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2,768,841
PIPE HANGER AND SEAL ASSEMBLY

Herbert Allen, Houston, Tex., assigndr to Cameron Iron
Works, Inc., Houston, Tex., a corporition of Texas

Application May 2, 1952, Serial No. 285,811
10 Claims. . (Cl, 285—-23)

This invention relates to an improved. apparatus for
hanging a pipe in a well. . In one of its aspects, it relates
to an improved pipe hanger and seal assembly adapted- to
be used in completing a well.

In completing and producing oil wells, it is often de-
sired to suspend the tubing from the Christmas tree and
this has heretofore been accomplished by providing a rigid
screwed connection between “the tubing and Christmas
tree.” Such'a rigid connection often results in excessive
stress concentrations in the well head apparatus and par-
ticularly at the threaded connection due to the difficulty
of securing accurate axial alignment between the tubing
and .Christmas tree.. Thus, when the axis of the tubing
is not coaxial with that of the Christmas tree from which
it is hung, any rigid screwed connection therebetween
must force these two elements toward coaxial .alignment
with the result that thére oceurs eccentric loading with
resultant excessive stresses at the screwed joint. Not only
does this weaken the joint but it also.greatly increases
its- likelihood of leaking, ;

It is therefore an :object of this invention to provide a
pipe hanger assembly functioning to suspend a tubing
or the like from a bonnet, the latter being adapted to form
a part of the well head equipment, in such a manner that
the connection between the bonnet and tubing will permit
limited movement of the tubing with respect to the bonnet
and limited axial misalignment therebetween and yet
avoid excessive stresses and non-uniform loading at the
connection.

Another object is to provide -a pipe hanger assembly
which can be easily assembled into.a well head apparatus;
which permits a wide variety of tubing manipulations and
which is adapted to be used though a well be completed
in any one of several manners:

Another object of this invention is to provide a pipe

hanger and seal assembly wherein a pipe or tubing can
be connected to a bonnet in such a manner-as to suspend
the tubing from the same, the weight of the tubing effect-
ing-the expansion of a resilient seal between the tubing
and the bonnet despite axial misalignment therebetween.

Another object -of this invention is to provide a well
head assembly wherein the tubing is flexibly suspended

from a Christmas tree or other well head control apparatus,
surmounting. a tubing head, the arrangement being -such:

that the tubing can be freely manipulated, if desired,prior
to mounting. of the Christmas-tree-on the tubing head;

Another object of this invention is to provide a pipe.

suspending. and- sealing: apparatus adapted ‘to. flexibly
suspend a pipe from a Christmas tree or other apparatus,

there being provided a resilient seal effectively expanded.

by the weight of ‘the tubing and permitting limited: mis-

alignment of the tubing with respect to the Christmas tree. -

Another object ‘of this invention is-to.provide a pipe
suspending and sealing assembly -including the lower
portion of a Christmas tree or. equivalent wherein'the
weight of the pipe effects a seal between the pipe and. the
Christmas tree and wherein means are provided for limit-
ing movement of the pipe out of the well.
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Other objects, advantages and features of this invention
will be apparent to one skilled in the art upon a considera-
tion.of the written specification, the appended claims and
the attached drawings wherein:

Fig. 1-illustrates a possible operational step wherein a
tubing having a portion of the apparatus of this invention
assembled as a part thereof is lowered through a tubing
head. past the point of suspension of the tubing; Fig. 2
illustrates another- operational step wherein' the apparatus
of Fig.:1 has had a tubing-to-tubing head seal installed
therein; .. : :

Fig. 3 illustrates the apparatus of this invention in an
assembled state for well production except that the tubing
back pressure valve has not been removed; and ‘

.. Fig. 4 is a detailed view, partially. in cross-section, of
the pipe assembly and sealing apparatus-of -this invention.

