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SLIP OPERATING MECHANISM FOR ROTARY 

MACHINES 

John R. Martin, Houston, Tex.; Dulcie Ruth Martin, 
administratrix of said John R. Martin, deceased, as 
signor to The National Supply Company, Pittsburgh, 
Pa., a corporation of Pennsylvania 

Application January 14, 1952, Serial No. 266,377 

10 Claims. (Cl. 255-23) 

This invention relates to new and useful improvements 
in master bushings for the usual rotary table employed in 
well drilling operations.‘ ' 

This application is ?led as a continuation-in-part of 
my co-pending application, Serial No. 774,383, ?led 
September 16, 1947, now abandoned. 
The usual rotary table which is employed in well drill 

ing operations is formed with a bore for receiving a 
master bushing, and such bushing is provided with a slip 
bowl for receiving pipe supporting slips used during the 
lowering and raising of the pipe within the well bore. 
The master bushing is also ordinarily provided with a 
Kelly bushing driving socket for receiving the Kelly bush 
ing which engages and drives the kelly during the drilling 
operation. With the usual type of master bushing the 
slips are employed during running of the pipe, at which 
time the Kelly bushing is removed from the master bush; 
ing; similarly, when the Kelly bushing, is in place during 
the drilling operation the slips are removed from the slip 
bowl of the master bushing. The necessity of removing 
and inserting the slips and of inserting and removing the 
Kelly bushing involves considerable time and trouble and 
also the particular manner of insertion and removal of 
the slips during pipe running operations entails possible 
injury to the operator. 

It is one object of the present invention to provide a 
master bushing having all of the advantages of the present 
type of master bushing, and in addition having an im 
proved slip assembly which is actually a part of said 
master bushing, whereby operation and actuation of the 
slips is facilitated. 
An important object of the invention is to provide an 

improved master bushing having a slip bowl and slip 
assembly mounted'in the lower portion thereof and in 
e?ect forming a part thereof, whereby the slips may be 
expanded or retracted without the necessity of complete 
removal of the slips from the bushing. 

Another object is to provide an improved master bush 
ing having a slip assembly mounted in its lower portion, 
together with means for actuating the slips of said assem 
bly from a point beneath the bushing and rotary table, 
whereby the rotary table top is kept clear of any mecha 
nism required to actuate the slips. ' 

Another object is to provide a master bushing having 
the usual Kelly drive socket in its upper end and having a 
slip assembly which is actuated entirely within the con 
?nes of the‘ master bushing. 
A still further object is to arrange the slips which are 

mounted within the master bushing in a manner that said 
slips are retracted into the wall of the bushing bore so as 
to leave the bore of the bushing fully open when said 
slips are in a retracted or inactive position. 
A further object is to provide a master bushing of the 

character described wherein the operating mechanism for 
the slips is below the rotary table and may be either 
manually or power operated. 

The construction designed to carry out the invention 
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will be hereinafter described together with other features 
thereof. ‘ 

The invention will be more readily understood from a 
reading of the following speci?cation and by reference to 
the accompanying drawings forming a part thereof, 
wherein an example of the invention is shown, and 
wherein: 

‘figure 1 is a transverse vertical sectional view taken 
on line 1—1.of Figure 2 of a rotary table having a master 
bushing constructed in accordance with the invention 
mounted therein and illustrating vthe slips in pipe engaging 
position, 

Figure 2 is a plan view of the rotary table, 
Figure 3 is a view partly in section and partly in eleva 

tion of the master bushing illustrating the slips in a 
retracted position, 

Figure 4 is a horizontal cross-sectional view taken on 
the line 4—4 of Figure 3, ' 

Figure‘S is a horizontal cross-sectional viewvtaken on 
the line 5—5'of Figure 3, 

Figure 6 is an isometric view of the master bushing, 
Figure 7 is a partial isometric view of the bushing hav 

ing portions thereof broken away to clearly illustrate the 
internal structure thereof, 

Figure 8 is an isometric view showing the outer portion 
of one of the slips, , 

_ Figure 9 is a similar view showing the inner portion 
or gripping surface of one of the'slips, 

Figure 10 is a partial transverse sectional view of a 
modi?ed‘form of the invention showing the slips in pipe 
engaging position, 

Figure 11 is a similar view showing the slips of this 
form in a retracted position, 

Figure 12 is a horizontal sectional View taken on the 
line 12—12 of Figure 10, 

Figure 13 is a partial isometric view with a portion of 
the bushing removed in order to show the internal struc 
ture of the bushing illustrated in Figures 10 to 12, and 

Figure 14 is an isometric view showing the outer por 
tion of one of the slips of the modi?ed form. 

