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UNITED STATES PATENT OFFICE 
2,337,733 

I NER EANGEF, 

Erwin Burns, Los Angeles, and Frank C. Boyd, 
Whittier, Calif. 

Application October 22, 1940, Serial No. 362,198 
(Cl. 166—12) 9 Claims. 

This invention relates to oil well production 
tools and particularly pertains to tools for set 
ting pipe, tubing or casing within a cased well 
bore, and commonly known as a liner hanger. 

In the practice of completing oil wells it is 
customary to suspend a liner within the casing. 
This liner consists of a length of perforated pipe 
supported at its upper end in the lower end of the 
casing by means of a device commonly known as 
a liner hanger. The length of perforated pipe 
extends below the casing and into the uncased 
Well bore. In present day practice it is also com 
mon practice to employ a type of liner commonly 
known as the "pre-gravel packed' liner. This 
type of liner is delicate in construction and will 
not withstand the severe handling to which ordi 
nary liners are subjected such particularly as 
rotation of the liner in contact with the well 
formation. It is, therefore, desirable to provide 
a liner hanger which is simple in its construc 
tion, positive in Operation, and may be easily 
manipulated to set the slips in holding position 
with a minimum of manipulation or movement 
of the liner and without any rotation thereof. 
It is the object of the present invention, there 
fore, to provide a liner hanger by which a liner 
may be readily lowered into a well bore in a sim 
ple and effective manner and in the operation 
of which the liner may be supported without 
necessity of rotation while the slips of the hanger 
are set and without imposing any weight on the 
setting tool or the liner. 

It is a further object of the present invention 
to provide a liner hanger carrying a packing ele 
ment which cannot be accidentally disturbed or 
distended until the tool which is used to set the 
liner hanger has been released and the weight 
of the liner is imposed directly upon the slips 
of the hanger. 
Additional objects and features of this inven 

tion will be disclosed as the description of the 
invention is made. 
The present invention contemplates the pro 

vision of a setting tool having a barrel, a re 
movable stem associated therewith, slips carried 
by the barrel and normally held in retracted po 
sitions but capable of being released by manipu 
lation of the stem to set against the casing, and 
a deformable packer carried by the barrel and 
adapted to be distended into a sealing position 
when the weight of the liner is imposed upon 
the structure after the slips have set. 
The invention is illustrated by Way of example 

in...the accompanying, drawings, in which: 
Figure 1 is an enlarged view in longitudinal 
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section showing the liner hanger in its Original 
position before setting. 

Fig. 2 is a view similar to Fig. 1 in section and 
elevation showing the liner hanger set and the 
packing element distended to its packing posl 
tion. 

Fig. 3 is a view in transverse section through 
the liner hanger as seen on the line 3-8 of 
Fig. 1. 

Flg. 4 is a View in transverse Section showing 
the liner hanger as seen on the line 4-4 of Fig. 1 
and disclosing the slip mounting. 

Fig. 5 is an isometric view showing the pack 
ing actuating ring. 

Fig. 6 is a view in transverse section through 
the packing disclosing it and the packing cage. 

Fig. 7 is a fragmentary view in elevation show 
ing the head of the setting tool. 

Fig. 8 is an isometric view showing the pack 
ing cage. 

Fig. 9 is an enlarged fragmentary view in ver 
tical section showing details of the structure, 

Referring more particularly to the drawings, 
it is to be pointed out that certain parts and 
features of the present invention have been 
shown and described in an application for U. S. 
Letters Patent entitled 'Liner hanger,' filed 
April 25, 1939, in the name of Frank C. Boyd, 
Erwin Burns, and Ford A. Pilgrim, and bearing 
Serial No. 269,884, now Patent #2,228,503, grant 
ed January 14, 1941. 

