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5 Claims.

" This invention relates to an oil. well pressure

control system or well head 'and s particularly.

directed to providing. improvements. in the ar-
rangement by means of which the.intermediate
casing is carried by.the .casing head in its fixed
position in the. oil well, .

One .of the difficulfies.in. the present.oil well.

pressure control systems, is. that. of ‘providing a
firm and’ permanent . gripping, connection be-
tween the intermediate. casing and the casing
head, by means.of which the heavy intermediate

casing is held firmly in its.fixed position by the.

casing head and’in.exact:alighment therewith.
The intermediate casing is usually.secured to the

(CL 166—14)*
' : 2 .
variations.in.the. diameter of “thie intermediate
casing..

A furtHer. problém in assembling the parts-of”
the.apparatius arises from:the difficulty of main=

& taining.the slips.in’exact vertical alignment with"

107

each otlier as'the slips are being lowered. into:
position..

A.further objéct of the:invention, therefore, is
to provide.a simplébut very effective arrangement”
of parts.by means of which. the slips are brought:

' into and held in exact vertical alignment .as the

casing head by means of slips having. serrated ;4

- teeth, the. slips being wedged: between the inter-

mediate casing:and the casing head, The outside.

diameter of the. intermediate. casing is, however,
subject to considerable variation within manu-
facturing tolérances, and in“using a _conventional
set of four slips, the slips do not conform with
the outer surface of the intermediate casing with
the.result that thereis not sufficient gripping con-

tact between: the. outside surface of’the.casing:

and the serrated surface of the slips. For.exam-

ple,; when the diameter of the. casing:is slightly.
larger than the diameter of the circular serrated’

surface of the slips, only the serrated surfaces
at the edges of ‘the slips-are in gripping contact
with the surface of the casing. Alternatively; if
the diameter of the outéer surface of .the interme-
diate casing.is.slightly smaller than that of ‘the

serrated surface of the slips, only the central parts.

of the serrated surface of the slips are in grip-
ping conbact’ with' the surface of the casing.
‘Where the gripping contact between the serrated

surface of the slips and the. outer surface of the.
intermediate casing is insufficient, the casing may.
be deformed or may tear loose.thereby. putting:
all theload of.the:casing ‘on the.weld; or other-
connection; - joining - the casing: to the landing:

head.
One of ‘the principal objects of the present in-
vention is toincrease the number of serrated slips

employed in. supporting the intermediate casing.

from the casing head.thereby dividing the inner
surface of the slips. into smaller.segments, mak-

ing possiblé uniform contact between. the entire’

serrated surfaces. of ‘the slips. .and the outer sur-

face of the intermediate casing, regardléss™of’
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intermediate casing is adjusted into its final per-
manent position,
A Still further-objéct of ‘the invention‘is to-in=

" crease the effective span of ‘the packing space be=

tween the upper surfice of ‘the slips and the lower-
surface of ‘the: casing  landing "head without in-
creasing tHe height of ‘the casing head and with-
out’ decreasing the: height of’ the serrated sur-
faces of the slps!

An understanding of the objects of the present-
jnvention:and the manner in which:they are at-
tained may. be. had: from. the following deserip-
tion and ‘accompanying drawings, in’ which:

Figure 11§ a cross-sectional front elevation of-
an oil ‘well ‘pressure control system incorporating
the. present”invention;

Figure 271§ o side elevation ‘of ‘anouter view of
the slips;

Figure: 371§ a cross=sectional top- plan view
taken-along the line:3-3; Figure 1, showing the
intermediate casing having a smaller  diameter
than-that of the slips;:

Figure:3a-is ‘a-similar-view-of ‘an intermediate
casing havmg a larger diameter than that-of the-
slips;

Pigure:4is:a planview of the slips;

Figure: 5-issazcrossssectional .elevation - of  the:
slips taken:along:the line5—3%, Figure.4;

Pigure:6 is;a plan: view of the.underside of the:
slips:shown: in.-Figure:.5;. and.

Figure.T.is-a:plan view.of the. slip ring.

Like: reference.-characters. refer. to like parts
throughout .the.specification. and. drawings.

