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ABSTRACT OF THE DISCLOSURE 

An oil well hanger adapted to be readily run into a 
cased well bore by a tubular setting tool to a desired depth, 
placed in a setting position by hydraulic ?uid under pres 
sure, set by downward movement of said setting tool, 
with the setting tool thereafter being disengaged from the 
liner hanger for withdrawal from the well bore. The well 
hanger is of such structure that it may be set and reset at 
various depths in a cased well bore. 

BACKGROUND OF THE INVENTION 

Field of the invention 

Oil well tools and equipment. 

Description of the prior art 

In the past, numerous liner hangers have been devised 
and used that were set in a cased oil well bore hole by 
mechanical manipulation of a setting tool. Such prior 
liner hangers have involved constructions that were un 
duly complicated, expensive, and suffered from the opera 
tional disadvantage that they could be set inadvertently 
at other than a desired depth in a well. 
The present liner hanger, including packing means 

forming a part thereof, can be moved upwardly and 
downwardly in a bore hold, as well as rotated in one di 
rection therein without danger that the hanger will be set 
inadvertently, with the liner hanger being adapted to be 
set and reset only after it has been subjected to hydraulic 
?uid above a predetermined pressure, with the setting tool 
being subsequently moved downwardly relative to the 
liner hanger. 

SUMMARY OF THE INVENTION 

A liner hanger and packer assembly that is run into a 
case bore hole on the lower end of a tubular setting tool 
and is adapted to be set and reset at various depths therein 
by sequential application of hydraulic pressure to the liner 
hanger, and then moving the setting tool downwardly 
relative to the hanger. 
A major object of the present invention is to provide 

a liner hanger and packer for a cased well bore that is 
run to a desired depth therein by a tubular setting tool, 
with the liner hanger being adapted to be set only after 
?rst being subjected to hydraulic ?uid above a predeter 
mined pressure, with the liner hanger being set and the 
packer radially expanded by subsequent downward move 
ment of the setting tool relative thereto. 
Another object of the invention is to supply a liner 

hanger and packer assembly that can be set and reset at 
various desired depths in a well bore, cannot be stuck in 
a well bore, is of relatively simple mechanical structure, 
positive in operation, and cannot be inadvertently set by 
mechanical manipulation of the setting tool. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 is a side elevational view of the liner hanger 
and packer depending from a setting tool, and prior to 
being set in a cased well bore; 
FIGURE 2 is a side elevational view of the liner hanger 

and packer in the cased well bore, after the setting tool 
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has been disengaged therefrom, with the hanger set, and 
the packer expanded into sealing contact with the casing; 
_FIGURE 3 is an enlarged, longitudinal, cross-sectional 

view of the liner hanger and packer, taken on the line 
3-3 of FIGURE 1 before the hanger has been set and 
the packer expanded; 

_ FIGURE 4 is an enlarged, longitudinal, cross-sectional 
v1ew of the liner hanger and packer, taken on the line 
4—4 of FIGURE 2, after the hanger has been set and the 
packer radially expanded; 
FIGURE 5 is a transverse, cross-sectional view of the 

liner hanger, taken on the line 5—5 of FIGURE 3; 
FIGURE 6 is a second, transverse, cross-sectional view 

of the liner hanger, taken on the line 6—6 of FIGURE 3; 
FIGURE 7 is a fragmentary, enlarged, longitudinal, 

cross-sectional of that part of the liner hanger within the 
oval shown in phantom line in FIGURE 3 and identi?ed 
by the numeral 7; 
FIGURE 8 is a fragmentary, enlarged, longitudinal, 

cross-sectional view of that part of the liner hanger within 
the oval shown in phantom line in FIGURE 3 and identi 
?ed by the numeral 8; 
FIGURE 9 is the same view shown in FIGURE 8, but 

