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'UNITED STAT

2,624,413

ES PATENT OFFICE
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‘OIL WELL HANGER

'Robe'rt A. Mueller and Robert L. Crain,

Houston,

Tex., assignors to Gray Tool Company, Houston,
Tex., a corporation of Texas

~ Application J une 28, 1946, Serial No. 680,334

| 1 S
'~ The present invention relates to hangers ior
“use with oil well completion equipment. A prin-
cipal object of the invention is to provide a
hanger capable of being lowered through con-
trol equipment to ifs seat and which permits
imited vertical movement of the pipe with re-
spect to |
sestablish o complete seal of the casing head at
the time the hanger is landed by the weight of
the pipe, both between the hanger and the pipe
and between the hanger and the casing head.

Tn Patent No. 2,117,444, Mueller et al., May 17,
1938, a method of building 0il wells by setiing
and cementing successive strings of casing is de-
seribed. This method involves lowering the pipe
and the hanger through appropriate control
equipment mounted on the casing head while
maintaining mechanical control of the well at
o1l times. In this method, the hanger 1s lowered
to its seat through the aforementioned control
equipment {o there form a permanent seal by the
weight of the pipe, after which the cementing
operation is performed and the control equip-
ment may then be removed with safety. g
" 1Tn Patent No. 2,207,469, to Roye, July 0, 19440,
a further practice analogous 10 the said Mueller
et al. patent is described, but wherein provision
is made for pulling the casing upwardly afier
the hanger is landed to remove the slack and to
" put a strain on the casing, slip means being pro-
vided in the hanger to support the pipe after
the strain has been taken. In the said Roye

patent, a practice of thereaiter welding the cas-

ing to the hanger to permanently seal and sup-
port the casing in the hanger is suggested. In
practical oil well operations, welding of the pipe
to the hanger has not been found to be entirely
satisfactory in all cases, as mentioned in a €o-
 pending application of Mueller et al. Serial No.
650,272 filed February 26,1946. In that appli-
cation, a further refinement of the practices un-

5 Claims. (CL 166—14)
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" der consideration herein is disclosed, wherein a

haneer and associated means are provided to

roll the casing into permanent sealing engage-
ment with the hanger in order to Iorm a perma-
nent union between the casing and the hanger.
The details of description oi applicable struc-
 ture and steps in operation which appear in the
~ above-mentioned patents and application are

not repeated wherein, it being understood that
 they are referred to as disclosing equipment and
methods which would be used with the present
invention, and to that extent they Iorm a part

of the present disclosure.

L ]

- An object of the present invention is to pro-

45

_ ' 2' _
vide a completion of the type referred to in the
above-mentioned patents and application where-

in an effective seal is had both between the pipe

and the hanger, and between the hanger and the
casing head at the time the hanger 18 landed.
Tt ig g further object of the invention to provide
such sealing apparatus wherein strain may be
taken on the casing, and wherein the slack taken

up may be retained, while maintaining the efiec-

tiveness of the seals mentioned above at all times.
Another obiect of the invention is to provide
a, completion wherein, at the time the hanger Is

landed, separate seals are simultaneously formed

between the hanger and the casing head and
between the hanger and the pipe, both by the
weight of the pipe suspended by the hanger.

A further object of the invention is to provide
a hanger, in the methods of operation therewith,
+he seal between the hanger and the pipe is made
effective and maintained by the weight oi the
pipe, and which seal may be regarded as perma-
nent in many cases. Ancillary to the preceding
objective, it is a purpose of the invention to pro-
vide means for forming a permanent union by
rolling the casing against the hanger above said
sea] which is maintained by the weight of the
pipe, or, in the case of some practices, to form
a, permanent seal by welding the hanger to ihe

pipe.

