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CASING HANGER ASSEMBLY AND OPERATING 
TOOLS THEREFOR 

BACKGROUND OF THE INVENTION 

Generally, the use of circulating casing hanger as 
semblies for landing in a wellhead mandrel and perma 
nently cementing well hole casing is old as shown in 
U.S. Pat. No. 3,460,615. 
The present invention is directed to various improve 

ments in a casing hanger assembly which may be run 
into a wellhead mandrel, the seal set and tested. Emer 
gency retrieval of the seal assembly may be performed 
in the event the seal is unsatisfactory. The bowl protec 
tor may be run and retrieved in combination with the 
casing hanger or independently therefrom. And im 
proved operating tools for running, setting, testing and 
retrieving various components of the circulating casing 
hanger assembly are provided. 

SUMMARY 
The present invention is directed to a casing hanger 

assembly in which the hanger seal may be set by longi 
tudinal movement into a releasable locking engage 
ment, and may be released by longitudinal actuation. 
The casing hanger body includes a fluid passageway 
with a longitudinally movable seal sleeve having a seal 
for closing the passageway, and a longitudinally mov 
able actuator for moving the sleeve and seal into a seal 
ing relationship in the passageway. The body includes 
a locking recess for receiving a locking ring which is 
moved by the actuator for releasably holding the seal 
in a sealed position. Tapering coacting faces are pro 
vided between the actuator and the locking ring and 
between the locking ring and the locking recess to pro 
vide a wedging action for setting the seal which pro 
vides a releasable locking function as well as providing 
a mechanical advantage in setting the seal. Additional 
releasable locking means may be provided between the 
actuator and the sleeve holding the seal in an expanded 
position such as releasable coacting ratchet teeth which 
may be released by a retrieving tool. Furthermore, en 
ergy storage means may be provided for maintaining a 
setting force on the set seal. This is also releasable. 
Another object of the present invention is the provi 

sion of a hydraulic setting tool for moving the actuator 
and setting the seal by providing a piston and cylinder 
assembly connected to a running string and adapted to 
be positioned in engagement with the actuator wherein 
fluid pressure applied to the running string may actuate 
the piston and cylinder assembly and set the casing 
hanger seal, 

Still a further object of the present invention is the 
provision of a longitudinally movable weight setting 
tool for longitudinally moving the actuator and setting 
the seal of the casing hanger. 

Still a further object of the present invention is the 
provision of a retrieving tool for emergency retrieval of 
the seal assembly in the event the seal is unsatisfactory 
which includes an engaging surface for releasing the re 
leasable locking means holding the seal in engagement, 
and includes retrieving lugs for engaging the actuator 
and retrieving the actuator, the sleeve and the locking 
ring. 
Yet a still further object is the provision of a bowl 

protector setting and retrieving tool for running and 
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2 
setting the bowl protector in combination with a casing 
hanger. 

Still a further object of the present invention is the 
provision of a running and retrieving bowl protector 
tool for setting or retrieving a bowl protector indepen 
dently of the casing hanger in which the protector in 
cludes a tool engaging opening one side of which in 
cludes a tapered face, and the bowl running tool in 
cludes a spring-loaded lug for engaging the protector 
opening with a lug-locking sleeve carried by the run 
ning tool which is yieldably urged toward the lug and 
engages a locking notch in the lug after the protector 
is set and the tool is rotated against the opening tapered 
face moving the lug to a locking position. The tool may 
also be used to retrieve the bowl protector by locking 
the locking sleeve in a disengaged position whereby the 
lugs may engage the bowl protector opening and re 
trieve the bowl protector. 
Yet a further object is the provision of a running and 

for retrieving tool having spring actuated dogs for en 
gaging, setting, or retrieving a bowl protector or casing 
hanger seal assembly by longitudinal movement with 
out requiring any rotational orientation or rotational 
actuation. The spring actuated dogs may be released 
downhole by actuation of a hydraulic release for setting 
of equipment all without requiring rotative movement 
of the tool. 
Other and further objects, features and advantages 

will be apparent from the following description of pres 
ently preferred embodiments of the invention, given for 
the purpose of disclosure and taken in conjunction with 
the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a fragmentary elevational view, in cross 
section, illustrating the casing hanger assembly of the 
present invention placed in position in a wellhead man 
drel prior to cementing the casing, 

