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AUTOMATED PIPE-HANDLING SLIPS 

’ a, BACKGROUND OF THE INVENTION 

l. Field of the Invention 
In its broad aspects, the" present invention relates to 

means for gripping axially extending members and also 
to means for both gripping and rotating such members. 
In the particular application to be described, the pres-. 
ent invention relates to an automated slip assembly em 
ployed for gripping and rotating pipe. The invention 
may be employed as one or both of the gripping heads 
in a snubber, a back-up head in a “rat-hole” or as a ro 
tary drilling apparatus. Other applications and uses of 
the assembly of the present invention‘ will also suggest 
themselves to those skilled in the art. 

2. Brief description of the Prior Art 
Prior art devices employed to grip and hold pipe and 

other cylindrical members are commonly referred to as 
"slips." Conventional slips are wedge shaped and are 
designed to be positioned between a conical seat and 
the pipe to be grippedaFr‘iction producing teeth formed 
along the internal surface of the slips engage the pipe 
and subsequent axial movement of the pipe with re 
spect to the seat wedges the slips between the pipe and 
the seat to increase the slips’ gripping force. It will be 
appreciated that in slips of this conventional design, ra 
dial gripping forces exerted against the pipe are in 
duced only by the axial movement of the pipe itself. If 
the slips do not take ai'i'initial grip on the pipe, the as 
sembly is inoperative and the pipe will be‘permitted to 
move axially. 
Conventional slips are unsatisfactory for use where 

the pipe is to be rotated by motion imparted through 
rotation of the slips themselves. The need for such rota 
tion is presented when drill pipe is suspended from the 
conical seat in a rotary table by means of conventional 
slips. Rotation of the suspended drill pipe may be re 
quired, for example,tto prevent- the pipe from sticking 
in the wellbore. If the'suspended pipe resists rotation, 
the slips may spin out of the cone seat and release the I 
pipe. Such slips used as back-ups to stop rotation of a 
gripped pipe may also spin out of their seats. 

SUMMARY or THE INVENTION 

The automated pipe handling slip assembly of the 
present invention is equipped with movable slip seg 
ments which may be driven radially into gripping en 
gagement with the pipe without the need for any axial 
movement of the pipe. Wedging surfaces are also in 
clud‘ed in the assembly so that once axially directed 
forces in the pipe do occur, increased gripping forces 
are produced in the slips. In addition, ‘the slip assembly 
of the present invention is equipped with a power drive 
to effect rotation of the gripped pipe through the as 
sembly. Provision is also included for clockwise or 
counterclockwise rotation of the pipe with the resis 
tance to rotation in either direction producing an in~ 
creasingly greater gripping force. For this purpose, 
symmetrical camming surfaces are employed between 
relatively movable members in the assembly. 

Positive setting and release of the slips is effected 
with a cam action employed between relatively mov 
able parts in the slip assembly which move ‘the slip 
members radially into a‘nd‘out of gripping engagement 
with the pipe without axial movement of the slips or 
pipe. Each of the slip members in the assembly includes 
rollers which bear against ‘cai‘nming surfaces formed on 
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the relatively movable parts. In the preferred form of 
the assembly, a double taper seat is employed so that 
increased gripping forces are produced for movement 
of the pipe in either axial direction. 

In a modi?ed form of the present invention, the slips 
are moved radially by rotation of relatively movable 
parts in the slip assembly and a single powered drive is 
employed to engage the slips. 
The foregoing features and advantages of the present 

invention as well as others will become more apparent 
from the following speci?cation, claims and the related 
drawings. ‘ ' 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a vertical elevation in quarter-section illus 
trating the preferred form of the pipe handling slips of 
the present invention in released position; 
FIG. 2 is a view similar to FIG. 1 illustrating the slips 

in gripping engagement with a pipe; 
FIG. 3 is a horizontal cross—section taken along the 

line 3-3 of FIG. 1; I 

FIG. 4 is a horizontal cross-section taken along the 
line 4-4 of FIG. 2; 
FIG. 5 is a horizontal cross-section taken along the 

line 5-5 of FIG. 2; 
FIG. 6 is a partial horizontal cross-section taken 

along the line 6-6 of FIG. 1; 
FIG. 7 is a vertical section illustrating a modified 

form of the pipe handling slips of the present invention 
in released position; 
‘FIG. 8 is a view similar to FIG. 7 illustrating the slips 

in gripping engagement with a pipe; ' 
FIG. 9 is a partial, reduced scale horizontal cross 

section taken along the line 9-9 of FIG. 7; 
FIG. 10 is' a reduced scale horizontal cross-section 

7 taken along the line 10-10 of FIG. 8; _ 
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55 

FIG. 11 is a partial horizontal cross-section on an en 
larged scale taken along the line 11-11 of FIG. 8; and ' 
FIG. 12 is a partial plan view taken along the line 

