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Filed June 27, 1962, Ser. No. 205,603 
20 Claims. (Cl. 166—120) 

This invention is directed to hydraulic pressure-set well 
packers and more particularly to such well packers which 
employ the hydrostatic head of ?uid in the well to set the 
packer. 

Conventional hydraulic packers require pressure pumps 
at the surface or explosive devices for actuating the pack 
ers. Other types of packers require manipulation of an 
operating string which is usually tubing, which must be 
rotated or raised or lowered to actuate the packer. 

It is a primary object of the present invention to elimi 
nate the need for extraneous means which are used with 
hydraulic packers, and to limit any external manipulation 
of the packer, as by an operating string, in order to ac 
tuate the packer. 

It is a principal object or" this invention to provide a 
hydraulic ‘pressure-actuated packer which employs the 
hydrostatic head of a column of ?uid in the running 
string to actuate the packer. 
A more speci?c object is to provide a packer actuatable 

by the hydrostatic head pressure in the running string and 
employing the ‘action of a weighted member dropped 
through the operating string to open communication be 
tween the hydrostatic head of ?uid in the operating string 
and the packer actuating elements. 
A further object is to provide a packer actuatable by 

the hydrostatic head of ?uid in the opera-ting string and 
which is releasable by manipulation of the operating 
string. 
An important object is to provide a packer employing 

setting means actuatable by the hydrostatic head pressure 
of the ?uid column inside the running string, and includ 
ing means for balancing external ?uid pressures across 
the setting means. 
An additional object is to provide a packer employing 

a hollow setting piston operable by the hydrostatic head 
pressure inside the running string to actuate the packer 
and connected to a second balancing ‘piston constructed 
and arranged to balance the external ?uid pressures across 
the setting piston. 

Other and more speci?c objects and advantages of this 
invention will ‘become apparent from the following de 
tailed description when read in conjunction with the 
accompanying drawing which illustrates a useful embodi 
ment in accordance with this invention. 

In the drawing: 
FIG. 1 is a longitudinal quarter-sectional view of the 

packer in accordance with the illustrative embodiment of 
this invention, the packer being shown in the unset posi 
tion as it is run into a well bore; 

FIG. 2 is a view similar to FIG. 1, showing the packer 
in actuated or set position; 
FIGS. 3 and 4 are views similar to FIGS. 1 and 2, but 

showing the parts of the packer at two stages during 
release of the packer; 

FIG. 5 is a cross-sectional view taken along line 5—5 
of FIG. 1; 

FIGS. 6 and 7 are cross-sectional views taken, respec 
tively, along lines 6—6 and 7-—7 of FIG. 2; 

FIG. 8 is a cross-sectional view taken along line 8-8 
of FIG. 4; and 
FIG. 9 is a cross-sectional view taken along line 9-9 

of FIG. 1. 
Referring to the drawing, the device ‘is shown inserted 

into the bore of a well casing C and comprises a packer, 
designated generally by the letter P, including a tubular 
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body 19 having bore 11. The upper end of packer body 
10 is threadedly received in a collar 12 and the lower end 
of body 10 is threadedly received in an annular cylinder 
head 13. A seal-and-anchor assembly A is mounted 
about body 10 between collar 12 and cylinder head 13. 
Assembly A includes an annular seal element 14, of con 
ventional ?exible resilient construction, which is slidably 
mounted about the exterior of body 14), having its upper 
end in abutting relation to collar 12 and its lower end in 
abutting relation to a slip expander element 15 which 
cooperates with wedge slips 17 for anchoring the packer. 
Expander element 15 has a plurality of angularly spaced 
downwardly and inwardly tapering dovetail slots 16 
adapted to slidably receive wedge slips 17 which have 
toothed outer faces 18. Slips 17 are provided with later 
ally extending ribs 19 (FIG. 6) receivable in comple 
men-tary grooves in the sides of dovetail slots 16 to secure 
the slips to the expander element, while permitting rela 
tive longitudinal movement between the slips and the 
expander element. The lower ends of slips 17 are pro 
vided with conventional T-heads 2i} receivable in corre 
spondingly shaped slots 21 carried by the upper end of 
an annular piston 22 slidably mounted about the exterior 
of body 19. Piston 22 forms a movable abutment en 
gageable with the lower end of the anchor assembly A 
and forms part of an actuating assembly S which is 
adapted, in response to actuation by hydraulic pressure as 
will be subsequently described, to urge slips 17 longitudi 
nally and radially over expander element 15 into anchor 
ing engagement with the well bore, and which at the 
same time will axially compress seal element 14 against 
collar 12 to likewise radially expand seal element 14 into 
engagement with the wall of casing C. The bore of ex 
pander element 15 is counterbored from its lower end at 
23 to provide an internal downwardly facing shoulder 2-4 
cooperable with a snap ring 25 ‘mounted in the exterior 
of body 10 to form an externally projecting shoulder 
which will be abuttable with shoulder 24 in a stage of 
operation of the device, as will appear hereinafter. 
A seal ring 26 is mounted in the bore of piston 22 to 