In thedrawings the numeral 10 designates the annular 
housing of the usual rotary table, which housing is 
secured by bolts 11 or other means to a suitable support 
ing'structure (not shown). The housing is formed with 
a bore 12 which receives the annular extension 13 of a 
gear table 14. The table 14 and its extension 13 are 
rotatable within the housing, said table being mounted on 
suitable bearings 15. The table may be driven in any 
Well known manner as by a bevel gear 16 formed on the 
extending ?ange portion of the table. The bore 17 of 
thegear table is recessed at its upper end to'provide a 
square socket 18, and said socket is larger than the bore 
to provide an annular shoulder 19 therebetween. 

In carrying out the present invention the improved 
master bushing generally indicated at A is adapted to be 
inserted within the bore 17 and socket 18 of the gear table 
and, as is clearly shown in Figure 6, the bushing includes 
a cylindrical body portion Ztland a square head portion 
21 which is enlarged with respect to the body. The 
squared head portion 21 is engageable within the square 
socket 18 of the gear table while the cylindrical body' 20 
is engageable within the bore 17 of said table; the engage 
ment of the squared head 21 within the socket 18 pro 
vides a drive connection whereby rotation of the rotary 
table will impart rotation to the master bushing A. 
The construction of the master bushing A is clearly 

illustrated'in Figures 6 and 7, and, as shown in such 
?gures, the body 2% is formed with a bore 21a extending 
entirely therethrough. The lower portion of the bore is 
tapered, as shown at 22, and this tapered surface is inter— 
rupted by an annular recess 23. As Willbe explained, 
the tapered surface 22 forms a slip seating surface which 
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coacts with gripping slips B for engaging a pipe P ex 
tending through the assembly. Above the tapered portion 
22 the bore is reduced as indicated at 24 to form an inter 
nal overhanging shoulder 25 within the body. Above the 
reduced portion of the bore 24 said bore is inclined out 
wardly at 26 to form a slip bowl and immediately above 
the bowl a square socket 27 is provided. This square 
socket being larger than the bowl provides a ?at surface 
or shoulder 28 between the bowl and the socket.’ The 
socket 27 is provided for receiving the usual Kelly drive 
bushing (not shown) which is employed when it is desired 
to rotate a Kelly joint during the drilling operation. 
A plurality of slots 29 which extend entirely through 

the wall of the body 20 are provided for the purpose of 
receiving the slips B when the same are in retracted posi- ' 
tion. These slots are clearly shown in Figures 6 and 7. 
Extending vertically through the body 20 of the bushing 
at a point aligned with the slots 2% are a plurality of 
vertical passages '30. As will be explained, these passages 
are adapted to receive the operating rods for thegrip 
ping slips B. To permit insertion of the operating rods 
from the upper end of the bushing A, arplurality of 
recesses 31 extend downwardly through the head por 
tion 21 of the bushing, each r/ecess'31 being vertically 
aligned with one of the passages 30 in the lower portion ' 
of the body 20. 
A plurality of gripping slips B are adapted to be dis 

posed in the lower portion of the bushing, and each slip 
is constructed in the manner shown in Figures 8 and 9; 
each slip includes a generally arcuate body 32 having 
gripping teeth 33. The outer surface of each slip is 
formed on a taper or inclination 34, with the tapered 
surface being interrupted by a recess 35. When the 
slips are in pipe engaging position, as shown in Figure 1, 
the tapered surface 34 of each slip is engaged with the 
tapered surface 22 of the bore of the bushing, the coac 
tion between said surfaces maintaining the slips in grip 
ping position with the pipe P. When the slips B are 
raised to the position shown in Figure 3, the. recess 35 
in the rear surface of each slip spans the upper portion 
of the tapered surface 22. At the same time, the lower 
portion of the tapered surface 34 of each slip is received 
within the recess 23 in the wall of the bore. This ar~ 
rangement permits the gripping teeth 33 of the slips to 
clear the reduced portion 24 of the bore of the bushing. 
It will be evident that when the slips move into an upper 
position, as shown in Figure 3, the upper portion of said 
slips may enter the slots 29 which are formed in the 
wall of the body 29 of the bushing. . 
For guiding the slips in their vertical movement dur 