12-12 on a reduced scale. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The preferred form of the automated pipe handling 
slip assembly of the present invention is indicated gen 
erally at 10 in FIG. 1. An elongate pipe P which is to 
be gripped and rotated extends concentrically through 
assembly 10. The assembly includes a ?xed circular 
base plate 11 with cylinders 12 and 13 mounted at dia 
metrically opposed positions along the edge of the 
plate. The plate 11 may be connected to other equip 
ment (not illustrated) depending upon the intended use 
for the assembly. A motor 14 is also mounted on the 
?xed base plate 11 and is employed to rotate gripping 
components in the slip assembly 10 in a manner to be 

_ described. The motor 14‘ is preferably a hydraulic 

60 

motor but an electric motor or other suitable powering 
device may be employed. In addition, more than a sin 
gle powering device may be employed. As may best be 
seen by joint reference to FIGS. 1 and 3, the gripping 
portion of the assembly 10 includes a plurality of slip 
members 15-18 acting with ripping assemblies which 
are adapted to be moved radially through a tubular 
mounting structure 19. Axially extendingradial open 
ings 20-23 formed in the structure 19 function as 
guides and supports‘ for the movable gripping assem 
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blies connected with the slip members 15-18, respec 
tively. 
Each of the gripping assemblies carried in the mount 

ing and guide openings 20-23 is similar and may be un 
derstood from a description of the gripping assembly 
acting with the slip member 18. With reference to FIG. 
1, the gripping assembly includes a radially movable 
seat member 24 which engages and supports the slip 
18. The member 24 includes upper and lower oppo 
sitely inclined seating surfaces 24a and 24b, 
respectively which taper radially outwardly from their 
axial ends toward a common central line. Oppositely 
tapered upper and lower bearing surfaces 18a and 18b, 
respectively, engage the seating surfaces 240 and 24b, 
respectively. The slip member 18 is held in position 
against the seat member 24 by a headed bolt 25 which 
extends through the slip and threadedly engages the 
member 24. A Belville type spring washer 26 is posi 
tioned between the head of the bolt 25 and the slip 18 
to urge the slip against the seat member 24 and to 
maintain the bearing surfaces on the slip properly posi 
tioned with respect to the seating surfaces on the seat. 
The innermost radial face of the slip 18 is equipped 
with a plurality of circumferentially extending, axially 
spaced friction producing teeth 18d which are em 
ployed to grip and hold the pipe P. 
The seat member 24 carries rollers 27 and 28 held in 

position by a shaft 29 which extends axially through the 
member 24 and is held in position by rollers 30 and 31 
attached to the ends of the shaft. Lubricating bores 32 
and 33 extend axially and radially through the shaft 29 
to convey oil or other lubricant to the rollers 27 and 28. 
Suitable screw type retaining members 34 and 35 are 
employed to retain the lubricant in the lubricating 
bores and to hold the rollers 30 and 31 on the ends of 
the shaft 29. 

Referring jointly to FIGS. 1 and 3, a tubular housing 
36 secured to the support structure 19 extends about 
a camming body C having four cam members 37-40 
which in turn are carried externally of the gripping as 
semblies. The cam members 37-40 are spaced at 90° 
intervals and are connected at their upper and lower 
ends to annular webs 41 and 42, respectively, to form 
the cam body C. With reference to FIGS. 3 and 4, the 
cam members 37-40 carried in the body C are designed 
to be rotated relative to the gripping assemblies until 
the cams engage the rollers carried in each of the seat 
members thereby moving the gripping members radi 
ally inwardly. Each of the cams 37-40 tapers inwardly 
from each of its sides to a high cam center such as the 
center 400 on cam 40 so that two symmetrical cam 
faces, such as 40b and 40c are formed on each cam. Ra 
dial forces exerted by the cams against the gripping as 
semblies are increased as the rollers (corresponding to 
rollers 27 and 28) advance over the rotating cam sur 
faces corresponding to surface 40b, toward the high 
cam center. While the assembly 10 is designed for 
clockwise rotation of the pipe P, the cams 37-40 func 
tion in the same manner with counterclockwise rota 
tion except that the rollers on the seat members bear 
against the second half of the cam surface correspond 
ing to the surface 40c. 
The upper web 41 of the cam body C is engaged by 

the roller 30 along a cam surface 41a formed on the 
web. The surface 41a is continuous and extends alter 
nately from a radially outer position to a radially inner 
position. As may be seen in dotted line in FIG. 3, a cor 
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4 
respondingly con?gured camming surface 42a formed 
in the lower web engages the lower roller 31. The cam 
ming surfaces 41a and 42a cooperate with the cam 
members 37-40 to permit inward radial movement of 
the four seat members as the cam body C is rotated in 
a clockwise direction from the position illustrated in 
FIG. 3. The surfaces 41a and 42a engage the rollers 30 
and 31 to return the seat members to their outer radial 
position as the cam members 37-40 are rotated in a 
counterclockwise direction from the gripping position 
illustrated in FIG. 4 to the release position illustrated 
in FIG. 3. The design of the surfaces 41a and 42:: 
provide positive retraction of the gripping assemblies 
for rotation of the cam body C in either direction. As 
seen in FIG. 1, the cam members 37-40 in the body C 
are cut from a tubular form and the upper web 41 is se 
cured to the members 37-40 by screws 43 which ex 
tend through the upper end of the form. The lower web 
42 is welded to the base of the individual cam members 
37-45. A brass spacing ring 44 is positioned between 
the web 41 and a centrally apertured housing top 45. 
The top 45 is welded to the housing 36 and a plurality 
of bolts 45a connect the top 45 to the mounting struc 
ture 19. A second brass spacing ring 46 is positioned 
between the web 42 and a holder 46a which acts as a 
mount for the inside race of a set of ball bearings 47. 
The rings 44 and 46 are employed to provide a tight fit 
between separate parts without binding movable com 
ponents. The inside race of the ball bearings 46 is 
clamped between the holder 46a and an annular mount 
member 48 held to the structure 19 by a plurality of 
bolts such as the bolt 49. A second ball bearing assem— 
bly 50 is positioned between the lower web 42 and the 
fixed base plate 11. The outside race of the bearings 50 
is held in position by a ring clamp 51 which in turn is 
secured to the plate 11 by a plurality of bolts 52. The 
inside race of the bearings is clamped between a shoul 
der in the web 42 and a brass spacing ring 500. A lip 
type seat 53 extends from the ring clamp 51 to the 
lower web 42 to provide a sliding seal which shelters 
the ball bearings 50 from debris. 
A gear housing 54 is secured to the base of the base 