provide a ?uid-tight slidable seal between the piston and 
the exterior of body 10. Actuating assembly S includes 
a cylindrical skirt 27 threadedly secured ‘to the exterior 
of piston 22 and extending slidably over the exterior of 
cylinder head 13. The, length of Shirt 27 is such that it 
extends below the lower end of cylinder head 13 and is 
threadedly secured to a tubular cylinder cap 28. A seal 
ring 26a is mounted in the exterior of cylinder head 13 
to provide a slidable seal between skirt 27 and cylinder 
head 13. Other elements of actuating assembly S will 
be described hereinafter. 
A tubular mandrel 3%} extends slidably through bore 

11 of the packer body and has considerably greater length 
than the packer. The upper end of mandrel 30 is pro 
vided with an internally threaded box 31 adapted to be 
connected to the lower end of an operating tubing string 
T. The lower end of box 31 forms an external shoulder 
32 about the upper end of the mandrel which is engage 
able with the upper end of collar 12 to limit inward or 
downward movement of the mandrel relative to the pack 
er. An annular space 33 is provided between the exterior 
of mandrel 30 and the wall of bore 11 of the packer body. 
A seal ring 34 is positioned in the bore of collar 12 to 
form a ?uidtight slidable seal with the exterior of man 
drel 30 at the upper end of the packer structure. An 
annular recess Ella is provided in the exterior of mandrel 
3d a short distance below shoulder 32, for purposes which 
will appear hereinafter. 
The lower end of mandrel 3t) extends substantially be 

low the lower end of the packer and is threadedly re 
ceived in the bore of a jar sub 35 having a plurality of 
upwardly extending angularly spaced ?ngers 36. A jar 
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collar 37, having downwardly projecting ?ngers 38 com 
plementary to ?ngers 36, is disposed about the exterior 
of mandrel 30 below cylinder head 13. Mandrel 30 is 
provided with a short section of external left-hand threads 

' 39 at a point a short distance below cylinder head 13, and 
jar collar 37 is provided with a section of internal threads 
4%) at a point a short distance below its upper end which 
mate with threads 39. When jar collar 37 is threadedly 
engaged with the mandrel, as shown in FIG. 1, the upper 
end of the jar collar forms an upwardly facing shoulder. 
41 limiting the downward movement of the packer body 
relative to mandrel 30. Thus, in the position shown in 

