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Patented Jan. 15, 1952 2,582,700 

UNITED STATES PATENT OFFICE 
PIPE susPENDING DEVICE 

Marvin R. Jones, Houston, Tex., assignor, by 
mesne assignments, to Standard Oil Develop 
ment Company, Elizabe 
of Delaware 

th, N. J., a corporation 

Application Jj anuary 6, 1949, Serial No. 69,533 
(C. 166-—-1) 4 Claims. 

This invention relates to new and useful im 
provements in pipe-Suspending devices and re 
lates particularly to devices for suspending and 
supporting tubular conductors, Such as casing 
and tubing, within a borehole. 

In the drilling of wells for oil, gas and other 
fluids, it is the general practice to employ casing 
or pipe to line the walls, of the borehole, with 
successive inner casing strings of gradually dim 
inishing diameter being run in as drilling pro 
ceeds. Ordinarily as in land drilling, the Well 
bore initially traverses a competent formation 
having sufficient strength to give lateral Support 
to the outermost casing. String and Said Outer 
casing is usually çemented within said i forma 
tion. Because the competent formation extends 
substantially to the surface of the borehole and 
therefore, substantially to the upper end of the 
casing, said casing has sufficient lateral reinforce 
ment throughout its length to effectively support 

- the weight of the inner casing or pipe strings 
which are suspended from its upper end thereof 
through the usual casing and tubing head ar 
rangements at or near the derrick floor, 

However, in the drilling of wells at Sea, or 
offshore, such as on the continental shelf in the 
Gulf of Mexico, off coastal Louisiana, and Texas, 
the drilling operation is carried on over water of 
substantial depth. The borehole initially traV 
erses the formation at the bottom of the Ocean 
and this initial formation is largely of a mucky 
nature and of insufficient mechanical Strength 

...to impart the necessary or required lateral rein 
forcement or support to the outer casing. Thus, 
the first competent underground formation trav 
ersed by the borehole is located a considerable 
distance below the derrick floor and upp2r end of 

...the outer casing so that when the outer casing 
is cemented or anchored in said competent for 
‘mation, the point of anchorage of Said casing is 
spaced well below the extreme upper end of the 
casing. The upper portion of the casing which 
is extending through the upper incompetent for 
mation and through the Water is Substantially 
unsupported laterally and is, in effect, a relatively 
-long slender column which is obviously unstable. 
In addition, this unstable portion extending 
through the water and air to the derrick floor 
..which may be as much as 50 feet above the level 
of the sea is subjected to wave action which 
imposes considerable lateral loads thereon which 
further impairs this upper portion as a Support 
iing medium. Therefore, in marine drilling or in 
the drilling of a borehole where said borehole 
.initially traverses an incompetent zone or forma 
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tion, it is not practical to suspend or transfer 
the weight of the inner string of casing or pipe to 
the outer casing at the upper end of said outer 
casing through the usual casing and tubing head 
arrangements because of the instability, due to 
lack of lateral support, of said outer casing. 
To effectively transfer the weight of the inner 

pipe or casing string to the outer casing and 
then to the competent formation, it is necessary 
to locate the point of suspension of the inner 
string at an elevation within the outer casing 
where said outer casing has sufficient strength 
to transfer the load to the formation. In marine 
drilling the initial formation below the ocean floor 
does not always in part the required lateral sup 
port although it may give some lateral reinforce 
ment to that portion of the outer casing which 
extends therethrough. Thus, although it is prob 
ably preferable to locate the point of suspension 
of the inner String substantially opposite the com 
petent formation to which the outer casing is an 
chored, said point of suspension may, in certain 
instances, be at an elevation above the competent 
formation. As the casing has sufficient strength 
at any selected point to effectively transfer the 
load to the competent formation, the inner pipe 
string may be suspended within said casing at 
that point. Since the point or elevation of sup 
port or suspension of the inner string is variable, 
the suspending means or device for said string 
must be capable of setting at a selected level; 
also, because the inner String is usually cemented 
or anchored at its lower end, the Suspending de 
vice must be capable of being set without rota 
tion or manipulation of the inner pipe string and 
for this reason, the usual hanger or slip-type sup 
porting devices now in general use, are not ap 
plicable or Satisfactory for supporing the inner 
String. 