plate by bolts 54a to protect a spur gear 55. The gear 
55 is secured to the lower web 42 by means of a plural 
ity of bolts 56. A lip seal 57 and an O-ring seal 58 form 
a sliding seal with the members 48 and 19, respectively 
to protect the ball bearings 47 from external materials. 
As best illustrated in FIG. 5, a drive gear 59 extending 
from the hydraulic motor 14 connects with the spur 
gear 55 to impart a rotary motion to the gear and the 
attached cam body C. 
The housing 36 and attached mounting body 19 are 

rotated relative to the cam body C to cause gripping 
and release of the pipe P by axial movement of piston 
rods 61 and 62. The rods are attached to pistons, such 
as piston 63, which move through- the cylinders 12 and 
13. Piston 63 includes upper and lower end pieces 63a 
and 63b respectively, a central sleeve 630, a resilient 
O-ring seal 63d positioned between the sleeve 63c and 
the rod 61 and a resilient seal 63e carried about the 
sleeve 630. The pistons provide a continuous sliding 
seal with the internal wall of the cylinders 12 and 13. 
The piston 63 is held against a shoulder formed on the 
rod 61 by a suitable nut 64 threadedly engaged to the 
end of the rod 61. Packing 65 held in position by an end 
plate 66 secured to the upper end of the cylinder 12 by 
bolts 66a maintains a continuous sliding seal with the 
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axially moving rod 61. Upper and lower inlet ports 67 
and 68 are connected to fluid lines (not illustrated) 
which are employed to create a pressure differential 
across‘the piston 63 to move the rod 61 in the desired 
axial direction. It will be appreciated that the rod and 
piston moving through the cylinder 13 is similar in con 
struction and operation to that moving through the cyl 
inder l2 and is also equipped with suitable fluid lines 
to provide the desired axial movement of the rod 62. It 
will also be appreciated that other axial drives, such as 
a rack and pinion powered through an electric motor 
or other suitable drive means may be employed. 
The upper ends of the rods 61 and 62 are connected 

to ears 69a .and 69b, respectively, extending radially 
from a collar 69. Threaded bolts 61a and 62a are em 
ployed to hold the collar against suitable shoulders 
formed on the rods 61 and 62, respectively. Suitable 
roller bearings 70 extend from the collar 69 into a cir 
cumferential groove 71 formed between an annular 
ring 72 and a cap plate 73. The plate 73 is held in posi 
tion against the upper end of the ring 72 by a plurality 
of screws 74. The base of ring 72 is welded to a tubular 
overbody 75 which extends downwardly over the tubu 
lar housing 36. 
The‘ lower end of the overbody 75 is equipped with 

cam rollers 76 and 77 carried at diametrically opposite 
positions on the body 75. The rollers 76 and 77 are sim 
ilar in construction, and with reference to FIG. 6 illus 
trating the roller 77, include a headed shaft 78 supports 
dual rollers 79a and 79b. The roller 79a is engaged 

' within an inclined cam slot 80 formed in the wall of the 
housing 36 and the roller 7% is engaged in a cam 
groove 81 formed in the cam member 40. Referring to 
FIGS. 1 and 4, the roller 76 ‘is illustrated in position 
within an inclined cam slot 82 formed in the housing 36 
and an inclined camv groove 82a formed in the cam 
member 38. The housing slots 80 and 82 are similar but 
incline in_ different directions. The cam member 
grooves 81 and 820 are also similar in construction to 
each other but are oppositely inclined. In addition, the 
slot 80 is oppositely inclined with respect to the groove 
81 and the slot 82 is oppositely inclined with respect to 
groove 82a. 
The assembly 10 as illustrated in FIGS. 1-6 is de 