ing operation and maintaining the same in alignment, a 
plurality of substantially wedge-shaped blocks 35b (Fig 
ure 7) are secured within’the lower portion of the bore 
21a. These blocks are welded or otherwise secured in 
position beneath the shoulder 25, and their inner surfaces 
351: form a continuation of the wall 24 of the bore of 
the bushing. The blocks 35b merely function as spacers 
which separate the slips B and guide said slips during 
operation. 
For operating the slips B, each slip is formed with a 

recess 36 at its upper end for receiving one end of a 
connecting link 37. The link 37 has its other end con- , 
nected with an extension lug 38 formed at the upper end 
of an operating rod or post 39. As is clearly shown in 
Figure 1, each operating rod 39 extends downwardly 
through one of the passages 30 in the body 20 of the 
bushing and has its lower end connected to an operating 
ring 40. The ring 40 is provided with an annular groove 
41 within which rollers 42 engage. The rollers 42 are 
mounted on the ends of an operating yoke 43 (Figure 5) 
which yoke is preferably made integral with lever 44. 
The lever 44 is pivoted at 45 to a ?xed support and has 
at its outer end a handle 46. It will be evident that when 
the handle 46 is swung, the connection between the 
rollers 42 and the ring 40 will result in a raising and 
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4 
lowering of said ring to raise and lower the slips B within 
the master bushing A. Because‘ of the connection of 
the rollers within the annular groove 41, it will be obvious 
that the ring 40, together with the operating rods and 
slips, may rotate with respect to the yoke and the parts 
connected therewith. 

In assembling the slip unit within the lower end of 
the bushing, the slips B may be inserted within the lower 
portion of the bore of said bushing, while the operating 
rods 39 may be moved downwardly through the recesses 
31 in the square head portion 21 of the bushing. The 
rods thus move downwardly into the slots 29 and may 
then be inserted through the openings 30 in the lower 
portion of the body, after which said rods are connected 
with the operating ring 40.. The links 36 may of course 
be connected with the rods and slips after the rods and 
slips are in position within the bushing. 

It is believed that the operation of the apparatus is 
evident from the foregoing. The master bushing Ais 
mounted within the gear table 14 and has the slips B 
mounted in the lower portion thereof. The master bush 
ing has the upper slip bowl 26 provided therein for receiv 
ing manually insertable slips; this bowl is provided in 
the event that the lower slips B become inoperative for 
any reason. The upper portion of the master bushing 
has the usual socket 27 for receiving the Kelly drive 
bushing which is not shown. 
With the bushing A in position within the rotary table, 

the pipe P may be run downwardly ‘into the well bore 
in the usual manner. The lever 44 will be employed for 
actuating the slips B and causing them to engage and dis 
engage the pipe P as the pipe running operations are 
carried out. When engaged with the pipe the slips B are 
in the position shown in Figure 1 with the teeth thereof 
engaging the outer surface of the pipe. At this time, the 
tapered outer/surface 34 of each slip is engaged with 
the tapered surface 22 within the lower portion of the 

, bushing, and the slips are maintained in gripping posi 

5 

60 

5 

tion. When the slips are to be disengaged it is only 
necessary to swing the operating lever 44 which results 
in raising the rods 39 and moving the slips into the posi 
tion shown in Figure 3. Because of the pivotal link 
connection 37 between each rod 39 and each slip B, 
gravity assists in moving the slips B into a retracted 
position. The point of suspension of each slip is such 
that as the rod is lifted, each slip undergoes a swinging 
motion which assures that the slip will move into its 
retracted position. Similarly, when the operating rods 39 
are lowered to move the slips into pipe engaging position, 
the weight of each slip will tend to urge said slip down 
wardly along the taper 22, whereby gravity' assists in 
moving the slip into pipe engaging position. 

