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10 Claims.

This invention relates to well drilling equip-
ment and relates more particularly to the rotaries
or rovary table units of well drilling rigs. A gen-
eral ohject of this invention is to provide a prac-

5 tical, effective and improved master bushing and
rotary table.

In the rotary method of well drilling a rotary
table is provided in the derrick and is driven by
an engine or other power means to effect rota-

10 tion: of the drilling string. 'The rotary table is
usually provided with a large central opening
equipped with what is known as a master bush-
ing. "The master bushing in turn is adapted to
receive a drive bushing or Kelly bushing for trans-

15" miting rotation to the drive stem of the drilliing
string. During the drilling operations the rotary
table and the associated equipment are subjected
to severe strains and very Hhard usage. This
sometinies results in movemeni and slap between

20" the contacting surfaces of the table and the mag-
ter hushing and the bushing often works or wears
looss in the table.

An object of this invention is to provide a
masier bushing that remains tight in the open-

25 ing of the rotary table and does not work .loose
or move in the table, and therefore, does not
caiuze wearing of the engaging table and bushing
surfaces.

Ancther object of this invention is to provide

30' 2 master bushing and table assembly in which.

the master bushing accurately fits the table to
aszsure a proper fit of the slips and drive bushings
in the master bushing.
Another object of this invention is to provide
86' a sectional master bushing embodying novel
means for holding the bushing sections tight in
the opening of the rotary table and for holding
the sections against relative movement and play.
Another object of this invention is to provide
40 2 master bushing of the character mentioned
that automatically tightens itself in the rotary
table even though the opening of the table may
be worn or irregular.
Another object of this invention is to provide a
45 master bushing of the character mentioned in
which the means for holding the bushing tight in
the rotary table automatically compensates for
any wear that may occur and, therefore, main-
tains the firm engagement of the bushing in the
50 table throughout the period of use of the bushing.
Anotlier object of this invention is to provide a
master bushing of the character mentioned in
which the means for holding the bushing tight
in the rotary table is automatically released or
58 retracted when the bushing is inserted in and
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removed from the table and does not in any way
interfere with the easy insertion and remcval of
the bushing. :

A further object of this invention is to provide
a master bushing of the character mentioned
that is simple and inexpensive to manufacture.

The various objects and features of my inven-
tion will be fully understood from the following
detailed description of typical preferred forms
and applications of the invention, throughout
which description reference is made to the ac-
companying drawings, in which:

Fig. 1 iz a central vertical detailed sectional
view of a typical rotary table and a master bush-
ing of the present invention arranged therein.
Fig. 2 is a plan view of the bushing removed from
the table. Fig. 3 is a side elevation of one of the
bushing sections being a view taken as indicated
by line 3—3 on Fig. 2. Fig. 4 is an enlarged ver-
tical detailed sectional view of the bushing sec-
tion illustrated in Fig. 3 showing one of the wedge
elements and its actuating means in the released
or retracted condition. Fig. 5 is a horizontal de-
tailed sectional view taken substantially as indi-
cated by line 5—3§ on Fig. 4. Fig. 6 is a frag-
mentary horizontal detailed secticnal view taken
as indicated by line §—§ on Pig. 4. Fig. 7 is a
perspective view of a lifting tool that may be
utilized to handle the bushing sections, and Fig. 8
is a view similar to PFig. 4 illustrating another
form of the invention in the rotary table.

The present invention may he embodied in
bushings for use in:rotary tables of various makes
and designs. In the following detailed description
I will deseribe typical preferred forms of the in-
vention as employed in a specific form of rotary

table, it being understood that the invention is

not to be limited or restricted to this particular
form or application of the invention but is to
be taken =3 including any features or modifica-
tions that may fall within the scope of the claims.