The. oil" well pressure.control system illustrat-
ed.in. Figure 1 includes a.vertically. mounted tub-
ing head 10, a tubing landing head. {1, and a cas-

" ing head.12, and an.intermediate casing hanger
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Head 18], The:heads. 10 .and 12" are vertically
mountéd; one positioned on top of the other, and’
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are formed with an aligned centrally located
chamber 22. The lower end of the tubing head
i0 and the upper end of the casing head 12 are
formed with outwardly extending flanges 25 and
26, respectively, which are secured together in
fluid tight engagement by the bolts 18.

The lower end of the casing head is internally
threaded, as indicated by the numeral 20, to re-
ceive the threaded upper end of the outer casing
i4. The outer casing i4 usually extends down-
wardly into the well a distance of about 500 feet.

The upper end of the intermediate casing 1§
extends.into chamber 22 approximately the full
height of the casing head 2 and is carried by
that head in the manner described in detail here-
inafter. The intermediate casing 15 is of less di-
ameter than the outer casing {4 and exfends

downwardly through that casing, usually extend-.

ing into the well a distance of about 4000 feet.
The tubing landing head (1, provided on the
upper part of the tubing head 19, is formed with
a vertical slightly tapered central opening into
which is wedged the tapered inner-casing-or tub-
ing hanger 17 which is drilled and tapped, as in-

dicated at 18, to receive the threaded upper end

of the inner casing or tubing i6. The hanger {7
is held firmly in its fixed position by the adjust-
able set screws {9. In ordinary practice, the in-
ner casing or tubing extends downwardly
through the intermediate casing 15 to the lower-
most depths of the well, for exa,mple flom 6000
to 8000 feet.

Oil outlet ports 21 are located in the upper part
of the tubing head {0 and are provided*with the
usual valve members (not shown) by means of
which the flow of oil from the several casings is
controlled.

The manner in which the intermediate casing
15 is carried by the casing head {2 constitutes
one of the principal features of the present in-
vention and is described in detail hereinafter.
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The central chamber 22 formed by the bore of '

the heads 16 and 12 is of greater diameter than
that of the intermediate casing {5 which extends
into it. The upper walls of chamber 22 are
curved inwardly, as indicated by the numeral 27,
above the upper end of the intermediate casing
5, to provide a passageway for the oil flowing
through the chamber 22 to the outlet ports 2i.
The walls of the lower end of the chamber are
tapered inwardly as indicated by the numeral 23.

The intermediate casing 15 is held in its fixed
position by the serrated inner surfaces of the
slips 24 which form an annular ring around the

outer surface of the intermediate casing. The

slips 24 are wedged into the space between the
wall of the intermediate casing and the tapered
wall 23 of the chamber 22, the outer wall of each
slip being tapered to conform with the, tapering
of the chamber wall 23.

I have found that by increasing the number
of slips, it is possible to provide a gripping con-
tact between all the serrated surfaces of the slips
around the periphery of the outer surface of the
intermediate casing, regardless of the variations
in the diameter of the intermediate casing with~
in manufacturing - tolerances. This feature is
shown in Figures 3 and 3a which illustrate the
serrated surfaces of the slips in gripping contact
with intermediate casing members, the diameter
of which is larger and smaller, respectively, than
standard. This complete gripping contact is ef-
fected by increasing the number of the slips and
making it possible to shape the slips in smaller
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segments of g circle of the approximate average
diameter of the intermediate casing.

The serrated surface of each slip is formed
such that, in a vertical plane, the surface is in
exact alignment with the intermediate casing
and, in a horizontal plane, the surface is curved
in a segment of a circle, the diameter of which
is approximate to that of the average diameter
of the intermediate casing. I have found that
six slips are the minimum number which will
bring all of the serrated surfaces of the slips in
gripping contact with all parts of the surface of
the intermediate casing over the area which the
slips extend. This number of slips may be in-
creased, if desired.

An aligning ring or slip ring 28 is fitted into
the aligned grooves 34 cut in the outer walls of
the slips. The slip ring 28 is preferably formed
in three or more segments for convenience in
passing around the casing and fitting into the
grooves 34. Also, when formed in this manner,

it permits freer horizontal movement of the slips.