After the pipe has been run into the well and the 
kelly connected, it is only necessary to actuate the lever 
44 and retract the slips to the position shown in Figure 3. 
The usual Kelly drive bushing (not shown) may then be 
lowered into engagement with the upper socket 27 of the 
master bushing, after which the drilling operation may 
be carried out. Because of the connection between the 
operating ring 40 and the yoke 43, a rotation of the 
rotary table to rotate the pipe will result in a rotation of 
the slip assembly and ring 40. Thus, the slips remain in 
the master bushing at all times and'are, therefore, readily 
available for use when needed. The master bushing has 
all of the advantages of the usual bushing in that it will 
drive the Kelly drive bushing as required for drilling 
operations. The mechanism which actuates the slips is 
beneath the rotary table and is completely out of the 
way, thereby clearing the rotary table top for the various 
operations which are necessary during well drilling. Al 
though four gripping slips have been illustrated, it is 
evident that any desired number of slips may be used 
within the bushing; actually, it has been found that three 
slips spaced equi-distant around the body of the bushing 
A will be su?icient for supporting the well pipe. 
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In Figures 10 to 14, a‘ modi?ed form of theinvention ' 
idillustrated. In ‘this form a. rotary table: housing, 10a. 
is secured to a suitable baseior foundationand has a gear 
table 14a rotatably mounted on bearings 15a with respect 
to said housing. The gear table. 14a is formed with a 
bore 17a and a square socket 18a. A master bushing 
C, which is clearly illustrated in Figure 13, is adapted to 
mount withinthe bore and socket of the rotary table. 
This master bushing includes a body'portion 50'having 
the lower portion of its bore tapered at51. Above the 
taper an inclined shoulder 52 is formed and above this 
shoulder the bore 53 of the. bushing is reduced. Above 
the reduced portion 53 of the bore a square. Kelly drive 
socket 54 is formed. Surrounding the socket 54 is a 
square head portion 55a which ?ts the socket 18a of the 
rotary table. A plurality of slots 55 are cut through the 
wall of the body 50 and extend from the reduced portion 
53 of the bore completely through the body. Merging 
with these slots at their upper ends are recesses. 56 which 
are cut downwardly through the head. portion 55a of 1 
the bushing. These recesses are provided for the inser 
tion of operating rods 39a of the slip assembly. Vertical 
passages 57 extend through the lower portion of the wall 
of the body 50 from the base of the slots 55', such passages 
receiving the rods 39a (Figure 10). 

Gripping slips D which are constructed in the manner 
illustrated in Figure 14 comprise a main body 58 having 
gripping teeth 59. Outwardly directed wings 60 are 
formed on each slip and each wing has a tapered surface 
61 adapted to coact with the tapered surface 51 of the 
bushing body 50. Below the wings 60 the‘ outer: surface 
of the slip. is provided with additional tapered surfaces 
62 which are located inwardly of the surfaces 61 of said 
wings. A rib 63 projects outwardly from the lower por 
tion of the outer surface of each slip and said rib has an 
outer surface 63a which coacts with the tapered surface 
51 of the bushing when the slip is in a lowered position; 
when ‘the slip is raised, the nb 63 is engageable within 
a groove 64 formed in the wall of the tapered bore 51 
of the bushing body. Each slip D is connected by a 
link 65 with one of the operating rods 39a. 
When the slips D are in gripping position, the surfaces 

61 of the wings 60 and the inclined surfaces 63a of the 
ribs 63 engage the tapered surface 51 of the bore of the 
bushing and thus, the slips D are held in pipe gripping 
position; at this time the lower tapered surfaces 62 of 
each slip D are spaced away from the surface. 51 of the 
bushing bore. 
When the operating rod 39a of each slip is moved up 

wardly, the slip is moved into the position shown in Fig 
ure 11. In this position the wings 60 havemoved out 
wardly into the slots 55 formed in the bushing while the 
rib 63 has moved outwardly into the groove 64 in the wall 
of the bore of the bushing, and the slip has retracted 
radially or laterally outwardly of the bushing bore. At 
the same time the inclined or tapered surface 62 of each 
slip engages the upper portion of the tapered surface 51 
within the bore of the bushing. It will therefore be evi 
dent that upon a lifting of the operating rods 39a, all 
of the slips are retracted out of the bore of the bushing. 