after a third cylindrical sleeve has been moved by hydrau 
lic ?uid under pressure to sever a shear pin and free a lock 
element to permit longitudinal movement of a tubular 
mandrel relative to a slip assembly; and 
FIGURE 10 is a fragmentary, perspective view of a 

portion of the liner hanger at the location indicated by 
the numeral 10 in FIGURE 4. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In FIGURE 1 it will be seen that a liner hanger A de 
pends from the lower end of an elongate tubular setting 
tool B whereby it can be lowered to a desired depth in 
the casing C within an oil well bore hole D. A perforated 
liner E extends downwardly from the liner hanger A into 
an uncased portion 12 of the bore hole D. The liner hang 
er A is set in casing C at a desired depth from the ground 
surface by ?rst applying greater than a predetermined 
pressure to a column of hydraulic ?uid (not shown) 
standing in the setting tool B, and then moving the setting 
tool downwardly relative to the hanger A. As the hanger 
A is set, a packer F also supported on the hanger, is 
radially expanded to bring it into sealing contact with the 
interior surface of casing C. After the liner hanger A has 
been set and packer F expanded, the exertion of pressure 
on the hydraulic ?uid is terminated, with the setting tool 
B then being disengaged from the liner hanger and with 
drawn to the ground surface (not shown). 
The setting tool B (FIGURES l and 3) includes an 

elongate tubing string 14, which is provided with a sealed 
lower end 16. If desired, a valve (not shown) may be se 
cured to the lower portion of tubing string 14 to provide 
the sealed lower end 16. First and second resilient packer 
cups 18 and 20 are supported in ?xed longitudinally 
spaced relationship on the lower part of tubing string 14 
by conventional means. First packer cup 18 is located at 
a greater depth on tubing string 14 than the second packer 
20, and packer 18 occupies an upturned position, with 
packer 20 being in a downturned position. 
One or more ?uid discharge ports 22 are formed in tub 

ing string 14 between the ?rst and second packers 18 and 
20, as illustrated in FIGURE 3. A third upturned packer 
24 may be mounted on tubing string 14 above the second 
packer 20. A body 26 is also rigidly secured to the tubing 
string 14 above the third packer 24. Threads 28 are 
formed on the lower portion of body 26, as best seen in 
FIGURE 3. 
The liner hanger A (FIGURE 3) includes a tubular 

mandrel 30, which is smaller in transverse cross section 
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than that of the interior of casing C. External threads 32 
and 34 are formed on the top and bottom portions of 
mandrel 30. Threads 32 engage interior threads 36 formed 
on a collar 38, from ‘which collar a circular ?ange 38a 
projects outwardly and de?nes a body shoulder 40. The 
collar 38 also includes upper interior threads 42 that are 
adapted to engage threads 28 to removably support the 
mandrel 30 from body 26 (FIGURE 3). Threads 34 on 
mandrel 30 engage interior threads 44 formed on the upper 
portion of liner E, also as shown in FIGURE 3. 
The packer F comprises a cylindrical shell 44 of rub 

ber or other resilient material mounted on the upper por 
tion of mandrel 30 as illustrated in FIGURE 3, with the 
upper end of shell 44 being in abutting contact with the 
body shoulder 40. The external diameter of shell 44 is less 
than the interior diameter of easing C. A ?rst tubular 
sleeve 46 formed from a rigid material is slidably mounted 
on the upper external surface of mandrel 30, with the 
upper end of this sleeve abutting against the lower end 
surface of shell 44. The exterior of ?rst sleeve 44 de?nes 
a downwardly tapering frusto-conical surface 48. 
The ?rst sleeve 46 has a downwardly and outwardly 

tapering interior surface 50 that terminates in a ?at cir 
cular body shoulder 52, as may be seen in FIGURES 3 
and 7. The sleeve surface 50, external surface 54 of man 
drel 30, and body shoulder 52 cooperatively de?ne a cir 
cumferentially extending con?ned space 56 that is triangu 
lar in a longitudinally extending direction, as also shown 
in FIGURES 3 and 7. 
A ring 58 is provided, as best seen in FIGURE 7, that 