Referring particularly to Figs. 1 and 2 of the 
drawings, 0 indicates a well casing which is 
set within a well bore and within which a 
liner hanger 2 is mounted, the liner hanger in 
cluding a square mandrel or stem. 3 which is 
threaded into the lower end of a drill pipe joint 
4. This stem is of square cross section and has 

a lower threaded end 5 which receives a nut 
16. The nut f6 is internally threaded at T and 
may receive the threaded end of a length of tub 
ing through which circulation of fluid or cement 
may be forced downwardly into the liner. The 
square stem 3 extends through a liner nut 8 
of the setting tool. This nut has a central bore 
therethrough of square cross section, as indicated 
at 9, through which the stem 3 may slide while 
positively engaging the nut to impart rotation 
thereto. The exterior surface of the lower cylin 
drical portion of the liner nut is formed with 
threads 20. These threads are square left-hand 
threads. The upper length of the nut is cylin 
drical, as indicated at 2, and has a cylindrical 
counterbore 22 above the squared stem opening 
9. This cylindrical portion is exteriorly thread 
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ed at 23 to receive an annular bearing nut 24. 
The bearing nut has a lower shoulder forming 
a ball race 25 which rests upon an anti-friction - 
bearing 26, here shown as being of the ball bear 
ing type. The anti-friction bearing 26 rests 5 
upon the upper end face of a sleeve 27 of the 
setting tool. This sleeve is cylindrical and is 
formed at its lower end with a frustoconical 
face 28. A cylindrical bore 29 is formed in the 
sleeve and the sleeve has a running fit with the 
upper cylindrical portion 2 of the nut 8. The 
lower end of this bore is counterbored and forms 
a square shoulder 30 which rests against a shoul 
der 3 at the upper end of the threaded section 
20 of the nut 8. This restrains the sleeve 27 
from longitudinal movement upon the extension 
2 of the nut f8. Extending downwardly from . 
the sleeve 27 are a plurality of separate slip en 
gaging fingers 32 which are mounted on the outer 
circumference of the sleeve 27 and overhang the 
screw portion 20 of the nut 8, as shown in Fig. 
7 of the drawings. Four of these fingers are here 
shown and their purpose in the structure will be 
hereinafter described. 

Mounted in the outer circumferential face of 
the sleeve 27 and spaced between the fingers 32 
are a plurality of radially yieldable dogs 33 which 
are shown in Fig. 3 of the drawings as being 
disposed in recesses 33'. In the rear of each of 
these dogs is a spring 35 which acts to yieldably 
urge the dogs to their outermost position. The 
outer faces of the dogs are formed with longi 
tudinal serrations so that they may frictionally 
engage the surface of the casing 0 and prevent 
rotation of the sleeve 27, as will be hereinafter 
described. 
The liner hanger includes a tubular body 34 

which is internally threaded at its upper end as 
indicated at 34', the threads being complemen 
tary to threads 20 on the nut 8. The upper end 
of the body 34 is formed with an internally and 
downwardly tapered seat 35 which is comple 
mentary to the end face 28 of the sleeve 27. 
Slidably mounted upon the tubular body member 
34 is a slip barrel 37 which fits over the body 
member 34 and rests against the upper face of 
an annular shoulder 38 formed around the body 
member 34 at a point intermediate its length. 
The upper face of the shoulder 38 provides a 
rest for the slip barrel 37 and holds the upper 
tapered end face 39 of the slip barrel in oblique 
alignment with the end face 36 of the body mem 
ber 34. Formed within the cylindrical Outer face 
of the slip barrel body 37 are puideways 40 which 
receive wickered slips 4. These slips are de 
signed to move upwardly and outwardly in the 
guideways 40 as urged by a plurality of springs 
42 mounted at the heel of the slips. The upper 
end of each slip is formed with a finger 43 which 
extends along a longitudinal slot 44 and into 
which slot the fingers 32 of the sleeve 27 extends. 
The fingers 32 and 43 are in longitudinal align 
ment therefor and when the Sleeve 2 is in its 
lowermost position force the slips downwardly 
and hold them retracted so that they will not. 
grip the wall of the casing O until released. 
The lower end of the slip barrel 37 is internally 