The rotary table T illustrated in Fig. 1 is sup-
ported for rotation about a vertical axis by bear-
ings B’ carried by a base 0. Teeth i1 are pro-
vided on the under side of the table T and a
driven bevel gear 12 meshes with the teeth I to
drive the table T. A central vertical opening 3
is provided in the takle T' to receive the master
bushing. The upper portion of the opening 13
is squdre or polygonal in cross section and has
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downwardly and inwardly tapered walls while )

the lower portion of the opening 13 is eylindrical
and has a vertical wall. An. upwardly facing
shoulder {4 occurs on the wall of the opening 3
where its polygonal and cylindrical portions join.
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The improved master bushing of the present
invention iliustrated in Figs. 1 to 7, inclusive, may
be said toc comprise, generally, bushing sections
A and B for arrengement in the table opening
{3, wedge elements 15 for acting between the sec-
tions A and B and means 16 for controlling and
actuating the wedge elements 5.

The bushing sections A and B form an assem-
bly that constitutes the body of the master bush-
ing. In the construction illustrated there are
two like complementary sections A and B, that
is, the bushing is divided on a vertical diametric
plane. The sections A and B are shaped and
proportioned to accurately fit the opening 13 in
the table T with sufficient clearance to allow the
bushing to be inserted in the table. The two
sections A and B have polygonal upper parts or
heads (7 for fitting in the polygonal upper por-
tion of the opening i3 so that the master bushing
rotates with the table T. 'The sides of the heads
11 are tapered to conform to the tapered walls
of the upper portion of the opening (3. The
lower sides of the heads 11 form downwardly
facing shoulders {8 which rest on the shoulder
{4 in the table T. The lower portions 19 of the
sections A and B have cylindrically curved ex-
teriors to fit or enter the cylindrical lower portion
of the opening 13. The upper ends of the sec-
tions A and B are flat and are adapted to lie
fiush with the upper surface of the table T. The
inner opposing faces 20 of the sections A and B
occurring at the vertical plane of division of the
bushing are flat and vertical.

In accordance with the invention the heads

. 17 and portions {8 of the sections A and B have

blocks or inserts § of rubber, rubber composition,
or the like, for cooperating with the walls of the
opening {3 to absorb shock and slap and to take
the wear. The inserts 9 may initially protrude
from the external surfaces of the sections A and
B and are compressed when the bushing is seated
in the table opening i3. The inserts 9 are set or
vuleanized in spaced recesses 8 in the external
surfaces of the bushing sections A and B. When
the bushing is seated in the table T the com-
pressed resilient inserts 9 effectively absorb
shock, take the wear and assist in holding the
bushing tight in the table T.

The master bushing has a central vertical
opening 21, that is, the sections A and B are
shaped to define or provide a vertical opening 2.
The opening 21 is provided to pass the drilling
tools, to receive pipe engaging slips, to receive
the drive bushing and to pass and receive other
well drilling equipment. The upper portion of
the opening 24 is polygonal or square and the
walls of the opening taper downwardly and in-
wardly from this square portion. The sections
A and B are hollow or cored out, each having a
chamber 22 between its inner and outer walls.
The chambers 22 are preferably open at the lower
ends of the sections A and B. Reinforcing webs
23 may be provided in or may extend through
the chambers 22. The elements and parts of the
two sections A and B thus far described may be
jdentical and I have applied corresponding ref-
erence numetrals to the corresponding parts of
the sections A and B described above. A pair of
spaced sockets or openings 24 is provided in the
upper end of the section B to receive the fingers
25 of a lifting tool 26 of the character illustrated
in Fig. 7. Simiiar but somewhat larger open-
ings 271 are provided in the upper end of the sec-
tion A to receive the fingers 25 of a lifting tool 26.