signed for right-hand rotation and the slots 80 and 82 
form a cooperating pair for engaging the rollers 76 and 
77 to produce rotational movement of the cam body C 
with axial movement of the rollers 76 and 77. As will 
be seen, axial movement of the rollers 76 and 77 ro 
tates the housing 36 and cam body C in opposite direc 
tions relative to each other to either engage or release 
the gripping members. The cam grooves in cam mem 
bers 37-40 have a greater angle of inclination than that 
of the slots in housing 36 so that axial movement of the 
rollers 76 and 77 causes the cam body C to rotate faster 
than the housing 36. In addition, a relatively large axial 
movement of rollers 76 and 77 is required to produce 
a relatively small rotational movement of the cam 
members 37-40 thereby providing a mechanical advan 
tage in the linear to rotary motion conversion. Slots 80' 
and 82' spaced at 180° intervals form a second slot pair 
in the housing 36. A second set of cam grooves 81' and 
82a’ is formed in cam members 39 and 37, respectively 
to form a second groove pair. Slot 80’ and groove 81 
are designed to receive roller 77, and slot 82' and 
‘groove 82a’ are adapted to receive roller 76 for rota 
tion of the pipe P in a counterclockwise direction. 

5 

6 
The cap plate 73 is centrally apertured and con 

nected with a short mount member 83 which supports 
a resilient sleeve 84. The sleeve 84 bears against the 
pipe P to prevent debris from falling into the central 
portion of the slip assembly 10. 

OPERATION OF THE SLIP ASSEMBLY 

With components of the assembly 10 in-the relative 
positions illustrated in FIG. 1, the pipe P is passed 
through the center ofthe assembly as illustrated. The 
gripping assemblies are engaged against the pipe P by 
applying ?uid pressure through the upper ports (such 

‘ as the port 67) in the cylinders 12 and 13 causing the 
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pistons and attached rods 61 and 62 to be moved lin 
early downwardly through the cylinders. This down 
ward motion is transmitted from the connecting rods to 
the collar 69, through the bearings 70 to the overbody 
75. As the overbody moves downwardly, the roller 77 
bears downwardly against the slot 80 and groove 81 
and the roller 76 bears downwardly against the slot 82 
and groove 82a causing the housing 36 to rotate in a 
counterclockwise direction as viewed in FIG. 3) and 
the cam members 37-40 to rotate in a clockwise direc 
tion. Clockwise rotation of the cam body C with re 
spect to the housing 36 and mounting structure 19 
moves the cam members 37-40 from the position illus 
trated in FIG. 3 to that illustrated in FIG. 4 where the 
gripping assemblies are forced into tight gripping con 
nection with the pipe P. With the pipe gripped, the 
motor 14 may be energized causing rotation of the 
drive gear 59 which in turn rotates the spur gear 55 and 
the attached camming body C. As the motor causes ro 
tation of the camming body C in a clockwise direction 
(as viewed in FIG. 3), the wedging engagement be 
tween the cam members 37-40 imparts rotary motion 
to the gripping assemblies which in turn cause rotation 
of the pipe P. Thus, rotation of the camming body C 
causes rotation of the support structure 19 and housing 
36 after the gripping assemblies are locked against the 
pipe P. As the overbody 75 is rotated through the collar 
69, the roller bearings 70 and ball bearings 50 permit 
free rotation of the overbody 75, cam body C and 
mounting structure 19 with respect to the fixed base 
plate-11, hydraulic motor 14 and cylinders 12 and 13. 
It will be appreciated that resistance to rotation by the 
pipe P tends to force the slip rollers (such as rollers 27 
and 28) closer to the high center (such as the center 
40a) of the camming surfaces on the cam body C which 
in turn increases the radially directed gripping forces 
exerted against the pipe P. Resistance to clockwise ro 
tation of the pipe P also tends to move the rollers 76 
and 77 downwardly through slots 80 and 82 formed in 
the housing 36 to further increase the gripping force 
exerted by the slips against the pipe P. 
When the'pipe is to be released, the motor 14 is deen 

ergized and the pistons in the cylinders 12 and 13 are 
driven upwardly by exerting fluid pressure through the 
lower ports (such as port 68 in the cylinder 12). Up 
ward movement of the piston rods 61 and 62 raises the 
overbody 75 which in turn raises the rollers 76 and 77 
through the housing slots and cam grooves to rotate the 
cam body C back to the position illustrated in FIG. 3. 
As explained previously, camming surfaces 41a and 
42a engage the rollers 30 and 31, respectively, during 
this reverse rotation to positively withdraw the gripping 
assemblies from engagement with the pipe. 
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If the pipe is to be rotated in a counterclockwise di 
rection, the roller 76 is engaged with the slot 82' and 
groove 82a’ and the roller 77 is engaged with the slot 
80’ and grooves 81 ’. Subsequent downward movement 
of the rollers 76 and 77 through the slots and grooves 
causes the cam body C to rotate in a counterclockwise 
direction with respect to the sport structure 19 and cam 
body C. Corresponding operation of the assembly 10 
for counterclockwise rotation of the pipe P is analo 
gous to that described for clockwise rotation. 