10 

FIG. 1, packer ,P will be held in a stationary position ' 
on mandrel 30 between shoulders 32 and 41. Jar col 
lar 37 is provided with one‘ or more longitudinal slots 42 
extending over a portion of its exterior from a point just 
below threads 49 to a point just above ?ngers 38 and will 
be positioned opposite cylinder cap 28, the latter being 
provided with inwardly projecting pins 43 which project 
into slots 42 to'permit relative longitudinal movement be- - 
tween jar collar 37 and cylinder cap 28, while preventing . 
relative rotation between these parts and their connected 
elements. A seal ring 29 is mounted in the bore of 
cylinder cap 28 to slidably seal with the exterior of jar 
collar 37 above the upper end of slot 42. I Mandrel 30 
is provided with radial ports 44 through the wall thereof 
at a point between threads 39 and the upper end of the 
jar collar. These ports are normally closed by longitudi 
nally spaced seal rings 45—45 mounted in the bore of 
jar collar 37 positioned to be located above and below 
ports 44 when jar collar 37 is threadedly secured to man 
drel 39 in the position illustrated in'FIG. 1. The por 
tion of the annular space provided between cylinder cap 
28 and the lower end of cylinder head 13 and con?ned 
by skirt 27 and jar collar 37, forms an air chamber 46 ‘ 
in which air at substantially atmospheric pressure will be 
trapped when the parts are in the position illustrated in 
FIG. 1. This chamber is expansible and contractable in 
response to relative movement between skirt 27 and cyl 
inder head 13, cylinder cap 28 thus effectively forming 
a second piston, as will appear hereinafter. Ports 44 are 
positioned to communicate with chamber 46 when jar 
collar 37 has been retracted relative to mandrel 30 in 
the operation of the device, as will appear hereinafter. 

Actuator vassembly'S also includeswthe following ele 
' ments: The space provided between the upper end of 
cylinder head 13 and piston 22 forms an expansible pres 
sure chamber 47 which communicates with annular space 
33 through one or more radial ports 43 provided through 
the wall of body 10 at a point just above the upper end 
of cylinder head '13. Pressure chamber 47 is in com 
munication with the upper end of an inlet passageway ' 
49 vertically disposed in cylinder head 13 and whose 
lower end communicates with an annular groove 5t) pro 
vided in the inner wall of cylinder head, 13. A back 

7 check valve 51 is mounted in inlet passageway 49 torpre 
vent reverse ?ow of ?uid into passageway 49 from pres 
sure chamber 47. Upper and lower annular seal rings 
52 and 53, respectively, are mounted in the bore wall of 
cylinder head 13 above and below groove 50 and form 
slidable seals with the exterior of mandrel 38. 'One or 
more tubular shear nipp es 54 are mounted in the wall of 
mandrel 3d opposite an extension of groove 59 ‘and have 
end portions 54a which project ‘into the bore of mandrel 
3%. End portions 54a are closed and are seated in an 
annular groove 55 provided in the exterior of a tubular 
shear‘ ‘sleeve 56 which is slidaby disposed in the bore 
of the mandrel. The projection of the outer ends 54a 
of shear nipples 54 into groove 55'serves to- initially se 
cure the shear sleeve in the bore of. mandrel 30 in the 
position illustrated in FIG. 1. Seals 52 and 53 will also 
serve to seal off between‘cylinder head 13 and mandrel 

' ' f 3d above and below shear nipples 54 when the parts are-in 
the position occupied in FIG. 1. Shear nipples 54 are 
designed so that the projecting portions 54a will be 
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4.. 
sheared off when a (gravity-propelled weighted member 
or"‘go-devi ” 60 is dropped through tubing T and the 
borerof mandrel 38) to strike the upper end of shear sleeve 
56. Theimpact of the weighted member on the shear 
sleeve will function, upon shearing off projecting ends 
54a of the shear nipples, to move the shear sleeve down 
wardly, thereby opening communication through the 
thus broken shear nipples between the bore of mandrel 30 
and groove 50, as illustrated in FIG. 2. A landing shoul 
der 57 is provided in the bore of mandrel 30 at a point 
below ports 44 to stop the downward movement of the 
shear sleeve and the go-devil. To prevent premature set 
ting of the packer as the device is run into the Well, one 
or more shear pins 52 extend radially through cylinder 
cap 23 into jar collar 37. These pins will be broken 
upon actuation of the device, as will appear hereinafter. 