threaded as indicated at 45. This receives the 
upper threaded end of a packer cage 46. This 
cage is shown particularly in Fig. 8 of the draw 
ings, where it will be seen to have a substantially 
cylindrical body portion 47, at the lower end of 
which an enlarged collar 48 occurs. The body 
portion 47 is eut away at intervals in its circum 

wall portions 50 between the cutaway portions. 
The upper end of the cylindrical portion 49 is 
threaded, as indicated at 5, and is threaded into 
the threaded bore 45 of the slip barrel 37. It 
will be seen that due to the fact that the enlarged 
lower collar 48 is of a diameter somewhat greater 
than the diameter of the cylindrical body 4 a. 
square shoulder 52 will be formed in a plane at 
right angles to the longitudinal axis of the 
packer cage. Cast around the portions 50 of the 
cage and filling the openings 49 is a sleeve type 
packer 53. This packer may be of any desired 
design or construction and any suitable deform 
able material, such for example as lead or rubber. 
By reference to Fig. 6 it will be seen that the 
packer sleeve is cylindrical and of an outside 
diameter agreeing with that of the enlarged 
collar 48 on the cage. The inside diameter of 
the packer sleeve, indicated at 54, fits snugly 
around the circumferential face of the packer 
body 34, as clearly shown in Figs. 1 and 6. The 
length of the packer is such as to insure space 
for a packer actuating ring 55. The actuating 
ring 55 is shown in detail in Fig. 5 of the draw 
ings. Here it will be seen to comprise an annu 
lar wall section 56. The outer diameter of this 
Section agrees with the normal outside diameter 
of the packer sleeve and the outside diameter of 
the slip barrel 37. Arcuate lugs 5 extend in 
wardly from the annular portion 56 of the ring 
and are Spaced at equal intervals therearound. 
These lugs fit into the upper ends of the slotted 
openings 49 in the packer cage, it being under 
stood that the packer sleeve 53 is of a length 
shorter than the upper edges of the openings 49 
sufficient to permit the lugs 57 to assume a posi 
tion in the ends of the openings 49 and resting 
against the upper end face of the packer sleeve 
53. Attention is directed to the fact, as shown 
in Fig. 1 of the drawings, that the inside diam 
eter of the ring 55, as indicated at 58, is less than 
the Outside diameter of the shoulder 38 on the 
liner hanger body 34 so that the shoulder 38 will 
rest against the ring 55 for a purpose to be here 
inafter described. 
The lower end of the body 34 extends down 

Wardly below the cage 46 a desired distance and is 
externally threaded at 59 to receive a coupling 
collar 60 into which is threaded the upper end of 
a perforated liner 6. Before use the structure 
is assembled as shown in the drawings by placing 
the packer cage (reference #46) on the body 
member 34 with the ring 55 disposed above the 
sleeve 53. It will be understood that when thus 
assembled the shoulder 38 will hang on the ring 
55 and that the portions 57 of the ring 55 will 
protrude through the openings 49 in the packer 
cage 46. Thus the underface of the ring 55 will 
extend entirely across the upper face of the 
packing sleeve 53. The slip barrel 37 is then 
attached to the top of the packer cage 46 by 
threading the portion 5 of the packer cage into 
the threaded Section 45 of the barrel 3. When 
thus threaded the shoulder 38 of the body mem 
ber 34 will limit the downward movement of the 
slip barrel 37. The liner nut f8 carrying the 
sleeve 2 is then threaded into position within the 
upper end of the body member 34 and by en 
gagement of the threads 20 on the nut with the 
threads 34’ of the body member. When the nut 
is tightened into position the tapered face 28 
of the sleeve 27 will rest against the upwardly 
presented tapered faces 36 and 3 on the tu 
bular body and slip barrel respectively. It will 