MODIFIED ASSEMBLY 

A modified form of the invention is indicated gener 
ally at 110 in FIGS. 7 and 8. The assembly 110 is 
adapted to grip and rotate a pipe P’ which extends 
through the center of the assembly. A primary distinc 
tion between the assembly 110 and the previously de 
scribed assembly 10 is that assembly 110 effects radial 
gripping and release movement of the slips by rotary 
movement alone. 
The assembly 110 includes a relatively fixed outer 

housing 111 formed from a centrally apertured base 
plate 1110, a tubular housing section 11117 and a cen 
trally apertured top plate 111c. The various housing 
components are held together by suitable bolts 111d. A 
central tubular camming section 112 is welded to the 
base plate 111a and extends axially upwardly through 
the assembly 110. Hydraulic motors 113 and 114 are 
mounted to the assembly 110 from the housing plate 
l11c by screws 115. The motors 113 and 114 are simi 
lar and are of a conventional design. If desired, the 
function of the hydraulic motors may be provided with 
other suitable powering means. With speci?c reference 
to the motor 113, a drive shaft 115 extending from the 
motor is secured to a small drive gear 116. A key 117 
prevents relative rotation between the shaft 115 and 
the gear 116. The smooth cylindrical base of the gear 
116 is set within a brass bushing and the cylindrical 
upper end of the gear is mounted in a needle bearing 
assembly 119. Teeth 116a extending from the central 
body of the gear 116 engage teeth 120a (FIG. 10) on 
a ring gear 120. The ring gear 120 is connected to the 
outer rim of a centrally apertured circular plate 121 by 
screws 122. The plate 121 connects to a slip mounting 
structure 123 by screws 124 extending from the plate 
through a spacing ring 125 and into the structure 123. 
Referring jointly to FIGS. 7, 9 and 11, four gripping 

assemblies 126-129 are respectively mounted for ra 
dial movement through openings 130-133 formed in 
the mounting structure 123. The gripping assemblies 
126-129 are similar and will be described with speci?c 
reference to the assembly 126 which includes a wedge 
shaped slip segment 134 carried by an inclined tongue 
and groove connection in a seat segment 135. The 
tongue and groove are wedge shaped to permit sliding 
movement between the seat and slip members while 
preventing separation of the two components. The ra 
dially inner face of the slip 134 carries dies 136 
equipped with friction producing faces. The dies are 
maintained in position against a lower shoulder 136 
formed adjacent the base of the slip member 135 and 
a retaining bolt 138 threadedly engaged to the slip 
member 135 at the top of each of the dies. The dies 136 
are preferably tapered and are received in a tapered 
slot formed in the slips 134 so that removal and place 
ment of the dies requires removal of the bolt 138 and 
axial sliding of the dies through the receiving bores. A 
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8 
resilient leaf spring 139 mounted to the slip seat mem 
ber 135 by a bolt 140 engages the slip 134 and resil 
iently maintains the slip at the upper axial position in 
the opening 130. 
Each of the seat members is equipped with an axially 

extending shaft 140 which supports upper and lower 
rollers 141 and 142, respectively. The shaft 140 carries 
smaller rollers 143 and 144 at its upper and lower ends 
respectively, and snap rings 145 and 146 hold the roll 
ers and shaft in position on the seat member 135. 
The internal walls of the tubular cam body 112 are 

provided with four symmetrical camming surfaces 
147-150. The cam surfaces extend radially outwardly 
from two innermost positions represented for example 
at 1470 and 147b (FIG. 9) to a central, radially outer 
most position 147C. As will be seen, rotation of the 
camming body 112 relative to the gripping assemblies 
126-129 moves the assemblies into gripping engage 
ment with the pipe P’. Upper and lower cam plates 151 
and 152 are rigidly connected to the upper and lower 
ends of the cam body 112. The upper cam plate is 
equipped with a camming surface 153 and the lower 
plate is equipped with a similar camming surface 154. 
The surfaces 153 and 154 engage the small rollers cor 
responding to the rollers 143 and 144 and function to 
move the gripping assemblies to their radially outer po 
sition when the cam body 112 and attached cam plates 
151 and 152 are rotated relative to the mounting struc 
ture 123. 
The circular plate 121 is mounted within a large brass 

ring 155 set within the housing top lllc. The ring 155 
mounts the plate 121 for rotation with respect to the 
housing 111. An indexing plate 156 is bolted to the 
plate 121 by’ screws 157. The plate 156 is equipped 
with a recess 158 having ends 1580 and 158b. When 
the large seat rollers (such as rollers 141 and 142) are 
opposite the radially outermost cam positions (such as 
147), the assembly is in “neutral” and the recess end 
1580 engages the head of an indexing bolt 159 which 
is set in the housing top 1116‘. The bolt 159 is posi 
tioned for clockwise rotation of the plate 121 and at 
tached mounting structure 123 relative to the cam 
body 112. Where counterclockwise rotation is to be 
employed, the bolt 159 is set in a threaded hole 160. 
When the shoulder 158b engages the bolt 159 in the 
latter position, the assembly is again in neutral. 

