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IMPACT ROTARY SLP LOCK 

Albert L. Stone, Redondo Beach, Calif., assignor, 
by naesne assignments, to Standard Oil Devel 
opment Company, Elizabeth, N. J., a corpora 
tion of Delaware 

Application August 6, 1949, Seria No. 109,045 
(C1, 24-263) 8 Claims. 

The present invention is directed to a device 
for tightening slips used for holding a section 
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 drilling 
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 be 
low the joint to be made up or broken out when 
adding or removing sections of pipe. The opera 
tion 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 rota 
tive 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 
fines a cavity having sides tapering upwardly 
and outwardly. Cooperating and fitting within 
the slip bowl are Wedge shaped slip members hav 
ing outer surfaces tapering downwardly and in- 3: 
Wardly with the several members cooperating 
to define a central passage. The slip members 
are provided with die members adjacent the cen 
tral 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 ro- 4: 
tative 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. Usually a conven 
tional slip assembly cannot be used to prevent ro- if 
tative movement between the suspended pipe and 
the slip bowl unless the weight of the pipe is 
such that the rotative downward component ex 
erted by the pipe on the Wedge surface of the slip 
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Ward component produced by the rotative force. 
That is to say, they cannot be used to hold a 
back up or to transmit rotative movement to a 
supended section of pipe when breaking out or 
making up a joint unless the section of pipe sus 
pended from the slips has a weight greater than 
a certain minimum. However, attempts have 
been made to use slip assemblies to hold a back 
up or to transmit rotative motion when carry 
ing light loads normally insufficient to overcome 
the upward component produced by the rotative 
force, by hannering the slips down by hand at 
the time the load is being gripped. In general, 
however, such a procedure has been unsatisfac 
tory. Most slipS are not equipped with a place on 
which they may be hammered by hand and it is 
difficult to strike a proper blow. More important 
than this, an operator using a hammer cannot 
strike the blows rapidly enough and at the time 
the torque is being applied. 

It is an object of the present invention to pro 
vide a means whereby a series of impacts are 
continually imposed upon a slip member hold 
ing a pipe whereby the slips are enabled to re 
sist a torque. More particularly, it is an object 
of the present invention to provide an assembly 
including slips for holding pipe with an impact 
producing means for hammering at least one of 
the slips in the assembly so that the slips will 
resist rotative movement when supporting a 
Weight insufficient to resist the upward com 
ponent resulting from the rotative force. 
Other objects and advantages of the present 

invention will be seen from the following de 
Scription taken with the drawing, in which 

Fig. 1 is an elevation partly in section of an 
embodiment of the present invention showing the 
relation of the Open slip assembly with a slip 
bowl mounted on a rotary table; 

Fig. 2 is a fragmentary view of the assembly 
of Fig. 1 engaged With a section of pipe and Sup 
ported by a slip bowl in a rotary table, showing 
how the assembly may be used with a tong to 
break a joint of pipe; 

Fig. 3 is a view showing by itself the slip as 
sembly of Figs. 1 and 2; 

Fig. 4 is a fragmentary view showing details 
of construction of the device of Figs. 1 to 3; 

Fig. 5 is an elevation showing another embodi 
ment of the slip assembly of the present inven 
tion; 

Fig. 6 is a view taken along line VI-VI of Fig. 5; 
Fig. 7 is a view of the assembly of Fig. 5 en 

Inembers is great enough to overcome the up- 55 gaged with a Section of pipe and Supported by 
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a slip bowl in a rotary table, showing how the 
assembly may be used with a tong to break a 
joint of pipe; 

Fig. 8 is a view showing another embodiment 
of the slip assembly of the present application; 
and 

Fig. 9 is a view showing still another embodi 
ment of the slip assembly of the present applica 
tion. 
Turning now Specifically to the drawing and 

first to the embodiment of FigS. 1 to 4, a member 
A, such as a master bushing, is arranged to 
receive a slip assembly consisting of slip mem 
bers B, C, and D. In Figs. 1 to 4 the embodi 
ment shown is adapted for use with power oper 
ated slips and is provided with a lifting ring E: 
arranged to be operated by power means F. The 
power means F moves ring E vertically and ring 
E in turn moves the slip assembly Wertically 
for engaging and disengaging the Slips with the 
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section of pipe to be supported. As a specific 
example the lifting ring E and power means F. 
may correspond to that of the power SlipS manu 
factured by the Mission Manufacturing Com 
pany as shown on pages 2728 and 229 of the 
Composite Catalogue of Oil Field and Pipe Line 
Equipment, 1948, 16th edition, volume 2, pub 
lished by Gulf Publishing Company, Houston, 
Texas. 
An impact producing member G is mounted 