FIG. 2 is a fragmentary elevational view, in cross 
section, with the running tool positioned in washingpo 
sition for cleaning the seal and seating area, 
FIG. 3 is a fragmentary elevational view, in cross 

section, showing a hydraulic setting tool in position for 
setting the casing hanger seal, 
FIG. 4 is a fragmentary elevational view, in cross 

section, illustrating a mechanical weight setting tool in 
position for setting the casing hanger seal, 
FIG. 5 is a fragmentary elevational view, partly in 

cross-section, of the casing hanger assembly in a well 
head mandrel after the seal is set, 
FIG. 6 is an enlarged cross-sectional view taken along 

the line 6-6 of FIG. 5, 
FIG. 7 is an enlarged cross-sectional view taken along 

the line 7-7 of FIG. 5, 
FIG. 8 is a fragmentary elevational view, partly in 

cross-section, illustrating a retrieving tool for retrieving 
the seal assembly of the casing hanger, 
FIG. 9 is a fragmentary elevational view, in cross 

section, of a bowl protector running tool shown in posi 
tion for running a bowl protector independently of the 
casing hanger, 
FIG. 10 is a cross-sectional view taken along the line 

10-10 of FIG. 9 showing the running tool of FIG. 9 
adapted to retrieve a bowl protector independently 
from the casing hanger 
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FIG. 1 is a fragmentary elevational view, in cross 
section, of another embodiment of a setting and re 
trieving tool shown in an enlarged position, 
FIG. 12 is a cross-sectional view taken along the line 
12-2 of FIG. 1, 
FIG. 13A is a fragmentary elevational view, in cross 

section of the tool of FIGS. R1 and 2, showing the set 
ting tool in a released position after setting a bowl pro 
tector, s 

FIG. 3B is a fragmentary elevational view, showing 
the setting tool of FIGS. 11 and 12, in position retriev 
ing a casing hanger seal, 
FIG. 14 is a fragmentary elevational view, in cross 

section, showing another embodiment of a casing 
hanger seal assembly shown in an unset position, and 

FIG. S is a fragmentary elevational view, in cross 
section, of the seal assembly of FIG. 14 shown in the set 
position. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to the drawings and particularly to FIG. 1, 
the reference numeral 10 generally indicates the casing 
hanger assembly of the present invention attached to a 
running tool 12 for seating in a wellhead mandrel 14 for 
supporting well hole casing 16 within a well for conven 
tionally cementing the well hole casing 6 into the well. 

The casing hanger assembly 10 includes a casing 
hanger generally indicated by the numeral 7 and in 
cludes a casing hanger body 18 having a landing shoul 
der 20 for landing on a shoulder 22 in the wellhead 
mandrel 4 for supporting the assembly 10 therefrom. 
The body 18 also includes internal threads 24 for con 
nection to the well hole casing 16 for supporting the 
casing 16 therefrom. The body 18 further includes in 
ternal threads 26, preferably left-handed threads, for 
supporting the assembly 10 from a running tool 12 for 
insertion into the mandrel 14. The body 18 further in 
cludes wash ports 28 whose purpose and function will 
be more fully described hereinafter. In addition, an in 
ternal cement return passageway is provided in or 
about the body 8 for the return of cement flowing up 
about the outside of the well hole casing 16 through 
ports 30 and 32 (FIGS. 1 and 5) into the annulus 29 
within the wellhead casing above the assembly 10. A 
snap ring 2 is provided on the body 18 for engagement 
with a wellhead mandrel groove 23 for releasably hold 
ing the asembly in the mandrel 14. A locking recess 34 
is provided in the body 18 whose function and purpose 
will be more fully described hereinafter. 
The assembly 10 also includes the seal assembly in 

cluding a sleeve 36 having a seal 38 for sealing the pas 
sageway between the body 18 and the wellhead man 
drel 14, a locking ring 40 positioned between the body 
18 and the sleeve 36 and an actuator 42 which when 
moved longitudinally downwardly moves the sleeve 36 
and locking ring 40 downwardly and moves the seal 38 
into sealing engagement between the body 18 and the 
mandrel 4. Initially, the seal assembly, consisting of 
the sleeve 36, the locking ring 40 and the actuator 42, 
are retained in an upward position, such as by a shear 
pin 44, for holding the seal 38 out of the passageway 
including the ports 30 and 32 for conducting conven 
tional cementing operations. The assembly 10 also in 

