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part of a Setting element Of Section of the Struc 
ture, is provided for lowering the liner I and 
body into the well and for controlling the 
means if and f2, and means 4 for handling the 
flushing fluid. The setting section is separable 
from the well Section to be removable from the 
well as will be hereinafter described. 
The body 10 of the hanger is an elongate tubu 

iar structure received in the casing C. With Sub 
stantial clearance to leave an annular passage 
5 for the flushing fluid, as will be later described. 
A Series of Spaced longitudinally extending slots 
f6 is provided in the upper portion of the body 0. 
he body O is formed or equipped for ready 

connection with the upper end of the liner T, 
and to be releasably engaged by the setting tool 
or mandrel 3. In the form of the invention 
illustrated a sub or connecting member 7 is 
threaded in the lower end of the body f) and the 
lower end of the member 7 is in turn threaded 
into a collar 18 on the upper end of the liner L. 
The member 7 may shoulder against the lower 
end of the body and is provided with spaced 
longitudinally extending external ribs 9 with 
abrupt upper ends to form abutmentS. for the 
packing means 2, as will be later described. The 
upper portion of the member 7 is provided 
with a rather heavy internal thread 20 and the 
upper end 2 of the member. slopes down 
Wardly and in Wardly. 
The gripping means is provided to connect 

the-hanger body 0 with the casing C to suspend 
the liner L. from the casing. So that it occupies 
the desired position in the open part of the well 
W. 
l'anged on the upper part of the body and con 
pl'ises a cone member 22 threaded on the : upper 
end of the body. The lower end of the member 22. 
presents a downwardly and in Wardly sloping Sur 
face 23. The means l i further includes. a. plu 
rality of gripping members or slips. 24. 
SlipS 24 are segmental wedge-like elementShaw 
ing sloping inner Sides which conform to the cone. 
surface 23, and having toothed outer surfaces 
for gripping the inner. Surface of the casing, C. 
The slips 24, are movable. On the surface 23, be 
tween retracted positions, where they are clear 
of the casing C, and expanded, or, actuated posi 
tions where they grip the inner surface of the 
casing. W 

In accordance with the invention the slips. 24. 
are Spring loaded, or Spring urged. Somewhat 
flexible fingers or reins. 25 are secured to the 
lower ends of the slips. 24. In the drawings I 
have shown the reins 25-welded in recesses or 
grooves in the lower parts of the slips 24. A ring 
26 is shiftably engaged on the body. 9...some dis 
tance below the slips 24. The lower ends of the 
slip reins 25 are riveted or otherwise fixed to 
this ring 26. A. collar 27 is fixed to the exterior 
of the hanger body O where it is spaced below. 
the ring 26. In the drawings the collar 2 is 
shown welded to the body. O, it being under 
stood that it may be. Secured in...other manners. 
A coiled spring 28 surrounds the body í 0 and is. 
arranged under compression between the ring 
26 and the collar 27. The spring 28 urges...the 
ring 26 and slips 24 upwardly so that the slips. 
have gripping engagement With the casing. C but 
the spring is normally held inactive by the set 
ting tool 3. as will be later described, 

Blocks or lugs 29. are secured to the lower 
parts of the slips. 24 to extend inwardly there 
from. The lugs 29 may be formed integral with 
the slips 24 or may be welded to the slips. The 

The gripping means. is preferably ar. 

The 
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4. 
lugs 29 extend into and operate in the slots 6 
in the body 9. In accordance With the inven 
tion the lugs 29 are proportioned to project into 
the interior of the body 9 when the slips 24 are 
in their retracted positions and to be clear of the 
interior of the body 9 when the slips 24 are in 
their active positions. The upper ends if the 
lugs 29 may be notched or grooved for more de 
pendable cooperation with the setting tool 3. 
The sealing or packing means 2 is arranged 

on the body. . ) below the gripping means 
and is provided to seal or pack between the body 
A () and the casing C. The packing means 2 is 
a tubular or annular assembly engaged around 
the body 0 and comprises an upper ring or gland 
30, a lower gland 3 and a sleeve-like body of 
packing 32 engaged between the glands 30 and 
3. The packing 32 may be lead or similar ma 
terial capable of distortion and expansion when 
subjected to compression. Ehe engaging ends 
of the glands 3 and 3 and the packing 32 have 
interlocking tongues 33 which connect the glands 
and packing to form a continuous, unit. The 
glands 30 and 3 are proportioned to be freely 
received in the casing C and the packing 32 is 
initially of about the same external diameter 
as the glands to freely enter the casing. 
When the packing means 2 is in the idle or 