is disposed in con?ned space 56 and rests on body shoulder 
52. A number of downwardly and inwardly tapering teeth 
60 are formed on the inside of ring 58, which teeth snug 
ly engage the exterior surface 54 of mandrel 30. Teeth 
60 are formed from a material that is harder than the 
metal from which mandrel 30 is fabricated. Ring 58 has 
a tapered exterior surface 62 that is of the same longitu 
dinal angulation as surface 50. The teeth 60 permit down 
ward movement only, of mandrel 34} relative to ring 58 
for reasons to be later explained. 

Prior to setting of the liner hanger A, the ?rst sleeve 
46 is held at a ?xed longitudinal position on mandrel 30 
by one or more transverse shear pins 64 (FIGURE 3). 
First and second longitudinally spaced rings 66 and 68, re 
spectively, are slidably mounted on the external surface 
54 of mandrel 30, and form part of a slip-supporting as 
sembly S. A number of circumferentially spaced, longitu 
dinally positioned bow springs 70 extend between rings 66 
and 68, and these springs are in pressure frictional contact 
with the interior surface 72 of casing C. 
A number of circumferentially spaced resilient ?ngers 

73 extend upwardly from the ?rst ring 66, and each of 
these ?ngers supports an externally serrated slip 75 on the 
upper end thereof. Before the liner hanger A is set, the 
slips 73 are spaced inwardly from the interior surface 72 
of easing C, as best shown in FIGURES 1 and 3. 
A number of circumferentially spaced, transverse bores 

76 are formed in the second sleeve 74, which are in align 
ment with dimples 78 formed in the mandrel 30, as also 
shown in FIGURE 8. Balls 80 of a hard material are par 
tially disposed in bores 76 and dimples 78 to prevent rela 
tive movement between the second ring 68 and mandrel 
30 until such time as it is desired to set liner hanger A. 
The diameter of each of the balls 80 is greater than the 
length of the bore 76 with which it is associated. Rota 
tion of the second ring 68 relative to mandrel 30 is pre 
vented by a screw 77, which is supported on the second 
ring that slidably engages a vertical slot 79 formed in the 
mandrel, as shown in FIGURE 3. 
A ?at circular band 82 is rigidly secured to the external 

surface 54 of mandrel 30, and is so disposed thereon that 
the upper end of this band is located adjacent to the lower 
edge of second sleeve 74 prior to the setting of liner han 
ger A, as illustrated in FIGURES 3 and 8. The lower 
edge 84 of band 82 tapers downwardly and outwardly 
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(FIGURES 3 and 10). One or more slots 86 are formed 
in the lower portion of band 82, and extend through the 
lower tapered edge thereof, as may best be seen in FIG 
URE 10. Each of the slots 86 is in transverse alignment 
with a hydraulic ?uid discharge opening 88 formed in 
mandrel 30, as illustrated in FIGURE 3. A circumferen 
tially extending groove 89 is formed in the upper external 
portion of band 82. in which groove a resilient O-ring 92 
is positioned. as shown in FIGURES 8 and 9. 
A third cylindrical sleeve 90 is provided, a lower por 

tion 96a of which is of thicker wall section than an upper 
portion 9% thereof. At the junction of wall portions 90a 
and 90b a circumferentially extending body shoulder 91 
is de?ned, as seen in FIGURES 9 and 10. A lower re 
cessed portion 74a is formed in the second sleeve 74, and 
this recessed portion is slidably engaged by a third sleeve 
portion 90a prior to setting of the hanger A (FIGURES 
3 and 8)_ When sleeve 90 occupies the position shown in 
FIGURES 3 and 8, the balls 80 are held in bores 76 and 
dimples 78 to prevent movement of second sleeve 74 rela 
tive to mandrel 30. However, when the third sleeve 90 
moves to the position shown in FIGURE 9, the sleeve 
portion 90b is disposed opposite balls 80, whereby the 
balls are free to move outwardly from dimples 7 8 to per 
mit movement of second sleeve 74 relative to mandrel 30. 
The lower end of third sleeve 90 develops into an inwardly 
extending circular ?ange 93 that is in slidable contact with 
the external surface 54 of mandrel 30. 
A circumferentially extending groove 94 is formed in 