Operation or" the device is as follows: The packer in 
the unset position shown in FIG. 1, will be run through 
casing C to the point at which the packer is to be set. 
As is common, the well bore will usually be ?lled with 
drilling mud, salt water or other well ?uids, and as the 
packer is run into the well, the ?uid will enter the bore 
of tubing T and rise therein to the height of the column 
of ?uid in the casing. The ?uid column in tubing T will 
provide the required hydrostatic head necessary to actu 
ate the packer, as will appear subsequently. Generally, 
several thousand feet of ?uid will ordinarily be present in 
the well, depending, of course, upon its depth, and in most 
cases the packer, in accordance with this invention, may 
be effectively set when the column of ?uid in tubing T 
above the packer is one to two thousand feet or more in 
length. The hydrostatic head thus available will be de 
termined by the density of the ?uid in the tubing and the 
height of the column. For rough computations, the ?uid 
will be calculated as providing a pressure of about one 
half pound per square inch per foot. 
When the packer has ‘been lowered‘ to the setting point, 

weighted member or go-devil 69 will .be dropped through 
the ?uid in the tubing string and, its impact upon shear 
sleeve 56 will break the shear nipples 54 and drive the 
shear sleeve downwardly to land on shoulder 57, as shown 
in FIG. 2.: This will open communication through the 
shear nipples to inlet passage 49 and permit the hydro 
static ?uid to ?ow through inlet passage 43 into cham 
ber 47 where the hydrostatic head will act on piston 22 
urging'the latter upwardly under the thus applied hydro 
static pressure ,and breaking shear pins 59. The pressure 
of the ?uid column in the casing annulus on the seal-and 
anchor assembly will be equalized, since it will be acting 
both against piston 22 and against cylinder cap 28 which 
have equal e?ective areas and the pressure across this 
assembly will, therefore, be balanced. As a result, the 
hydrostatic pressure of ?uid in tubing T will be opposed 
only by the pressure of the air inside chamber 46. Since 
the air in this chamber is at atmospheric. pressure and 
is compressible, the resistance thus o?ered will be negli 
gible in comparison-with the pressure of the ?uid head 
in tubing T. 
As the pressure is exerted against piston 22, the latter 

will move upwardly and will urge slips 17 outwardly 
over expander element 15, and this upward force will 
at the same‘ time actthrough expander element 15 against 
the lower end of seal element 14 to compress the latter 
against the ?xed abutment formed by collar 12. This 
compression will expand the seal element radially into 
sealing engagement with the wall of casing C, while slips 
17 will be forced into tight gripping engagement with the 
wall of casing C and the packer will thereby be set. Go 
devil 60 may then be Withdrawn and the bore of the 
tubing string opened to production or other operations as 
may be required. " 

It will be evident that the pressure ?uid entering pres 
sure'chamber 47 will be trapped therein by back check. 
valve 51, and while this pressure will also ?ow. through 
ports 43 into annular space 33, the pressure will likewise 
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be trapped therein by seal ring 34 in collar 12 and upper 
seal ring 52 in cylinder head 13. The packer will thus 
be held in its set position until it is desired to release the 
packer for Withdrawal from the well. Back check valve 
51 provides a safety feature in this operation in that 
should the ?uid pressure in the bore of tubing T drop 
below an e?ective setting pressure, back check valve 51 
will retain the previously introduced pressure in chamber 
47 and thereby maintain the packer in its set position. 
To release the packer, the tubing string will be rotated 

to the right, thereby rotating mandrel 31), the packer being 
held stationary by engagement of slips 17 and seal ele 
ment 14 with the wall of casing C. This rotation will 
uncouple the left-hand thread connection comprising 
threads 39 and 40 between mandrel 30 and jar collar 37, 
and this will allow the mandrel to move upwardly rela 
tive to the other portions of the set packer. As the man 
drel moves upwardly relative to the jar collar and the 
threads have been completely uncoupled, as illustrated in 
FIG. 3, ports 44 will be drawn upwardly past seals 45, 
placing the bore of mandrel 39 in communication with 
chamber 46. At the same time, the ports provided by 
shear nipples 54 will be moved above upper seal 52 
and will thereby place the bore of mandrel 36 in com 
munication with chamber 47 through ports 48 and an 
nular space 33, thereby equalizing the pressures in cham— 
bers 46 and 47. 
When the pressures in the two chambers are thus 