Like characters ‘of reference are used throughout' the
several views to .designate like parts. : ‘

Referring tothe drawings, there is shown a well head
assembly . including a casing ‘10" suspended in a casing
head 11 by casing hanger 12 in a manner familiar to those
skilled in the art and ‘surmounted by a tubing head 13

‘having lateral fiuid passages 14 and a bowl 185. Bonnet

or - adapter spool 16, which ‘can .be a lower portion
of a conventional Christmas tree, is adapted to be mount-
ed on the tubing head by means of studs ‘17 passing
through registering holes in flanges 18 and 19 of the tub.
ing head and bonnet, respectively. = A flange seal ring 19«
is provided to effect a seal between the flanges.

. Tubing head. 13 is provided with a lengitudinal interior
passage 28 of sufficient size to permit tubing assembly 21,
comprising tubing 22 and the suspending connection de-
scribed more fully -below, to be passed therethrough as
illustrated.in Fig. 1. - Referring to Fig. 4, the tubing as-
sembly is' shown to include a converitional well tubing 22
having a threaded end 23. Connected to the threaded
end is a hanger nipple 24 having internal threads as at
25 for connection with the threaded end of tubing 22.
Hanger nipple 24 is:provided ‘with an:-annular outturned
flange: 24a- thereby. defining an outturned shotilder 26
which, when the assembly is in its Fig, 4 position, is facing
towards tubing head 13. The passage through bonnet
16 is preferably formed of different diamefers to thereby
provide  an inwardly extending 'shoulder 27 which is
adapted to. engage flange 244 and limit movement of
hanger ‘nipple 24 out of the bonnet in a direction away
from tubing head 13.:

Received around hanger nipple 24 and slidable longi-
tudinally with respect thereto is an annular nut 28 having
a releasable connection, as by threads 29, with bonnet
16. “ The threads on nut 28 are preferably coarse, loose-
fitting - external threads. and are adapted to be meshed
quickly and easily with internal ‘threads formed at the
end of the passage in bonnet 16 closest to tubing héad 13:'
In ‘this  manner, there is provided a member which is
removably - connected’ to the bonnet and carried by-the
latter to provide an inturned shoulder: 39 oppositely dis-
posed fromand facing shoulder 26: of hanger nipple 24.

Disposed between shouldérs 26 and 30is a sealing
means which can.comprise an annular resilient sealing ele-
ment 31 and an annular gland ring 32. It will be noted
thatnut 28 and the sealing means can be said to comprise
an-anchoring and sealing means bétween the nipple and
bonnet because they ‘anchor: or 'suspend the tubing from
the bonnet and, -at the: same time, effect a seal therebe-
tween. - It will flirther be noted that resilient sealing ¢ele-
ment: 31, which can be an oil resistant rubber, such as
neoprene, is provided with extended sealing surfaces along
its sides:so that upon movement of shoulder 26 of hanger
nipple 24 toward gland ring 32 and shoulder 39, sealing
element 31- will ‘be compressed: longitudinally ‘and - ex-

: panded laterally to form an effective seal not only with
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shoulder 26 but also with the bonnet and the oppositely
disposed portion of the-hanger nipple. If desired, element
31 may be suitably reinforced with fabric, fiber, or the
like. With the apparatus assembled as in Fig. 4, it will
be evidént that the effective weight of tubing 22 which
miust be suspended in the well is borne across sealing ele-
ment 31 so that such weight effectively expands the seal-
ing element despite limited lateral or angular misaligh-
ment between the nipple and bonnet or limited relative
movement therebetween. As used in the specification and
claims, the terms “misalignment” and “axial misalign-
ment” mean that the axés of the parts referred to are not
coaxial with respect to €ach other; for example: the axes
are parallel but nct common; or the axes are inclined
relative to each other but not intersecting; or the axés are
inclined relative fo and interséct each other.