The slip ring 28 is drilled vertically at spaced
intervals to receive the vertical retaining bolts
29. An outwardly extending flange formed on
each slip may be drilled to receive the ends of
the bolts 29, The holes in the slip ring and in
the slips are aligned in such g manner that the
slips are retained in exact alignment as they
are being formed into an annular ring in their

- desired position around the outer surface of the

intermediate casing. The bolt holes in the slip
ring and slips are preferably made sufﬁmently
larger than the bolts to permit the maXximum
horizontal movement of the slips.

A stuffing box ring 30 is inserted above the
slips 24 and between the walls of the outer casing
{5 and the walls of chamber 22, Packing rings
33 are inserted above the stuffing box ring 30 and
the intermediate casing hanger head 13 is in-

" serted above packing 33. The upper surfaces of

each of rings 30 and 33 are convex in shape and
the lower surfaces of rings 33 and hanger head
{3 are concave in shape. The effective bearing
surface is increased by forming the rings 30 and

" 83 and the lower surface of the hanger head {3

at an angle to the horizontal,

The upper end of the intermediate casing ter-
minates in the hanger head 13 which is drilled
to receive the packing studs 32 which pull on
the packing gland 35 to adjust and to hold the
packing rings in their fixed position while the
apparatus is being assembled.

It has been found that this arrangement of
packing more effectively seals the oil in chamber
22 and prevents the oil from escaping down the
outer casing (4.

The upper end of the intermediate casing is
joined to the hanger head 13, such as by weld-
ing, as indicated by the numeral 36.

In assembling the apparatus, the outer casing
{4 is joined to the base of the casing head 2.
The intermediate casing 15 is then lowered into
bosition and the slips, retained in their aligned
position by the slip ring 28, are lowered into their
position in the lower part of chamber 22 and are
retained, as they are lowered, in their circular
position by the vertical retaining bolts 29 which
pass through the aligning or slip ring 28. The
serrated surfaces of the slips grip the outer sur-
face of the casing and the weight of the casing
causes the slips to be wedged tightly in their
position in the lower part of the casing head,
greater wedging effect causing increased grip-

pmg contact between the serrated su1faces of
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the slips and the outer surface of the intermedi-
ate casing. 'The ihney casing or tubing 16 is then
lowered into place and the upper end joined to
the tubing landing head {1 as described herein-
before. »

It Has been found that by having the sligning
or slip ring 28 extend horizontally, and by using
yertically disposed retaining bolts, it is possible
to increase the number of slips to such an extent
that each slip forms only a very small segment
of 4 circle, thereby ensuring that the entire ser-
rated surface of each of the slips is in its proper
position agnd all the slips form an annular ring,
the entire serrated surface of which is in grip-
ping contact with the outer surface of the in-
termediate casing.

It has been found, also, that the increased ver-
tical span of packing serves to prevent more
positively the possibility of any of the oil in the
chamber 22 escaping from that chamber except
through the outlet lines provided for that pur-
pose.

What I claim as new and desire to protect by
Letters Patent of the United States is:

1. In an oil well pressure control system, a cas-
ing head, a chamber in said casing head, the
lower wall of said chamber being tapered in-
wardly, a casing extending into said chamber,
means for anchoring said casing in said casing
head which comprises a plurality of slips tapered
to fit snugly into the lower part of the said cham-
ber between the tapered wall thereof and the
wall of the casing extending thereinto, each of
said slips having a serrated inner surface and
being formed in a segment of g circle to comprise
part of an annular, wedge-like ring extending
around and in gripping contact with the outer
surface of said casing, and means for aligning
the slips in their predetermined position com-
prising an annular ring formed of separate seg-
ments fitted into aligned grooves formed in the
cuter walls of the said slips and extending hori-
zontally therearound, the segments being posi-
tioned simultaneously in aligned grooves in ad-
jacent slips, the combination of the slips and the
aligning ring being free to adjust itseif within
the chamber to the diameter of the casing.