equalized, the forces operating against the upper and 
lower ends of cylinder head 13 will also be equalized, 
thereby releasing the force which is holding seal element 
14 in axial compression. The release of this compres 
sive force will permit seal element 14 by reason of its 
resilience, to retract in order to reassume its initial elon 
gate shape, and the force developed by the retraction of 
the seal element will act upwardly against collar 12 to 
elevate body 10 by reason of its connection to collar 
12 and this movement will cause the parts to assume the 
positions illustrated in FIG. 3. 
T hereupon, in response to further upward movement 

of the mandrel, ?ngers 36 of jar sub 35 will be drawn 
upwardly against the lower ends of ?ngers 38 on jar 
collar 37 which will thereby be moved upwardly until 
shoulder 41 engages the lower end of cylinder head 13. 
Thereupon, the continued upward movement of the man 
drel will draw cylinder head 13 and body it} upwardly 
until snap ring 25 abuts shoulder 24. Continued upward 
pull on the mandrel will then act through the engagement 
of snap ring 25 with shoulder 24 to draw expander 15 
upwardly relative to slips 17 which, by reason of co 
action between dovetail grooves 16 and ribs 19, will re 
tract slips 17 out of engagement with the wall of casing 
C, and thereby effect complete release of the packer, as 
shown in FIG. 4. The continued upward movement of 
the mandrel will position recess 30a opposite seal 34 
opening space 33 to the casing annulus to equalize the 
pressures inside and outside the packer. 

In a case where the slip expander element has become 
very tightly wedged into the slips, it may be necessary 
to use the jar mechanism provided by jar sub 35 and 
jar collar 37 to effect release of the packer. This opera 
tion is effected by raising mandrel 3%) until the ends or" 
?ngers 36 abut the ends of ?ngers 33. Continued up~ 
ward pull will bring the shoulder 41 up against cylinder 
head 13 and then will introduce tension into the tubing 
string which is then slowly rotated, thereby rotating the 
jar sub relative to jar collar 37. As the ?ngers are there 
by moved angularly out of alignment, ?ngers 36 will slide 
upwardly into the spaces between ?ngers 3S, and, as a re 
sult of the tension previously introduced into the operating 
string, will be subjected to a rapid upward acceleration 
such that when the upper ends of ?ngers 36 strike the bot 
toms of the slots between the ?ngers 38, a severe jarring 
blow will occur which will be transmitted through cylin— 
der head 13, body 16, snap ring 25 and shoulder 14 to 
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6 
expander member 15, thereby driving the latter upwardly 
relative to the slips. 
portions is shown in FIG. 4. 
When the packer has been fully relased, as described, it 

may be withdrawn from the well as the tubing string is 
withdrawn. 

Instead of dropping a weighted go-devil for breaking 
the shear nipples, a conventional wire line string of tools 
employing a set of jars may be employed to drive the 
shear sleeve downwardly so as to break the shear nipples. 

it will be understood that numerous changes and modi 
?cations may be made in the details of the illustrative em 
bodiment within the scope of the appended claims, but 
without departing from the spirit of this invention. 
' What we claim and desire to secure by Letters Patent 
is: 

l. A hydrostatic pressure-set well packer comprising, 
a tubular body connectible into a pipe string containing 
a column of hydraulic ?uid, an annular radially expandi 
ble anchor~and-seal assembly slidably mounted about the 
body, a ?xed abutment member and a longitudinally mov 
able abutment means mounted about the body on oppo 
site sides of said assembly, said movable abutment means 
being operable in response to hydraulic pressure from 
within said body to actuate said anchor-and-seal asscm~ 
bly, initially closed inlet passage means providing hy 
draulic ?uid pressure communication between the bore 
of said body and said movable abutment means, means 
operable from within the bore of said body to open said 
inlet passage means to communication with hydrostatic 
pressure of said column of ?uid, and means mounted on 
the body cooperating with said movable abutment means 
constructed and arranged to balance external ?uid pres 
sures across said movable abutment means. 