Another object of the invention is to accom-
plish the above purposes with a hanger capable
of being lowered through conventional countrol
equipment, so that the latter may be removed
and replaced with other control equipment or
with structure which form a permanent part of
the well head, the latter being of the type dis-
closed in Patent 2,116,444 wherein additional
casing or tubing heads may be mounted above

and in sealing engagement with the hanger pre-

viously landed. | | |
Another object of the invention - is to provide
a novel form of slip suspension means for the

pipe within the hanger, whereby the metal of

the hanger may be maintained at maximum
strength and thickness.. Similar to the preced-
ing objectives, it is a purpose of the invention to

- provide a novel slip suspension means wherein

59

a slip supporting cage and slips with accurately
machined engaging surfaces are provided to in-
sure even and accurate gripping of the pipe by
the slips -when the former is suspended in the
_hanger-.- o ;
Various other objects and advantages of the
invention will be apparent as the description
herein progresses. In the drawings, which are
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illustrative, and are not intended to restrict the
invention except as defined in the appem,.ed
claims:

Figure 1 is a vertical sectional view through
now well known control equipment, showing
pipe such as oil well casing being run in in ac-
coerdance with the present invention.

Figure 2 is a partial vertical sectionzsl view

through the casing head of a well, showing the

condition of same just prior to the time when

the hanger is completely suspended and before

10

the weight of the casing or pipe is taken by the

nanger, the control equipment being omitted for
simplification.

rFigure 3 is a view similar to Figure 2, but show-
ing both sides of the hanger after 1t has been
landed in the casing head with the weight of the
casing supported therefrom, the control equip-
ment or additiona] easing or tubing heads ahove
keing omitted for simplificatioxn.

Figure 4 is a top plan view of the slip cage of
the present invention.

I'igure 5 is a vertical sectional VIEW taken along
the line 5--5 of Figure 4.

Figure 6 is a side elevatiorial view of the slip
cage of Figure 9.

Figure 7 is a top plan view of the four slip seg-
ments of the present hanger, showing their as-
soclated relation generally corresponding with the
condition of the equipment illustrated in Figure 2.

Figure 8 is a vertical view taken substantially
along the line 8—8 of Figure 7.

Figure 9 is a side elevational view of two of
the slip segments, looking inwardly from a Posi-

ion below the view of Figure 7.

Figure 10 is a partial vertical sectional view
of the hanger of the present invention, illus-
trating one manner in which the double tapered
hanger might be manufactured in two parts to
ke welded together.

Figure 11 1s a vertical sectional view through the
equipment at the top of a well, showing a man-
ner in which several casing heads and associated
equipment of the present invention may be nested.

Figure 12 is a side elevational view, partly in
section, of a packing follower employed in the
hanger.

Referring to Figure 1, an oil well casing is
shown at 19, same being connected in a well
known manner to g now conventional casing head
i2, the latter having an inside bore with a tapered
nanger seat 14 and being flanged for removable
attachment with a conventional piece of control
equipment such as a drilling master valve 18 hav-
ing a bore substantially as wide as the maximum
diameter of the tapered seat {4. The control
equipment may include one or more blowout pre-
venters, as shown at 28 and 22, these pieces of
confrol equipment likewise having the full bore
previously referred to, and bheing removably
mounted in sealing engagement with one another
on the casing head 12.

The pipe being landed is shown as a casing C,
and slidably positioned theréon is the hanser H.
the construction of the latter being an important
part of the invention. As described in the said
Roye patent, the hanger H is slipped over the
casing C between the collars thereof, just prior
to the time when the casing is t0 be landed, and
it may be temporarily supported by a removable

strap S which is taken off at the time when the

hanger is passed through the control equipment.
As will he apparent from Figure 1, the hanger

is of outside maximum diameter slightly less than

the interior diameter of the control equipment

~_patents.
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so that it may be lowered therethrough until
the lower tapered surface of the hanger rests on
and in sealing engagement with the tapered seat
[ of the casing head 12, all as is described in
the aforementioned patents.