the lower interior surface of ?ange 92, as shown in FIG 
URE 8, and a resilient O-ring 96 is seated therein. O-ring 
96 seals with the external surface 54 of mandrel 30, as 
shown in FIGURE 8. A shear pin 98 engages both ?ange 
93 and mandrel 30 to maintain sleeve 90 in a ?xed posi 
tion on the mandrel prior to setting of the liner hanger 
A. The lower edge 84 of band 82, the upper edge 100 
of ?ange 93, and interior surface of third sleeve portion 
90b cooperatively de?ne a circumferentially extending 
con?ned space 102 (FIGURE 8) into which hydraulic 
?uid under pressure may be discharged from openings 
88. The extent of downward movement of sleeve 90 on 
mandrel 30 is limited by a helical spring 104 that en 
circles the mandrel. The upper end of spring 104 is con 
nected to ?ange 93. and the lower end of this spring rests 
on a circular rib 106 secured to the external surface of 
mandrel 30. 
The use and operation of the hanger support A are 

most simple. Hanger support A and perforated liner E 
are supported from the body 26 by causing engagement 
of threads 28 and 42. The hanger support A is then low 
ered in casing C to a desired depth therein, as shown 
in FIGURE 1. Hydraulic ?uid is caused to ?ll the tubing 
string 14, a second con?ned space 108 de?ned in man 
drel 30 between the ?rst and second packers 18 and 20, 
openings 88, and the ?rst con?ned space 162. Space 162, 
as may be seen in FIGURES 8 and 9, is of variable vol 
ume. When the hanger A is in the position shown in 
FIGURE 3, the spring 104 tends to maintain the third 
sleeve 98 in such relationship relative to ‘band 82 that 
the volume of con?ned space 182 is at a minimum. 

Thereafter pressure is applied to the hydraulic ?uid 
with su?icient magnitude to sever shear pin 98 to force 
the third sleeve 90 downwardly relative to mandrel 38. 
This downward movement of third sleeve 98 compresses 
spring 104 to the position illustrated in FIGURE 4. When 
the sleeve 90 is moved downwardly from the position 
shown in FIGURE 8 to that illustrated in FIGURE 9 
the balls 88 are free to move outwardly out of locking 
engagement with dimples 78. Thereafter, mandrel 30 
is no longer held in locked engagement with third sleeve 
98, and may be forced downwardly a short distance rela 
tive to bow springs 70. due to the latter being held sta 
tionary relative to casing C by said how springs. 

First sleeve 46 is held in a ?xed position on mandrel 
38 by a shear pin lit). After movement of the balls 80 
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to the outer positions, the setting tool B, mandrel 30, 
ring 58, ?rst sleeve 46, and pin 110 may be forced 
downwardly relative to slips 75 until the slips move out 
wardly su?iciently to frictionally contact the interior sur 
face of easing C. An increased force is then exerted by 
the setting tool B on mandrel 30 whereby the pins 110 
are severed and the collar 38 and mandrel 30 move 
downwardly relative to ?rst sleeve 46 and ring 58 to 
compress packer F and radially expand the latter to 
bring it into sealing contact with the interior surface of 
casing C. The hanger A is then set in casing C and the 
exertion of pressure on the ?uid in mandrel 30 may be 
terminated. 

After the hanger A has 'been set in the manner de 
scribed, the setting tool B is disengaged therefrom and 
lifted out of casing C. When it is desired to remove the 
hanger A from a set position, the setting tool B is low 
ered in casing C and caused to engage collar 38. An 
upward force is thereafter exerted on the setting tool B, 
with mandrel 30 and ring 58 being moved upwardly as 
a unit. Hydraulic ?uid under pressure need not be ap~ 
plied to the interior of hanger A when it is disengaged 
from a set position. 