1 O 

5 

25 

35 

40 

45 

50 

55 

60 

65 

4. 
cludes a bowl protector 46 which may be run with the 
casing hanger 7 or independently therefrom. 
The casing hanger assembly 10 is initially run with a 

running tool 12 generally consisting of a section of pipe 
of the same inside diameter as the casing 6. The tool 
12 is screwed into the body 18, preferably with a course 
left-handed thread 48 coacting with the thread 26 on 
the body 18 and made up with two O-ring seals 50 co 
acting with the body 18 to initially close the wash ports 
28. The assembly 10 is lowered into the well until the 
shoulder 20 on the body 18 is seated on a landing 
shoulder 22 of the wellhead mandrel 4. The snap ring 
21 snaps into place in the groove 23 releasably holding 
the body 18 in the mandrel 14, all as best seen in FIG. 
1. Conventional cementation is started and completed 
for cementing the casing 16 in the well bore by pump 
ing cement down the interior bore of the tool 12 and 
casing 16 and upwardly about the outside of the casing 
16, through the passage 29 including ports 30 and 32. 

As previously mentioned, the bowl protector 46 may 
be run in combination with the casing hanger 17. An 
adapter 52 may be threadably secured to the upper end 
of the sleeve 36 for slidably engaging and holding the 
lower end of the bowl protector 46. The bowl protector 
46 may include a split ring 54 for coacting with a 
groove 56 in the mandrel 14. Preferably, the groove 56 
includes a pin 58. A shear pin 60 is provided between 
the running tool 12 and the bowl protector 46 for rotat 
ing the bowl protector 46 and the ring 54 until the gap 
in the split ring 54 mates with the pin 58 allowing the 
snap ring 54 to snap into the groove 56 for preventing 
rotation of the protector bowl 46. 
After the cementing operations are completed, the 

seal 38 and its seating area are cleaned prior to setting 
the seal 38. Referring now to FIG. 2, the running tool 
12 is rotated to the right unscrewing the left-handed 
connection between the threads 48 and 26 to back off 
the lower seal 50 on the running tool 12 to open the 
wash ports 28. Water is now circulated down through 
the bore of the tool 12, through the wash ports 28 and 
up through the annulus 29 between the running tool 
and the wellhead mandrel 14 to clean the seating areas 
and the seal 38. Rotation of the running tool 12 will 
also shear pin 60 between the running tool 12 and the 
bowl protector 46. After the washing is completed, fur 
ther rotation of the running tool 12 will uncouple the 
running tool from the body 18 and the running tool 12 
is pulled from the well. 
Referring now to FIGS. 3 and 4, two types of tools for 

setting and testing the seal 38 are shown. Referring to 
FIG. 3, a hydraulic setting and testing tool 62 is shown 
connected to the running string 64 and provided with 
a shoulder 66 which may be engaged by a blowout pre 
venter ram 68 for prevnting upward movement of the 
tool 62 and string 64 when actuating the seal 38. The 
hydraulic tool 62 includes a cylinder and piston assem 
bly having a cylinder 70 and piston 72 with a port 74 
communicating with the bore of the tool 62 and run 
ning string 64. The piston 72 is adapted to be posi 
tioned and engage the actuator 42 longitudinally mov 
ing the actuator 42 in a downward direction. Referring 
to FIG. 2, the seal sleeve 36 includes an upwardly di 
rected shoulder 80 for initially carrying the locking ring 
40 at a position above the locking recess 34. It is also 
noted that the actuator 42 is positioned above and 
contacts the top of the locking ring 40 so that on down 
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ward movement of the actuator 42, the retaining shear 
pin 44 is sheared and the actuator 42 drives the locking 
ring 40 and the seal sleeve 36 downwardly carrying the 
seal 38 downwardly. The actuator 42 includes a ta 
pered face 82 which is adapted to coact with a tapered 
face 84 on the locking ring 40 when the ring 40 snaps 
into position in the locking recess 34 in the body 18. 
The top of the locking recess 34 includes a tapered face 
86 which coacts with a tapered face 88 on the top of 
the locking ring 40. 