unactuated condition the upper gland 30 is imme 
diately below or adjacent the collar 27 and the 
lower gland 3 is spaced a substantial distance 
above the ribs 9. Releasable or frangible means 
is provided for holding the packing means 2 in 
this unactuated position. A shear pin 34 is 
engaged in openings in the body 0 and the gland 
38 to releasably retain the packing means 2 in 
the unactuated: position, The shear pin 34 is 
illustrated in Fig. 9. 

Gripping means may be provided to retain or 
hold the packing 32 in its expanded or actuated 
condition. The interior of the gland 30 may be 
formed with spaced vertical recesses 35 having 
downwardly and inwardly inclined walls and grip 
pers 36 may be shiftably engaged in these recesses, 
see Fig. 9. The grippers. 36, have sloping backs 
engaged on the recess. Walls. and have toothed 
for Ward sides for gripping the external surface of 
the body, 9: The grippers 36 allow free down 
Ward movement of the gland 30 but automatically 
grip the body. 0 to prevent upward or return 
movement of the gland. 
The packing means 2 embodies parts engage 

able by parts on the setting tool or mandrel 3 to 
bring about the fracture of the pin 34 and the 
expansion of the packing 32. In accordance with 
the invention the hanger body. O has a plurality 
of Spaced longitudinal slots 37 of substantial 
length spaced between its upper and lower ends, 
The slots 37 serve as: by-passports of the flushing 
means 4 to be later described. Blocks. 38 are 
engaged or fitted on the upper end of the upper 
packing gland 39 and slidably or-shiftably engage 
in the slots. 37. Screws 39;may secure the blocks 
38 to the follower or gland 30. The parts of the 
blocks. 33 which operate in the slots. 37 have up 

engageable by elements on the setting tool 3 for 
the fracture of the pin 34 and the compression of 
the packing 32. It will be observed that the shear 
pin 34-serves, to initially retain the packing means 
2 in an elevated position adjacent the gripping 
means ... Where substantial portions of the slots 
3. are uncovered or unobstructed for the free flow 
of the flushing fluid. . 
The setting tool or setting mandrel. 3, which 
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is an element of the invention and may be termed 
the setting section serves to releasably attach the 
body to a setting string 4., to be run into the 
Well thereon, and is employed to control or operate 
the gripping means í and the packing means í 2. 
The setting string i is a well string of pipe or 
tubing and the mandrel 3 is connected to the 
lower end of this tubular string. 
The Setting mandrel 3 comprises an upper 

Section 42 and a lower section 43. The upper sec 
tion 42 is a length of pipe or tubing received in the 
hanger body 3 with substantial clearance, leav 
ing ample Space for the passage of fluid through 
the body. A suitable threaded connection 44 se 
cures the upper end of the section 42 to the lower 
end of the setting string 4. A sub or connecting 
member 5 connects the upper and lower sections 
42 and 63. The lower section 43 is an elongate 
tubular member or extension and is preferably of 
leSS diameter than the upper section 42. The 
lower section 3 may be quite long, its length 
depending to a large extent upon the length of 
the liner I. The connecting member 45 may be 
threaded on the adjacent ends of the sections 
62 and 43 and is larger in external diameter than 
Said SectionS. 

The lower portion of the member 45 has an 
eXternal thread ?ê for cooperating with the 
thread 23 to releasably connect the body 0 and 
the mandrel 3. The threads 20 and 46 are 
preferably straight lefthand threads to be easily 
unthreaded without loosening or endangering 
the threaded connections of the setting string 4. 
A. flange ?i is provided on the member 45 above 
its thread 66 and has a sloping lower face 48 
Which engages and Seals with the sloping end 2 
of the member when the threads 20 and 45 
are fully engaged. When the threads 20 and 46 
8.re fully engaged the setting tool or mandrel 3 
is in what I will term its initial position. This 
initial position of the mandrel 3 is illustrated 
in Fig. 1. Where it Will be observed that the sec 
tion 2 extends upwardly beyond the top of the 
body í 9 and the section 43 extends downwardly 
to adjacent the lower end of the liner L. 
The mandrel 3 is provided with an actuating 