2. A hydrostatic pressure-set well packer, comprising, 
a tubular body connectible into a pipe string containing 
a column of hydraulic ?uid, an annular radially expandi 
ble anchor-and~seal assembly slidable mounted about the 
body, a ?xed abutment member and a longitudinally 
movable abutment means mounted about the body on 
opposite sides of said assembly, said movable abutment 
means being operable in response to hydraulic pressure 
from within said body to actuate said anchor-andscal 
assembly, said movable abutment means comprising a 
sleeve piston and means cooperating therewith to de?ne 
an expansible pressure chamber about said body, initially 
closed inlet passage means providing hydraulic ?uid pres 
sure communication between the bore of said body and 
said pressure chamber, means operable from within the 
bore of said body to open said inlet passage means to 
communication with hydrostatic pressure of said column 
of ?uid, and means mounted on the body cooperating 
with said movable abutment means constructed and ar 
ranged to balance ?uid pressures externally of said packer 
across said movable abutment means. 

3. A hydrostatic pressure-set well packer according to 
claim 2, wherein said last-mentioned means comprises 
a second piston secured to said sleeve below said cylinder 
head and de?ning therewith a second expansible pressure 
chamber ?lled with air at atmospheric pressure, said pis 
tons having substantially equal external pressure~actuat 
able areas. 

4. A hydrostatic pressure set well packer, comprising, 
a tubular body connectible into a pipe string containing 
a column of hydraulic ?uid, an annular radially expandible 
anchor-and-seal assembly slidably mounted about the 
body, a ?xed abutment member and a longitudinally mov 
able abutment means mounted about the body on oppo 
site sides of said assembly, said movable abutment means 
being operable in response to hydraulic pressure from 
within said body to actuate said anchor-and-seal assem 
bly, said movable abutment means comprising an annu 
lar setting piston slidably sealing about the exterior of 
the body, a tubular piston skirt disposed about the body 
having one end secured to said piston, a second annular 

The inter-engagement of the jar , 
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piston slidably sealing about the exterior of the body se 
cured to the opposite end of said skirt, an annular cylin 
der head ?xed to said body between said pistons and hav 
ing slidable sealing engagement with said skirt,’ initially 
closed inlet passage means providing hydraulic ?uid pres 
sure communication between the bore of said body and 
the portion of said skirt between said cylinder head and 
said setting piston, means operable from within the bore 
of said body to open said inlet passage means to com 
munication with hydrostatic pressure of said column of 
?uid, the portion of said skirt between said cylinder head 
and said second piston being ?lled with air at atmos 
pheric pressure and said pistons having substantially equal 
external opposed pressure actuatable areas whereby to bal 
ance ?uid pressures externally of said packer across said 
movable abutment means.‘ ' 

5. A hydrostatic pressure set well packer, comprising, 
a tubular body connectible into atpipe string containing 
a column of hydraulic ?uid, an annular radially expandi 
ble anchor-and-seal assembly slidably mounted about the 
body, a ?xed abutment member and a longitudinally mov 
able abutment means mounted about therbody on oppo 
side sides of said assembly, said movable abutment means 
being operable in response to vhydraulic pressure from 
within said body to actuate said anchor-and-seal assem 
bly, said movable abutment'member comprising ?rst and 
second longitudinally spaced annular pistons slidably 

’ sealing about said body, said ?rst piston member being 
operably engaged with said anchor-and-seal assembly, a 
tubular cylinder secured to both pistons, an annular cylin 
der head ?xed to the body between said pistons and hav 
ing slidable sealing engagement with the wall of said cylin 
der to de?ne ?rst and second expansible pressure cham 
bers between the cylinder and said ?rst and second‘pis 
tons respectively, initially closed inlet passage means 
providing hydraulic ?uid pressure communication between 
the bore of said body and said ?rst pressure chamber, 
said second pressure chamber being ?lled with air atsub 
stantially atmospheric pressure, means operable from 
within the bore of said body to open said inlet passage 
means to communication with hydrostatic pressure of said 
column of ?uid, said ?rst and second pistons having sub 
stantially equal external opposed pressure actuatable areas 
whereby to balance fluid pressures externally of said 
packer across said movable abutment member. , 