Referring to Figure 2, the lower tapered out-
side surface of the hanger is shown at 28, and

this surface is equipped with one or more cir-
cular rings of packing 38 which form a seal when

the hanger is seated in the casing head with the

weight of the casing borne by the hanser as
hereinafter described. The type of hanger which

-we preferably employ in connection with the pres-

ent invention also has an upper tapered surface
g2, and this surface is provided with one or more
circular sealing rings 34 to seal with the next suc-
cessively used casing head 28 as illustrated in
fiigure 11, the last-mentioned casing head hav-
ing a lower upwardly and inwardly tapering seal-

1ing surface to engage the upper tapered surface of

the hanger, all as described in the aforementionead
As referred fo in these patents, when
the hanger has been landed to support the casing,
and when cementing or similar operations have
been performed, the control equipment shown in
Figure 1 may be safely removed, and substitute
control equipment adapted for subsequent oper-
ations may be applied to the casing head {2, or,
if the operations under discussion are concernad
with a later stage of the building of the well, a
tubing head and associated equipment may be
attached for the completion and flowing of the
well,

~As shown in Figures 2 and 3, the smallest bove 40
of the hanger is of diameter slightly greater than
the exterior diameter of the casing C, and the
central part of the hanger is counter-bored as at
£2 to form a somewhat wider cylindrical chamber
to receive the slip means now to be described.
However, it will be apparent from the description
velow, that the counter-bore 42 is not large
enough to weaken the over-all strength of the

‘hanger, the wall thickness of the lower part of

the hanger being quite adequate to provide sup-
port for the casing and to withstand the high
pressures involved in modern oil well completions.

Positioned for vertical sliding movement in the
chamber 42 is a substantially cylindrical slip
cage 50 (shown in detail in Figures 4 through 6).
'This slip cage is constructed to fit with and sup-
port a plurality of slip segments 92 (the details
of which are shown in Figure 7 through 9). The
slip segments 52 are provided with upwardly di-
rected teeth 54 which are adapted to grip the
pipe and support the same when the weight of
the pipe is borne by the hanger, as will be un-
derstood by those skilled in the art.

Between the lower end of the chamber £2
and in the lower end of the hanger bore 48, there

is a depression comprising a short counter-bore

chamber 58 (Figure 10) of intermediate diameter,
and this short chamber is of vertical dimension
sufficient to receive several packing rings $§, the

packing rings being of selected material depend-

ing on the degree of the pressures of the stratums
which have been penetrated. We prefer to use
packing rings of the hydraulic type, that is, pack-
ing rings of material which is considered to be
of permanent nature in dealing with the pres-
sures under consideration. The packing rings 6§
are of outside diameter substantially as large as
that of the chamber 58, and of inside diameter

- substantially equal to the outside diameter of the

casing C, the sald rings being of such nature as
to be capable of expansion outwardly and in-
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wardly under vertical pressure to form a tight
seal with the wall of the
the outer wall of the casing. The lowermost of
the packing rings 60 rests on a shoulder §4 which
forms the bottom of the chamber 58. =
An annular packing follower 70 is positioned
in the lower part in the chamber 42, said fol-
lower being substantially L -shaped in Ccross sec-
tion, having a horizontal part TI which SUpports
the slip cage 50 and a vertical part 12 capable of
movement in the upper end of the chamber 98.
- Depending on the weight of the casing, and
the pressures being met,
of such thickness and composition that when
+he weight of the casing is taken by the slips 92,

the downward movement of the cage 50 bearing

- on the follower ring 10 will be substantially

sufficient to move said ring downwardly from the
position of Figure 2 to the position shown in
Figure 3, thus expanding the packing 68 into
oas tight sealing engagement with the wall of the
chamber 58, with the horizontal ledge 64, and

similarly against the outer wall of the casing. It

will be apparent that the area of the packing 60
subject to well pressure is minute, as the packing
60 is supported on all sides by steel. The lower
‘surface of the horizontal portion Ti of the fol-
lower ring 10 provides a limitation on the extent
of compression of the packing 69, as said sur-

face will engage the ledge T6 (Figure 10) of the

in cases where the weight of the
to cause this degree of move-
of portion 11 with ledge

“hanger bore,
casing is sufficient
ment. The engagement

16 will prevent any injury to the casing by ap-

plication of excessive pressure to the packing 60.