part for cooperating with the lugs 29 for the 
control of the gripping means í . This part is 
preferably in the nature of a ring 49 surrounding 
the upper section 42 and proportioned to be re 
ceived in the body 8 to engage downwardly 
against the lugs 23. The ring 49 surrounds the 
Section 32 with considerable clearance and is 
Secured to the section by Spaced Welded webs 50, 
leaving ample spaces for the free flow of fluid up 
Wardly through the ring. When the mandrel 
3 is in its initial position the ring 69 bears 
down Wardly on or cooperates with the lugs 29 
to hold the slips 24 in their retracted positions. 
The lower end of the ring 39 may be pitched 
or beveled to better cooperate with the grooved 
upper ends of the lugs 29 and to positively lock 
the slips 26 against outward movement. When 
the thread 46 of the mandrel 3 is partially un 
threaded upwardly from the thread 28 a given 
distance the ring 49 is raised sufficiently to al 
low the slips 24 to assume their gripping posi 
tions. As the slips 24 move upwardly under 
the action of the spring 28 the lugs 29 move 
outwardly in the slots 6 and are fully retracted 
from the interior of the body so that they 
are no longer engageable by the ring 49. Fig. 2 
of the drawings illustrates the intermediate posi 
tion of the mandrel 3 where the member 45 is 
partially unthreaded from the member 7 so 
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6 
that the slips 24 are moved up on the cone sürf 
face 23 and the lugs 29 are retracted within the 
slots 6. 
The mandrel 3 is further provided with a 

means or part for cooperating with the shoulders 
on the blocks 38 to actuate or compress the pack 
ing means 2. This part may be carried by the 
connecting member 45 and is in the nature of a 
split extensible spring sleeve comprising a ring 
5 and a multiplicity of spring fingers 32 de 
pending from the ring. The ring 5 is supported 
for rotation and may be arranged on the upper 
part of the member 45. I have shown the ring 
5 positioned between a collar 53 on the section 
42 and an upwardly facing shoulder 54 on the 
member 45 to be held against longitudinal move 
ment. The arms or fingers 52 slope or curve 
downwardly and outwardly and are formed so 
that they tend to Spring OutWardly. The width 
of the fingers 52 is such that the fingers are 
too wide to enter the slots 6 and is such that 
at least one finger 52 will spring into each slot 
37. The fingers 52 are in spaced adjacent re 
lation and may be proportioned so that their 
width is less than one-half the width of the 
slots 37 to insure the entrance of at least one 
finger 52 in each slot. The lower ends of the 
fingers 52 are preferably straight and substan 
tially horizontal to cooperate with the shoulders 
48. When the mandrel 3 is in its initial posi 
tion illustrated in Fig. 1 the fingers 52 are con 
fined in the body below the slots 37. Following 
disconnection of the threads 2 and 46 the man 
drel 3 is moved upwardly at which time the 
fingers 52 ride up in the body O and pass out 
of the body. The lower ends of the blocks 38 
are tapered or sloped to allow the fingers 52 to 
freely slide past the blocks. The upper end 55 
of the cone member 22 slopes downwardly and 
in Wardly to guide the fingers 52 back into the 
body when the mandrel 3 is lowered to actuate 
the means 2, as will be later described. 
The fluid handling means 4 provides for the 

full, effective flushing of both the open lower 
portion of the well W. and the liner I, and is such 
that the packing means 2 and the gripping 
means í i are completely avoided or by-passed by 
the returning flushing fluid so that these means 
do not interfere with the return flow and do not 
become mudded up. The flushing means or 
fluid handling means 4 includes the slots 37 
referred to above. The size or capacity of the 
slots 37 is ample so that the slots easily handle 
the full volume of the flushing fluid. During the 
flushing operations the slots 37 have extensive 
lower portions eXposed or open below the packing 
means 2 to place the interior of the body f) in 
full communication. With the Surrounding space 
f5 for the free upward return of the fluid through 
the upper portion of the body to which carries 
the gripping means and the unactuated pack 
ing means f 2. 
The means 4 further includes a fluid discharg 

ing or directing means on the lower section 43 
of the mandrel 3 which comprises a plurality of 
vertically and circumferentially spaced discharge 
ports 56 provided in the lower portion of the 
section 43, and sealing plungers or cups 57 mount 
ed on the section 43 above and below the ports 
56. The packers or cups 5 are formed to slidably 
Seal. With the interior of the liner I and thus 
confine the discharge from the ports 58 to clear 
or Wash the perforations of the liner L. The 
lower end of the section A3 is initially open so 
that the Washing fluid is discharged directly into 