The wedge elements 5 when active operate
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to hold the bushing sections A and B tight against
the walls of the opening 13 and thus prevent vi-
bration of the master bushing in the table T.
In the preferred construction there are two wedge
elements (5 carried by the bushing section A
to cooperate with the section B. The elements
I5 are arranged at the inner faces 20 of the sec-
tion A to cooperate with the opposing faces 20 of
the section B and the section A is shaped to re-
ceive the wedge elements. A vertical recess 28 is
provided in each face 20 of the section A. The
side walls of the recesses 28 are flat and vertical
while the inner walls of the recesses have plu-
ralities of stepped downwardly and outwardly in-
clined faces 29. The wedge elements 15 are ar-
ranged in the recesses 28 and are shaped to co-
operate with the faces 29. The wedge elements
(5 are elongate members having flat vertical sides
adapted to ride on the side walls of the recesses
28. The outer or rear sides of the wedge ele-
ments I5 are provided with series of stepped
downwardly and outwardly inclined wedge faces
30. The wedge faces 30 shiftably or slidably
cooperate with the faces 28. The active or inner
surfaces 31 of the wedge elements 15 are flat and
vertical and are preferably machined to better
cooperate with the opposing faces 20 of the sec-
tion B. When the wedge clements 15 ars in their
retracted or up positions illustrated in Figs. 4, 5
and 6, their surfaces 3! are flush with or inset
from the faces 20 of the section A.

Means are provided for limiting the movement
of the wedge elements 15 and for retaining the
elements on the section A. Vertically spaced
slots 32 are provided in the wedge elements 15
and are inclined in parallel relation with their
wedge faces 30. Pins 33 are carried in horizontal
openings 34 in the section A and pass through the
slots 32 to limit the movement of the elements I5.
Plugs 35 may be threaded in the outer ends of
the openings 34 to hold the pins 33 against dis-
rlacement. The pins 33 cooperating with the
slots 32 guide the wedge elements {5 for move-
ment in a direction parallel to the faces 29 and
limit the movement of the wedge elements so
that the elements are at all times within the
confines of the upper and lower ends of the sec-
tion A:

The means 16 are provided to aciuate the
wedge elements 15 and hold them active while
the bushing is in the table T and arc operable
to retract the elements 5 to permit the ecasy in-
sertion and removal of the bushing section A.
There is 2 means {£ provided for each wedge ele-
ment {5 and the two actuating means 1§ may
be identical. The actuating and controlling
means {6 are contained within the hollow or
cored out bushing section A.

Each means 16 includes 2 pivoted lever 36
supported by a pin 37. The lever supporting
pins §7 are arranged in horizontal openings 38
in the head 17 of the section A. Plugs 39 may
be threaded in the outer ends of the openings
38 to hold the pins 37 in place. Each lever 36
has an arm or finger 48 received in a socket 41
in the back or rear side of the adjacent wedge
clement 15, The forward ends of the fingers 40
are rounded to move or work in their sockets 4f.
Each lever 3§ further includes an outwardly or
rearwardly projecting arm 42. The levers 36 are
located so that their arms 42 are adjacent and
directly bhelow the adjacent openings 27 in the
upper end of the section A. The lever arms 42
have openings 43 in substantially vertical align-
ment with the adjacent openings 271 and the
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openings 43 are adapted to receive the hooks or
fingers 25 of the tool 26. The outer ends of the
lever arms 42 have transverse bar-like parts 44
adapted o be engaged by the fingers 25 of the
tool 26 as illustrated in Figs. 4 and 5 of the draw-
ings. . It will be observed that the two fingers 25
of the tool 26 may simultaneously cooperate with
the lever arm parts 44 to simultaneously pivot
the two levers 36. When the lever arms 42 are
pulled or moved upwardly by the tool 26 the
inner arms or fingers 40 move downwardly and
cooperation of the fingers with the sockets 41
produces downward movement and retraction of
the wedge elements 15.