Comparison of Figures 9, g with Figures 8, 9
clearly discloses the construction and operation
of the slip mechanism, comprising the supporting
cage 50 and the slip segments 52. Referring to
Figure 5, the slip cage has an interior continuous
spiral cut which provides downward and inward-
ly inclined guiding surfaces 80 positioned one
above the other in vertical alignment, and on
which the similarly and exactly cut inclined ex-
terior surfaces 82 of the slip segments are cuided
during vertical movements of the slips. The sur-
faces 80 are separated by continuous downwardly
presented horizontal spirally cut ledges 81, and
the surfaces 82 are separated by similar upward-
1y presented ledges 83, which abut the ledges 81

the packing 60 will be

chamber 58 and with

10 -

15

20

that the teeth 54 on
segments are likewise

is constructed In

‘been performed.
" not having the upper tapered surface 32, 2 uni-

6

the inner faces of the' slip
cut in the spiral thread

fashion. |

The slip cage 90 may
circular piece as shown in Ficure 4 if the hanger
such manner as to permit its

insertion into the chamber 42. In this connec-

be of one continuous

tion, Figure 10 discloses a suggested arrangement

wherein upper and lower parts of the hanger are
separately fabricated, to be welded together as
at 80 -after the ring 10 and cage 50 have been
inserted through the top of the lower part of the
hanger, the packing 60 and slips 52 being insert-
ed after the welding and finish machining have
In modified types of hangers

tary cage could be inserted and held. in place

‘against upward movement by any type of retain-

ing ring. If necessary, the cage 50 could be made

in two or more sections to facilitate insertion

into the chamber 42.

" As will be apparent from Figures 7 through 9,

 the slip segments should be cut into several sec-

20

40

o0

when the slips are disengaged from the pipe as in

Figure 2, but which are spaced from ledges 81
when the slips engage the pipe as in Figure 3. In
order to secure uniform hearing of the inclinead
surfaces 82 of the slip segments on the inclined
surfaces 80 of the cage, it is necessary that each
incline or stage be the same as €very other in-
cline or stage, both in shape and distance apart,
hoth on the cage and on the slip segments. This
_is done by cutting the plane of the steps with an
appropriate tool, as if it were a thread with &
fixed lead, and results in a given point on one
step or incline being exactly the same as a cor-
responding point on the following step. It will
be understood that hangers of the larger sizes

(such as for 1034’’ casing and larger) not re-

quiring the temporary sealing 1 eature within
the hanger may be equipped with the slips ma-
chined as described, the cooperating supporiing
~ surfaces 80 being machined directly in the inner
wall of the hanger. Insuch an arrangement, the
cage 50 would be omitted as a separate element,
and the metal shown in Figures 2 and 3 for the
cace would be a part of the hanger body.

- Referring to Figure 8, it will be also observed

05

‘hanger to simultaneously

tionsg to facilitate their proper insertion into the

slip cage as disclosed in Figures 2 and 3. In Fig-

ure 7, two radial cuts are shown as at 92, and
two non-radial cuts as at 94, it being apparent
that the segment 96 should be the last one to be
inserted into the cage, this general construction
having been previously disclosed in the said Roye
patent. In making the cuts g2 and 94, sufficient

_material may be removed to permit the edges of

the slip segments to move toward one another
as they grip the pipe (during movement from
Figure 2 position to0 the position of Figure 3).
In operation, the hanger is threaded over the
casing as in Figure 1, it being understood that
any suitable means such as removable SCrews
extending through the wall of the hanger above
the packing 30 may be provided to retain.the
slips 52 in their uppermost or retracted position
until just before the hanger is lowered through
the control equipment, such means, for instance,
being shown at 32 in Figure 1 of the said Roye
patent. When the hanger is to be lowered
through the control equipment, this means may
be removed, and the strap S (Figure 1) may like-
wise be removed. The hanger 1s lowered through
the control equipment until it engages the seat
{4 at which time the weight of the casing or
other pipe is taken by the hanger causing the
_ seal in the seat {4 by
the weight of the casing and seal with the casing
likewise by the weight of the casing, When the
hanger takes the weight of the casing, the slips
52 are pulled downwardly by the pipe, and they
move downwardly and inwardly in an even man-
ner by reason of the encgagement of their inclined