2,442,544 
7 

the well during the initial washing operation 
which is for the purpose of cleaning the walls of 
the Well preparatory to suspending the liner. 
Walve means is provided to close the lower end-of 
the section 43 when it is desired to cleanor wash 
the liner L. An upwardly facing valve seat 58 
is provided in the section 43 below the ports 
56. A valve member or ball 59 may be dropped 
or pumped down the string. 4. and through the 
sections 42 and 43 to cooperate with the seat 58 
when the liner I is to be flushed. 
In employing the liner hanger of the invention 

the parts are assembled and conditioned to as 
sume the positions illustrated in Fig. 1 of the 
drawings and the mandrel 3 is secured to the 
lower end of the string 4 whereupon the as 
sembly is run into the well. The string 4f may 
be lowered to bring the lower-end of the liner L. 
the desired distance above the well bottom. Wa 
ter or other fluid is then circulated. Or pumped 
down through the string 4f to wash the open-low 
er portion of the Well W. The fluid discharges 
from the lower end of the section-43 to pass out 
through the shoe S and Washes the Well Wall. 
If desired, the string 4 may be moved up and 
down as the fluid is discharged to more thorough 
ly wash the open lower part of the well. There 
turning Washing fluid flows upwardly through 
the passage 5 to the slots 37, then passes in 
through the slots to continue upwardly through 
the body O and casing C. The returning fluid 
thus by-passes the means - and 2. 

Following this initial washing operation the 
string 4 is lowered to engage the shoe S with 
the bottom of the well and is then rotated 
through say six or eight revolutions to thread 
-or move the mandrel 3 upWardly with respect 
to the liner L. and the body - 0. During this un 
threading operation the engagement of the shoe 
S with the well bottom holds the liner I and the 
body against turning. The upward move 
ment of the mandrel f3, resulting from the co 
(operation of the threads 20 and 46, brings the 
mandrel 3 to its intermediate position described 
above to release or free the slips 24 for action. 
When the mandrel 3 is moved or unthreaded 
upwardly the ring 49 moves away from the lugs 
29 and the spring 28 urges the slipS upwardly 
along the cone surface 23. Upward movement 
of the slips 24 is accompanied by OutWard move 
ment of the slips so that the lugs 29 are retracted 
from the interior of the body ?o and are moved 
outwardly into the slots 6. The operation just 
described conditions the slips 24 for operation. 
The string 4 is then raised to bring the liner 

L to adjacent the desired final position. The 
threads 20 and 46 remain engaged so that the 
liner hanger and the liner L. are raised with the 
string 4. During this upward movement the 
spring loaded slips 24 merely drag against the 
internal surface of the casing C, their roughened 
surfaces or teeth being formed to readily slide 
upwardly in the casing C. When the hiner has 
been raised to the Selected position the string. 4 
is allowed to settle or move downwardly to com 
plete the actuation of the slips. 24 and to test 
the slip grip. If the string 4 moves, downwardly 
a distance less than it was raised it indicates 
that the slips 24 have obtained a proper gripping 
engagement with the casing C. En most in 
stances the slips 24 obtain a firm final engage 
ment with the casing C almost immediately and 
the liner hanger and liner move downwardly but 
a short distance. 

Following the actuation of the slips 24 the 
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8 
string 4 is rotated to disconnect the thread 46 
from the thread 20 and the string is raised to 
release the setting string from the liner hanger. 
Through this operation the setting section of the 
structure is freed from the well section for free 
movement relative thereto. The valve or ball 59 
is then dropped or pumped down through the 
string 4 and mandrel 3 to come to rest on the 
Seat 58. Washing fluid or flushing fluid is cir 
culated down through the string 4 and mandrel 
3 to discharge from the ports 56. The fluid 
discharged from the ports 56 is confined between 
spaced packers or sealing cups 57 and is obliged 
to discharge OutWardly through a limited num 
ber of slots of the liner L. So that it thoroughly 
clears the perforations or slots. During this 
washing of the liner Lthe string 4f may be moved 
upwardly and downwardly so that the perfora 
tions of the liner are cleared or washed through 
out the length of the liner. 