ference as indicated at 49, and has longitudinal be understood that when this assembly operation 
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is made the sleeve 3 does not rotate since the 
fingers 32 extend into longitudinal recesses 4 - 
in the slip barrel 37. While thus held the nut 

is tightened and will move the fingers 32 down 
wardly to engage fingers 43 on the ends of the 
wickered slips 4. These slips will be held in 
their retracted positions so long as the nut is 
tightened to its seated position. Attention is 
directed to the fact that while the nut f8 is ro 
tated as controlled by the mandrel 3, the tubu 
lar body 34 is stationary and produces an ad 
vantage to be more clearly set forth herein 
after. When the structure is assembled as di 
rected, a perforate liner 6 is attached to the 
lower end of the tubular body 34 by a coupling 
collar 60. The structure is then ready to be low 
ered into the bore of an oil well and to be set 
with relation to the casing 0. 

In operation of the present invention the liner 
hanger is assembled and set as shown in Fig. 1 
of the drawings and is ready to be run into the 
well bore. It is to be pointed out that in the 
event the lower end of the packer cage 46 should 
strike an obstruction or meet resistance while 
being lowered into the casing that this will have 
no efect on the tool and the entre tool Will re 
main in its set assembled position, since the 
packer cage 46 is directly connected to the slip 
body through the threaded connection 45, and 
the slip body in turn being held against longi 
tudinal movement by bearing against the sleeve 
27 which is held by the hanger nut 8. It will 
therefore be seen that no amount of end thrust 
on the lower end of the cage 46 will ever deform 
the packer sleeve 53. When the structure is 
lowered into the well it will be understood that 
the liner 6 is in place on the lower end of the 
liner hanger body 34. Due to the length of the 
stem 3 it is possible for the hanger to have con 
siderable longitudinal movement on the stem. So 
that the hanger and the liner may be manipu 
lated sufficiently to facilitate the handling of 
the table slips or other means used at the Surface 
level. When the liner has reached the desired 
point of setting in the well rotation of the drill 
pipe 4 to the right will impart similar rotation 
to the square stem 3 and will result in positive 
rotation of the hanger nut 8. The nut will then 
advance longitudinally upwardly. This move 
ment will correspondingly move the sleeve 27 up 
wardly due to the abutting engagement of the 
shoulders 30 and 31. As previously explained, 
the sleeve 27 carries the fingers 32. These Will 
move upwardly and away from their abutting 
engagement with the extension fingers 3 car 
ried at the upper ends of the slips. This will 
permit the springs 42 to force the slips upward 
ly and outwardly into engagement with the inner 
face of the casing 0. Attention is also directed 
to the fact that during this operation the dogs 
33 frictionally engage the inner face of the cas 
ing to prevent relative rotation of the liner 
and hanger. At this time the sleeve 2 is held 
against rotation due to the fact that the fingers 
32 on the sleeve extend into longitudinal grooves 
32 formed in the outer face of the slip barrel 
37. When relative rotation takes place between 
the nut 8 and the sleeve 27 the anti-friction 
bearing 26 serves to reduce frictional resistance. 
When the slips 4f engage the Wall of the casing 
with sufficient force to hold the hanger in posi 
tion the weight of the liner is transmitted from 
the shoulder 38 of the body member 3 directly 
onto the actuating ring 55. Thus, this Weight 
will be imposed by the ring 55 and its lugs 57 
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3 
upon the packer sleeve 53 to deform the same 
and to force it outwardly to a sealing position, 
as shown in Fig. 4 of the drawings. Thus, the 
hanger with the liner suspended thereon will be 
set and sealed in position within the casing. 
After the sleeve 2 has been elevated to a point 
where the fingers 32 are retracted from the 
grooves 32' further rotation of the stem 3 will 
completely disengage the sleeve and nut from 
the hanger body 34 and will permit it to be re 
moved from the well with the drill string 4. 
From the foregoing description it will be seen 