Referring now to FIG. 3, a ball 94 is provided to drop 
downhole and seat on seat 96 and when hydraulic pres 
sure is applied to the bore of the tool 62, through port 
74, the piston 72 is moved downwardly moving the ac 
tuator 42 downwardly shearing pin 44 and moving the 
locking ring 40 into the locking recess 34 which carries 
sleeve 36 and seal 38 longitudinally downwardly. Fur 
ther longitudinal thrust on the actuator 42 wedges the 
shoulder 88 on the locking ring 40 against the shoulder 
86 at the top of the locking recess 34 causing further 
compression of the seal 38 as its lower end contacts a 
shoulder 90 on the body 18 and expands between the 
mandrel 14 and the body 18. The desired compression 
of the seal 18 may be obtained through the combina 
tion of a self-locking taper between the coacting out 
wardly and downwardly directed faces 82 on the actua 
tor 42 and 84 on the locking ring 40 such as a 7 self 
locking taper, and against the taper between the in 
wardly and downwardly directed coacting faces 86 and 
88 which may be a 45 degree taper. The two pair of co 
acting tapering faces, in addition to providing a releas 
able locking mechanism for the seal 38, also provide a 
3 or 4-to-1 mechanical advantage reducing proportion 
ately the required setting pressure of the piston 72. 
Thus, as shown in FIG. 3, the seal 38 is in a set position. 

However, an additional locking system to the self 
locking taper between the tapering faces 82 and 84 of 
the actuator 42 and locking ring 40 is provided since 
vibration may loosen the locking taper and release the 
seal 38. Additional releasing locking means may be 
provided, as best seen in FIGS. 5–7 in which upwardly 
directed ratchet teeth 100 are provided on the acuator 
42 to coact with ratchet teeth segments 102 having 
downwardly directed teeth 104. The ratchet segments 
102 are carried by the seal sleeve 36 in a recess 106 and 
are yieldably urged inwardly into contact with the actu 
ator 42 by suitable spring means such as rubber pads 
108. As the actuator 42 is moved downwardly, the co 
acting ratchet teeth 100 and 104 will ratchet under the 
action of the resilient pads 107 to allow the actuator 42 
to move downwardly relative to the sleeve 36 to lock 
the seal 38 in a compressed position and prevent relax 
ation of the seal 38. However, in event it is desired to 
remove the seal assembly, as will be discussed hereinaf 
ter, the coacting ratchet teeth 100 and 102 must be 
separated and segment-releasing elements 110 are pro 
vided carried by the actuator 42 and positioned against 
the ratchet segment 102 and having ends 112 which 
protrude inwardly from the actuator 42 for contact by 
suitable means. Thus, when the ends 112 are pressed 
outwardly, the segment 102 will move against the resil 
ient pads 108 disengaging the ratchet teeth 100 and 
102 allowing the actuator 42 to be moved upwardly rel 
ative to the sleeve 36. 
After the seal 38 is set, it is tested to ascertain 

whether it is sealing properly. The setting and testing 
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6 
tool 62 (FIG. 3) includes a testing seal 92 for sealing 
against the body 18. Pressure may be applied down 
wardly onto seal 38 through the annulus 29, ports 98 
in piston 72 of tool 62, and ports 32. In the event that 
the testing seal 92 leaks, bursting of the casing 3 is 
avoided since excess pressure in the casing 13 may 
push the ball 94 off of its seat and be released through 
the bore 3. 

In the event that the test shows that the seal 38 is not 
suitably holding or if for any other reason it is desired 
to remove the seal assembly, a retrieving tool 14, as 
best seen in FIG. 8, is provided. The retrieving tool 114 
includes a plurality of spline grooves 116 and upsets 
118 to coact with the corresponding upsets 120 and 
grooves 122 of the actuator 42, as best seen in FIG. 5. 
In inserting the retrieving tool 114 into the actuator 42, 
should the upsets 118 contact an upset 120 on the actu 
ator 42, slight rotation will cause the spline-like assem 
blies to coact. In addition, it is noted that the upsets 
118 on the retrieving tool 14 will engage the inner 
ends 112 of elements 110 to move the teeth segments 
102 away from the actuator 42 and release the releas 
able locking ratchet teeth 100 and 102 to allow the ac 
tuator 42 to be moved upwardly and retract from the 
locking ring and sleeve 36. In addition, the retrieving 
tool 114 includes a plurality of spring-loaded lugs 124 
that move downwardly over the upsets 120 on the actu 
ator 42 and engage an engaging shoulder 126. Upward 
pull on the retrieving tool 114 longitudinally moves the 
actuator 42 upwardly releasing the locking ring 40. 
Further upward movement of the actuator 42 causes 
the top 128 of the actuator to engage the bottom of the 
adapter. 52 thereby raising the sleeve 36 and locking 
ring 40 along with the actuator 42. Upward movement 
will cause the sleeve 36 to come in contact with the 
bottom of the protector bowl 46 to retrieve the protec 
tor bowl 46 along with the seal assembly from the well. 