The means 16 further include springs 45 acting
on the levers 36 to actuate the wedge elements
{5 and to hold the wedge elements in their ac-
tive pesitions. The springs 45 are preferably in
the nature of extensible helical springs and are
arranged in the chamber 22 of the section A.
The upper ends of the springs 45 are hooked or
looped in eyes 46 on the outer ends of the lever
arms 42. Suitable eyes 47 are provided on the
lower wall portion of the chamber A and the
lower. ends of the springs 45 are engaged or
hocked in these eyes 47. The springs 45 are
normally under tension and normally exert down-
ward forces on the lever arms 42. Thus the
springs 48 exert an upward force on the wedge
elements 15 through the medium of the pivoted
levers 86 acting as cams. It is to be observed
that the actuating forces exerted by the springs
45 transmitted by the cam-like levers 36 are
continuous and constant so that the wedge ele-
ments are at all times urged outwardly through
cooperation of the inclined faces 29 and 30. The
spring urged wedge elements 15 forced outwardly
against the opposing faces 20 of the section B
act to force the sections A and B apart and main-
tain the outer surfaces of the sections in tight
cooperation with the walls of the rotary table
opening 13.

In the use or operation of the assembly shown
in Pigs. 1 to 7 inclusive, the sections A and B
may be lowered into the rotary table T by means
of lifting tools 26 of the character shown in
Fig, 7. It is preferred to either lower the two
sections A and B .in the opening i3 simulta-
neously or to first arrange the section B in the
table and then lewer the section A into place.
When the section A is held or suspended by
means of a tool 26 the tool holds the levers 38
in a position where the wedge elements 15 are
fully refracted. This is clearly illustrated in
Figs. 4 and 5 of the drawings. Accordingly, when
the section A is lowered into the rotary table
opening 13 simultaneously with the section B or
following the section B the wedge elements 15
are retracted and do not contact the section B
or interfere with the insertion of the section A.

When the section A is in place in the opening
13 and the tool 26 is disengaged from the sec-
tion the springs 45 pivot the lever arms 42 down-
wardly and thus move the wedge elements {5 up-
wardly. This upward movement of the wedge
elements {5 is accompanied by sliding coopera-
tion of the faces 29 and 30 which causes in-
ward movement of the elements {5 against the
opposing faces 20 of the section B. The springs
45 acting through the medium of the levers urge
the wedge elements 15 against the faces 20 of
the section B with sufficient force to hold the ex-
ternal surfaces of the two sections A and B in
tight engagement with the walls of the rotary
table opening 3. The engagement of the sur-

3

faces 31 of the spring-urged wedge elements 15
with the opposing faces 20 of the section B pre-
vents relative movement and working of the two
bushing sections A and B. In practice the spring
urged wedge elements 15 carried by the section A
and acting against the section B fully take up
the necessary tolerance or clearance between
the sections A and B and between the sections
and the walls of the opening (3 and serve to
prevent vibration of the master bushing in the
rotary table T. The springs.45 exerting con-
tinuous and substantially constant forces on the
wedge elements (5 assure the proper functioning
of the wedge elements throughout the time that
the master bushing remains in the rotary table T.

When it is desired to remove the master bush-
ing from the table T it is preferable to remove
the section A before removing the section B. A
tool 26 is manipulated so that its fingers 25 en-
gage the lever parts 44 and the tool is then
raised to lift the section A from the rotary table
T. The upward force. exerted on the tool 26
causes upward pivoting of the lever arms 42 and
downward swinging of the lever fingers 40. This,
of course, results in downward shifting of the
wedge elements- 18 and retraction of the wedge
elements. Thus the wedge elements 15 are auto-
matically retracted when the section A is with-
drawn from the rotary table T.

In the form of the invention illustrated in

Fig. 8 the means 162 for holding the bushing.

sections tight in the opening 3 of the table T
are in the nature of simple cam means. The
section B of the structure shown in Fig. 8 may
he identical with the section B described above
and the section A’ may be similar to the section
A except that it is devoid of the recesses 28 and
the wedge faces 28. Openings 50 are provided
in the faces 202 of the section A’ to coramuni-
cate with the interior of the hollow section.