Means are provided for limiting relative rotation be-
tween nut 28 and hanger nipple 24. - Such médns can
¢omprise a key 33 recéived in keyway 34 of the hanger
nipple and the registérinig keyway 35 in the nut. . Such
an assembly permits nut 28 t6 move longitudinally ‘with
respect to the hanger nipple but substantially prevents ro-
tation therebetween. A snap ring 36 carried in a groove
in the hanger nipple below the nut and key can be pro-
vided to prevent nut 28 and key 33 from dropping off
the hanger nipple when manipulations, such as in Fig. 1,
are being carried éut. With this type of assembly, it will
be apparent that hanger nipple 24 can be resiliently con-
nected to bonnet 16 by mérely stabbing the latter over the
tubing assémbly and then rotating either the fubing while
the bonnet is held steady or rotating the bonnet while
the tubing is held steady. It will not be necessary to apply
a wrench to nut 28 inasmuch as key 33 will prevent rota-
tion with respect to the tubing. With such an apparafus,
the seal between the hanger nipple and the bonnet does
not depend upon the effectiveness of a threaded connec-
tion but rather upen a resilient packing. Thé torque re-
quired to effect a reliable mechanical and pressure tight
joint is relatively small, being in the order of 25 ft. 1b.
tohold 10,000 p. s. i. of fluid pressure.

In accordance with one important feature -of this in-
vention; hanger nipple 24 has a loose fit with the bonnet
and-nut 28 to permit limited lateral movement and axial
misalignment therebetween without encountering harm-
ful eccentric loading of the hanger nipple, the bonnet, ot
the connection therebetween and the resultant stréss cons
centrations and failiire of the connection between the tub-
irg assembly and the bennet. Thus there is a clearance as
indicated at 37 between the upper portion of the hanger
nipple and the upper portion of the bonnet as well as at
"38 between the intermediate portions of these two-strixc-
tures. Also’it will be noted that nut 28 has an internal
diameter larger than the external diameter of hanger nip-
ple 24 at the region where the nut surroiinds the hanger
nipple. Also key 33 is of less width than the combined
depth of keyways 34 and 35 so that there likewise ¢an be
limited relative movemént between thé hanger nipple
and the nut at this peint; the key being of sufficient width
nevertheless to engage both keyways and prevent relative
rotation between the nut and the hanger nipple. It will
thus be apparent that hianger nipple 24 and tubing 22 are
free fo shift laterally and angularly a limited amotnt
yvi.th_ respect to bonnet 16 and thereby adjust for axial mis-
alignment 50 a5 to more uniformly dispose the “hanging
stress on the bonnet without imposing excessive bending

Jcads on the connection between the tubing assembly and
thg_l?’onn_et. In this cornection, resilient element 31 will
continué to effect.a seal between the hanger dipple and

b_onnetfeveg.theugh the latter two are not exactly ¢oaxial
as compressive forces exerted on.one side of the resilient’

element will cause the material to flow arcund the nipple
and the weight supported by the resilient element will be
-stibstantially uniformly distributed around the element,
The upper-end of hanger nipple 24 is threaded as it 40
to receive -a back flow vilve 41 adapted to prévent flow
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from the well out of the tubing but permitting flow into
the well: Such type of valve is well known to those skilled
in the art and comprises essentially a valve body 42
having external threads engageable with threads 40 and a
spring loaded valve element 43 adapted to seat on body
42. Tt is provided with a threaded portion 44 and a notch
45 adapted to receive a suitable tool for removal of the
valve from the hanger nipple through the Christmas tree.

The upper end of nipple 24 is threaded as at 46 for
connection with a handling or tubing joint 47 to permit
suspending of well tubing 22 and manipulation thereof.
prior to the time the tubing is suspended by the bonnet
as shown in'Fig. 4. _

Means can be provided for sealing between the tubing
and the casing for puiposes more fully explained below.
As illustrated in the drawings, there is provided a tubing-
to-tubing head seal assembly designated- generally by the
numeral 59 which is of the split, wrap-around type so
that it can be positicned around tubing 22 without having
to pass it downwardly from the upper end of the tibing.
Briefly, this seal assembly comiprises a radially split bowl
seating element 51 adapted to seat in bowl I5 of the tub-
ing head. Packing means 52, as of rubber, and a radi-
ally split upper backup ring' 53 are mounted above the
seating clement as shown. The elements 51 and 53 are
thus divided longitudinally into halves and are hinged by
packirig 52 and split at a diametrically opposing point so
that the halves of the assermbly can be spread apart to
pérmit thern to be passed around tubing 22. T hen, after
the assembly has been thus positioned around tubing 22,
Tateh 54, which is secured to one half of the assembly by
nut 55, extends through the slotted portion of the other
half of the assembly and is turnied to clamp the two halves
of the assembly together. The above-described assembly
is cormercially available and well known to those skilled
in the art. If is to be understood that any other known
means can be substitited for the described tubing-to-cas-
ing sealing assembly.