It is, therefore, one object of the present in 
vention to provide an improved device for effi 
ciently suspending or supporting a pipe string 
within an outer pipe string at a desired level or 
elevation therein, which device is adapted to be 
actuated or moved into a Set position. Without the 
necessity of rotating or otherwise manipulating 
the pipe string which it supports. 
An important object of the invention is to 

provide an improved hanger device for suspend 
ing an inner pipe string within an outer pipe 
string which is adapted to operate within the 
annular space between said pipe strings, said 
device being actuated by hydraulic means con 
trolled from the surface, whereby the device may 
be selectively set at any predetermined level or 
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elevation without manipulation or rotation of 
the inner pipe string. 
Another object of the invention is to provide 

an improved hanger device of the slip-type, which 
Will effectively transfer the weight of an inner 
pipe String to an outer pipe string, whereby said 
Outer string may transfer the load to a competent 
sub-surface formation to which said outer string 
is anchored. 
A particular object of the invention is to pro 

vide a hanger device, of the character described, 
which is so constructed that normal circulation 
downwardly through the inner string and up 
Wardly through the annular space exteriorly of 
said Strings may be carried out past the device, 
Whereby a reversal of the circulation downwardly 
through the annulus functions to actuate the 
device to Suspend or Support the inner string 
Within an Outer pipe string. 

Still another object of the invention is to pro 
vide am improved hanger device which is directly 
connected in the inner pipe string and which has 
its gripping members normally restrained from 
movement into actuating position, together with 
hydraulically operated means for releasing the 
restraining means, whereby said gripping mem 
bers may be operated and moved into actuating 
position to Support or Suspend the inner pipe 
String. 
The construction designed to carry out the 

invention will be hereinafter described together 
With other features of the invention. 
The invention will be more readily understood 

from a reading of the following specification and 
by reference to the accompanying drawings, 
Wherein an example of the invention is shown, 
and wherein: ?? ? 

Figure 1 is a longitudinal sectional view of a 
Well bore drilled under the ocean and illustrating 
the improved hanger device supporting an inner 
pipe String, 

Figure 2 is a view, partly in section and partly 
in elevation of the hanger device and showing 
the gripping slips in a retracted position, 

Figure 3 is a similar view, with the slips 
their expanded or gripping position, 

Figure 4 is a horizontal, cross-sectional view, 
taken on the line 4-4 of Figure 2, 

Figure 5 is an enlarged, sectional detail, taken 
On the line 5-5 of Figure 2, and 

Figure 6 is an enlarged sectional detail, taken 
on the line 6-6 of Figure 2. 

In the drawings, the numeral f O designates a 
Well bore which has been drilled below the ocean 
floor and which, as illustrated, first traverses 
an incompetent Structure or sub-surface forma 
tion A and then traverses a competent structure 
or formation B. The outer or surface casing f 
extends downwardly from the derrick floor 2 
and obviously extends through the water and 
then through the incompetent structure A, with 
its lower end projecting into the competent for 
mation B and being cemented therein as indi 
cated at 3. Obviously, the upper portion of the 
casing which extends through the water is sub 
jected to lateral stresses occasioned by the wave 
action, and this portion of the casing is com 
pletely without lateral support. The incompetent 
structure A is usually of a mucky formation and 
although it might provide some lateral support 
for the casing f, it is not sufficient to reinforce 
that portion of the casing to the point where 
vertical loads may be safely imposed thereon, 
The point of anchorage of the casing f is at 
the cement 3 opposite the competent formation 
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4. 
B, and this point is a considerable distance from 
the extreme upper end of said casing, with the 
result that the entire upper portion of the casing 
above the competent Structure does not have any 
appreciable lateral Support. For this reason, it is 
not practical to attempt to Suspend an inner 
casing from the extreme upper end of the casing 

as is the usual practice in land drilling. 
In carrying out the present invention, the im 

proved hanger device indicated at H in Figure 1 
is connected in the inner pipe or casing string 4 
and, as will be explained, is adapted to be set 
at a desired point Within the outer casing to 
effectively Support or Suspend the inner string. 
As illustrated, the device H is locked at a level 
or elevation Substantially opposite the competent 
formation so that the load or weight of the inner 
casing 4 is transferred through the device to 
the outer casing at a point where said outer 
casing may effectively transfer that load to the 
formation B which is competent to carry the 
Same. It is pointed out that the device H may 
be selectively set at any desired point or ele 
vation within the outer string, provided that 
the casing at Such point has sufficient strength 
to effectively transfer the load to the competent 
formation. The annular space between the inner 
and Outer casings is Sealed Off or closed at the 
surface by a suitable Sealing means which is 
shown schematically and indicated at 5 in Fig 
ure 1. 
The improved device comprises an elongated 