OPERATION OF THE MODIFIED ASSEMBLY 

With the components in the position illustrated in 
FIG. 7, the motors 113, 114 are energized to impart a 
rotary movement to the ring gear 120. This movement 
is transmitted to the plate 121 and the attached mount 
ing structure 123. Rotation of the mounting structure 
123 relative to the cam body 112 advances the large 
seat rollers (such as rollers 141 and 142) along the cam 
surfaces 147-150 which in turn moves the gripping as 
semblies 126-129 radially inwardly into gripping en 
gagement with the pipe P’. Once the pipe P’ has been 
gripped, the wedging engagement prevents further ro 
tation of the cam body and the motors 113 and 114 
stall. With the slips engaging the pipe P’, forces tending 
to rotate the pipe P’ in a counterclockwise direction (as 
viewed in FIG. 9) cause the larger rollers carried in the 
seat members to attempt to advance up the cam sur 
faces which in turn increases the slip’s gripping engage 
ment with the pipe. The assembling functions in an 
analogous way to provide a back up for clockwise rota 
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tion of the pipe P’. It will be appreciated that the grip 
exerted by the assembly 110 in suf?cient to resist pipe 
rotation in either direction but functions to increase the 
gripping force where the rotation tends to advance the 
large seat rollers toward the high centers of the cam 
surfaces. 
With the gripping assemblies engaging the pipe as il 

lustrated in FIG. 8, subsequent downward axial move 
ment of the pipe P’ tends to wedge the slip members 
between the pipe and the inclined bearing surfaces 
formed on the seating members to further increase the 
gripping force exerted against the pipe. The leaf springs 
139 retains the slips at their upper axial position so that 
clearance exists below the slips when they initially en 
gage the pipe P’. Subsequent down forces produce a 
slight downward movement of the slips relative to the 
seat members to produce a wedging action which in 
creases the grip on the pipe. When the pipe is to be re 
leased, the motors are reversed to bring the gripping 
assemblies and cam surfaces 147-150 back into the re 
spective positions illustrated in FIG. 9. The indexing 
mechanism associated with the plate 156 ensures com 
plete retraction of the slips and movement of the large 
seat rollers into the positions illustrated in FIG. 9. 

It will be appreciated that while only a single tapered 
surface has been illustrated for the modi?ed assembly 
110, the slip and seat arrangement may be modi?ed to 
provide dual tapered seating and bearing‘ surfaces 
which would provide increased gripping for axial move 
ment of the pipe in either direction. 
The foregoing disclosure and description of the in 

vention is illustrative and explanatory thereof, and vari_ 
ous 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 without 
departing from the spirit of the invention. ' 

I claim: ‘ 

1. An automated apparatus for handling an axially 
extending cylindrical member comprising: 

a. friction means for engaging and gripping said 
member; 

b. mounting means for mounting said friction means 
for linear radial movement with respect to said 
member while holding said friction means ?xed ax 
ially with respect to said member; 

0. powered drive means for moving said friction 
means radially through said mounting means into 
gripping engagement with said member; and 

d. axial wedging means included with said ‘mounting 
means for increasing the radially directed gripping 
force between said friction means and said cylindri 
cal member as the axially directed forces in said 
member increase. 

2. An apparatus as de?ned in claim 1 further includ 
ing rotating means for rotating said friction means and 
mounting means whereby said cylindrical member is 
rotated when gripped by said friction means. 

3. An apparatus as de?ned in claim 2 further includ 
ing rotary wedging means connected with said drive 
means for increasing the radially directed gripping 
force between said friction means and said cylindrical 
member as the forces opposing rotation of said member 
increase. 

4. An apparatus as de?ned in claim 1 wherein: 
a. said axial wedging means include radially movable 

seat means having seating surfaces which are axi 
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W 
ally inclined with respect to the axis of said cylin 
drical member; and 

b. said friction means include slip means having in 
clined bearing surfaces adapted to engage and slide 
against said inclined seating surfaces whereby axial 
movement of said slip means with respect to said 
seat means moves said slip means radially to in 
crease theradially directed gripping forces exerted 
against said cylindrical member. 

5. An apparatus as de?ned in claim 4 further includ 
ing rotating means for rotating said friction means and 
mounting means whereby said cylindrical member is 
rotated when gripped by said friction means. 

6. An apparatus as de?ned in claim 5 further includ 
ing rotary wedging means connected with said drive 
means for increasing the radially directed gripping 
force between said friction means and said cylindrical 
member as the forces opposing rotation of said member 
increase. 

7. An apparatus as de?ned in claim 4 wherein said 
powered drive means includes camming means dis 
posed radially externally of said radially movable seat 
ing surfaces for moving said seat means and slip means 
radially inwardly as said camming means is rotated rel 
ative to said slip means. 

8. An apparatus as de?ned in claim 7 further includ 
ing roller means connected with said seat means and 
adapted to roll against said camming means for moving 
said seat means and slip means radially inwardly as said 
camming means is rotated relative to said slip means. 

9. An apparatus as de?ned in claim 7 further includ 
ing rotating means for rotating said friction means and 
mounting means whereby said cylindrical member is 
rotated when gripped by said friction means. 

10. An apparatus as de?ned in claim 9 further includ 
ing rotary wedging means connected with said drive 
means for increasing the radially directed gripping 
force between said friction means and said cylindrical 
member as the forces opposing rotation of said member 
increase. 