6. A hydrostatic pressure-set well packer, comprising, 
a tubular body, an annular anchor-and-seal assembly 
slidably mounted on thetbody, a ?xed abutment member 
and a longitudinally movable abutment member mounted 
about the body on opposite sides of said assembly, said 
,movable abutment member comprising a sleeve piston 
member and means cooperating therewith to de?ne an 
expansible pressure chamber about ‘the body operable in, 

. response to hydraulic pressure to radially expand said ' 
anchor-and-seal assembly into gripping and sealing en 
gagement with the wallof a well bore, inlet passage means 
communicating said chamber with the bore of said body, 

7 a tubular mandrel slidably extending through the bore of 
said body and adapted to be connected into a pipe string 
containing a column'of hydrostatic ?uid, means releasably 
connecting the mandrel to said body, seal means sealing 
between the mandrel and said body above and below said 
inlet passage means, initially closed port means through 
the wall of said mandrel positioned to communicate the 
bore of the mandrel with said inlet passage means between 
said last-mentioned seal means, means operable from 

7 within the bore of said mandrel to open said port means 
whereby to communicate the pressure of said column of 

>hydrostatic ?uid into said expansible pressure chamber 
to actuate the packer, and means mounted-on the body 
connected with said movable abutment member con-~ 
structed and arranged to balance ?uid pressures externally 
of said packer across said movable abutment member. a 

7. A well packer according to claim’ 6 wherein said 
last-mentioned means comprises an expansible pressure 

3,180,419 
, . , t . a , 

chamber containing air at atmospheric pressure, the ex— 
ternal opposed pressure actuatable of said movable abut 

" ment member and said pressure chamber being substan 

20 

tially equal. a 
8. In a well packer according to claim 6, check valve 

means in said inlet passage means disposed to prevent re 
verse ?ow of ?uid fromrsaid chamber. 

9. A well packer according to claim 6, wherein said 
means for opening said port means is a gravity-propelled 
body dropped through said pipe string. 

10. A hydrostatic pressure-set Well packer, comprising, 
a tubular body, an annular anchor-and-seal assembly 
sildably mounted on the body, a ?xed abutment member 
and a longitudinally movable abutment member mounted 
on therbody on opposite sides of said assembly, said mov 
able abutment member comprising a sleeve piston and 
means de?ning therewith an expansible pressure chamber 
about the body operable in response to hydraulic pres 
sure to radially expand said anchor-and-sealassembly into 
gripping and-sealing engagement with the wall of a well 
bore, inlet passage means communicating said chamber 
with the bore of said body, a tubular mandrel slidably 

' extending through the bore of said body and adapted to 
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be connected into a pipe string containing a column of 
hydrostatic ?uid, means sealing between the mandrel 
and said body above and below said inlet passage means, 
initially closed port means through the wall of said man 
drel positioned to communicate the bore of the mandrel 
with said inlet passage means between said last-mentioned , 
seal means, means operable from within the bore of said 
mandrel to open said port means whereby to communicate 
the pressure of said column of hydrostatic ?uid into said 
expansible pressure chamber to actuate the packer, a re 
leasable connection between the mandrel and the anchor 
and-seal assembly operable by relative rotation there 
between to release the packer, and means mounted on 
the mandrel cooperating with said movable abutment 
member constructed and arranged to balance ?uid pres 
sures externally of said packer across said movable abut 
ment member. ‘ 

11. In a well packer according to claim 10, back ?ow 
preven-ting check valve means in said passage means. 

12. A well packer according to claim 10, wherein said 
7 releasablerconnection compirses a left-hand thread con 
nection between said mandrel and said movable abutment 
member. 

13. A well packer according to claim 10, wherein said 
means for opening said port means is a gravity-propelled 
body dropped through said pipe string. 

