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The present invention is directed to an assembly 
for supporting a pipe and for sealing the space 
adjacent Said supported pipe. O 

It is often desirable to support, a section of 
pipe and to provide a fluid-tight seal for an an 
nular space around the supported pipe. For ex 
anple, in the completion of a well producing oil 
and gas it is customary to provide a string of 
tubing through which the production may pass. 
This string of tubing is customarily arranged 
within a string of casing and the tubing may be 
Supported from the casing and the annular space 
between the casing and the tubing sealed off. 
In many wells it is customary to use a number 
of strings of casing arranged concentrically, and 
to Support each of the inner strings of casing 
from the outer string of casing with the annular 
spaces between the strings of casing packed off. 
The conventional procedure for Supporting and 
sealing a string of tubing within a string of casing 
is to locate the tubing at the proper height in 
the well, then place a rubber-like packer either 
above or below the set of slips; a Christmas tree 
is then attached above the sealing means and sup 
porting means. If the packer is placed below the 
slips.the Weight of the slips keeps it under Com 
pression. If the packer is placed above the slip 
it is customary to use a self-sealing packer. 

...nother operation where it is sometimes de 
sirable to seal the annular space between an inner 
and outer string of pipe is when drilling wells 
with the rotary method. Here when a blowout 
is feared it is desirable to seal the space between 
a string of casing cemented into the borehole and 
the drill stem while supporting the drill stem. 
At the present time it is conventional to provide 
a separate means for sealing off the space and 
another means for supporting the drill stem. 

It is an object of the present invention to pro 
vide a means for supporting a section of pipe 
from a member while simultaneously sealing the 
space between the supported pipe and the mem 
ber. 
Other objects and advantages of the present 

invention may be seen from the following de 
scription taken in conjunction with the i draw 
ing, in which - 

Fig. 1 is an elevation partly in section show 
ing an embodiment of the present invention; 

Fig. 2 is a view taken along line-I of Fig. 1; 
Fig. 3 is a fragmentary view showing a portion 

of the device of Fig. 1 with no load or a light load 
supported from the assembly; 

Fig. 4 is a fragmentary view of the same por 
tions illustrated in Fig. 3 but showing the post 
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tion assumed by the parts when a heavy load is 
supported; and - 

Fig. 5 is an elevation partly in section showing 
another embodiment of the present invention. 
Turning now specifically to the drawing, a sup 

porting assembly A of a generally annular shape 
has an inner wall defining a central passage 
with an upwardly facing shoulder 2 tapering up 
wardly and outwardly to define a seat for the slip 
assembly. Assembly. A may be a casinghead or a 
tubing head or may be the head of a blowout 
preventer. It will be understood that assembly 
A is shown only diagrammatically and if desired 
holes may be drilled in the flange for attaching 
other equipment. It will be understood by a 
workman skilled in the art that any one of a num 
ber of designs or patterns of heads may be en 
ployed for assembly A. 
A section of pipe 3 is supported from assembly 

20. A by means of assembly B. Assembly B simul 
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taneously serves the function of supporting pipe 3 
from assembly A and sealing the annular space 
between the outer wall of pipe 3 and the inner 
Wall of assembly A. 
Assembly B consists of a plurality of segments 

4. Each segment defines an outer wedge-shaped 
wall 5 and inner wall 6 provided with a plurality 
of teeth 7. Segments 4 are mounted radially 
in assembly B. A readily deformable or elastic 
structural material (8 bonds members 4 together 
to form a unitary structure having the form of a 
split annulus and in addition a layer thereof 
covers the upper Surface, the lower surface, wedge 
surface 5 and the inner surface 6 of each slip 

5 member. In the drawing it will be seen that the 
teeth project through openings in deformable 
material 8 and engage frictionally with pipe f3 
to support it. It is preferred to shape the teeth 

in the form of a pyramid so that when they 
project through the coating of deformable mate 
rial they will grip pipes f3 without disturbing 
the seal provided by deformable material 8. 
The deformable or elastic material fe may be 

a Synthetic rubber or natural rubber which is 
capable of being firmly bonded to segments f4 by 
vulcanization. In the manufacture of the assem 
bly Bit is usually convenient to mold materia B 
as a Solid sheet Over the inner faces of segments 
4 so that there will be no opening between the 
tooth and the face as the assembly comes from 
the vulcanization step. Then when the device is 
used to support a load the application of the load 
will cause the rubber to be compressed and caused 
to flow in such a manner that the sharp teeth 
will be forced through the thin layer of rubber, 
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When such a manufacturing process is engaged 
there will be no opening adjacent each tooth 
until after the assembly B has been loaded 