. surfaces 82 with the inclined surfaces 80 of the

60

- of said packing is

79

this downward movement.

cage 50. Simultaneous with this movement, the
cage 50 is pulled downwardly in the chamber a2,
and the follower ring COmMPresses the packing 60
to form a seal between the bore of the hanger
and the exterior wall of the casing, the ledge Tl
of the follower engaging the ledge 16 in the bore
of the hanger as a limitation on the extent of
‘Many operators, particularly in the case of
wells where the pressure is not excessive, may re-
card this seal between the hanger and the casing
as being permanent, particularly if hydraulic
packing is employed and because the exposure
kept at a minimum, the pack-
ing being substantially surrounded on all four
walls by steel. T .
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It will be understood that the various steps
such -as taking -4 strain on the casing, remov-
Ing the slack, etc., may be performed at this
stage as-described in the said Roye patent, while
the above-mentioned seals are maintained. After
cementing, the control equipment may be re-
moved and an additional casing head or tubing
head with associated control equipment of re-
lated size may be substituted for further driil-
ing in operations, as described in the above-men- 14
tioned patents. o

“In the case of high pressure wells, or where
a permanent union between the pipe and the
hanger is desired by the operator, steps to effect
this union may be taken, preferably after ce~ 15
menting, with the control equipment removed,
yet with complete safety because of the effec-
tiveness of the seals described sbove. '-

I'or example, and referring to the said appli-
cation, Serial No. 650,272, the hanger has an ex~ 20
tension above the bore 42, as shown in igures 2
and 3, and this extension provides a bore of ade-
quate surface ‘to permit rolling the casing out-
wardly into a permanent union with the bore of
‘the hanger. If found to be expedient, the cas-
Ing may simply be rolled above the chamber &2
outwardly against a smooth ¢ylindrical surface
of the bore 48, but we prefer to provide special
means to insure the success of this rolling oper-
avion by providing a groove or indentation 139
in the upper bore £8 of the hanger, preferably
with hydraulic packing 182 therein, so0 that the
bead of the casing may be rolled cutwardly into
said groove all as described in cur co~pending
application referred to above. Of course, if a
particular operator should desire to weld the
hanger to the casing as described in said Roye
patent, the upper end of the bore 4 may be
flared outwardly as at 184 for this purpose, and
the welding may be performed with perfect safety 49
at the stage of completion referred to, for both
an inside and an outside seal (with respect to
the hanger) has previously been provided below
by the weight of the pipe. | | |

Aiter the casing has been cemented and the
hanger installed supporting the pipe, then the
‘pipe may be cut off above the hanger to prermit
the permanent seal by rolling or welding, or with-
out either of these last two operations in the
case of wells of lower pressure, as described in
our’ co-pending application, and the next casing
head is then mounted on and secured to the cas-
ing head as shown. Referring to Figure 11, these
operations may be repeated, by landing ang seal-
Ing successive hangers, and by mountsing suc-
cessive casing heads on the well, terminating in
a tubing head as the final stage. When g tubing
head is positioned, the invention may ke prac-
ticed by lowering tubing equipped with s, hanger
having the essential features of the present in-
vention, which hanger need not be brovided with
the upper tapered surface as no further casing
Or tubing heads are to be mounted above same.
In this instance, the hanger, while having the
slip and packing arrangements described herein,
would be of such design as to be capable of being
locked down by the now conventional locking
screws which extend through tubing heads for
this purpose, for example, as shown in PFigure
3 of Patent 2,241,333 to Smith dated May 6, 1941,
It will be understood therefore, that references
to oil well pipe or casing are used in their broader
sense, and this likewise applies to the desecriptive
‘use of the words casing head, as including in g
special sense the elements more “technically: 75

5
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© the bore of the

23

segments and a surrounding
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known as tubing heads, although the Invention
Is of most usefulness and effectiveness in its
application to casing and ¢asing hangers as such.