The tilbing head is equipped with lock screws 56 ex-
tendinig through the upper flange thereof and having inner
ends 57 adapted to engage backup ring 53 to hold the
sealing -assernbly within the bowl of the tubing head and
to expand packing 52. The lock screws have a threaded
engagement as at 53 with the tubing head and are
equipped with packing 59 expanded by packing put 60 to
provide a seal arotnd the lock serews.

In operation, resilient element 31, gland ring 32 and
it 28 afe placed cver the hanger nipple in the manner

 shown and key 33 inserted after which snap ring 36 is
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positioned fo maintain the assembly in proper position.
Back flow vilve 41 is serewed into threads 40 of the
hanger nipple to assume the position indicated in the
drawings. Then, hanger nipple 24 is made up- in the well
tubing at the desired point of suspension thereof by screw-
ing the upper eiid of the tubing joint 22 into the threaded
end 25 of the hanger nipple.

As Hllustrated in Fig. 1, the tubing string can be picked
up by handling joisnt or-tubing section 47 in a manner
well knowir to those skilled in the. art and manipulated
without thie tubing assembly including nut 28 interfering
with such manipulations. Thus, should it be desired to
lower the tubing past its point of suspension irite the well,
stch can be done because nut 28 and the sealing means
thereabove - aré sufficiently small in diameter to pass
throuigh the tabing head and casing head. During such
preliminary manipulation, the blowout preventers are
ordinarily if place and fiut 28 ¢an alsc be passed through
them. ’ ’

-When it is desired. to seal in the well, the tubing can
be-picked up by handling joint 47 and raised until hanger
nipple: 28 clears the blowout preventers and then the
tubing-to-casing sealing apparatus 58 positioned around
thé tubing joint 22 by hinging the halves apart, passing the
assérisbly arounid the joint, and then latching the halves
together by rieans of latch 54. The seal assembly can then
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be passed downwardly through the blowout preventers to
position: it in bowl 15 of the tubing head and hold down
screws 56 tightened to give the desired degree of seal be-
tween the tubing and tubing head. : At this point, the v;{ell
is completely sealed in, the sealing apparatus 50 sealing

between the tubing head and. tubing and back flow valve

41 preventing flow out. of the tubing. )

The well can be washed in with the assembly as in the
Fig. -2 position, the conventional blowout preventers
being in place on tubing head 13.  Alternatively, the well
can.be washed in with the blowout preventers in place
and before seal assembly 50 is positioned as in Fig. 2, the
seal ‘assembly being added through the preventers after
the well is washed. ‘As still another alternative, the as-
sembly of Fig. 2 can be made up and the tubing lowered
until hanger nipple 24 rests on backup ring 53. Then
handling joint 47 can be unscrewed from hanger nipple
24, withdrawn from the preventers and the latter removed.
Handling joint 47 can then be re-screwed. into the hanger
nipple and the well washed in although this procedure
should be employed when well head pressures are rela-
tively low.

Affer the preventers have been removed and the han-
dling joint again connected to the hanger nipple, the tubing
can be lifted to elevate nut 28 while assembly 50 main-
tains a sliding seal with the tubing. -The tubing is then
supported on a suitable spider and slips resting on the
top flange of the tubing head while the handling joint is
removed. - Then bonnet 16 is screwed to nut 28 by revolv-
ing the bonnet while holding the tubing steady or by re-
volving the tubing while holding the bonnet steady. The
handling joint can then be reconnected and the bonnet and
tubing- manipulated to set packers or the like, if desired.
Then after the bonnet has been lowered and connected
to the tubing head, the handling joint is removed and the
upper portion of -the Christmas. tree lowered until the
latter is seated on the top flange of bonnet 16. - If desired,

the well can be washed in through the Christmas tree with-

fluids being. introduced through tubing 22 'and valve 41
and removed through casing 1¢ and passages .14 in the
tubing head. -After the washing in operations are com-
pleted, the well can be put in production by merely ‘un-
screwing back flow valve 41 with a suitable tool insertable
through the Christmas tree, ‘

If at any.time it is desired to further manipulate. tubing
21, it will merely be necessary to unbolt the bonnet from
the tubing head.  The Christmas tree can then be picked
up with the tubing suspended therefrom and the manipu-
lations accomplished while  still retaining the well sealed
in by means cf assembly 5.