In the ?rst form of the invention a manual operation 
of the operating rods 39 is illustrated, but in Figures 10 
to 14, a power operation in shown. In this case the lower 
end of each rod 39a is connected with an operating ring 
40a which has connection with a yoke 44a through rollers 
(not shown) similar to the rollers 42 of the ?rst form. 
Instead of the yoke 44a having a lever 44, said yoke is 
pivotally connected to a bar 65 which has its opposite end 
connected to a piston rod 66. The rod 66 extends into 
a cylinder 67 and has connection with a piston 68 which 
is movable within said cylinder. Fluid pressure con 
ductors 69 and 63a are connected with the opposite ends 
of the cylinder 67 and it will be evident that application 
of ?uid pressure through the conductors will operate 
the piston 68 to impart vertical movement to the oper 
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ating, rods-v 39a.‘ >When the-rodsare moved downwardly 
as illustrated. in Figure. 10, the slips D will move-down 
wardly along: the taper 51v and thereby engage the; grip-. 
ping teeth.59 of theslips with the pipe extending through 
the assembly. Uponan- upward movement of the oper 
ating rods 39a, the slips~D will be. moved into the position 
shown in Figure. 11, in which position said slips are 
retracted outwardly of the. bore of the bushing. 

In both forms of the invention the slips are‘mounted 
in. the. lower portion of the master bushing and form a 
part of the master bushing. assembly so as- tobe always 
available for use. when needed. By mountingthe slips 
in the lower portion of the bushing, the upper portion of 
saidbushing may have the usual Kelly drive socket formed 
therein and thus normal operations with a Kelly bushing 
may be carried out without removing‘ the slipsfrom the 
master bushing or the master bushing from the rotary 
table. The mechanism which operates the slips is located 
below the rotary table with the result that the upper sur 
face of' the table is kept clear for any operations which 
need be carriedoutv during well drilling. It is pointed 
out that the particular suspension of the slips is such that 
gravity assiststhe slips in moving not only into a pipe 
gripping, position when the operating rods are lowered 
but also assists in swinging the slips laterally outwardly 
toward their retracted positions when the operating rods 
are lifted.‘ Since the construction permits the' insertion 
of the operating rods from the upper end of' the bush 
ing, assembly of theslips is simpli?ed, and also any re 
pairs to the mechanism are facilitated. 

Having described the invention, I claim: 
1; A vmaster bushing for a rotary table including, a cy 

lindrical body having a bore extending therethrough, an 
angular enlarged head portion at the. upper end of the 
body, the lower portion of the bore'of the body being 
tapered to form a slip bowl, said body having radial slots 
extending through its wall above the slip bowl, said slip 
bowl. having its tapered surface interrupted by an annular 
recess, and a plurality of slips movable axially of the 
body with respect to theslip bowl, each slip having'its 
outer‘ surfacetapered to seat within the slip bowl and 
having such outer surface interrupted by a'recess which 
is opposite the annular recess of the bowl when the slip 
is in'lowered position, the lower outer portion of each 

' slip being received by the annular recess and the upper 
rear portion thereof being engaged within one of the 
slots in the body when the slip is raised to effect retraction 
of the slips radially outwardly beyond the bore of the 
body. , _ 

2. A master bushing as set forth in claim 1, together 
with an angular drive socket formed in the upper end of 
the bore of the body. 

3. A master bushing as set forth in claim 2, together 
With an operating rod for each slip, each rod being slid 
able within the wall of the body and having its upper end 
disposed in one of the slots and connected with one of 
the slips with its lower end projecting from the vbody, 
and a common actuator below the body and connected 
with all of the rods for imparting movement thereto to 
actuate the slips. 
v4. The combination with a rotary table of a master 

bushing comprising, a body insertable Within the bore 
of the rotary table and having a driving connection there 
with, said body having a Kelly bushing drive socket in 
its upper portion and having a slip bowl below said 
drive socket for receiving manually insertable gripping 
slips, said body also having a second slip bowl below 
the ?rst slip bowl, said second slip bowl being tapered 
inwardly toward its lower end, a plurality of gripping 
slips mounted within the body and movable longitudinally 
of the tapered second bowl, the outer surface of each 
slip co-acting with the tapered surface of said second bowl 
so that when the slips are opposite the larger end of 
the bowl the slips are outwardly a greater radial dis 
tance from the axis of the bowl than when said slips 
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are at the smaller end of said bowl, and actuating means 
connected with thelastreferred to slips for moving said 
slips‘ upwardly anddownwardly within said second bowl 
to move ‘said slips inwardly and outwardly in radial direc 
tions with'respect to the axis of the bowl. ' ' 