tubular mandrel 20 having an axial bore 2 ex 
tending entirely therethrough. The mandrel has 
its upper and lower ends externally threaded 
whereby it may be connected by means of coupling 
collars 22 in the inner pipe string 4. The cou 
pling collars are preferably provided with radial 
projections or guide Wings 23 which function to 
center the mandrel within the outer string and 
the vertical spaces 24 between the projections or 
wings form fluid by-pass channels to permit pas 
Sage of fluid past said couplings. The interme 
diate portion of the exterior surface of the man 
drel 20 is formed with a plurality of tapered ex 
panding surfaces or cones 25. Above the upper 
most expanding surfaces 25, the exterior surface 
of the mandrel is reduced as indicated at 26 
whereby an external annular shoulder 27 is 
formed on said mandrel. Above the surface 26, 
the mandrei is further reduced as indicated at 26. 
A plurality of arcuate slip Segments 28 are 

mounted on the mandrel and are adapted to co 
act with the slip expanding cones. Any desired 
number of segments may be employed and four of 
Such segments are shown. Each Segment is of 
Sufficient length to extend throughout the ex 
panding surfaces 25 of the mandrel and said seg 
ment has its rear surface provided with tapered 
Sections 29 which are complementary to the tal 
pered expanding surfaces 25. The segments are 
retained in position on the mandrel by flanged re 
taining clamps 30 which are secured to the man 
drel between the longitudinal edges of adjacent 
slip members by cap screws 3. As is clearly 
shown in Figure 4, the flanges of the clamps 
overlie longitudinal ribs or projections formed at 
each longitudinal edge of each slip Segment, 
The clamps are so positioned that the i slip seg 
ments or members may undergo a limited out 
ward or radial movement when said segments 
are moved longitudinally with respect to the ex 
panding surfaces 25 of the mandrel; however, it 
will be evident that the clamps prevent complete. 
outward displacement of the slip segments from 
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the mandrel. Each slip segment is provided with 
longitudinal grooves or recesses 33 which permita 
by-paSS offiuid past the Segments. 
When the slip segments or members 28 are 

moved upwardly with respect to the mandrel, . 
the rear inclined surfaces 29 of the segments co 
act with the expanding Surfaces 25 of the man 
drel and move the slips outwardly, Whereby grip 
ping teeth 28a on the external Surface of the 
slip segments may engage the wall of the Outer 
casing f. The slip segments or members are con 
stantly urged toward an upper position with re 
spect to the mandrel by a coiled spring 34 which 
Surrounds the mandrel beneath the slip segments. 
The coiled spring is confined within a sleeve 35 
which Sleeve is slidable on the mandrel. The 
lower end of the spring engages a follower ring 
36 which rests upon the upper end of the lower 
coupling member 22. It will be apparent that 
the coil Spring 34 constantly exerts its pressure 
in a direction tending to move the slip segments 
or members 28 upwardly with respect to the ex 
panding surfaces 25 of the mandrel. 

For restraining the slip Segments against up 
Ward movement on the mandrel to hold said SlipS 
against movement into a Set position, a retaining 
'collar 37 engages the upper end of the - slip Seg 
ments. The upper portion of the collar encircles 
the lower portion of an annular piston 38 and is 
connected to said piston, as well as to the man 
drel by means of a plurality of shear pins. 39. 
Obviously, with the restraining collar 37 in en 
gagement With the upper i end of the Slip Seg 
ments, as shown in Figure 2, and with said col 
lar fastened to the mandrel by the shear pins 
39, the slip segments 28 are restrained against 
upward movement with respect to Said man 
*drell. 
The piston 38 which is mounted between the 