After the seal assembly has been removed and 
checked, it may be rerun and set with the setting and 
testing tool 62 shown in FIG. 4 by supporting the seal 
assembly from the tool 62 with a shear pin 132, so that 
the sleeve 36, actuator 42 and locking ring may be rein 
serted around the body 18 of the casing hanger. The 
hydraulic setting tool 62 may be modified, as best seen 
in FIG. 4, to provide a hydraulic weight-setting tool by 
inserting a spacer bar 134 in the piston and cylinder as 
sembly or by merely setting down on the tool 62 until 
the cylinder 70 closes on the piston 72. Mechanically 
and longitudinally moving the tool 30 downwardly 
around the body 18 will longitudinally set or reset the 
seal 38 as in the operation described in connection with 
FIG. 3. 
As has been previously described, in connection with 

FIG. 1, the protector bowl 46 may be run in combina 
tion with the casing hanger 17. In addition, the protec 
tor bowl 46 may also be run and retrieved separately 
from the casing hanger 17. Referring to FIG. 9, the 
bowl protector 46 includes a tool engaging opening 140 
which includes, as best seen in FIG. 1, a tapered face 
142 tapering inwardly on one side. A protector bowl 
tool 144 is provided for connection to a running string 
(not shown) and having spring-loaded lugs 146 adapted 
to engage the openings 140 in the bowl protector 46. 
The tool 144 also includes a lug locking sleeve A48 
which is actuated by a spring 150 toward the lug 146. 
The lug 146 includes a locking notch 152 on its in 



7 
wardly end whereby when the lug 146 is pressed in 
wardly the notch 152 will be engaged by the lower end 
54 of the locking sleeve 148. To independently set the 
bowl protector 46 the tool 144 is assembled at the well 
surface with the spring-loaded lugs 146 positioned in 
the openings 140 of the bowl protector 46 supporting 
the bowl protector from the tool 144. The tool 144 and 
bowl protector 46 are lowered into the wellhead man 
drel 14 until the split ring 54 snaps into the coacting 
groove 56 in the well mandrel. The tool 144 is then ro 
tated to the right and the lugs 146 will be compressed 
inwardly by the taper 142 (FIG. 1) bringing the locking 
notch 152 into alignment with the lower end 154 of the 
locking sleeve 148 thereby locking the lugs 146 in an 
inwardly or depressed position. The tool 144 may then 
be retrieved upwardly from the wellhead mandrel 14. 

The tool 144 may also be used to retrieve the bowl 
protector 46 independently from the casing hanger 17. 
For retrieval operations, the locking sleeve 148 must be 
neutralized in order to allow the spring-loaded lugs 146 
to move inwardly as the tool 146 is moved down the 
well and to spring outwardly into the openings 140 of 
the bowl protector 46. As best seen in FIG. 10 a screw 
156 is inserted in the tool 144 engaging the bottom end 
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154 of the locking sleeve 148 and holding the sleeve 
148 in the upward position and away from the locking 
notch 152 of the lugs 146 (FIG.9). The tool 144 is then 
run down until the shoulder 160 on the tool 144 
contacts the shoulder 162 on the bowl protector 46 
thereby aligning and inserting the lugs 146 in the open 
ings 140. A straight upward pulling action on the tool 
144 will retrieve the bowl protector 46 from the man 
drel 14. 
Of course, other and further modifications of the 