This upward movement of ring 58 forces ?rst sleeve 
46 upwardly relative to slips 75, which slips remain sta 
tionary in the casing C due to the bow springs 70 which 
are in frictional pressure contact with the interior surface 
thereof. Upward movement of ?rst sleeve 46 relative to 
slips 75 allows the slips to move inwardly to occupy 
the positions shown in FIGURE 3. 
The band 82 also moves upwardly with the mandrel 

30, and by the time the slips are in the retracted position 
shown in FIGURE 3, the band has engaged the lower 
edge of second sleeve 74. As mandrel 30 moves upward 
1y relative to second sleeve 74, the dimples 78 are brought 
into transverse alignment with bores 76. The spring 104 
concurrently urges the third sleeve 90 upwardly, with 
the sleeve portion 90a moving to the position shown in 
FIGURE 8 to force balls 80 into dimples 78 and lock 
the second sleeve 74 and mandrel 30 together as a unit. 
Further upward movement of setting tool B results in 
the travel of mandrel 30 and slip assembly S as a unit, 
without relative movement therebetween. Hanger A then 
occupies the position shown in FXGURE 3 and may be 
moved upwardly through casing C to the ground surface. 

Should it be desired, the liner hanger A may be reset 
in casing C without withdrawing the hanger therefrom. 
In resetting the tool of the present invention the same 
procedure described herein is followed. In the resetting 
of the hanger A, the spring 104 rather than the pin 98 
maintains the third sleeve 90 in the position shown in 
FIGURE 3 prior to the setting operation. Accordingly, 
the spring 104 must be sufficiently strong to prevent the 
hydrostatic head of the fluid column in tubing 14 and 
mandrel 30 from moving the third sleeve out of the 
position shown in FIGURE 3 to that illustrated in FIG 
URE 4. Thus, the hanger A can only be reset if a sub 
stantial force from the ground surface is exerted on the 
?uid column in tubing 14. The slips 75 are reset in the 
same manner described with regard to the setting opera 
tion, but with the ?rst sleeve 46 being moved downward 
ly by compression of the packer F rather than the down 
ward force exerted on ?rst sleeve 46 by pins 108. 

I claim: 
1. An oil well liner hanger adapted to be set and reset 

'at predetermined depths in a string of casing by a setting 
tool that includes a tubing string having a closed lower 
end, two longitudinally spaced resilient packer cups 
mounted at ?xed positions on the lower end portion of 
said tubing string, with at least one port being formed in 
said tubing string between said packer cups and an engage 
able member on said tubing string above said packer cups, 
which hanger comprises: 

(a) a tubular mandrel in which a transverse opening 
is formed; 
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6 
(b) ?rst means for removably supporting said mandrel 
from said engageable member with said packer cups 
sealingly engaging the interior surface of said man 
drel above and below said opening; 

(c) a plurality of slips circumferentially spaced about 
said mandrel and inwardly positioned relative to the 
interior surface of said casing; 

(d) a plurality of resilient ?ngers longitudinally posi 
tioned on the exterior of said mandrel, which ?ngers 
support said slips; 

(e) second means slidably mounted on said mandrel 
for supporting said ?ngers, with said second means 
being in pressure frictional contact with the interior 
surface of said casing; 

(f) third means for maintaining said second means in 
a ?xed position on said mandrel until hydraulic fluid 
located in said tubing string between said packers in 
said mandrel and said transverse opening is subjected 
to greater than a predetermined pressure, whereupon 
said third means permits said mandrel to be moved 
downwardly relative to said second means; and 

(g) fourth means on said mandrel for moving said 
slips outwardly into frictional gripping contact with 
the interior surface of said casing when said man 
drel is moved downwardly in said casing relative to 
said third means. 