11. An apparatus as defined in claim 7 wherein said 
camming means includes cam surfaces carried on a 
cam body which is rotated by a powered rotating means 
whereby rotation of said cam body moves said cam sur 
faces relative to said slip means to move said friction 
means into gripping engagement with said cylindrical 
member. ‘ 

12. An apparatus as de?ned in claim 11 further in 
cluding roller means connected with said seat means 
and adapted to roll against said camming means for 
moving said seat means and slip means radially in 
wardly as said camming means is rotated relative to 
said slip means. 

13. An apparatus as de?ned in claim 11 wherein said 
cam surfaces include a plurality of circumferentially 
spaced cam areas formed on the internal wall of a tubu 
lar body each of which areas is developed radially from 
said point toward the central axis of said apparatus 
along the circumferential development of said area 
whereby said slip means are in a radially retracted posi 
tion when said seat means engage said point and are 
moved radially inwardly as said area is rotated with re 
spect to said point. 

14. An apparatus as de?ned in claim 13 wherein said 
cam areas are symmetrical about said point whereby 
rotation of said areas in either direction relative to said 
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slip means moves said slip means toward a radially 
inner position. 

15. An apparatus as de?ned in claim 14 wherein said 
powered rotating means includes a motor for rotating 
said tubular body. 

16. An apparatus as de?ned in claim 15 wherein said 
motor is reversible. 

17. An apparatus as de?ned in claim 11 further in 
cluding means for retracting said friction means radi 
ally through said mounting means out of engagement 
with said member. 

18. An apparatus as de?ned in claim 11 further in 
cluding wedging means connected with said drive 
means for increasing the radially directed gripping 
force between said friction means and said cylindrical 
member as said cylindrical member is urged rotatably 
with respect to said mounting means. 

19. An apparatus as de?ned in claim 1 wherein said 
powered drive means includes camming means rotat 
ably movable with respect to said friction means for 
moving said friction means radially as said camming 
means is rotated with respect to said friction means. 

20. An apparatus as de?ned in claim 1 further includ 
ing wedging means connected with said drive means for 
increasing the radially directed gripping force between 
said friction means and said cylindrical member as said 
cylindrical member is urged rotatably with respect to 
said mounting means. 

21. Automated pipe handling slips comprising: 
a. a plurality of gripping means having tapered bear 

ing surfaces on their radially outer ends and fric 
tion producing pipe engaging means on their radi 
ally inner ends; 

b. bearing means having tapered bearing surfaces 
adapted to engage said bearing surfaces on said 
gripping means; and 

c. powered drive means for linearly driving both said 
gripping means and said bearing means radially 
into gripping engagement with a pipe whereby axial 
movement of said pipe, when engaged by said pipe 
engaging means, wedges said gripping means be 
tween said pipe and said bearing means to increase 
the gripping force exerted by said slips on said pipe, 
said powered drive means including means for pos 
itively driving said gripping means radially away 
from said pipe. 

22. Automated pipe handling slips as de?ned in claim 
21 further including rotating means for rotating said 
gripping means and said bearing means whereby said 
pipe may be rotated when gripped by said pipe engag 
ing means. 
23. Automated pipe handling slips as defined in claim 

22 further including rotary wedging means for increas 
ing the gripping force exerted against said pipe as the 
forces resisting rotation of said pipe increase. 

24. An automated apparatus for handling an axially 
extending cylindrical member comprising: 

a. friction means for engaging and gripping said 
member; 

b. mounting means for mounting said friction means 
for radial movement with respect to said member 
while holding said friction means ?xed axially with 
respect to said member; 

c. powered drive means for moving said friction 
means radially through said mounting means into 
gripping engagement with said member; 
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12 
d. axial wedging means included with said mounting 
means for increasing the radially directed gripping 
force between said friction means and said cylindri 
cal member as the axially directed forces in said 
member increase; 

e. radially movable seat means included with said 
axial wedging means, said seat means having oppo 
sitely tapered upper and lower seating surfaces 
which are axially inclined with respect to the axis 
of said cylindrical member; and 

f. slip means included with said friction means, said 
slip means having oppositely inclined upper and 
lower bearing surfaces adapted to engage and slide 
against said upper and lower seating surfaces 
whereby upward or downward axial movement of 
said slip means with respect to said seat means 
moves said slip means radially to increase the radi 
ally directed gripping forces exerted against said 
cylindrical member. 

25. An apparatus as described in claim 24 further in 
cluding rotating means for rotating said friction means 
and mounting means whereby said cylindrical member 
is rotated when gripped by said friction means. 

26. An apparatus as de?ned in claim 25 further in 
cluding rotatary wedging means connected with said 
drive means for increasing the radially directed grip 
ping force between said friction means and said cylin 
drical member as the forces opposing rotation of said 
member increase. 