on slip C so that it can impose a series of impacts 
thereon. Master bushing A is mounted in a rotary table 
H whereby the bushing may be given rotary 
motion. For illustrative purposes a portion of 
a string of pipe is shown supported by the sips 
in Fig. 2 with a lower Section and an upper 
section 2 connected together by screw joint 3. 
Lower section is supported by the slip as 
sembly and a tong J is shown in position for 
preventing rotation of upper Section f2 when 
the lower Section f is given angular novement 
by rotary H as when disconnecting the Sections 
of pipe. 

Slip members B, C, and D are connected to 
gether hingedly by hinge members á and 5 
so that the slip assemblies are moved as a unit 
into position to Seat in the slip bowl Or out 
of position out of contact with the Slip bowl. 
Slip members B, C, and D each have conven 
tional dies 6 for gripping, the pipe and Wedge 
surfaces 7 for engaging with the inner tapered 
Surface 8 of master bushing A. 
The upper portion of slip C defines a cylin 

drically shaped cavity having walls 9. Impact 
producing member G has a body 2 with -a lower 
wall portion 2 which is cylindrical and fits siid 
ingly into the cavity defined by Walls 3 of Slip 
C. Above cylindrical surface 2 the body of 
member G defines a Square portion 22 With Which 
retaining members 23 of slip C fit loosely So 
that the body 20 of member G can move freely 
through a short vertical distance with respect 
to slip C. This mounting means may be de 
Scribed as one Which allows impact producing 
member G to float freely in the cavity defined 
by slip C. Compressed air is Supplied to in 
pact producing member G to operate the same. 
This is done by a Suitable means Such as fitting 
24 mounted on body 20 and connected through 
a slip tight coupling 25 to air hose 26 which 
in turn may be connected to any suitable Source 
of compressed air, not shown in the drawing. 
The assembly of slips B, C and D is provided 
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provided with a lifting arm 30 terminating in 
rollers 3 while the center slip may be lifted by 
arm 32 secured to body 2 of impact producing 
device G. Lifting ring E has two parallel cone 
shaped surfaces 33 and 36. When lifting ring 
E is moved upwardly by power meanS F, Sur 
face 33 engages with rollers 3i and With arm 32 
to lift the slip assembly upwardly. This up 
ward movement releases the slips in that upon 
such movement arm 32 moves radially outward 
and arms 36 move through a sweeping arc. The 
slips may be set or engaged with a Section of 
pipe by downward movement of lifting ring E: 
which causes radial movement of arm 32 and 
Sweeping arcuate movement of arms 33 to en 
gage the slips With a Section of pipe. DOWn 
Ward pressure may be exerted on the Slip aS 
sembly from power means F through lifting ring 
E. This downward pressure is exerted on arm 
32 which transmits it to center slip C and on 
arms 33 which transmit it to the SlipS B and D. 
The movement for releasing and setting the 

slips of the embodiment shown in FigS. 1, 2, 3, 
and 4 as heretofore described is no different from 
the like operation of the Mission power slips 
described on pages 2728 and 2729 of the Com 
posite Catalogue, Supra. However, in the em 
bodiment of the present invention the upward 
component resulting from a rotative force ex 
erted on the pipe being held by the slip aSsen 
bly may be restricted by the impact producing 
means G. So that the slip assembly of the pres 
ent invention is capable of holding pipe which 
is being subjected to a torque great enough to 
produce an upward component larger than the 
downward component resulting from the weight 
of pipe supported. This torque may be exerted 
by the rotary table H through master bushing A 
while tong J is used as a backup preventing angu 
lar movement of upper pipe Section 2, or may 
be exerted by moving the handle of tong J an 
gularly while master bushing A and the Slip 
assembly are used as a backup to prevent angul 
lar movement of lower pipe Section f. 
Impact producing member G may be a Con 