From the above, it will be apparent that the arrange-
ment of the apparatus-of this invention permits many
different methods of completing a-well.” “The well can be

washed in through blowout preventers or a Christmas tree:

without having to be shut in at any time. ~

From the foregoing it will be seen that this invention is
one well adapted. to-attain all of the ends and objects here-
inabove set forth; together with other advantages which

-are obvious and which are inherent to the structure.

It will be'understood that certain features.and subcombi-
nations are.of ntility and may be employed: without. refer-
ence to-other features and subcombinations. This is.con-
templated by and is within the scope of the claims:

As many possible ‘embodiments may. be. made of the

invention without departing from the scope: thereof, it is:

to be understood that all' matter herein set forth or shown
iil“the‘ accompanying drawings is to be interpreted  as
illustrative and not in a limiting sense. ‘

The invention having been described, what is claimed js:
1. An apparatus which comprises; in ‘combination, a
well head assembly including a tubing head, a bonnet on
s,aid tubing head, said well head assembly and bornnet
having a passage therethrough, a tubing within said pas-
sage, a-nipple connected "as 4" part of the tubing to be
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manipulatable therewith and having afi éutturned shoulded
facing downwardly toward said tubing head, an annular
nut around and slidable longitudinally- of the nipple with
external threads thereon engaging corresponding internal
threads on said bonnet and providing an upwardly facing
shoulder opposing said outturned shoulder, packing means
between said shoulders and expansible to. provide a seal
between said bonnet and nipple and to transmit the weight
of the tubing and nipple to the bonnet through the nut,
said nipple having a loose fit with said bonnet and nut to
permit limited lateral and angular movement of the nipple
with respect to the nut and a force transmitting connection
supporting said nut on said nipple and preventing relative
rotation but permitting limited longitudinal movement
therebetween whereby the nipple packing means. and nut.
are carried with the tubing during manipulation’ theréof
and so that relative rotation of the nipple and the bonnet
secures said nut to the bonnet. :

2. The apparatus of claim 1 in combination with op-
posing shoulders carried by said nipple and bonnet posi-
tively preventing more than a predetermined amount of
longitudinal movement of said nipple away from said head
when the bonnet is fixedly mounted on said head.

3. An apparatus which comprises, in combination, a
bennet  having a passage therethrough and ‘having an
internally ‘threaded portion, a hanger nipple having an
outturned shoulder adapted to be received in the passage-
way and connectable with a tubing to he hung from said
bonnet, said nipple being sufficiently smaller than  the
passage to permit lateral and angular movement of the
nipple with respect to the bonnet within predetermined
limits, an externally threaded nut loosely received abotit
the nipple.and screwed. to ‘said threaded portion of the
bonnet and providing “a shoulder facing the - outturned
shoulder  on the nipple, stop means carried by the nipple
and engageable with the nut to limit movement of the nut
along the nipple in a -direction away from- the nipple
shoulder so"as ‘to' retain the nut on the nipple- when dis-
connected ' from the bonnet, mesns’ connecting between
the. nui and’ nipple and limiting relative rotation there-
between, and packing means between said shoulders ex-
pandable to seal between the bonnet and nipple upon rel-
ative longitudinal movement . of the nipple and nut in 4
direction to move the shoulders toward each other.”