- The Washing fluid, after its discharge through 
the perforations of the liner L, returns or flows 
upwardly around the liner and through the space 
5. This upwardly flowing fluid passes inwardly 

through the open lower parts of the slots 37 and 
then flows up through the body 0 into the casing 
C. and flows up through the casing to the ground 
surface. The diversion of the Washing fluid 
through the slots 37 completely by-passes the 
fluid around or past both the gripping means 
and packing means 2. The gripping means 
and packing means 2 restrict and obstruct the 
already limited space around the body 0 and 
the returning washing fluid passes in through the 
slots 37 with little or no tendency to flow up 
around the upper portion of the body i 10 which 
carries the means f and 2. Accordingly, there 
is no obstruction retarding the return flow of the 
washing fluid and the gripping means if and . 
packing means 2 are not liable to become 
mudded up. 
When the liner L has been washed the setting 

string 4 is moved downwardly to reenter the 
fingers.52 in the body 8. The string 4? is low 
ered until the ends of the fingers 52 engage the 
shoulders 40. With the fingers 52 in engagement 
with the shoulders 49 the Weight or a portion of 
the weight of the setting string 4 is applied to 
the upper gland 30 of the means 2 through the 
medium of the fingers 52...and the shoulders 40. 
This results in shearing or fracturing of the shear 
pin 34 and the packing means - f2 is moved down 
with the string 4 until the lower gland 3 rests 
on the ribs i9. The weight or the portion of the 
weight of the string 4f thereafter imposed on the 
upper gland. 38, by the engagement of the fingers 
52 with the shoulders 40, compresses the pack 
ing 32. In this mariner the packing S2 may be 
compressed to effectively and dependably seal 
between the interior of the casing C and the 
exterior of the body E. Fig. 5 of the drawings 
shows the packing 32 in its actuated or sealing 
condition. It is to be observed that the packing 
32 seals between the casing C and the body 0 
in a zone below the slots 37 thus sealing off the 
slots from the open lower portion of the well 
boe W. 

Following the actuation or compression of the 
packing 32 the setting string 4 is Withdrawn 
from the well. When this is done the fingers 52 
merely ride up in the body 0 until they pass 
out of the body. The upward withdrawal of the 
mandrel 3 leaves the interior of the hanger free 
and entirely unobstructed for the free flow of 
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the well fluids and for the insertion and instal 
lation of other well equipment. 

Having described only a typical preferred form 
and application of my invention, I do not wish 
to be limited or restricted to the specific details 
herein set forth, but wish to reserve to myself 
any variations or modifications that may appear 
to those skilled in the art and fall within the 
scope of the following claims. 

Having described my invention, claira: 
1. A hanger, for a well liner and to be handled 

by a tubular setting string having an extension 
entering the liner, comprising a tubular body to 
be secured to the upper part of the liner, means 
for releasably connecting the string With the 
body, the string being operable to conduct Wash 
ing fiuid to the liner through the extension, grip 
ping means supported by the body for Slippo't- 
ing the body and liner in the well, packing means 
supported by the body operable to seal the body 
in the well, the gripping means and packing 
imeans being spaced above the releasable connect 
ing means, the body having at least one by-paSS 
port located below the packing means when the 
packing means is unactuated for passing the 
returning fluid from around the liner into the 
body to flow upwardly therethrough past the 
packing means without commingling with fiuid 
entering the well. 

2. A hanger, for a well liner and to be handled 
by a tubular setting string having an extension 
entering the liner, comprising a tubular body to 
he secured to the upper part of the liner, means 
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for releasably connecting the string with the 
body, the string being operable to conduct wash 
ing fluid to the liner through the extension, 
gripping means supported by the body for Sup 
porting the body and liner in the Well, packing 
means supported by the body for sealing the body 
in the well, the gripping means and packing 
means being spaced above the releasable connect 
ing means, the body below the packing means 
having at least one by-pass port for passing the 
returning iuid from around the liner into the 
body to flow upwardly therethrough past the 
packing means Without conningling with fluid 
entering the well, and means operable to position 
the packing means to prevent flow through said 
port from around the liner. 