ventional reciprocating motor Operated by com 
pressed air such as is commonly used to operate 
hammers, pavement breakers, riveters and the 
like. In order to simplify the description the 
details of construction of this device are not 
shown. Impact producing member G has a 
mandrel 35 for transmitting the blow from the 
power means of G (such as a piston not shown 
in the drawing) to Surface 36 defined by slip 
C. When compressed air is Supplied through air 
hose 26 the impact producing means of G re 
ciprocates to produce a series of impacts which 
are transmitted through hanner mandre 35 to 
slip C. When the impact producing member 
of G is reciprocating, down pressure may be ex 
erted thereon by means of iifting ring E. This is 
an efficient Way of operating the device. How 
ever, it is not essential to exert a downward force 
against body 20 of member G in order to cause 
it to apply impacts to slip C. The compressed air 
Supplied to mandrel G expands within the body 
20 so that the device delivers a series of impacts 
to slip element C even though the body 20 is 
merely balanced and is free to move vertically. 
Another embodiment of the present invention 

is shown in Figs. 5, 6 and 7. This embodiment 
is a hand operated slip assembly provided with 
an impact producing means. 
In the embodiment of Figs. 5, 6 and 7 master 

with lifting means. Members B and D are each 75 bushing A, rotary table H and tong J are identi 
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cal with like parts of the embodiment of Figs. 1 
to 4. The slip assembly consists of members B", 
C and D which are connected together by 
hinges f4 and 5. Slip members B and D are 
provided with handles 40. Impact producing 
means G' is provided with a handle 4 and is 
loosely mounted on slip member C. The ele 
ments B', ')', and G' differ from elements B, D, 
and G of the embodiment of Figs. 1, 2, and 3, 
inclusive, in that they are provided with handles 
for hand operation rather than arms for power operation. 
In the embodiment of Figs. 5, 6 and 7, the slips 

may be set and released by hand operation in 
the customary manner. However, When the slipS 
are used to resist a torque, the impact produc 
ing means G' is set into operation to impose a 
series of impacts on slip member C" whereby 
the slip assembly can resist a torque which pro 
duces an upward component on the slipS greater 
than the downward component resulting from the 
load carried by the slips. When the impact pro 
ducing means G' is set into operation, an Op 
erator may, if desired, impose a downward force 
thereon through handle 4 but satisfactory op 
eration may be obtained without the imposition 
of such a downward force. 
Another embodiment of the present invention 

is shown in Fig. 8. This embodiment is a hand 
operated slip assembly, and may be employed 
with a slip bowl and rotary similar to the as 
sembly of Figs. 5, 6, and 7 but in order to simplify 
the drawing the slip bowl has not been shown. 
In Fig. 8 the slip assembly consists of slips K, 

L., and M which are connected together by hinges 
42, and 43. Each of these slip members is Some 
what similar to the slip member C of the em 
bodiment of Figs. 5, 6, and 7 previously described 
in that an impact producing member G' is mount 
ed on each of said slips. The arrangement for 
mounting the impact producing member on the 
slip may be identical with that shown in detail 
in Fig. 6 and in order to Simplify the drawing 
the details of construction of the impact produc 
ing means of the embodiment of Fig. 8 are not 
shown. he impact producing member 'G' 
mounted on each of the slip members of the 
assembly of Fig. 8 is provided with lifting arm 
4 identical With arm 4 of the embodiment of 
Figs. 5, 6, and 7. 
In using the embodiment of Fig. 8 the slip 

assembly may be set and released by hand oper 
ation in the customary manner. However, when 
the slips are used to resist torque the impact pro 
ducing means G' on each of Said slip members 
K, L, and M may be set into operation to impose 
a series of impacts on each of said slip members 
whereby the slip assembly can resist a torque 
which produces an upward component on the 
slips greater than the downward component re 
Sulting from the load carried by the slips. When 
the impact producing means G' is set into oper 
ation, operators may, if desired, impose a down 
ward force on one, two or all of said handles 4, 
but satisfactory operation may be obtained with 
out the imposition of such downward force or 
forces. 
Another embodiment of the present invention 

is shown in Fig. 9. This embodiment is a slip 
assembly adapted to be used with power operated 
slips and, accordingly, it is generally similar to 
the embodiment of FigS. 1 to 4. This embodi 
ment is to be used with power means for operat 
ing the slip assembly and it is to be raised and 
lowered in a slip bowl but in order to Simplify 
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the drawing this additional equipment is not 
shown in Fig. 9. 