5. The combination set forth in claim 4, wherein the 
actuating means which is connected'to the plurality’ of 
gripping ‘slips which co-act with the second slip bowl 
is located below the rotary table and includes connecting 
means extending upwardly through the body and at 
tachedrto said last named slips. V 
6. In a rotary machine, the combination of: a base, a 

table assembly rotatably mounted upon the base and 
having a central downwardly converging taper bore, a 
plurality of pipe-engaging slips received within the taper 
bore, a plurality of ‘upright parallel posts, bearing means 
on the table. assembly guiding the posts for simultaneous 
vertical sliding movement, a common lift member posi 
tioned below the table assembly for raising the posts as 
a unit, means rigidly ?xing each post to said lift member, 
and means ‘carried on the ‘upper ends ‘of the posts above 
the slips and connected to the slips, said connection of 
the slips to the posts providing‘for lateral bodily move 

> ment of the slips relative to the bore, as said posts are 
raised. ~ 

, 7. In a. rotary machine, the combination of: a base, a 
table assembly rotatably mounted'upon the base and 
having a central downwardly converging taper bore, a 
plurality of pipe-engaging slips received within the taper 
bore, a plurality of upright parallel posts, bearing means 
on the table assembly guiding the posts for simultaneous 
vertical sliding movement, a common lift m‘ember’posi 
tioned below the table assembly for raising the posts as 
a unit, means rigidly ?xing each post to said lift member, 
and means carried on the upper ends of the posts above ' 
the slips and releasably connected to‘the slips, said releas 
able connection of the slips‘ to the posts providing for 
lateral bodily movement of the slips relative to the bore, 
as the posts are raised. . 

SJFor use with a rotary machine having a base, a 
table assembly rotatably mounted upon the base, a cen 
tral downwardly'converging taper bore, and a pipe-sup 
porting slip received within the taper bore, the improve 
ment comprising:v an upright post, bearing means on 
the table assembly guiding the post for vertical sliding 
movement and spaced laterally from the axis of rotation 
of the table assembly, power means below the table as— 
sembly for raising and lowering the post, a bracket 
removably connected to the upper end of the post, and 
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a link pivotally connecting'said bracket to said‘pipeq 
supporting slip, and providing for .lateral bodily move-f 
ment of the slip relative to the here, as thepostis 

raised; ' 9. In a rotary machine, thercombination of: a base, 
a table assembly rotatably’ mounted uponthe base and 
having a central downwardly converging taper bore, a 
plurality of pipe-engaging slips received within the taper 
bore, a plurality of upright ‘parallel posts, bearing means 
on the table assembly guiding the. posts for simultaneous 
vertical sliding movement, a common lift member posi 
tioned ‘below the table assembly for raising the posts as 
a unit, means rigidly ?xing each post to said lift member, 
a bracket removably connected to the upper end of each 
post, and a link- pivotally, connecting each ‘bracket to 
one of said pipe-supporting slips, respectively, and pro: 
viding for lateral bodily movement of the slips relative to 
the bore, as the posts are raised. v ' _ ‘ 

10. In a rotary machine, the combination of: a base, 
a table assembly rotatably mounted upon the base and‘ 
having a central downwardly converging taper bore, a 
plurality of pipe-engaging slips received within the taper 
bore, a pluralitynof upright parallel posts, bearing means 
on the table assembly guiding the posts for simultaneous 
vertical sliding movement, a common lift ring positioned 
below the table assembly for raising the posts as a unit, 
means rigidly ?xing each post to said lift ring, and means 
carried on the upper ends of the posts above the slips 
and connected to the slips,’ said connection of the slips 
to the posts providing for lateral bodily movement of 
the slips relative to the bore, asrsaid posts are raised, 
power means on the base vfor actuating the lift ring to 
move the posts longitudinally, said means including a 
rockyshaft on the base, a yoke operatively connected to 
the rock shaft and having roller elements engaging the 
ring, and power‘means for turning the yoke about the, 
rock shaft axis. a ' 
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