockwise direction to 
position shoulders 62 beneath the pins (see Fig. 
3) whereupon the string is drawn upwardly to 
bring these shoulders into engagement against 
the undersides of the pins. Additionai upward 
pull is applied to operating string until sufficient 
force is applied to force shoulders iš 2 to slip past 
the pias. The slope of the shoulders acting on 
the pin Surfaces under the applied tension pro 
duces a camining action Which forces reverse 
rotation of the operating string Sufficient to cause 
the shoulders to thus slip from under the pins 
While strong tensile forces are stored up in the 
operating string in overcoming the friction be 
tween the pins and the shoulders. Upon release 
of the pins from shoulders 62, the energy stored 
in the operating String will be Suddenly released, 
causing the operating stem to move upwardly at 
high Speed relative to pins 55, causing abutment 
2 to strike the pins with great force thereby 
imparting a strong upwardly directed jarring 
blow to the packer body which Will cause its re 
lease from the casing. As the lugs move up 
Wardly relative to the pins, the latter Will ride 
Over curved surfaces 62, Spinning the operating 
member to the right and the pins will therefore, 
be placed in latching position in recesses 58 sub 
Stantially simultaneously With the impact of 
abutment; 2. Longitudinal shoulder 50, which 
extends to abutment 2 f, forms a stop to limit the 
reverse rotation of the operating stem produced 
by the movement of the pins Over curved Sur 
faces 6 and will confine the pins within recesses 
58. Fig. 4 illustrates the relative positions of 
pins 55, lug piates 55 and abutment 2 at Succes 
sive stages of the jarring operation after release 
of the pins from shoulder's 82. These positions 
are the Sane as those occupied by the parts in 
effecting the previously described operations for 
locking the packer body to the operating stem. 
Repeated jarring blows may be struck, if neces 
Sary, by repeating the above described operations 
for producing the jarring action. As noted, upon 
the completion of each jarring blow, pins 55 Will 
be automatically positioned for engagement, in 
recesses 58 and it is only necessary to apply up 
Ward pull on the operating string in order to 
Withdraw the packer structure from the well Once 
it has been released from engagement with the 
CaSing. 

It Will be understood by those skilled in the 
well tool art that, in So far as the locking and 
release functions performed by pins 55, recesses 
58 and guide slots 5 are concerned, these ele 
ments correspond to the ordinary J-slot-and-pin 
or bayonet-type connections commonly used in 
more conventional well packers or other Well 
known well tools and may be replaced thereby 
if the automatic locking and jarring features 
described above are not desired. It will also be 
evident that more conventional jarring structures 
may be embodied in the packer Structure herein 
described without Substantial modification of the 
basic structural features thereof. 
From the foregoing, it will be evident that a 

packer structure has been provided which is high 
ly effective for making a tight Seal in dual com 
pletion of Wells, irrespective of the direction or 
magnitude of the pressure differentials which may 
exist therein and which is readily retrievable for 
e-Se. 
It Will be understood that various alterations 
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and modifications may be made in the details 
of the illustrative embodiment. Within the scope 
of the appended claims but without departing 
from the Spirit of this invention. 
What I claim and desire to Secure by Letters 

Patent, is: 
1. A well packer, comprising, a pair of axially 

spaced collar members, wall-gripping elements 
extending between said collar nienbers and Con 
nected to said collar members for radial nove 
ment relative thereto, a compressible resilient 
sleeve element disposed interiorly of said wall 
gripping elements and concentric therewit, the 
opposite ends of said sleeve element extending 
into axially slidable concentric relation with re 
spect to the interior Surfaces of Said collar imeim 
bers, rigid metal end rings mounted on the ends 
of said sleeve element, an internal shoulder ele 
ment in the lower collar member axially engage 
able by the lowei' end ring, tubular means now 
able longitudinally through the bore of Said 
sleeve element to confine said sleeve element 
against inward radial expansion, shoulder means 
carried by Said tubular near S axially engageable 
with the upper end ring on said sleeve element 
for applying axial compression to Said Sleeve ele 
nnent, and ports in Said tubular neans below said 
shoulder means. 

2. A Well packer, comprising, a pair of axially 
Spaced collar members, Wall-gripping elements 
extending between Said collar rembers and con 
nected to Said collar inenbel's for radiai nove 
ment relative thereto, a compressible resilient 
Sleeve element disposed interiorly of Said wall 
gripping elements and concentric therewith, the 
opposite ends of said sleeve element extending 
into axially slidable concentric relation with re 
Spect to the interior Surfaces of said collar nem 
bers, rigid imetal end rings mounted on the ends 
of Said sleeve element, tubular means insertible 
through the bore of said sleeve element to con 
fine Said sleeve element against inward radial 
eXpansion, Shoulder neans carried by said tubu 
lar means axially engageable with the upper end 
ring on Said Sieeve element for applying axial 
Cornpression to Said sleeve element, and shoulder 
naeniaber's Inounted interiorly of Said collar mem 
bers adjacent the end rings on opposite ends of 
Said Sleeve element to limit outward axial move 
inent of said sleeve element in either direction : 
with respect to said collars. 