3. A liner hanger for use on a tubular Weil 
stiring comprising a tubular body to be secured 
to the Upper part of the liner, means for releas 
ably connecting the string with the body so the 
stiring extends into the body with clearance thus 
leaving a passage for fuid, the string being oper 
able to conduct Washing fluid through the body 
to the liner to pass outwardly, therethrough, grip 
ping means carried by the body for gripping 
the well wall to support, the body and liner in 
the Well, and p3.cking means carried by the body 
for sealing the body in the Well, the gripping 
aeans and packing means being spaced above 
the releasable connecting means, the body be 
tWesh the releasable connecting means and the 
gotic;n carrying the gripping means and the 
p38king nears having at least one by-pass port 
for assing the returning Washing fluid from 
3rors the liner into said passage to Sow up 

y therethrough. 
4. In a liner hanger for use on a tubular setting 

sting, a tubular body to be secured to the liner, 
gripping means carried by the body operable 
to engage in the well to support the liner therein, 
longitudinally shiftable packing means carried 
by the body below the gripping means operable 
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10 
to Seal the hanger in the well, a tubular mandrel 
On the Setting string extending downwardly into 
the body with clearance with respect to the 
interior of the body to leave a fluid passage in 
the body, a threaded connecting means for re 
leasably and shiftably connecting the mandrel 
with the interior of the body at a point below the 
packing means, the string and mandrel being 
adapted to conduct fluid to the liner to discharge 
outwardly therethrough, the body between said 
releasable and shiftable connecting means and 
the packing means having a port to allow said 
fluid to return through said passage, and means 
on the mandrel operable upon movement of the 
Saine relative to the body Subsequent to the release 
of Said releasable and shiftable connecting means 
for noving the packing means downwardly rela 
tive to the body and to actuate the packing means 
to Seal the hanger in the Well at a point below 
the port. 

5. A well tool comprising a tubular body having 
a fluid port in its Wall and a passage leading up 
Wardly from said port, means distinct from the 
port and passage for conducting fluid through the 
body to discharge into the Well, a packer Oil 
the exterior of the body movable along the body 
between a position clear of the port and a position 
Where it closes the port and Operable to Seal the 
body in the Well, releasable means holding the 
packer in the first named position, and means for 
releasing the releasable means and for moving the 
packer to the position where it closes off flow 
through the port. ? 

6. A Well tool comprising a tubular body hav 
ing a fluid port in its wall, a packer on the ex 
terior of the body movable along the body between 
a position where it leaves the port open and a 
position where it closes the port and operabie 
to seal the body in the well, a part on the packer 
located to be at the port with the packer in both 
of said positions, a shiftable mandrel entering 
the body, and means on the mandrel engageable 
with said part for moving the packer to the 
position where it closes off flow through the port. 

7. A well tool for use on a Well String Compris 
ing a tubular body having an opening in its Wall 
and having an inclined external Surface, a grip 
ping member on the tubular body for gripping 
the well wall operable by said Surface upon 
relative movement between the body and mem 
ber and initially in a retracted position at the 
inner end of the surface, means normally urging 
the gripping member along said surface to bring 
the gripping member into engagement with the 
well wall, an inwardly projecting part On the 
gripping member received in said opening and 
extending into the body when the gripping men 
ber is in the initial position, a mandrel Qn the 
string extending into the tubular body, co-en 
gageable means on the body and mandrel oper. 
able upon manipulation of the string to change 
the relative longitudinal positioning of the body 
and mandrel, and a part on the mandrel engage 
able with the said part on the gripping member 
within the body to hold the gripping member in 
active and out of engagement with the Well Wall 
when the body and mandrel are in certain relative 
longitudinal positions and disengageable from 
said gripping member part upon said change in 
the relative longitudinal positions of the body and 
mandrel so that the gripping member is freed 
to be actuated into engagement with the Well Wall, 
the said part on the gripping member being of 
such inward extent as to be retracted outwardly 
to be clear of the interior of the body when the 
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tubing stling, and resilient means operable upon 
release of said slips to urge said slips into ex 
panded position. 