that under no circumstances can the packer be 
set until the setting tool has been at least partial 
ly removed and that prior to such a time the 
packing elements will be held positively against 
any longitudinal movement. 
Another feature of importance in the present 

invention is that the liner which is to be set 
does not rotate when the setting tool is manipu 
lated. This is due to the fact that the dogs 33 
which are carried by the sleeve 2 engage the 
innerface of the casing 0 and hold the sleeve 
against rotation. At the same time the fingers 
32 act as external keys within the longitudinal 
grooves 44 of the slip barrel 3 and hold the 
slip barrel and packer against rotation. Since 
the tubular body member 34 which carries the 
liner 6 is supported entirely within the slip 
barrel and by the packer and its cage, the liner 
will not rotate even though the nut 8 is rotated 
in either direction. Thus the liner may be set 
at any point in the length of the well casing with 
out its rotating or without the neceessity that it 
shall rest upon the bottom of the well bore be 
fore setting may be effected. 
The present design of liner setting tool does 

not require the use of special separate tools or 
the use of more than one string of pipe since 
the liner is directly carried on the liner setting 
too and a tool is directly carried upon a single 
string of pipe. The invention also involves the 
novel feature of insuring that the slips are dis 
posed above the packer and that they are directly 
actuated by the application of the weight of the 
liner to the deformable packing. independently 
of the slipS. 

It will thus be seen that by the arrangement 
here disclosed it is possible to provide a liner 
hanger of the type shown in the aforementioned 
co-pending application for U. S. Letters Patent, 
Serial No. 269,884, now Pat. FE2,228,503, With the 
additional advantages that the slips of the liner 
hanger when set carry the entire Weight of the 
liner, and that in turn the weight of the liner 
then automatically expands the packer sleeve to 
form a seal, and that furthermore, obstructions 
encountered in lowering the tool into the Well 
will have no effect to either set the slips or de 
form the packer. 
While we have here shown the preferred form 

of our invention as now known to us, it will be 
understood that various changes may be made in 
combination, construction and arrangement of 
parts by those skilled in the art, without de 
parting from the spirit of our invention as 
claimed. 

Having thus described Our invention, what we 
claim and desire to secure by Letters Patent is: 

75 

1. A liner hanger, comprising an elongated cy 
lindrical body portion from which a liner may 
be suspended, a slip structure including a sleeve 
slidably mounted on said body portion and car 
rying a plurality of slips adapted to engage a 
circumscribing casing wall, an expansible packer 



structure carried on said body and rigidly se 
cured to said slip sleeve, means releasably holding 
the slips in their retracted positions and releas 
ably holding said cylindrical body portion, and 
means between said packer and the cylindrical 
body whereby the weight of the liner will be 
imposed upon the packing structure to expand 
the same only when the slips and the cylindrical 
body have been released. 

2. A liner hanger structure including an elon 
gated tubular body member suspended in a Well 
bore from its upper end and carrying a liner 
at its lower end, a slip barrel mounted upon 
said body member and carrying a plurality of 
slips, releasable means supporting the tubular 
body member and holding the slip barrel against 
relative movement with the body member and 
holding the slips in a retracted position, an ex 
pansible packer carried on the lower end of the 
slip barrel independent of and below the slips 
and slip actuating means and means between said 
tubular body member and the packer whereby 
when the slip barrel is released for relative lon 
gitudinal movement with relation to the body 
member and the slips are released so that the 
weight of the liner will be imposed upon the 
packer to set the Same. 