Fig. 3 is a fragaenitary wiew showing the ap 
pearance of the readily deformable rateria 
adjacent the inside faces 5 of the segaerats 
when assembly B is under a load or light load 
conditions. Under these conditions there is not 
sufficient force to deform the layer of material 
8 adjacent teeth so that the contact between 
the pipe 3 under no load oright load conditions 
and that of assembly B is merely a contact be 
tween pipe 3 and the inner face of deformaale 
material . This is true even though the device 
is manufactured with openings adjacent the teeth 
or manufactured as heretofore explained with no 
openings adjacent teeth and then loaded so 
that the teeth hawe been forced tharCraga tale 
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surface of arrautas. 2 will be sightly below the 
lower surface of assembly C when the assembly 
is fastened to head A with bots 2. By tight 
ealang cap screws 22 annuus 25 is forced down 
wardly and in turn exerts a bias against assen 
by B' thereby resisting any fluid pressure with 
in head A and below assembly B which would 
tend to force assembly B' away from surface 
2, which in turn would break the fluid-tightsea 
a usual operations the load exerted by pipe 3 

Ensay be expected to exert a sufficient downward 
faroe that assembly B" serves to support load 

while seating the annulus against upward 
of fluid around assembly B' but under conditions 
where a substantial fluid pressure is exerted 
against the lower portion of assembly B the load 
Enay act supply an adequate force in which case 
the arrangement of assembly C enables suft 

layer of material 8 adjacent thereto. Bowerer cient bias to be exerted against assembly B" to 
in order to illustrate more clearly the present maintain it in sealing relationship against such 
invention the fragmentary view of Fig. 3 shors pressures. 
the layer of material as a section and does not 
indicate openings adjacent teeth . 

Fig. 4 is a fragmentary wiew showing the ap 

teeth project through the deforaabernaterial 
8 so that fictional contact is made betweena 

deformable materia i forms a seal between 
adjacent teeth so that the load 3 is simultane 

teeth 1 as illustrated in Fig. 3. 
Another embodiment of the present invention 

is shown in Fig. 5. In this embodiment the sup 
porting member is designated as A and the sup 
porting and sealing assenhyis desigaated as B". S 
Cooperating with these two assemblies is assen 
bly C. 
The assenably A of Fig 5 differs froza that 

of assembly A described in the preceding para 
graphs in that it is provided with a flange 2D 
tapped to receive bots 2.- Asserably A” is pro 
vided with an inner face tapering upwardly and 
outwardly and designated as 2 since it may be 
identical with the corresponding portion of as 
Sembly A heretofore described. Assembly B" con 
sists of segments 4 bonded together by readily 
deformable material 24. Material 24 may be a 
synthetic or natural rubber-capable of being vul 
canized so that the material 24 and the several 
segments form a single unit. 
The embodiment of Fig. 5 differs from that 

precedingly described in that the assembly B is 
not provided with handles 9 and in addition 
a means is provided for exerting a downward bias 
on assembly B to insure that the inner and outer 
surfaces thereof make a fluid-tight seal with 
member A and the supported load. This means 
is provided by assembly C which is shown as a 
flange provided with a plurality of holes around 
its periphery for receiving bolts 2 and being 
tapped for receiving cap screws 22 which are 
parallel with the axis of supported pipe 3. An- . 
-nultis 23 is arranged to fit around pipe 3 and 
rest on the top of asserably B. Assembly B and 

In the construction of the device of the present 
inwention it wiwit be found that the assembNy may 
be formed easily and cheaply. For example, the 

as separate segments may be readily formed with 
the segments stamped out by a drop forging op 
eration and teeth f formed by achining inner 
face. S. The desired number of segments to 
form an assembly B may be placed in a nod and 
the readily deformaxle lateria the bonded to 
the segments. As heretofore explained this na 
terial may be natura rubber or a synthetic rub 
ber. The art of bonding natural and synthetic 
rabbers to aeta by vulcanizing is we know 
The bonding of the segments by Yucanizing 
the materia a as heretofore explained may pro 
duce a filished article ready for inmediate use 
The sites of the parts employed may be varied 

over a considerable range and satisfactory results 
obtained For example, if desired, seements 4 
nay be as thin as % inch or as thick as A. 
inches when constructing an assembly adapted 
for supporting 42 inch drill pipe and satisfac 
tory results will be obtained 
it will be seen that the assembly of the present 

invention embodies substantial advantages over 
coraventional assettablies for supporting a cylin 
drical member and simultaneously sealing the 
space between the supported member and a sup 

go porting member. The portion of the assembly 
for gripping the pipe includes segments f4 which, 
in effect, are wedges having a wedge surface in 
contact with the slip bowl. The assembly pro 
Wides a large number of thin wedges each of 

ss which can readily be brought into contact with 
the cone of the slip bowl. The readily deform 
able material bonding the segments together 
and interposed between the segments and slip 
bowl allows each segment to move through a 