14. In a liner hanger, a tubular packer body, a 
packing sleeve surrounding said packer body and 
adapted to be axially compressed and radially 
expanded into sealing contact with a surrounding 
casing, a packing setting collar Surrounding Said 
packer body adjacent one end of said packing 
sleeve and movable on said packer body for 
axially compressing said packing sleeve, slots 
in the packer body and means on the setting 
collar projecting through said slots toward the 
interior of the packer body, a tubular member 
axially movable within said packer body and 
said means, and leaf spring members extending 
longitudinally in circumferentially spaced rela 
tionship about the exterior surface of said tubul 
lar member, said leaf Spring members having One 
of their ends secured to said tubular member 
and having their opposite ends free from said 
tubular member and resiliently biased in a 
radially outward direction whereby said tubular 
member and said leaf spring members may be 
drawn in one direction through said means and 
upon movement of said tubular member in the 
opposite direction the free ends of said leaf spring 
members will engage and move said means in a 
direction to cause said setting collar to axially 
compress said packing sleeve. 

15. Well apparatus of the character described 
including two connected sections, one a well sec 
tion to be set in a well and including a body 
and a packer for sealing said well section in the 
well, the other a setting section for conducting 
fluid to the apparatus and for handling the well 
section and being detachable from the Well Sec 
tion for removal from the well independently 
of the well section, a liner carried by the Well 
section to depend therefrom into the well, and 
an extension on the setting section depending 
therefrom and into the liner to conduct fiuid 
downwardly into the liner, there being a port 
in the well section whereby fluid discharged from 
the extension and flowing upwardly around the 
liner is admitted into the well section to dis 
charge from the apparatus above the packer, the 
packer being located relative to the port to be 
operable to close off flow through the port from 
around the liner. 

16. Well apparatus of the character described 
including two connected sections, one a Well Sec 
tion to be set in a well and including a body and 
a packer for sealing said well section in the Well, 
the other a setting section for conducting fluid 
to the apparatus and for handling the Well Sec 
tion and being detachable from the well section 
for removal from the well independently of the 
well section, a liner carried by the well Section 
to depend therefrom into the well, an extension on 
the setting section depending therefrom and into 
the liner to conduct fluid downwardly into the 
liner, a port in the body whereby fluid from 
around the liner is conducted through the body 
past the packer without commingling with fluid 
entering the well through the apparatus, the 
packer being operable to close off flow through 
the port in the body from around the liner, and 
means whereby the packer is operated by the 
setting section. 

17. In a liner hanger for use on a tubular 
setting string, a tubular body to be secured to 
the liner, gripping means carried by the body 
operable to engage in the well to support the liner 
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14 
therein, packing means shiftable on the exterior 
of the body operable to seal the body in the well, a 
tubular mandrel on the setting string extending 
downwardly into the body with clearance to leave 
a fluid passage in the body, means for releasably 
and Shiftably connecting the mandrel With the 
body at a point below the packing means, the 
string and mandrel being adapted to conduct 
fluid to the liner, the body between the last 
named means and the packing means having a 
port to allow fluid passing up around the liner 
to return through said passage, and means oper 
able by manipulation of the string for actuating 
the packing means to a position to close off flow 
through the port from around the liner. 

18. A tool for use on a Well string comprising 
a tubular body, the body having spaced slots and 
a sloping external surface, slips movable out 
wardly by said surface upon movement relative 
to the body in one direction, Spring means tend 
ing to move the slips relative to the body in said 
direction, the slips being initially positioned in 
a retracted position at the inner end of Said 
surface, lugs on the slips projecting in Wardly 
through said slots when the slips are in retracted 
position, a mandrel on the string shiftably and 
releasably connected with the body for relative 
axial movement therebetween, and a part on the 
mandrel initially engaging with the lugs and 
holding the slips retracted against action of said 
spring, said part being movable out of engagement 
with the lugs by axial movement of the mandrel 
relative to the body thereby releasing the slips 
for movement by Said Spring means. 

19. A liner hanger for use on a tubular well 
string comprising, a tubular body to be secured to 
the upper part of the liner, means for releasably 
connecting the string with the body so as to ex 
tend into the body with clearance, the String 
being operable to conduct washing fluid to the 
liner and well, gripping means on the body for 
supporting the body and liner in the well, and 
packing means on the body for Sealing it in 
the well, there being a port in the body for by 
passing said fluid upwardly through that por 
tion of the body which carries the gripping and 
packing means, the packing means being shift 
able downwardly on the body by manipulation 
of the string relative to the body for closing off 
flow through the port. 
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