3. A Well packer, comprising, a pair of axially 
Spaced collar inenbers, wall-gripping elements 
extending between said colia' membe1's and con 
nected to said coilar members for radial nove 
ment relative thereto, a compressible resilient 
sleeve element disposed interiorly of said waii 
gripping elements and concentric therewith, the 
Opposite ends of Said sleeve element extending 
into axially slidable concentric relation with re 
Spect to the interior Surfaces of said collar mem 
hers, rigid metal end rings mounted on the ends 
of Said sleeve element, Sealing rings disposed be 
tween the adjacent surfaces of said end rings and 
Said collar members, an internali shoulder eie 
ment in the lower collar member axially engage 
able by the lower end ring, tubular means now 
able longitudinally through the bore of said sleeve 
element to confine said sleeve element against in 
Ward radial expansion, said tubular means car 
rying an external shoulder axially engageable 
With the upper One of said end rings to apply axial 
CornpreSSion to Said sleeve element. 

4. A well packer, comprising, a pair of axially 
Spaced collar members, wall-gripping eiements 
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2 
extending between said collar members and con 
nected to said collar members for radial move 
ment relative thereto, a compressible resilient 
sleeve element disposed interiorly of said wall 
gripping elements and concentric therewith, the 
Opposite ends of said Sleeve eerinent extending 
into axially slidable concentric relation with re 
Spect to the interior surfaces of said collar mem 
bers, rigid metal end rings nounted on the ends 
of Said sleeve element, and a cylindrical operat 
ing member insertible through the bore of said 
sleeve eleinent to confine Said sleeve element 
against in valid radial expansion, said operating 
member carrying an external shoulder engage 
able with the upper one of said end rings to apply 
axial compression to said sleeve element, and an 
internal shoulder element in the lower collar 
member axially engageable by the lower end ring. 

5. A well packer, comprising, a pair of axially 
Spaced collar nembers, wall-gripping elements 
extending between said collar members and con 
nected to Said collar members for radial nove 
ment relative thereto, annular outwardly fiaring 
oppositely opening cup-shaped sealing elements 
mounted on the outer ends of said collar mem 
bers, a compressible resilient sleeve element dis 
posed interiorly of Said wall-gripping elements 
and concentric therewith, the opposite ends of 
Said sleeve element extending into axially slidable 
concentric relation with respect to the interior 
Surfaces of Said collar members, rigid metal end 
ringSiOunted on the ends of said sleeve element, 
and a Cylindrical operating member insertible 
through the bore of Said sleeve element to con 
fine Said Sleeve element against inward radial 
expansion, Said operating member carrying an 
external shoulder engageable with the upper One 
of Said end rings to apply axial compression to 
Said Sleeve element, and an internal shoulder ele 
ment in the lower collar member axially engage 
able by the lower end ring. 

6. In a Well packer according to claim 5, an 
annular friction member connected to the lower 
One of Said collar members frictionally engage 
able with a well casing in which said packer is 
inserted. 

7. In a well packer according to claim 5, an 
annular friction member connected to the low 
er One of Said collar members frictionally engage 
able With a well casing in which said packer is 
inserted and cooperating pin- and J-slot type 
latch elements arranged between said friction 
ineinher aid Said operating member releasably 
engageaibie by relative rotational movement be 
tWeen said rhembers. 

8. In a Well packer according to claim 5, an 
annular friction nenber connected to the low 
er one of Said collar members frictionally engage 
abie With a Well casing in which said packer is 
inserted, and cooperating pin- and J-slot type 
latch elements arranged between said friction 
member and Said operating member releasably 
engageable by relative rotational movement be 
tWeen Said members, said latch elements form 
ing abutments engageable by relative longitu 
dinal movement to produce jarring impacts be 
tween said inenbers. 

9. A well packer, comprising, a pair of axially 
Spaced metal collars, a plurality of arcuate slips 
extending between the coliars, radially slidable 
Connections between the ends of the slips and 
the collars, a rubber sleeve disposed interiorly 
of Said Slips and concentric therewith, the op 
posite ends of Said sleeve extending into said 
collar's and freely slidable relative to the inner 
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Walls of Said collars, rigid metal end rings On 
the outer ends of said sleeve, internal shoulders 
in said collars adjacent said rings to limit out 
Ward movement of said sleeve relative to said 
collars, a tubular operating stem insertible 
through the bore of said sleeve to confine said 
sleeve against inward radial expansion, and an 
external shoulder on said stem axially engage 
able With the upper one of Said end rings to ap 
ply axial compression to said sleeve. 

10. In a well packer according to claim 9, an 
nular oppositely opening, outwardly flaring, seal 
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ing cups mounted on the outer ends of said col 
lars. 
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