4. A'tubing hanger and seal assembly adapted to sus-
pend a tubing from and form a seal with a bonnet or
the like in a well head which comiprises, in combination,
a hanger nipple including means for conmecting the nipple
as a part of the tubing string so-that movement: of the
tubing string - causes . corresponding movement of the
nipple, a connector loosely and slidably carried ‘by the
nipple” for longitudinal 'movement- relative thereto and
including ‘means for releasably connecting the connector
with the bonnet responsive to rotation of the connector.
relative’ to. the bonnet, said nipple having af~annular
shoulder opposing an annular shoulder on said connector,
packing ‘means carried by the nipple and connector be-
tween said shoulders: and' expandable. to form’ a seal be-
tween the assembly and the bonnet responsive to move-
ment - of  the connector: - shoulder” toward the nipple
shoulder, 'said packing “transmitting the weight- of the
nipple“to the.bonnet through the connector to suspend
the nipple from the bennet, and force transmitting means
between . the connector and nipple limiting relative rota-
tion therebetween so that relative rotation. of said nipple
and bonnet will connect-the connector with the bonmnet,
said force transmitting ‘means limiting relative longitu-
dinal movement between the connector ‘and nipple 'so
that the connector as 'well as the packing means is carried
by the nipple and yet providing a sufficiently loose con-
nection between the connector-and nipple to permit mis-
alignment of the nipple relative to the connector while
the.latter is' connected to the bonnet.

'5. A tubing hanger ‘and seal assembly for suspending
a-tubing from and forming’a seal with the bonnet or the
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like on a well head structure comptising, in combination,
a hanger nipple including means for connecting the same
as. a part of the tubing so-that the tubing and nipple move
together as a unit, an annular nut slidably mounted on
and for longitudinal movement with respect to said nipple
and having means for releasably connecting the nut to
the bonnet responsive to relative rotary movement of
the nut and. bonnet, and annular packing also. carried by
the nipple between opposing shoulders. on the nut and
nipple expansible outwardly ef the nipple upon relative
movement ¢f said shoulders toward each other to com-
press the packing, said packing transmitting the weight of
the nipple to the bonnet through the. nut to suspend the
nipple from the bonnet, and means between the. nipple
and nut limiting longitudinal movement of the nut rela-
tive to. the nipple in a direction such as to move said
shoulders apart so that said nut. when disconnected from
said bonnet is supported on and carried by said nipple
along with said packing, the last mentioned means also
substantially preventing relative rotation between the
nipple and nut whereby relative rotation of the nipple and
the bonnet can connect the nut and bonnet, said nipple
having a loose fit with the nut to permit limited axial mis-
alignment between the nipple and nut.

6. A well head assembly for suspending a tubing in
a well which. comprises, in combination, a tubing head
having a bowl, a bonnet on said tubing head, said tubing
head and bonnet having a passageway therethrough, a
tubing within said passageway, a nipple connected as a
part of said tubing to be manipulatable therewith and
having an outturned shoulder facing downwardly toward
the tubing head, an annular nut around and slidable lon-
gitudinally of the nipple with external threads thereon en-
gaging corresponding internal threads on said bonnet and
providing an upwardly facing shoulder epposing said out-
turned. shoulder, packing means between said shoulders
expansible cutwardly to provide a seal between said bon-
net-and nipple and transmitting the weight of the tubing
string to the bonnet through the nut, said nipple having
a loose fit with said bonnet and nut to permit limited lat-
eral and angular movement of the nipple with respect to
the nut, a force transmitting connection supporting said
nut on said nipple and preventing relative rotation but
permitting limited - longitudinal movement therebetween
whereby the nipple packing means and nut are carried
with the tubing during manipulation thereof and so that
relative rotation of the nipple and the bonnet secures said
nut to the bonnet, said tubing head passageway being of
sufficient size to permit free passage of said nipple, nut
and packing means and seal means in the bowl of said
tibing head providing a seal between the tubing and said

“ tubing head and. yet permitting the tubing to. rotate and
move longitudinally with respect to the tubing head, said
seal means being separate from said nipple, nut and pack-
ing means.’ .