In Fig. 9, slip members K, L', and M' are 
secured together by hinges 42 and 43. Slip men 
ber L' has impact producing member G mounted 
thereon. Slip members K' and M' each have an 
impact producing member G' mounted thereon, 
Impact producing member G' may be identical 
in construction with impact producing member 
G. of the embodiment of FigS. 1 to 4 with the de 
tails of construction shown in Fig. 4. In order 
to simplify the drawing no showing is made of 
the construction of impact producing member 
G in Fig. 9. The impact producing members G' 
mounted on each of members K' and M are 
similar to impact producing member G but differ 
in being provided with a lifting arm 30 terminat 
ing in roller 3 whereas the lifting arm 32 of in 
pact producing member G, as shown in Fig. 4, 
has no roller. The eribodiment of Fig. 9 is 
adapted to be lowered into a slip bowl for en 
gagement with a section of pipe and to be lifted 
from the slip bowl for disengagement from the 
section of pipe by means of a lifting ring and 
power means not shown in Fig. 9 but similar, for 
example, to lifting ring E and power means F 
shown in Figs. 1 and 2. When the assembly of 
Fig. 9 is lifted by such means the arm of impact 
means G. Will move radially backward, while arms 
3a will move through a sweeping arc. The move 
ment of arms 30 of impact producing means G' 
and arm 32 of impact producing means G will be 
reversed when the slip assembly is lowered into 
the slip bowl for engagement with a section of 
pipe. 
The embodiment of Fig. 9 may be employed to 

hold a section of pipe against vertical movement 
and at the same time resist a torque in the same 
manner as the precedingly described embodi 
ments and particularly the power operated em 
bodiment of Figs. 1 to 4. However, the embodi 
ment of Fig. 9 has an impact producing means 
mounted on each of the slip members so that 
the impact is delivered directly to one, two or 
all of the slip members while the assembly is resisting torque. 
The slip assembly of the present invention 

is particularly adapted to be used for resisting 
a torque as when making up or breaking out a 
pipe joint. As is customary in the use of slips, 
the pipe joint joining an upper section of pipe 
With a lower section which is to be made up or 
broken out is positioned above the slip assembly 
With a lower section of pipe held by the slip 
aSSembly. In the use of the present invention, 
a torque may be applied by means of rotary ta 

30 

ble H through drive bushing A to the lower sec 
tion of pipe while the upper section is held against 
angular movement as by backup tong J as shown 
in Figs. 2 and 7. As the torque is being applied 
to the pipe joint the impact producing member 
Or members (G, G', or G'') is started so that 
the series of impacts is rapidly imposed on one 
or more of the slip elements of the slip assembly 
simultaneously with the application of torque to 
the pipe joint. In the embodiment of Figs. 1. 
to 4 and that of 5 to 7, the impact imposed in 
the center of the slip assembly necessarily tight 
ens this segment against the other two segments 
so that the slip assembly resists the upward com 
ponent resulting from the torque exerted on the 
plpe. 

In the embodiment of Fig. 8 and that of Fig. 9, 
impacts may be imposed on each of the slips of 
the slip assembly, to tighten the segments with 
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in the master bushing so that the assembly re 
sists the upward component resulting from the 
torque being exerted. 
In breaking a joint of pipe there is very little 

angular movement during the high torque pe 
riod. Hence, compressed air may be supplied 
through hose or hoses during this interval. As 
the rotary starts to Spin, the coupling 25 is pulled 
away from the slips, shutting off the power supply 
to the impact producing means. However, this 
Will occur when the torque being exerted on the 
pipe has diminished so that the load carried by 
the slips is in itself sufficient to resist the torque 
necessary to complete the operation of discon 
necting the joint. In the reverse operation when 
making up a joint, the rotary may be spun until 
the high torque period is reached at which time 
the air hose may be connected to impact pro 
ducing member or members (G, G', or G') which 
then impose a series of impacts on the slip as 
sembly, which impacts resist the upward com 
ponent resulting from the torque being exerted 
On the joint as it is tightened. 
While specific embodiments of the present in 

vention have been described, it will be apparent 
to a workman skilled in the art that various 
changes in the sizes, shapes, proportions and ar 
rangements of the parts may be made without 
departing from the scope of the present inven 
tion. 