It has been brought out above that the inside
seal provided by the packing 60 may be regarded
as temporary or permanent, depending on the
circumstances, and depending on wiaether the
Tormation of a permanent union by rolling, or
the performance of welding, is desired. In any
case, the inside seal referred to is positive dur-
ing the rolling, welding or similar operations.

AS 1s mentioned in the said CO-pending appli-
cation, the rolled seal in the upper part of the
bore of the hanger, or the weld msy ke tested
through a threaded opening {43 extending into
hanger, which opening is adaoted
10 Treceive a pressure gun or similar fitting. The
hanger may be provided with a further annular
mside groove ({0 below the opening {88 with a
rubber gasket or the like (14 therein having g
suitable upwardly presented lip #14. 'This gas-
ket will retain test finig pumped in through the
opening 188 during the testing of the more per-
manent wnion which was Previously created
above said gasket. - | :

It will be apparent that we have provided a
novel form of hanger capable of providing com-~
piete mechanical control during the landing of
an oll well pine such as the casing, by automati-
cally providing simultanecus seals both within
and around the hanger when the hanger is
landed. By reason of the above, the control
equipment can bha sately removed after cement-
Ing, and various operations such gas roiling or
welding the casing, cutbting off the same, and
then securing additional equibment abhove the
casing head in question, can be carried out in
cemplete safety. Likewise, necessary maninula-
tlons of the pipe as particularly referred to in
the said Roye patent may be made, without af-
tecting the seals previously formed. |

We claim: | -

1. A tubular hanger having a vertical bore
therethrough to receive an end of an oil well pipa
to be supported from the hanger, said hanger
having an enlarged counter-bore gnd a slip cage
therein comprising a cylindrical sleeve having
1 any vertical plane therethrough a series of
inwardly presented vertically aligned, downward-
iy and inwardly inclined slip guiding greag
rormed on its interior wall, a plurality of slip
Segments comprising semi-cylindrical membpers
having inner walls formed with pipe engaging
teeth and having outer walls comprising in any
vertical plane therethrough a plurality of co-
operating outwardly presented vertically aligned
downwardly and inwardly inclineq guiding areas,
Sald guiding areas being formed in .o continuous
sbiral surface of fixed lead. |

Z. A tubular hanger having g vertical hore
therethrough to receive an oil well pipe to bhe
supported from the hanger, said hanger having
a'slip assembply therein to grip and support the
Pipe, said assembly comprising & plurality of slip

: | Supporting cylin-
drical wall for said segments, said wall having in
any vertical plane therethrough a series of in.
wardly presented vertically aligned, downwardly
and Inwardly inclined slip guiding areas, said
slip segments comprising Semi-cylindrical mem-
bers having inner walls formed with pipe engag-
ing teeth ang having outer walls comprising in
any vertical plane therethrough g plurality of co-
oberating outwardly presented vertically alisned
downwardly and Inwardly inclined guiding areas,
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said guiding areas being formed In 8 continuous
spiral surface of fixed lead.

3. A ynitary casing hanger
adapting it for lowering through control equip-
ment as a unit for supporting a casing in the
sest of a casing head, comprising a metal body
having upper and lower exterior sealing surfaces
with sealing rings carried therein, ana a vertical
Lore to pass over the well casing, the bore of said
hanger including an enlarged
therein which is closed at its upber and lower
“ends, slip means mounted in said counter-bore for
movement by the relative downward passage of
the casing therethrough to grip and suspend ke
casing at any point between the collars thereof,
said slip means including a slip cage compris-
ing a cylindrical sleeve having in any vertical
plane therethrough a series ol inwardly presented
vertically aligned, downwardly and inwardly in-
clined slip guiding areas formed on 1S interior
wall, a plurality of slip segments comprising
semi-cylindrical members having inner
formed with pipe engaging teeth and having
outer walls comprising in any vertical plane
therethrough a plurality of cooperating outwardly
presented vertically aligned downwardly and in-
wardly inclined guiding areas, sald guiding areas
being formed in a continuous spiral surface of
fixed lead, packing means in sald hore helow s2id
slip means arranged for compression by said slip

of size and shape -

counter-bore i

15

20

walls

25

30

means to automatically form a seal betwesn sald

hore and the outer wall of the casing when the
lower exterior sealing surface of said hanger Is
seated and sealed in the casing head with the
weight of the casing suspended from sald hanger,
the bore of said hanger above said counter-kore
having g first circular groove with packing ma-
terial therein to seal with the casing and a second

circular groove above said first circular groove

for forming a permanent seal with the casing.