3. A liner hanger structure, comprising a Sup 
porting string of pipe, an elongated tubular hang 
er carrying a liner at its lower end, a detachable 
connection between the upper end of the Sup 
porting string and the liner hanger member, a 
slip barrel through which the liner hanger tele 
scopes, said slip barrel carrying a plurality of 
slips normally held in their retracted position 
by said detachable connection, a packer struc 
ture through which the body member extends 
and which structure includes a rigid cage mount 
ed upon the slip barrel, a deformable packer 
sleeve carried by the cage, and COOperating means 
between the body member and the deformable 
packer structure whereby when the detachable 
connection is released from the liner hanger the 
slips will be set and the packer will be expanded 
by having the weight of the liner imposed on 
said cooperating means. 

4. A combined liner hanger and packer, com 
prising a suspending string of pipe, a tubular 
body member, detachable means disposed at the 
upper end of said body member and by which 
it is supported from the string of pipe, the lower 
end of said body member carrying a liner, a slip 
barrel through which the liner hanger extends, 
means limiting longitudinal movement of the 
barrel upon the body member in either direction, 
said detachable supporting means cooperating 
therewith to prevent longitudinal movement, of 
the body and barrel in either direction when set, 
slips carried on the slip barrel to engage the 
wall of a casing through which the hanger ex 
tends, a rigid packer cage secured to the lower 
end of the slip barrel and carrying a deform 
able packer, a cooperating means between the 
body and the deformable packer whereby when 
the detachable supporting member is detached 
the slipS are set, the hanger body move down 
wardly with relation to the slip barrel and im 
pose the weight of the liner upon the upper end 
of the deformable packer to deform the same. 

5. A combined liner hanger and packer com 
prising an elongated tubular body adapted to 
support a liner at its lower end, a tubular slip 
barrel through which the body extends and upon 
which it has limited longitudinal movement, said 
slip barrel carrying casing engaging slips mov 
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2,887,788 
able longitudinally of its outer face, stop means 
carried by the body for limiting downward move 
ment of the barrel on the body, a rigid packer 
cage secured to the lower end of the barrel and 
through which the barrel extends, a deformable 
packer sleeve carried by the packer cage and 
downwardly against which the stop means of 
the hanger body bears, a support for the hanger, 
detachable means carried thereby for engaging 
the hanger body and temporarily COOperating 
With the stop means on the hanger body to hold 
the hanger body and the slip barrel against lon 
gitudinal movement with relation to each other, 
and means carried by the detachable means for 
holding the slips in retracted position until the 
releasing action of the detachable means is made 
by the Supporting member and permits the slips 
to set, whereby the slip barrel will be fixed against 
rotation and the hanger body will be released 
to impose its Weight and the Weight of the liner 
upon the deformable packer sleeve to set the 
Sale. 

6. A combined liner hanger and packer, com 
prising a tubular body member adapted to sup 
port a liner at its lower end, a rotatable threaded 
nut disposed at the upper end of the body mem 
ber and detachably engaging the same, a sup 
porting stem slidably mounted through said nut 
for longitudinal movement and positively engag 
ing the nut for rotation therewith, the upper end 
of Said stem engaging a supporting string of pipe, 
a slip barrel slidably mounted upon the body, co 
Operating means between the hanger body and 
the slip barrel for preventing downward move 
ment of the slip barrel upon the hanger body 
While permitting downward movement of the 
hanger body with relation to the slip barrel, a 
packer structure rigidly supported upon the slip 
barrel, engaging means between the hanger body 
and the packer structure whereby downward 
movement of the hanger body as produced by 
the weight of the liner carried thereby will set 
the packer, slips mounted upon the slip barrel 
and urged toward a set position, and a sleeve 
Carried upon the nut and movable thereWith to 
releasably hold the hanger body and the slip 
barrel against relative longitudinal movement 
and the slips against setting movement, whereby 
when the nut and supporting means are manipu 
lated to disengage the nut from the hanger body 
the slips will be released to set and the support 
of the hanger body will be released from the nut 
and sleeve and imposed upon the packer struc 
ture to set the same. 