Having fully described and illustrated preferred 
embodiments of the present invention, what I de 
sire to claim as new. and useful and to secure by 
Letterstatent is: 

1. A Slip aSSembly adapted to fit in a siip bowl 
for holding a section of pipe against movement 
comprising, in combination, a plurality of slip 
members adapted to fit into the slip bowl and 
Cooperating thereWith When engaged with a sec 
tion of pipe to support said pipe and at least one 
impact producing Ineans mounted on at least 
One of Said slip members, said impact producing 
means comprising a compressed air operated re 
ciprocating motor with a hammer member ar 
ranged so that the reciprocating motor trans 
nitS a Series of blows through the hanner men 
ber to said slip member in Substantially the same 
direction as the downward component resulting 
from the load of pipe carried by the slip members 
and an air hose having a readily disconnectable 
coupling, Said air hose being Operatively con 
nected to said compressed air motor and adapted 
to connect said motor with a source of compressed 
2. 

2. A slip assembly adapted to fit into a slip 
bowl for engaging with a section of pipe to Sup 
port said pipe comprising, in combination, a plu 
rality of slip members hingedly connected to 
gether, an impact producing means mounted on 
one of said members, said impact producing means 
comprising a compreSSed air Operated recipro 
cating motor with a hammer member arranged 
so that the reciprocating motor trainSmits a series 
of blows through the hammer member to said 
slip member in substantially the same direction 
as the downward component resulting from the 
load of pipe carried by the slip members and an 
air hose having a readily disconnectable coupling, 
said air hose being operatively connected to said 
compressed air motor and adapted to connect 
said motor with a source of compressed air, 

3. A slip assembly adapted to fit into a slip 
bowl and cooperating therewith to Support a sec 
tion of pipe, said Slip assembly consisting of a 
central slip member and Side slip members 

5 

O 

15 

25 

30 

35 

40 

5 35 

60 

65 

70 

75 

8 
hingedly connected to said central slip member, 
said central slip member defining a cavity at its 
upper end having an axis substantially parallel 
to the longitudinal axis of said slip member and 
an impact producing means mounted in Said cav 
ity, said impact producing means comprising a 
compressed air operated reciprocating motor 
with a hammer member arranged so that the re 
ciprocating motor transmits a series of blows 
through the hammer member to said slip mem 
ber in Substantially the same direction as the 
downWard component resulting from the load of 
pipe Carried by the Slip members and an air hose 
having a readily disconnectable coupling, said 
air hose being operatively connected to said com 
preSSed air motor and adapted to connect Said 
motor with a source of compressed air. 

4. A device in accordance. With claim 3 in which 
the impact producing means carried by the cen 
tral slip member has a body with a projecting 
arm and in which each side. Siip has a projecting 
arm, Said armS being adapted to cooperate with 
a power means for moving said slip assembly ver 
tically into and away from the slip bowl. 

5. A device in accordance With claim 3 in which 
the impact producing means carried by the cen 
tral slip member has a body With a projecting 
handle and in which each side slip has a handle 
secured thereto whereby said slip assembly may 
be moved vertically by operators into and away 
from the slip bowl. 

6. A slip aSSembly adapted to fit into and co 
operate with a slip bowl for Supporting a section 
of pipe comprising, in combination, a plurality 
of slip membershingedly connected together, each 
of Said slip members defining a cavity and a sepa 
rate impact producing means mounted in the cav 
ity of each of said slip members, each of Said in 
pact producing means comprising a compressed 
air operated reciprocating motor with a hammer 
member arranged so that the reciprocating mo 
tor transmits a series of blows through the ham 
mer member to the Slip member in which it is 
mounted in substantially the same direction as 
the downward component resulting from the load 
of pipe carried by the slip members and air hoses 
each having a readily disconnectable coupling, a 
Separate air hose being operatively connected to 
each of said compressed air motors and adapted 
to connect said notors With a source of com 
pressed air. 

7. A device in accordance with claim 6 in which 
each of Said impact producing members has a 
body with an arm projecting therefrom for co 
operating with a power means for raising and 
lowering the slip assembly vertically into and 
away from the slip bowl. 

8. A device in accordance With claim 6 in which 
each of said impact producing means has a body 
and a handle is Secured whereby Said slip assembly 
may be moved vertically by operators into and 
away from the slip bowl. 

ALBERT L. STONE. 
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