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1 
The present invention is directed to a slip 

assembly for holding sections of pipe. 
In the handling of sections of pipe in drilling 

operations it is often desirable or necessary to 
hold the sections against downward and rotative 
movement. At the present time most wells for 
producing petroleum and gas are drilled by the 
rotary drilling method which involves the use 
of a rotary table for producing rotative motion 
of the drill stem. The drill stem is constructed 
by fastening sections of pipe together by means 
of screw threads. Incidental to the actual drill 
ing operation it is necessary to add sections of 
pipe to and remove sections of pipe from the drill 
stem and in this operation it is common to sup 
port the drill stem by using a slip assembly 
mounted on a master bushing which in turn is 
carried by the rotary table. . 

It is necessary to support the drill stem below 
the joint to be made up or broken out when add 
ing or removing sections of pipe. The operation 
of attaching or removing a section of pipe by 
screwing or unscrewing a joint requires that the 
pipe on one side of the joint be held against ro 
tative movement while the pipe on the other 
side of the joint is rotated. 

It is common to use a slip assembly for hold 
ing the drill pipe against vertical movement in 
such operations. The slip assembly usually con 
sists of a member called a slip bowl which de 
?nes a cavity having sides tapering upwardly 
and outwardly. Cooperating and ?tting within 
the slip bowl are slip members having outer sur 
faces tapering downwardly and inwardly with 
the several members cooperating to de?ne a 
central passage. The slip members are provided 
with die members adjacent the central passage 
for gripping a section of pipe. 
When a section of pipe is supported from the 

slip members the weight of the pipe exerts a 
force having components directed radially out 
wardly as well as downwardly. 
When a conventional slip assembly is support 

ing a section of pipe, the application of a rota 
tive force between the section of pipe and the 
slip bowl will produce a horizontal component 
directed radially outwardly and a vertical com 
ponent directed upwardly. It will be evident that 
in a conventional slip assembly the slip assembly 
cannot be used to prevent rotative movement 
between the suspended pipe and the slip bowl 
unless the weight of the pipe is such that the 
vertical downward component exerted by the 
pipe on the wedge surface of the slip members 
is great enough to overcome the upward com 
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ponent produced by the rotative force. For this 
reason it is impossible to use conventional slip 
assemblies to hold a back up or to transmit 
rotative movement to a section of pipe when 
breaking out or making up a joint unless the 
section of pipe suspended from the slips has a 
weight greater than a certain minimum. When 
breaking-out joints of pipe in rotary drilling 
operations, it is conventional to use a tong on 
each side of the joint for the entire drill stem 
and when making up joints of pipe it is conven 
tional to use a tong to hold a back up until the 
weight of the drill stem becomes su?icient to 
allow the use of the slips for this purpose. 

It is an object of the present invention to pro 
vide an arrangement for holding a section of 
pipe against downward movement and against 
rotative movement. More particularly, it is an 
object of the present invention to provide a slip 
assembly provided with a positive locking means 
for holding the slip sections in position whereby 
the slip assembly may be used for holding sec 
tions of pipe against vertical and rotative move 
ment with respect to the rotary table when break 
ing out and making up joints of pipe. 
The deviceof the present invention may be 

brie?y described as including a slip bowl an 
chored against a vertical movement, as by mount 
ing it in a rotary table, slip members arranged 
to ?t within the slip bowl and provided with 
die members for gripping a section of pipe and 
a cam member secured against vertical move 
ment and adapted to lock releasably the slip 
members against upward movement in the bowl. 
The present invention will now be described 

in greater detail in conjunction with the draw 
ing in which: 

Fig. 1 is a plan view of a slip assembly embody 
ing the present invention; 

Fig. 2 is an elevation, partly in section, of the 
device shown in Fig. l with a section of pipe 
gripped thereby; 

Fig. 3 is a view taken along lineIII-III of 
Fig.2; 

Fig. 4 is a fragmentary section taken along line 
IV—IV of Fig. 2; 

Fig. 5 is the device shown in Fig. 4 in a different 
position; 

Fig. 6 is an elevation showing an embodiment of 
the present invention; and 

Fig. 7 is a view showing a single die element to 
illustrate the construction thereof. 
Turning now speci?cally to they drawing, a 

rotary table A de?ne a central passage, the lower 
portion of which is de?ned by a cylindrical wall 
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H and the upper portion is a wall l2 square in 
con?guration with the two wall portions con 
nected by upwardly facing surface or shoulder l3. 
A slip bowl member or master bushing B has 

its outer surface ?tting slidably within the cen 
tral passage de?ned by rotary table A, that is to 
say, its lower outer surface is cylindrical and its 
upper portion is in the shape of a square head 
which sets within member A and is supported 
from shoulder I3. Slip bowl B de?nes a central 
passage I4 with the surface l5 which de?nes the 
upper portion of the passage tapering upwardly 
and outwardly for receiving the slip member 
assembly. 