2. An oil well liner hanger as de?ned in claim 1 where 
in said ?rst means comprises a collar having an out 
wardly extending ?ange, which collar is secured to the 
upper end of said mandrel and engages said engageable 
means, which hanger further includes: 

(h) a cylindrical packer mounted on said mandrel be 
tween said ?ange and fourth means that is radially 
expanded into sealing contact with the interior sur 
face of said casing when said mandrel and collar are 
moved downwardly relative to said fourth means. 

3. An oil well liner hanger as de?ned in claim 2 where 
in said fourth means comprises a ?rst sleeve mounted on 
the upper portion of said mandrel, which mandrel has a 
downwardly and inwardly tapering surface that slidably 
engages the interior surfaces of said slips at a wedging 
angle. 

4. An oil well liner hanger as de?ned in claim 3 which 
further includes: 

(i) frangible means for maintaining said ?rst sleeve in 
a ?xed position on said mandrel, which frangible 
means is broken to allow said mandrel to move down 
wardly by the continued application of a downward 
force thereon after said slips have been moved into 
pressure frictional contact with the interior surface 
of said casing. 

5. An oil well liner hanger as de?ned in claim 4 which 
further includes: 

(j) ?fth means for moving said ?rst sleeve upwardly 
with upward movement of said mandrel to release 
said slips out of pressure contact with the interior 
surface of said casing to permit said hanger to be 
moved longitudinally in said casing. 

6. An oil well liner hanger as de?ned in claim 3 
wherein said second means includes: 

(h) ?rst and second longitudinally spaced rings slid 
ably mounted on said mandrel; 

(i) a plurality of longitudinally extending, circum 
ferentially spaced bow springs that frictionally engage 
the interior surface of said casing and extend be 
tween said ?rst and second rings, with said ?rst ring 
serving as a support for the lower ends of said 
?ngers; and 

(j) a second sleeve extending downwardly from said 
second ring, in which second sleeve a plurality of 
transverse bores are formed that may be brought into 
alignment with a plurality of dimples formed in the 
exterior surface of said mandrel, and which dimples 
and bores form a part of said third means. 
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7. An oil well liner hanger as de?ned in claim 6 where 
in said third means includes: 

(k) a ?at band encircling said mandrel above said open 
111s; 

(l) a plurality of rigid balls of greater diameter than 
the length of said bores, with said balls when partially 
disposed in said bores and dimples blocking said sec 
ond means in a ?xed position on said mandrel; 

(m) a third sleeve slidably mounted on said band, 
which third sleeve includes a lower inwardly extend 
ing ?ange that slidably engages said mandrel, with 
said third sleeve when in a ?rst position extending 
upwardly over said second sleeve a distance su?icient 
to maintain said balls in said dimples and bores, and 
with said third sleeve cooperating with said band to 
de?ne a con?ned space of variable volume that is 
in communication with said opening in said mandrel; 
and 

(n) spring means which at all times tend to maintain 
said third sleeve in said ?rst position, but with said ~' 
third sleeve being moved to a second position when 
hydraulic ?uid under pressure is discharged from 
said setting tool into said con?ned space, which third 
sleeve when in said second position allows said balls 
to move outwardly into said bores to permit said 
mandrel to be moved relative to said second means 
to set said slips in casing. 