27. An automated apparatus for handling an axially 
extending cylindrical member comprising: 

a. friction means for engaging and gripping said 
member; 

b. mounting means for mounting said friction means 
for radial movement with respect to said member 
while holding said friction means ?xed axially with 
respect to said member; 

c. powered drive means for moving said friction 
means radially through said mounting means into 
gripping engagement with said member; 

d. axial wedging means included with said mounting 
means for increasing the radially directed gripping 
force between said friction means and said cylindri 
cal member as the axially directed forces in said 
member increase; 

e. radially movable seat means included with said 
axial wedging means, said seat means having seat 
ing surfaces which are axially inclined with respect 
to the axis of said cylindrical member; 
slip means included with said friction means, said 
slip means having inclined bearing surfaces 
adapted to engage and slide against said inclined 
seating surfaces whereby axial movement of said 
slip means with respect to said seat means moves 
said slip means radially to increase the radially di 
rected gripping forces exerted against said cylindri 
cal member; 

g. camming means included with said powered drive 
means, said camming means disposed radially ex 
ternally of said radially movable seating surfaces 
for moving said seat means and slip means radially 
inwardly as said camming means is rotated relative 
to said slip means; 

h. a cam body means included with said camming 
means; 



13 
i. motion converting means connected with said cam 
body means for converting linear motion to rotary 
motion; and 

j. linear motion producing means in said power drive 
means connected to said motion converting means 
for driving said converting means linearly to rotate 
said cam body means relative to said friction 
means. 

28. An apparatus as defined in claim 27 further in 
cluding rotating means for rotating said friction means 
and mounting means whereby said cylindrical member 
is rotated continuously after being gripped by said fric 
tion means. ' 

29. An apparatus as de?ned in claim 28 wherein: 
a. said cam body means includes upper and lower, 

horizontally disposed camming plates connected to 
axially extending camming members; 

b. said cam body means is connected with motion 
converting means having oppositely inclined en 
gagement means carried by a tubular body means 
and said camming members and adapted to engage 
a linear drive assembly in said linear motion pro~ 
ducing means whereby axial motion of said linear 
drive assembly rotates said tubular body means and 
said cam body means in opposite directions; and 

c. said linear drive assembly includes ?uid driven pis 
ton means. 

30. An apparatus as defined in claim 29 wherein: 
a. said tubular body means includes a ?rst pair of dia 

metrically opposed, oppositely inclined slot means 
formed through the wall of said tubular body 
means and said camming members include a ?rst 
pair of diametrically opposed, oppositely inclined 
groove means to form said inclined engagement 
means; . 

b. said linear drive assembly includes a tubularouter 
body carrying roller members adapted to roll in 
said ?rst pairs of inclined slot and groove means; 
and 

c. said ?uid driven piston means include ?uid driven 
piston and cylinder means having axially movable 
connecting rod means engaging said tubular outer 
body whereby linear movement of said pistons and 
outer body is transmitted through said roller mem 
bers to said inclined engagement means for rotat 
ing said camming body relative to said friction pro 
ducing means. 

31. An apparatus as de?ned in claim 30 further in 
cluding roller means connected with said seat means 
and adapted to roll against said cam body means for 
moving said seat means and slip means radially in 
wardly and outwardly as said camming means is rotated 
relatively to said slip means. 

32. An apparatus as defined in claim 31 wherein: 
a. said rotating means includes an hydraulic motor; 
and 

b. the engagement between said connecting rod 
means and said tubular outer body permits contin 
uous rotation of said outer body with respect to 
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14 
said connecting rod means. 

33. An apparatus as de?ned in claim 32 wherein: 
a. said seat means include oppositely tapered upper 
and lower seating surfaces; and 

b. said slip means include oppositely inclined upper 
and lower bearing surfaces adapted to engage and 
slide against said upper or lower seating surfaces 
respectively whereby upward or downward axial' 
movement of said slip means with respect to said 
seat means moves said slip means radially to in 
crease the radially directed forces exerted against 
said cylindrical member. 

34. An apparatus as de?ned in claim 33 wherein said 
slip and seat means include four equally spaced slip and 
seat means sets adapted to move radially to converge 
on said cylindrical member at substantially the same 
axial location. 

35. An apparatus as de?ned in claim 34 further in 
cludng second pairs of diametrically opposed oppo 
sitely inclined slot means and groove means circumfer 
entially spaced from said ?rst pairs of slot and groove 
means and oppositely inclined with respect thereto 
whereby said roller members may be mounted in said 
?rst pair of slot and groove means for increasing the 
gripping force of said friction means with clockwise ro 
tation of said powered rotating means and may be 
mounted in said second pair of slot and groove means 
for increasing the gripping force of said friction means 
with counterclockwise rotation of said powered rotat 
ing means. 
36. An automated apparatus for handling an axially 

extending cylindrical member comprising: 
a. friction means for engaging and gripping said 
member; 

b. mounting means for mounting said friction means 
for radial movement with respect to said member 
while holding said friction means ?xed axially with 
respect to said member; 

c. powered drive means for moving said friction 
means radially through said mounting means into 
gripping engagement with said member; 

d. axial wedging means included with said mounting 
means for increasing the radially directed gripping 
force between said friction means and said cylindri 
cal member as the axially directed forces in said 
member increase; and 

e. means for retracting said friction means radially 
through said mounting means out of engagement 
with said member. 

37. An apparatus as de?ned in claim 36 further in 
cluding indexing means for automatically returning 
said friction means to their outermost radial positions 
following release of said member. 
38. An apparatus as de?ned in claim 36 further in 

cluding indexing means for automatically returning 
said friction means to their outermost radial position 
following release of said member. 

* #l? * * * 
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