restraining collar 37 and the mandrel is slidable 
on the reduced portion 26 of said mandrel and 
has its upper end enlarged and encircling the 
upper reduced portion 26 of said mandrel. This 
upper enlarged end of the piston is formed with 
an annular recess or seat 40, within which the 
lower portion of an annular Sealing element 4 
is mounted. Suitable screws 42 fasten the sealing 
member 4 to the piston. The sealing member is 
constructed of rubber or other deformable ma 
terial and includes an inner lip 4 ia which engages 
the surface 27 of the mandrel and an outer lip 
Alb which is adapted to engage the wall of the 
outer casing it as the device is lowered there 
through. For limiting the upward travel of the 
piston 38 on the mandrel after the shear pins 39 
have been fractured, said piston is formed with 
a plurality of slots 43 Within which Screws 44 ex 
tend; the Screws are threaded into the mandrel 
and have their outer portions disposed within 
said slots. For receiving the fractured shear 
pins 39 after said shear pins are broken, the outer 
surface of the piston 38 is formed with vertically 
extending recesses 45, each recess being in align 
ment with one of the shear pins (Figure 6). 

In the operation of the device, the parts are 
assembled as shown in Figure 2 with the slip seg 
ments or members 28 being in their lowered or 
retracted position with respect to the expanding 
Surfaces 25 of the mandrel. The segments are 
locked in this lowered position by means of the 
restraining collar 37 which, as explained, is fas 
tened to the mandrel by the shear pins 39. The 
lower end of the piston 38 is also connected to the 
shear pin between the collar 37 and the mandrel 
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6 
and at this time, the coiled spring 34 beneath the 
slip Segments is in its compressed, position, , , , 

. The device is assembled in the inner casing 
or pipe string 14 by means of the coupling col 
lars .22 and is lowered... with the inner. String 
through the Outer-casing: 4. During Such lows 
ering, circulation downwardly through the in 
ner string and upwardly through the annuar 
space between the inner and outer strings is poss 
Sible, for obviously, upward circulation: through 
the annular space will merely by-pass the Outer 
lip seal 4b. It is noted that the external diam 
eter of the guide wings 23 of the coupling coln 
lars 22 is išlightly larger than the : Touter diam 
teter of: the retracted slip segments 28, whereby 
said: Wings prevent the teeth; of said slip. Sege 
ments from striking or engaging the inner-sur 
face or bore of the casing as the device is tie 
ing lowered therethrough. . . . . . 
When it is desired to set-the-device, it is only 

necessary to reverse circulation and pump fluid 
downwardly through the annular space between 
the pipe strings and 4. This fluid pressure 
will act upon the annular sealing element 4 
and will urge the piston 38 downwardly. When 
the pressure reaches a point sufficient to frac 
ture the shear pins 39, said piston 38 moves down 
wardly into engagement with the shoulder 27 
On the exterior of the mandrel which limits down 
Ward movement of the piston. Upon frac 
turing of the shear pins 39, the coil spring .34 
acting below the slip segments 28 will immediate 
ly move Said slip segments upwardly on the ex 
panding surfaces 25 of the maindrel whereby the 
teeth, 28a of said slips are moved into gripping 
engagement with the inner wall of the outer cas 
ing i II. As the slips move upwardly to an ex 
panded position, the restraining collar 37, which 
is now disconnected from the piston 38 slides 
upwardly with respect thereto, and the inner 
fractured ends of the shear pins 39 move up 
Wardly within the recesses 45 which are pro 
vided for this purpose in the Outer surface of 
the piston. After the slips are set it will be 
evident that the weight of the inner string 4 
will be transferred through the slips directly. to 
the Outer Casing i l and Said outer casing Will 
function to transfer the load directly to the 
competent formation B. After the pins 39 
have been fractured, upward movement of the 
piston 38 and its sealing. element 4 is limited 
by the limit screws 44 which ride within the 
slots 43 in the piston. - 
From the foregoing, it will be seen that, a 