CO inited distance with respect to the adjacent 
Segnents. This arrangement allows each sep 
arate Segment to assume a position with respect 
to the slip bowl which will compensate for ab 
normal conditions. For example, if the pipe to 
be supported by the assembly be out of round, 
Some of the Segments must move outwardly a 
greater distance than other segments in order 
to distribute the load substantially uniformly. 
The readily deformable materia f allows sone 

O to move outwardly a greater distance than other 
segments thereby enabling each segment to sup 
port its proportional load. As another condi 
tion, particles of sand may accumulate between 
assembly B or B' and the cone surface of as 

ants are proportioned so that the upper assembly A or A, in which case the reside 



2,498,556 
5 

formable material 8 adjacent the particles de 
forms, and the supporting assembly A or A' seats 
in the slip bowl to support the load and seal the 
space between the load and the slip bowl. It is 
to be emphasized that the assembly of the pres 
ent invention provides a means for supporting 
a pipe under abnormal as well as normal condi 
tions and will at all times maintain a fluid-tight 
Seal between the Supported pipe and the sup 
porting member. 
The employment of readily deformable ma 

terial between the segments enables the slip as 
sembly to resist torque as well as to support the 
weight of a section of pipe. For example, if an 
attempt be made to rotate the pipe with respect 
to body A or A', the separate segments f4 will 
move slightly away from radial position causing 
an edge of each segment to bite into the pipe, 
thereby resisting the torque exterted on the pipe. 
It will be evident that when the assembly is re 
sisting torque, it is adapted to maintain a fluid 
tight seal between the supported pipe and the 
Supporting member. 
Another advantage of the present application 

is the relatively light weight of the assembly B 
or B'. For example, if natural rubber is selected 
as a bonding material, it has a specific gravity 
of slightly more than 1.3 while steel has a spe 
cific gravity of 7.8. The arrangement of rela 
tively thin flat segments of steel separated by 
the deformable material having a low specific 
gravity enables the construction of an assembly 
which is relatively light in weight. 
While I have disclosed a specific embodiment 

of the present invention it will be apparent to a 
workman skilled in the art that changes in the 
sizes, shape and proportions of the parts of said 
assembly may be made without departing from 
the scope of the invention. 

Having fully described and illustrated a pre 
ferred embodiment of the present invention, 
what I desire to claim as new and useful and to 
Secure by Letters Patent is: 

1. An assembly for supporting pipe compris 
ing, in combination, an annular member defin 
ing an upwardly facing supporting shoulder ta 
pering upwardly and outwardly, a slip assembly 
adapted to cooperate therewith for holding a 
Section of pipe comprising a plurality of radially 
arranged segments provided with inner toothed 
faces and outer wedge faces, readily deformable 
structural material securing a plurality of sec 
tions together in a fluid-tight assembly with 
readily deformable material covering at least a 
portion of the inner face of each segment, 

2. A device adapted for sealing and supporting 
pipe comprising, in combination, an annular 
shaped member defining a central passage with 
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6 
an upwardly facing shoulder adjacent thereto 
and sloping upwardly and outwardly away from 
said central passage, an assembly adapted to 
cooperate with said annular member for support 
ing Said Section of pipe comprising in combina 
tion a plurality of wedge segments each seg 
ment having an inner toothed face and an outer 
wedge shaped face having substantially the same 
slope as said shoulder and readily deformable 
structural material bonding a plurality of seg 
ments together radially to form a fluid-tight an 
nullus with readily deformable material covering 
at least a portion of the inner face of each segment. 

3. An assembly adapted for supporting pipe 
combination comprising, in combination, an an 
nular member having a portion of its inner 
Surface defining a central opening and an up 
wardly facing shoulder joining thereto and de 
fining a shoulder tapering upwardly and out 
Wardly, a plurality of slip segments each segment 
defining an inner surface having a plurality of 
pyramid teeth and an outer wedge-shaped sur 
face tapering upwardly and outwardly at the 
same angle as the shoulder of the annular mem 
ber, readily deformable sturctural material 
bonded to each of said segments to form a uni 
tary annular mass with a radial slot extending 
the length thereof and with at least a portion of 
Said deformable material on the inner face of each slip member. 

4. A slip assembly comprising, in combination, 
a plurality of slip segments each having an in 
ner toothed face for engagement with a tubular 
member to be gripped and an outer wedge face 
for contact with a slip bowl and readily deform 
able structural material bonding a plurality of . 
segments together radially to form a fluid-tight 
annulus with readily deformable material cover 
ing at least a portion of the inner face of each Segment. 
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