present invention may be utilized. Referring now to 
FIGS. 11, 12 and 13, a modified setting and retrieving 
tool which is spring actuated and hydraulically released 
is best seen for running and retrieving a bowl protector 
and for retrieving a casing hanger seal assembly. The 
tool generally indicated by the reference numeral 170 
includes a body 172 adapted to be attached to an oper 
ating string (not shown), a hydraulic piston 174, and 
locking dogs 176. Springs 178 are provided between 
the hydraulic piston 174 and the dogs 176 yieldably 
urging the dogs 176 outwardly. As best seen in FIG. 11, 
the tool 170 may act as a retrieving tool to retrieve any 
objects such as a bowl protector 180 having an annular 
engaging notch 182. In this event, the tool 170 may be 
moved downhole and the dogs 176 will bypass any ob 
structions or shoulders in the hole by moving inwardly 
against the spring 178. When the dogs 176 are posi 
tioned in the notch 182, an upward pull may be taken 
by the tool 170 for retrieving the bowl protector 180. 
It is noted that no rotative orientation or turning of the 
tool 170 is required for engagement with the notch 182 
and that the tool 170 has the advantage of retrieving 
solely with longitudinal movement. 

In addition, as best seen in dotted outline in the lower 
portion of FIG, 13B, a tool 170a may be provided simi 
lar to tool 170 but of a smaller o.d., to engage and re 
trieve the hanger seal assembly since the dogs 176a will 
engage the actuating shoulder 126 for moving the actu 
ator 42 upwardly for removing the seal assembly as pre 
viously described, and with only longitudinal move 
ment. The tool 170 and 170a is operable without re 
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quiring the rotational alignment as required with the 
tool described in connection with FIG. 8. 
The tool 170, in addition to retrieving equipment in 

the well by mere longitudinal movement, can also run 
and set equipment therein solely by longitudinal move 
ment. The piston 174 includes a first enlarged diameter 
section 184 which normally abuts one end of the spring 
178. The piston 174 also includes a second smaller di 
ameter section 186. the piston 174 also includes a 
groove 188 for engagement by a spring loaded plunger 
190 for normally holding the piston 174 with the diam 
eter section 184 in registry with the end of the spring 
178. Hydraulic fluid may be pumped into the bore 192 
of the tool 170 forcing the piston 174 downwardly, as 
best seen in FIG. 13A, against a retaining ring 194 and 
bringing a second groove 196 into engagement with the 
spring actuated plunger 190 for holding the piston 174 
in a lower position. The downward movement of the 
piston 174 moves the larger diameter section 184 out 
of engagement with the spring 178 and moves the 
smaller diameter section 186 into engagment with the 
spring 178. Of course, the movement of the smaller di 
ameter section 186 downwardly into alignment with 
the spring 178 reduces the outward force of the spring 
178 against the locking dogs 176. As best seen in FIG. 
12, the dogs 176 are movably secured to the body 172 
by pins 192 and 194 and springs 196 and 198 which 
yieldably urge the dogs 176 inwardly toward the body 
172. When the piston 174 is in the upward position, as 
shown in FIG. 11, the spring 178 is in a more com 
pressed state and overcomes the springs 196 and 198 
and urges the locking dogs 176 outwardly into an en 
gaging position. However, when the piston 174 is 
moved to a downward position, as best seen in FIG. 13, 
with the spring 178 abutting the smaller diameter sec 
tion 186, the springs 196 and 198 overcome the spring 
178 and move the locking dogs 176 inwardly into a re 
leased position. Again, it is noted that the tool 170 may 
set and release equipment solely by longitudinal move 
ment and without requiring rotational orientation or 
rotational actuation. 
Referring now to FIGS. 14 and 15, a further embodi 

ment of the casing hanger seal assembly is best shown 
wherein like parts to those in FIGS. 1-8 are shown with 
like numbers and the addition of the suffix 'a.' The 
seal assembly 200 of FIGS. 14 and 15 includes energy 
storage means such as one or more belleville springs 
202 to maintain a compressive force on the actuator 
42a and thus on the seal 38a when set to prevent relax 
ation and possible leak of the seal 38a. That is, the 
springs 202 are compressed when the seal assembly is 
set and the springs 202 maintain a continuous pressure 
on the actuator 42a. As seen, the springs 202 are posi 
tioned above and against the actuator 42a and a retain 
ing member 204 is positioned above the springs 202. 
The setting tool 62 carries the assembly 200 by the 
shear pin 32a for movement down the well bore and 
into the mandrel 14. When the setting tool 62 is actu 
ated, such as by the piston 72, the retainer 204 is 
moved downwardly against the springs 202 which in 
turn moves the actuator 42a downwardly and as in the 
previously embodiment, moves the locking ring 40a 
and sleeve 36a downwardly setting the seal 38a. 
Any suitable locking system, such as shown in the 