4. Oil well completion equipment comprisiing a
casing head having an upwardly presented inside
seat and an unrestricted bore therethirough, &
unitary casing hanger of size and shape adapting
it for lowering through control equipment as a
unit for supporting a casing in said seat, com-
prising a metal body having upper and lower
exterior inwardly tapered sealing surfaces with

35

40

45

sealing rings carried therein, and a vertical bore

to pass over the well casing, the bore of said

hanger inecluding an enlarged

counter-bore

50

therein and means in said counter-bore auto-
matically operable. by downward movement of

the casing therethrough to grip the pipe at any
point between the collars thereot, said means
includine o slip cage comprising a cylindrical
sleeve having in any vertical plane therethrough
o serieg of inwardly presented vertically aligned,
downwardly and inwardly inclined slip guiding
areas formed on its interlor. wall, a plurality of
slip segments comprising semi-cylindrical mem-
bers having inner walls formed with pipe engag-
ine teeth and having outer walls comprising in
any vertical plane
cooperating outwardly presented

aligned downwardly
ing areas, said guiding areas being formed in a

continuous spiral surface of fixed lead, said bore
having means therein sutomatically operable by
the weight of the casing to form a seal below
said eripping means between said bore and the
casing, and a circular groove in the bore of said

vertically

therethrough a plurality of

and inwardly inclined guid-

ot
i

s

J'LJ

o
A

hanger above said _counter-bore in substantial

~ alignment with the sealing rings on said UPpPEr

10

tapered exterior sealing surface to receive and

seal with a bead on the casing, and a second
 casing head secured on sald first named casing

head having a downwardly presented tapered
sealing surface to engage and seal with the upper

tapered surface of said hanger. . |

5. Qil well completion equipment comprising a
casing head having an uninterrupted down-
wardly and inwardly tapered inside seat and an

unrestricted bore therethrough permitting opera-

tions in the well to the full width of the casing

on which said head is mounted, a unitary casing
hanger of size and shapé adapting it for lowering
through control equipment as a unit for support-
ing a casing in the seat of said casing head, sald
hanger comprising a metal body having upper
and lower exterior inwardly tapered sealing sur-
faces with rings of sealing material permanently
carried therein, said hanger ‘having a vertical
bore therethrough v0 pPass OVer the well casing,
the bore of said hanger including an enlarged
counter-bore therein which is closed at its upper

and lower ends, slip means mounted in sald

counter-bore for movement by the relative down-

ward passage of the casing therethrough to grip

and suspend the casing at any point between the

eollars thereof, said slip means including a slip

cage comprising a cylindrical sleeve having in

“any vertical plane therethrough a series of In-

wardly presented vertically alicned, downwardly
and inwardly inclined slip gulding areas formed
on its interior wall, a plurality of slip segments
comprising semi-cylindrical members having
inner walls formed with pipe engaging teeth and
having outer walls comprising In any vertical
plane therethrough a plurality of cooperating
outwardly presented vertically gligned down-
wardly and inwardly inclined cuiding areas, said
suiding areas being formed in g continuous spiral
surface of Aixed lead, packing means in said bore
velow said slip means arranged for compression
by said slip means to automatically iform a seal
wetween said bore and the outer wall of the cas-
ing when said lower exterior sealing surface of
«aid hanger seats and seals in the casing head
with the weight of the casing suspended from
said hanger, said hanger having means in 1ts bore
above said counter-bore for forming an additional
sea] with the casing, and a second casing head
secured on said first-named casing head having

o downwardly presented tapered sealing surface

to engage and seal with the upper tapered sur-
face of sald hanger.
) ROBERT A, MUELLER.
ROBERT L. CRAIN.
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