2. In an oil well pressure control system, a cas-
ing head, a chamber in said casing head, the
lower wall of said chamber being tapered in-
wardly, a casing extending into said chamber,
means for anchoring said casing in said casing
head which comprises a plurality of slips tapered
to fit snugly into the lower part of the said cham-
ber between the tapered wall thereof and the
wall of the casing extending thereinto, each of
said slips having a serrated inner surface and
being formed in a segment of a circle to comprise
part of an annular, wedge-like ring extending
around and in gripping contact with the outer
surface of said casing, and means for aligning
the slips in their predetermined position compris-
ing an annular ring formed of separate segments
fitted into aligned grooves formed in the outer
walls of the said slips and extending horizontally
therearound, the segments being positioned si-
multaneously in aligned grooves in adjacent
slips, and vertically disposed retaining bolts
passed through the said aligning ring into aligned
holes in said slips, the combination of the slips
and the aligning ring being free to adjust itself
within the chamber to the diameter of the casing.

3. In an oil well pressure control system, a
casing head, a chamber in said casing head, the
lower wall of said chamber being tapered inward-

10

15

26

30

35

40

50

60

65

70

75

6

1y, & casing extending into said chamber, méans
for @ncHoring said dasing ih said easing head
which combprises a plurality of slips tapered to
fit snugly into the Iower part of the said ¢hamber
between the tapered Wall thereof and the wall
of the casihg exténding thereinto, éach of said
slips Having a serrated innéy sirface and beéing
formed in a segment of & cirelé to comprise part
of an dannular, wedge-like ring extending around
and in gripping contact with the outer surface
of said casing, and mean§ for dligning the slips
in their predetermined position comprising an
annular ring formed of separate-segments fitted
into aligned grooves formed in the outer walls
of the said slips and extending horizontally
therearound, the segments being positioned si-
rmultaneously in aligned grooves in adjacent slips,
the combination of the slips and the aligning ring
being free to adjust itself within the chamber to
the diameter of the casing, and packing rings an-
gularly disposed to said slips and positioned be-
tween said slips and the top of the casing, and
means for adjusting and holding said packing
rings in their predetermined, angularly disposed
position.

4. In'an oil well pressure control system, a cas-~
ing head, a chamber in said casing head, the
lower wall of said chamber being tapered inward-
1y, a casing extending info said chamber, means
for anchoring said casing in said casing head
which comprises a plurality of slips tapered to
fit snugly into the lower part of the said chamber
between the tapered wall thereof and the wall of
the casing extending thereinto, each of said slips
having a serrated inner surface and being formed
in a segment of g circle to comprise part of an
annular, wedge-like ring extending around and
in gripping contact with the outer surface of said
casing, and means for aligning the slips in their
predetermined position comprising an annular
ring formed of separate segments fitted into
aligned grooves formed in the outer walls of the
said slips and extending horizontally there-
around, the segments being positioned simul-~
taneously in aligned grooves in adjacent slips,
the combination of the slips and the aligning
ring being free to adjust itself within the cham-
ber to the diameter of the casing, and packing
rings angularly disposed to said slips and posi-
tioned between said slips and the top of the
casing, and means for adjusting and holding the
packing rings in their predetermined, angularly
disposed position.

5. In an oil well pressure control system, a cas-
ing head, a chamber in said casing head, the
lower wall of said chamber being tapered inward-
ly, a casing extending into said chamber, means
for anchoring said casing in said casing head
which comprises a plurality of slips tapered to
fit snugly into the lower part of the said cham-
ber between the tapered wall thereof and the
wall of the casing extending thereinto, each of
said slips having a serrated inner surface and
being formed in a segment of g circle to comprise
part of an annular, wedge-like ring extending
around and in gripping contact with the outer
surface of said casing, and means for aligning
the slips in their predetermined position com-
prising an annular ring formed of separate seg-
ments fitted into aligned grooves formed in the
outer walls of the said slips and extending hori-
zontally therearound, the segments being posi-
tioned simultaneously in aligned grooves in ad-
jacent slips, and vertically disposed retaining
bolts passed through the said aligning ring into
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aligned holes in said slips, the combination of
the slips and the aligning ring being free to ad-
just itself within the chamber to the diameter
of the casing, and packing rings angularly dis-
posed to said slips and positioned between said
slips and the top of the casing, and means for
adjusting and holding the packing rings in their
predetermined, angularly disposed position.
J. C. SANDILANDS.
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