embodiment of FIGS. 1-8 may be used, although a sim 
plified means would be a plurality of collet hooks 206 
connected to the retainer 204 which engage a down 
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wardly directed hook 208 on the sleeve 36a for holding 
the compressed belleville spring 202, as best seen in 
FIG. 15, against the upper end of the actuator 42a 
thereby maintaining the locking tapers between the 
members 42a, 4.0a and seal 38a. 
The assembly 200 is retrievable without requiring ro 

tation or orientation by use of the tool 170 described 
in FIGS. 11-13 by merely shearing the pins 205 that 
hold the collet hooks 206 to the retainer 204. 
The present invention, therefore, is well adapted to 

carry out the objects and attain the ends and advan 
tages mentioned as well as others inherent therein. 
While presently preferred embodiments of the inven 
tion have been given for the purpose of disclosure, nu 
merous changes in the details of construction and ar 
rangement of parts, may be provided, without depart 
ing from the spirit of the invention and the scope of the 
appended claims. 
What is claimed is: 
1. A casing hanger comprising, 
a body having a landing shoulder for landing on a 
shoulder in a wellhead, 

a longitudinally movable seal sleeve carried by the 
body and including a seal for sealing between the 
body and the wellhead, said sleeve having an up 
wardly facing shoulder, 

a movable locking ring positioned between the body 
and the sleeve and above the sleeve shoulder, 

said body including a locking recess for receiving the 
locking ring, 

an actuator positioned between the sleeve and the 
body and above the locking ring whereby on longi 
tudinal downward movement of the actuator the 
ring is moved downwardly against the sleeve shoul 
der for moving the seal into sealing engagement be 
tween the body and the wellhead and the ring is 
moved into the recess, and 

locking means for holding the seal in a sealed posi 
tion. 

2. The apparatus of claim 1 wherein the top of the 
locking ring and the top of the recess include tapering 
coacting faces. 

3. The apparatus of claim 2 wherein the actuator and 
the locking ring include tapering coacting faces. 

4. The apparatus of claim 1 wherein the locking 
means include releasable coacting ratchet means be 
tween the actuator and the sleeve. 

5. The apparatus of claim 1 wherein the locking 
means include self-locking tapering coacting faces be 
tween the actuator and the locking ring, 

6. The apparatus of claim 1 including a hydraulic set 
ting tool for moving the actuator and setting the seal 
comprising, 
a running string, 
a piston and cylinder assembly connected to the run 
ning string and adapted to be positioned in engage 
ment with the actuator, said assembly being in fluid 
communication with the interior of the running 
string whereby fluid pressure applied to the interior 
of the running string may longitudinally move the 
actuator. 

7. The apparatus of claim 1 wherein the locking 
means includes, 
upwardly directed ratchet teeth on the exterior of the 
actuator, 
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downwardly directed ratchet teeth segments carried 
by the sleeve for coacting with the ratchet teeth on 
the actuator, - 

yieldable urging means carried by the sleeve yielda 
bly urging the segments inwardly into contact with 
the teeth on the actuator, and 

segment releasing elements carried by the actuator 
which when moved outwardly move the segments 
away from the teeth on the actuator. 

8. The apparatus of claim 7 wherein the actuator in 
cludes a downwardly directed retrieving shoulder and 
including a seal retrieving tool comprising, 
a mandrel, 
an engaging surface on the mandrel for engagement 
with the segment releasing elements for moving the 
elements outwardly when the mandrel is inserted 
into the actuator, and 

a spring loaded retrieving lug on the mandrel for en 
gagement with the retrieving shoulder on the actu 
ator for retrieving the actuator, the sleeve and the 
locking ring. 

9. The apparatus of claim 1 wherein the well mandrel 
includes a groove for releasably securing a bowl protec 
tor therein and including, 
a running tool releasably secured to the casing 
hanger body, 

a bowl protector positioned above the sleeve, 
a split latch ring carried by the bowl protector, 
a pin in the well mandrel groove formating in the gap 
of the split latch ring of the bowl protector, and 

shear means between the running tool and the bowl 
protector for rotating the bowl protector and split 
ring to allow the pin to mate in the gap and allow 
the ring to seat in the groove. 