7 14. A hydrostatic pressure-set well packer, comprising, 
a tubular body, an annular anchor-and-seal assembly slid 
ably mounted on the body, a ?xed abutment member and 
a longitudinally movable abutment member mounted 
about therbody on opposite sides of said assembly, said 
movable abutment member comprising a sleeve piston and 
means de?ning therewith‘ an expansible pressure chamber 
about the body operable in response to hydraulic pres 
sure to radially expand said anchor~and~seal assembly 
into gripping and sealing engagement with the wall of a 
well bore, inlet passage vmeans communicating said 
chamber with the bore of said body, a tubular mandrel 
slidably extending through the bore of said body and 
adapted to be connected into a pipe string containing a 
columnlof hpdrostatic ?uid, seal means sealing between 
the mandrel and said body above and below said inlet 
passage means, port nipples mounted in the wall of said 
mandrel positioned to communicate the bore of the man 
drel with said inlet passage means between said last 
mentioned seal means, said nipples having closed frangible 
end portions projecting into the bore of the mandrel, 
shear means operably secured to said closed end portions 
to shear off the latter in response to impactive force ap 

V. iplied thereto by a gravity-propelled body dropped through 
the bore of said mandrel whereby to open said nipples to 

4 ‘ communicate the pressure of said column of hydrostatic 



3,180,419 

fluid into said expansible pressure chamber, and a second 
expansible pressure chamber containing air at substan 
tially atmospheric pressure operably secured to said mov 
able abutment member, said second chamber and said 
movable abutment member having substantially equal 
external opposed pressure-actuatable areas. 

15. In a well packer according to claim 14, back ?ow 
preventing check valve means in said passage means. 

16. In a well packer according to claim 14, a releasable 
connection between the mandrel and the anchor-and-seal 
assembly operable by relative rotation therebetween to 
release the packer, 

17. A hydrostatic pressure-set well packer, comprising, 
a tubular body, an annular anchor-and-seal assembly slid 
ably mounted on the body, a ?xed abutment member 
and a stationary annular cylinder head mounted about 
the body on opposite sides of said assembly, a piston 
member slidably disposed about said body above said 
cylinder head and de?ning a movable abutment member 
operable in response to hydraulic pressure to axially com 
press and thereby radially expand said anchor-and-seal 
assembly into gripping and sealing engagement with the 
Wall of a well here, a sleeve member secured to said pis 
ton and slidably extending about said cylinder head, the 
space between said piston and said cylinder head con?ned 
by said sleeve member de?ning an expansible pressure 
chamber to receive said hydraulic pressure, inlet passage 
means in said cylinder head communicating said chamber 
with the bore of said body, a tubular mandrel slidably 
extending through the bore of said body and adapated 
to be connected into a pipe string containing a column 
of hydrostatic ?uid, seal means sealing between the man 
drel and said body above and below said inlet passage 
means, initially closed port means through the wall of 
said mandrel positioned to communicate the bore of 
the mandrel with said inlet passage means between 
said seal means, means operable from within the bore of 
said mandrel to open said port means whereby to com 
municate the pressure of said column of hydrostatic ?uid 
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into said expansible pressure chamber to actuate the 
packer, a second annular piston secured to said sleeve 
member and slidably disposed about said mandrel below 
said cylinder head to de?ne an air-?lled balancing cham 
ber, the external pressure-actuatable areas of both said 
pistons being substantially equal and opposite each other, 
a collar tbreadedly secured to said mandrel beneath said 
cylinder head and sealingly engaged by said second piston, 
means forming a longitudinally slidable non-rotatable 
connection between said collar and said second piston 
below said cylinder head, said mandrel being releasable 
from said collar by rotation relative thereto whereby 
to release said packer. 

18. In a packer according to claim 17, back ?ow 
preventing check valve means in said passage means. 

19. in a packer according to claim 17, pressure release 
ports through the wall of said body communicating said 
pressure chamber with the annular space between said 
body and said mandrel at a level above said seal means, 
and an upper seal means arranged in said annular space 
above said pressure release ports to close said space, 
said annular space being openable to the exterior of said 
packer by relative upward movement of said mandrel 
upon release thereof from said body. 

20. In a packer according to claim 17, a shoulder car 
ried by said mandrel below said collar operable upon 
release of the mandrel from said collar to be moved up 
wardly by said mandrel into jarring engagement with said 
collar. 
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