Slip members C are adapted to set within the 
slip bowl. Each member C includes a body I6 
having an outer arcuate surface I‘! and an inner 
arcuate surface IS. The upper portion of each 
body is de?ned by a horizontal surface l9 and a 
wedge surface 20 which tapers outwardly and 
downwardly to join surface IS with surface I1. 
In the drawing, the slip bodies I6 occupy an 

arc of approximately 120° so that three slip as 
semblies C may be arranged within the slip bowl 
and when so arranged the surfaces | 8 de?ne a 
central passage for receiving a section of pipe. 
Die members 2| are mounted on each body l6 

for gripping the pipe to be retained by the as 
sembly. Each die member is pivoted to the slip 
body with a lower pivot 22 extending into a suit 
able opening provided in slip body [6 and an up 
per pivot 23 extending into an opening of plate 
24 which, in turn, may be secured to body l6 by 
any suitable means such as screws 25. 
For convenience, the arrangement of the slip 

assembly C whereby die members 2| may be 
pivoted when a rotative force is exerted on a sec 
tion of pipe engaged by the slip assembly is desig 
nated as self-energizing because the application 
of a rotative force between the slip bowl and a 
section of pipe supported by the assembly causes 
an increased force to be exerted against the pipe 
by the dies. ‘ 

In Fig. 2, a section of pipe 26 is shown sup 
ported from the slip assembly. ' 
The several slip assemblies C are provided with 

interlocking means so that the’ members will 
move vertically as a unit. In the drawing, the 
interlocking means are provided by a laterally 
extending projection 21 extending from the side 
of each body I6 which, in turn, ?ts into a mating 
opening 28 de?ned by the edge of the slip body l6 
adjacent the projection 21. With this arrange 
ment the slip assemblies C are raised and lowered 
as a single unit. It will be understood that the 
movement of the slips vertically may be provided 
manually or by suitable mechanical means but 
since the means for moving the slip assemblies C 
vertically does not in itself form a part of the 
present invention, such a means has not been 
shown in the drawing. 

It is a feature of the present invention that the 
component of forces directed vertically upwardly 
when a rotative force is exerted between slip 
members C and 'slip bowl B is resisted by releas 
able locking means. In the embodiment shown 
in the drawing, the releasable locking means is 
designated as D and includes a housing 29 secured 
to the rotary table A by suitable means such as 
cap screws 30. Housing 29 de?nes a passage, rec 
tangular in shape, in which is slidably arranged 
a movable cam member 3| . 

The outer surface of the cam member is gen 
erally rectangular in shape which allows it to 
move slidably withinhousing 29 but the end of 
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4 
the undersurface thereof de?nes a slanting or 
wedge surface 32. Cam member 3| de?nes a cen 
tral cylindrical cavity in which piston 33 is slid 
ably arranged. Piston 33 is attached to piston 
rod 34 which, in turn, is secured to housing 29. 
A packing 35 is mounted on the piston to 

prevent leakage between the exterior surface 
thereof and the wall of cam member 3|. Another 
packing 36 is provided around piston rod 34 to 
prevent leakage around the piston rod. The por 
tion of the cavity de?ned by member 3| between 
the piston and packing 36 is designated as 31 
while the portion of the cavity to the right of the 
piston is designated as 38. Piston rod 34 de 
?nes a central passage communicating with 
cavity 38 and connected through conduit 39 to a 
suitable source of hydraulic pressure, not shown. 
Cam member 3| de?nes a side port 40 connecting 
with cavity 37 and connected through conduit 4| 
to a suitable source of ?uid pressure not shown. 