simple, and efficient hanger device is provided for 
Supporting an inner pipe or casing string within 
an outer pipe or casing. Because the slips are 
restrained from moving into an operating posi 
tion until such time as sufficient fluid pressure 
is applied to the sealing element 4 and its pis 
ton, the device may be selectively set at any de 
sired location within the outer casing. Also, 
actuation is effected without the necessity of 
rotating or otherwise manipulating the inner 
pipe string to which the device is attached. So 
long as the weight of the inner string is imposed 
upon the slip segments or members, the same 
Will be maintained in their expanded or set posis 
tion because of the coaction between the exw 
panding Surfaces 25 of the mandrel and the 
inner Surfaces of the slip segments. If it ever 
becomes necessary to remove the device, an up 
Ward movement of the pipe would tend to cause 
the expanding surfaces 25 of the mandrel to 
move in a direction with respect to the slips which 
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would allow said slips to be released from gripping 
engagement with the Outer casing. The de 
vice operates entirely within the annulus between 
the two pipe strings and at all times, allows an 
upward flow through the annulus even after the 
slip'SegmentS have been moved to an engaged or 
gripping position. The device is positively locked 
against actuation during its lowering and the 
coil spring 34 cannot function to move the slip 
segments into gripping position until a sufficient 
preSSure has been applied to the piston to frac 
ture the shear pins 39 and thereby release the 
restraining collar 31. . . . , - ". 
r. The foregoing description of the invention is 
explanatory thereof and various changes in the 
size, shape and materials, as well as in the details 
of the illustrated construction may be made, 
within the scope of the appended claims, with 
Out departing from the spirit of the invention. ... 
"...Having described the invention, I claim: ... 
... i. A. hanger device for supporting a string of 
Well pipe including a tubular mandrel defining 
With first and Second ends thereof threaded 
means for connecting same into a string of pipe 
-and-defining, an internal longitudinal passage 
-Way. adapted to allow flow of fluid therethrough 
-in either direction, a plurality of segmental grip 
ping slips mounted on said mandrel and adapted 
-to-be expanded outwardly into gripping position 
1-upon a longitudinal movement of the slips rela 
:tive to the mandrel, a coiled spring surround 
ing the mandrel beneath the gripping slips: and 
"urging said islips upwardly on said mandrel to 
ward their expanded position, a restraining col 
llar encircling the mandrel and engaging the up- .3 
-per-end of the slips to maintain the same in a 
lowered position against compression of the 
spring, and a shear pin connecting the collar to 
the mandrel in a position holding the slips 
against actuation, whereby the coiled spring can 
not function to expand said slips until said shear 
pin is fractured. - - - -- 

2. A hanger device for supporting a string of 
well pipe including a tubular mandrel defining 
iwith first and second ends thereof external : 
threads for connecting same into a string of pipe 
and defining an internal longitudinal passage 
way adapted to allow flow of fluid therethrough 
in either direction, a plurality of segmental 
gripping slips mounted on said mandrel and 
adapted to be expanded outwardly into gripping 
position upon a longitudinal movement of the 
slips relative to the mandrel, a coiled spring sur 
rounding the mandrel beneath the gripping slips 
and urging said slips upwardly on said mandrel; 
toward their expanded position, a restraining 

: collar encircling the mandrel and engaging the 
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upper end of the slips to maintain the same in 
a lowered position against compression of the 
spring, a shear. pin connecting the collar to the 
mandrel in a position holding the slips against 
actuation, whereby the coiled spring cannot 
function to expand said slipS until Said shear pin 
is fractured, and an annular piston slidably 
mounted on themandrel above the restraining 
collar, and adapted to fracture said Shear pin 
upon downward movement of the collar, with re 
spect to the mandrel, said piston being hydrau 
lically actuated to fracture said pin and thereby 
release the slips for actuation. '. 

3. A hanger device as Set forth in claim 2, 
wherein the piston includes an annular lip-type 
sealing member which will allow flow upwardly 
thereby but will be actuated by a downward pres 
sure exerted thereagainst. - 

4. A hanger device for supporting a string of 
well pipe including a tubular mandrel defining 
with first and second ends thereof threaded 
means for connecting same into a string of pipe 
and defining an internal longitudinal passager 
way adapted to allow flow of fluid therethrough 
in either direction, a plurality of segmental grip 
ping slips mounted on said mandrel and adapted 
to be expanded outwardly into gripping position 
upon a longitudinal movement of the slips rela 
tive to the mandrel, spring means mounted on 
the exterior of the mandrel below the slips en 
gaging a lower end of said slips and urging the 
slips upwardly on said mandrel toward a grip 
ping position, a restraining collar encircling the 
mandrel and engaging an upper end of the slips 
to maintain the same in a lowered position 
against compression of the spring, and a shear 
pin connecting the collar to the mandrel in a 
position holding the slips against actuation, 
whereby the spring cannot function to expand 
said slips until said shear pin is fractured. . . 

MARVIN R. JONES. 
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