8.v An oil well liner hanger adapted to be set and re‘ 
set at predetermined depths in a string of casing by a 
setting tool that includes a tubing string having a closed 
lower end, two longitudinally spaced resilient packer cups 
mounted at ?xed positions on the lower end portion 
of said tubing string, with at least one port being formed 
in said tubing string between said packer cups and an 
engageable member on said tubing string above said 
packer cups, which hanger comprises: 

(a) a tubular mandrel of lesser transverse cross section 
than the interior cross section of said casing, in 
which mandrel a transverse opening is formed; 

(b) ?rst ‘means for removably supporting said mandrel 
from said engageable member with said packer cups 
sealingly engaging the interior surface of said man 
drel and disposed above and below said opening, 
which ?rst means includes a circumferential body 
shoulder that projects outwardly adjacent an upper 
portion of said mandrel; 

(c) a cylindrical resilient packer mounted on said 
mandrel and in abutting contact with said body 
shoulder; 

(d) a ?rst sleeve having a downwardly and inwardly 
tapering external surface, which sleeve is mounted 
on said mandrel, with the upper edge of said ?rst 
sleeve being in abutting contact with the lower edge 
of said packer; 

(e) a slip assembly slidably mounted on said mandrel, 
which assembly includes ?rst and second longitud 
inally spaced rings, a plurality of bow springs ex 
tending between said rings that are in pressure fric 
tional contact with the interior surface of said 
casing, a plurality of resilient ?ngers extending up 
wardly from said ?rst ring, a plurality of slips 
mounted on the upper ends of said ?ngers, the 
inner surfaces of which ?ngers slidably contact said 
downwardly and inwardly tapering surface, with 
the outer surfaces of said slips being inwardly spaced 
from the interior surface of said casing, and a sec 
ond sleeve that extends downwardly from said sec 
ond ring and slidably engages said mandrel; 

(f) a cylindrical protuberance located on said mandrel 
above said transverse opening formed therein; 
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(g) a third sleeve slidably mounted on said protuber 

ance, which third sleeve includes a cylindrical ?ange 
that extends inwardly from the lower portion thereof 
to slidably engage said mandrel below said transverse 
opening, with said third sleeve and protuberance co 
operatively de?ning a con?ned space of variable 
volume that is in communication with said trans 
verse opening; 

th) second means for removably locking said slip as 
sembly in a ?xed position on said mandrel when 
said con?ned space is of a minimum volume; 

(i) spring means that at all times tend to move said 
third sleeve to a position where said con?ned space 
is of minimum volume, with said hanger being set 
by discharging hydraulic ?uid into said tubular string, 
mandrel, transverse opening and con?ned space to 
increase the volume of the latter and permit second 
means to move out of a locking position, and said 
setting tool and mandrel thereafter being moved 
downwardly relative to said slip assembly to allow 
said ?rst sleeve to radially move said slips into fric 
tional pressure contact with the interior surface of 
said casing, with further downward movement of 
said setting tool and mandrel after said slips have 
been set, compressing said packet to the extent that 
it radially expands into sealing contact with the 
interior surface of said casing and will so remain 
after cessation of pressure on said hydraulic ?uid; 
and 

(j) third means for moving said ?rst sleeve upwardly 
with upward movement of said mandrel and setting 
tool to permit said slips to move inwardly relative 
to the interior surface of said casing and allow said 
hanger to be moved vertically within said casing, 
with said spring means as upward movement of said 
mandrel takes place relative to said slip assembly 
moving said third sleeve into a position where said 
con?ned space is of minimum volume and said slip 
assembly is releasably locked in a ?xed position on 
said mandrel. 

9. An oil well liner hanger as de?ned in claim 8 
wherein said ?rst means comprises as threaded collar on 
the upper end of said mandrel and engages threads on said 
engageable member. 

10. An oil well liner hanger as de?ned in claim 8 
wherein said spring means is a helical spring that en 
circles the lower portion of said mandrel, with the 
lower end of said spring being held at a ?xed position 
relative to said mandrel, and the upper end of said spring 
being in contact with said third sleeve. 

11. An oil well liner hanger as de?ned in claim 8 
wherein said third means is a ring that encircles said 
mandrel, which ring includes a plurality of downwardly 
and inwardly tapering teeth that are harder than the ma 
terial de?ning said mandrel and that engage the ex 
terior surface thereof, with said ring being disposed Within 
an upwardly and inwardly tapering surface de?ned by 
said ?rst sleeve. 
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