It will be seen that by exerting pressure in 
cavity 38 while releasing pressure from cavity 
31, the cam member 3| may be pushed toward the 
center of the slip assembly to force wedge sur 
face 3| thereof into contact ‘with surface 20 of 
slip assembly C. With the two wedge surfaces 
in contact, the ?uid pressure exerted against 
cam member 3| biases a member C downwardly 
and this bias is transmitted by the interlocking 
means previously described to the adjacent mem 
bers C, the three members cooperating to exert 
a downward component for resisting the up 
ward component resulting when a rotative force 
is exerted between bowl B and pipe 23. 
In normal operation of the device movement 

of cam member 3| radially away from the center 
line of the assembly releases slip assembly C 
so that these assemblies may be moved upwardly 
and outwardly, this, for example, will allow tool 
joints to be passed down through slip assemblies. 
When it is desired to support a section of pipe, 
the slip assemblies C are allowed to drop down 
wardly with the surface I5 of the slip bowl con 
tacting surfaces I‘! of the slip bodies to move 
the slip bodies radially inwardly as they move 
downwardly so that die members 2| contact the 
section of pipe to be suspended. If the slips 
are to be used to prevent relative rotative mo— 
tion between the suspended section of pipe and 
slip bowl B, the members C are then looked 
downwardly by forcing cam member 3| inwardly 
so that its wedge surface 3| biases against slant 
ing surface 2|! of a slip body I6. Upon exerting 
relative force between the section of suspended 
pipe and slip bowl B, the die members 2| move 
arcuately on their pivots so that the edges there 
of bite more deeply ‘into the section of pipe to 
increase the gripping exerted by the die mem 
bers. As heretofore explained, this rotative force 
exerts a component against body l6 of assembly 
C, this component being directed vertically up 
wardly. This vertical upward component is re 
sisted by cam member 3| and as long as the 
cam member resists this force, the slip assembly 
holds the pipe against relative rotative move 
ment as well as relative downward movement. 
While I have described a single embodiment of 

the present invention, it will be obvious to a 
workman skilled in the art that various changes 
may be made without departing from the scope 
thereof. For example, in the drawing, a single 
releasable locking means D is shown for locking 
the slip assembly C in position to resist the up 
ward vertical component exerted against as 
semblyv C upon relative rotative motion between 
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a section of pipe engaged by the assembly and 
the slip bowl B. It will be obvious that if de 
sired a plurality of such releasable locking means 
may be used. It will also be obvious that instead 
of hydraulic means for operating the releasable 
locking means, mechanical means such as a cam 
member may be used. In addition, changes in 
the sizes, shapes and proportions of the parts 
will be obvious to a workman skilled in the art 
without departing from the scope of the present 
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 se 
cure by Letters Patent is: 

1. A device for releasably holding a section of’ 
pipe comprising, in combination, a rotary table 
for a drilling rig, a slip bowl carried by the rotary 
table, a plurality of self-energizing slip members, 
each member having at least one die section 
mounted for independent rocking movement to 
present a portion of its pipe gripping edge in 
wardly of its normal position for pipe gripping 
purposes, said members being withdrawable from 
the slip bowl and arranged to“ ?t into the slip 
bowl for holding a section of pipe against down 
ward and angular movement, a housing secured 
to the upper surface of said rotary table, a cam 
member having a cam surface slidably carried 
by said housing for horizontal movement and 
arranged to move into a ?rst position with its 
cam surface in contact with a cooperating sur 
face of one of the slip members to lock said slip 
in position against upward movement and mov 
able from the ?rst to a second position out of 
contact with said slip member, said housing and 
said cam member cooperating. to form a piston 
and cylinder assembly and a conduit for fluid 
operatively connected to said housing whereby 
the cam member may be moved from one to 
the other of its positions by ?uid pressure. 

2. A device for releasably holding a section of 
pipe comprising, in combination, a rotary table 
for a rotary drilling rig, a. slip bowl carried by the 
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6 
rotary table, a plurality of self-energizing slip 
members, each member having at least one die 
section mounted for independent rocking move 
ment to present a portion of its pipe gripping 
edge inwardly of its normal position for pipe 
gripping ‘purposes, said members being with 
drawable from the slip bowl and arranged to 
?t into the slip bowl for holding a section of 
pipe against downward and angular movement, 
a housing with a passage having its axis mak 
ing substantially a right angle with the path of 
withdrawal of a slip member secured to the upper 
surface of said rotary table, a locking member 
having a wedge surface slidably arranged for 
horizontal movement in said passage of the 
mounting member and arranged to move to a 
?rst locking position with its wedge surface in 
contact with a cooperating surface of one of the 
slip members to lock said slip in position against 
upward movement and movable from the ?rst 
position to a second position out of contact with 
said slip member, and said housing and said look 
ing member cooperating to form a piston and 
cylinder assembly and a conduit. for fluid opera 
tively connected to said housing whereby the 
locking member may be moved from one to the 
other of its positions by ?uid pressure. ‘ 

ALBERT L. STONE. 
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