10. The apparatus of claim 1 wherein the well man 
drel includes a groove above the landing shoulder for 
releasably securing a bowl protector thereto and in 
cluding, 
a bowl protector adapted to be positioned in the well 
mandrel above the casing hanger, 

a latch ring carried by the bowl protector for releas 
ably engaging the groove in the mandrel, 

a tool engaging opening in the protector, one side of 
the opening including a tapered face, and 

a bowl running tool including, 
a spring loaded lug for engaging the opening in the 
protector for running the protector, said lug in 
cluding a locking notch on the inwardly extend 
ing end, 

a lug locking sleeve carried by the tool, and 
spring means yieldably urging the sleeve towards 
the lug and engaging the locking notch after the 
protector is set and the tool is rotated against the 
opening tapered face moving the lug inwardly, 

11. The apparatus of claim 10 including, locking 
screws in the tool positioned to hold the locking sleeve 
out of engagement with the lug whereby the tool may 
retrieve the bowl protector from the mandrel by longi 
tudinal movement after the lug engages the bowl pro 
tector opening. 

12. A circulating casing hanger comprising, a 
a body having a landing shoulder for landing on a 
shoulder in a wellhead mandrel, 

a seal sleeve carried by and longitudinally movable 
relative to the body and including a seal for sealing 
between the body and the interior of the wellhead, 
said sleeve having an upwardly facing shoulder, 
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a longitudinally movable locking ring positioned be 
tween the body and the sleeve and above the sleeve 
shoulder, 

said body including a locking recess for receiving the 
locking ring after the locking ring is longitudinally 
moved downwardly, 

a longitudinally movable actuator positioned be 
tween the sleeve and the body and above the lock 
ing ring whereby on longitudinal downward move 
ment of the actuator the ring is moved downwardly 
against the sleeve shoulder moving the seal into en 
gagement between the body and the wellhead, 

said actuator and the locking ring include tapering 
coacting faces, and directed downwardly and out 
wardly, and 

the top of the locking ring and the top of the recess 
include coacting tapering faces directed down 
wardly and inwardly. 

13. The apparatus of claim 12 wherein the coacting 
faces between the ring and the actuator includes a self 
locking taper. 

14. The apparatus of claim 12 including releasable 
locking means between the actuator and the sleeve. 

15. The apparatus of claim 12 wherein the coacting 
faces between the locking ring and the recess is approx 
imately forty five degrees from vertical. 

16. The apparatus of claim 15 wherein the coacting 
faces between the actuator and locking ring are ap 
proximately 7° from the vertical. 

17. A longitudinally set circulating casing hanger 
comprising, 
a body having a landing shoulder for landing on a 
shoulder in a wellhead, said body including a fluid 
passageway, 

a seal sleeve longitudinally movable relative to and 
carried by the body and including a seal initially 
held above the passageway but longitudinally mov 
able into and sealing said passageway, said sleeve 
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including an upwardly facing actuating shoulder 
which when moved downwardly carries the sleeve 
downwardly and moves the seal into a sealing rela 
tionship in the passageway, 

a longitudinally movable locking ring positioned be 
tween the body and the sleeve and above the actu 
ating shoulder, 

said body including a locking recess for receiving the 
locking ring as the ring is longitudinally moved 
downwardly, 

a longitudinally movable actuator positioned be 
tween the sleeve and the body and above the lock 
ing ring whereby on longitudinal downward move 
ment of the actuator the ring is moved downwardly 
against the sleeve shoulder for moving the seal into 
a sealing relationship in the passageway, 

the top of the locking ring and the top of the recess 
include coacting tapering faces directed inwardly 
and downwardly, and 

the actuator and the locking ring include tapering co 
acting faces directed downwardly and outwardly, 
and 

releasable locking means between the actuator and 
the sleeve for holding the set seal in an engaged po 
sition. 

18. The apparatus of claim 1 including energy stor 
age means positioned to exert a sealing force on the 
seal and held in an energy storing position by the lock 
ing means. 

19. The apparatus of claim 1 including, 
spring means positioned above the actuator and 
adapted to be compressed upon setting of the seal, 
said spring means held in a compressed position by 
said locking means. 

20. The apparatus of claim 14 including, energy stor 
age means positioned between the actuator and the 
locking means. 
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