7. A combined liner hanger and packer, com 
prising a tubular body member adapted to sup 
port a liner at its lower end, a rotatable threaded 
nut disposed at the upper end of the body mem 
ber and detachably engaging the same, a sup 
porting stem slidably mounted through said nut 
for longitudinal movement and positively engag 
ing the nut for rotation therewith, the upper end 
of Said stem engaging a supporting string of pipe, 
a slip barrel slidably mounted upon the body, co 
Operating means between the hanger body and 
the slip barrel for preventing downward move 
ment of the slip barrel upon the hanger body 
while permitting downward movement of the 
hanger body with relation to the slip barrel, a 
packer structure rigidly supported upon the slip 
barrel, engaging means between the hanger body 
and the packer structure whereby downward 
movement of the hanger body as produced by 
the weight of the liner carried thereby will set 
the packer, slips mounted upon the slip barrel 
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and urged toward a set position, a sleeve carried 
upon the nut and movable thereWith to releas 
ably hold the hanger body and the slip barrel 
against relative longitudinal movement and the 
slips against setting movement, whereby when 
the nut and Supporting means are manipulated 
to disengage the nut from the hanger body the 
slips will be released to set and the support of 
the hanger body will be released from the nut 
and sleeve and imposed upon the packer struc 
ture to set the same, and an actuating ring in 
cluded within the packer structure and through 
which the hanger body extends, said actuating 
ring engaging the hanger body and the packer 
to impose the Weight of the hanger body and the 
liner upon the packer. 

8. A packer assembly, comprising a tubular 
body member, a packer cage disposed there 
around and being substantially cylindrical and 
tubular in shape and adapted to engage a sup 
porting member at its upper end, the lower. end 
of said cage being formed with a shoulder in a 
plane transversely of the longitudinal axis of the 
cage and extending outwardly therefrom, the wall 
of the cage being formed with a plurality of 
longitudinally extending and circumferentially 
arranged slotted openings, the central passage 
way through the cage being reduced in diameter 
at each end and agreeing substantially with the 
outside diameter of the body member, a deform 
able packer sleeve carried by the cage and being . 
of a thickness as represented by the outside di 
ameter of the shoulder on the cage to the inside 
diameter of the restricted passageway, whereby 
the longitudinal slots in the Wall of the cage will 
be occupied by the sleeve and the cage wall por 
tions occurring between said slots will be incor 
porated in the walls of the sleeve, and an actuat 
ing ring at the upper end of Said cage having an 
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outside diameter agreeing with the outside di 
ameter of the packer sleeve in its normal posi 
tion, an inside diameter agreeing with the di 
ameter of the body of the cage and carrying 
arcuate lugs which extend into the slots through 
the Wall of the cage and conforming to a circle 
as represented by the inside diameter of the 
packing sleeve, said ring being engaged by the 
body member, whereby downward pressure upon 
the ring will act against the upper end of the 
sleeve to deform the same. 

9. A combination liner, hanger and packer 
comprising a tubular body member at the lower 
end of which a liner is attached; a packer on 
said tubular body member, cooperating means 
between the tubular body member and the packer 
whereby the weight of the tubular body member 
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and the liner will be imposed upon the packer 
to deform the same; a detachable supporting 
structure engaging the upper end of the tubular 
body member and from which the tubular body 
member may be disconnected by rotation; a slip 
barrel mounted on the tubular body member and 
carrying wickered slips adapted to engage a well 
casing and be anchored; a positive connection 
between said slip barrel and the packer structure 
and means carried by the detachable supporting 
structure and engaging the slip barrel for longi 
tudinal movement relative thereto without rota 
tion and whereby the wickered slips will be held 
in retracted positions when the detachable Sup 
porting means is in engagement with the body 
members, and means carried by said positive con 
nection for engaging the well casing and prevent 
ing rotation of the positive Connection, slip barrel, 
the packer and the tubular body member with 
relation to the casing. 

ERWIN BURNS. 
FRANK C. BOYD, 