7. A tubing hanger assembly which comprises in com-
bination a bonnet adapted to rest on a tubing head which
has a. passageway therethrough adapted to receive a
tubing string- suspended from- the bonnet, said bonnet
having a passageway therethrough, a fipple in the bonnet
passageway adapted to suspend a string of tubing from
the bonnet and having an outturned downwardly facing
shoulder.in the bonnet passageway, a connector loosely
and slidably carried by the nipple below the shoulder for
longitudinal movement relative to the nipple, said bonnet
and. connector including means for releasably connecting
the connecter with the bonnet responsive to relative ro-
tation. of the connector and bonnet, said connector pro-
viding a shoulder opposing said nipple shoulder, packing
means carried by the nipple between said shoulders and
fransmitting the ‘weight on the nipple to the bonnet
through. the connector and expandable by the: weight sup-
ported on the packing means to provide a seal between
the bonnet and nipple, said nipple having a loose fit with
the bonnet and connector to permit limited misalignment
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between the bonnet and nipple, a logse spline connection
between the nipple and connector preventing relative ro-
tation therebetween while permitting longitudinal move-
ment and limited misalignment therebetween-so that rel-
ative rotation of the nipple and bonnet secures the con-
nector to the bonnet, and stop means carried by the nipple.
whereby the packing means and connector are carried
with the nipple during manipulation thereof, said nipple,
packing and connector dimensioned to permit free move-
ment of the nipple, packing and connector through the
tubing head passageway. ’

8. The assembly of claim 7 wherein said nipple. is
provided with internal threads to receive a handling joint
to support and ‘manipulate the nipple prior to it being

. connected to the bonnet.

9. A tubing hanger and seal assembly comprising a
tubing head having a passageway therethrough, a bonnet
adapted to rest on a tubing head and be secured thereto,
the bore through said bonnet being threaded at its lower
end, a hanger nipple including means for connecting the
nipple to a string of tubing to suspend the string from
the nipple, 2 downwardly facing annular shoulder on
the nipple adapted to be supported from the bonnet and
to suspend a string of tubing in a well, an annular pack-
ing carried by the nipple and in abutment with the
shoulder, a nut carried by the nipple and engageable with
the threaded section of the bonnet, said nut providing a
shoulder facing said nipple shoulder and supporting said
nipple shoulder through the packing to suspend the nipple
from the bonnet, force transmiiting means between the
nut and nipple limiting relative rotation therebetween so
that the nnt may be secured to the bonnet by relative ro-
tation of the nipple and bonnet, said bonnet bore and nut
being dimensioned relative to. the nipple to permit limited
misalignment of the nipple and boanet to prevent un-
equal stress on the hanger assembly, means limiting move-
ment of the nut away from the nipple shoulder to hold
it in position to be engaged by the bonnet, and split pack-
ing means in the tubing head passageway adapted to seal
between, the tubing head and a string of tubing suspended
from the bonaet, said packing removable from the pas-
sageway to permit the nipple to be moved in the portion
of the tubing head passageway occupied by the packing
means. E

10. An apparatus which comprises in combination, a
tubing head, a bonnet on said tubing head, said: tubing
head and bonnet having a passageway therethrough, a
nipple in the passageway adapted to suspend a string of
tubing from the bonnet and having an outturned shoulder
in the bonnet passageway and facing toward the tubing
head, a connector loosely and slidably carried by the
nipple for lomgitudinal mevement relative thereto, said
bonnet and connector including means for releasably con-
necting the connector with the bonnet responsive to rel-
ative rotation of the connector and bennet, said connector
providing a shoulder opposing said nipple shoulder, pack-
ing means. carried by the nipple between said shoulders
and expandable to-provide a seal between the bonnet and
nipple and a flexible support for the nipple, said nipple

" having a loose fit with the bonnet and connector to permit

limited misalignment between -the bonnet and nipple, a
force tramsmitting connection” supporting the connector
on the nipple and preventing relative rotation but per-
mitting lmited longitudinal movement therebetween
whereby: the packing means and connector are carried
with the nipple during manipulation thereof so that rela-
tive rotation of the nipple and bonnet secures said con-
nector to the bonnet, said tubing head passageway di-
ameter dimensioned relative to the nipple, packing and
connector to permit free movement of the nipple, packing
and conmector through the tubing head passagesway and.
split. packing means in the tubing head passageway
adapted to seal between the tubing head and a string of
tubing suspended from the bonnet, said packing being,
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removable from the passageway to permit the nipple to
be moved in the portion of the tubing head passageway

occupied by the packing means.
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