The means 162 include cam levers 362 pivot-
ally supported within the section A’. The levers
362 are supported on horizontal pins 37* and
have their rear arms 422 below the openings 272
in the top of the bushing section A’. The lever
arms. 422 have openings 432 to receive the fingers
25 of the tocl 26 and have parts 44s engageable
by the said fingers for the purpose of releasing
or retracting the means [62. Springs 45* sub-
stantially identical with the above described
springs 85 are connected with eyes 462 on the
ends of the lever arms 422 The springs 45
actuate or urge the lever arms 42e downwardly.
The forward or active arms 402 of the levers 36
are in the nature of cams having curved cam
faces Bl on their outer ends. The cam faces
51 are formed and shaped to cam or bear against
the surfaces 29 of the section B to urge the sec-
tions A’ and B apart and thus maintain the sec-
tions tight in the table opening 13.

The form of the invention illustrated in Fig.
8 operates in substantially the same manner as
the previously described form of the invention.
‘When the bushing is seated in the opening (3 of
the table T the springs 452 acting on the levers
362 maintain the cam faces 51 in camming or
pressure engagement with the faces 20 of the
section B. This engagement in turn maintains
the sections A’ and B tight in the table opening
13 and resists or prevents slap and movement of
the bushing in the table opening. The cam
levers 362 are adapted to be retracted by the
tool 26 in the same manner as the levers 36.
The structure illustrated in Fig. 8 is character-
ized by its simplicity.
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Having described only typical preferred forms
and applications of my invention, I do not wish
to e limited or restricted to the specific details
herein set forth, but wish to reserve to myself
any variations or modifications that may appear
to those skilled in the art or fall within the scope
of the following claims.

Having described my invention, I claim:

1. A bushing for arrangement in the opening
of a rotary table comprising bushing sections to
be inserted in the opening, and a spring urged
element engaging between the sections to urge
the sections apart and hold them against the
walls of said opening.

2. A bushing for arrangement in the opening
of a rotary table comprising bushing sections to
be inserted in the opening, a cam on one section
engaging the other section to prevent movement
of the bushing sections in the opening, and spring
means urging the cam against said other section.

3. A bushing for arrangement in the opening
of a rotary table comprising bushing sections
to be inserted in the opening, and means for pre-
venting vibration of the bushing sections in the
opening, said means including a vertically shift-
able wedge element carried by one section and
engaging the other section, and means for actu-
ating the wedge element.

4. A bushing for arrangement in the opening
of a rotary table comprising bushing sections
to be inserted in the opening, and means for pre-
venting movement of the bushing sections in the
opcning, said means including an element shift-
ably carried by one section to cooperate with an-
other section, and spring means actuating the
said element.

5. A bushing for use in the opening of a rotary
table comprising at least two bushing sections
for arrangement in said opening, and means for
preventing play of the sections in the opening
comprising a wedge face on one section, a wedge
element shiftable on said face and adapted to
bear against the other section, and spring means
acting on the wedge element to urge it along
said face.

6. A bushing for use in the opening of a rotary
table comprising at least two bushing sections
for arrangement in said opening, and means for
preventing play of the sections in the opening
comprising a wedge face on onc section, a wedge
element shiftable on said face and adapted to
bear against the other section, a pivoted lever on
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the first mentioned section operatively connected
with the wedge element, and a spring acting on
the lever to move the wedge element along said
face.

7. A bushing for use in the opening of a rotary
table comprising at least two bushing sections
for arrangement in said opening, and means for
preventing play of the sections in the opening
comprising a wedge face on one section, a wedge
element shiftable on said face and adapted to
bear against the other section, a pivoted lever
on the first mentioned section for operating the
wedge element, and a spring normally acting
on the lever to cause the wedge element to wedge
against said other section, said first mentioned
section having an opening rendering the lever
accessible for the purpose of retracting the wedge
element.

8. A bushing for the opening of a rotary table
comprising two bushing sections arranged in the
opening, there being a vertical opening through
the sections, inclined faces on one section at
opposite sides of the last named opening, wedge
elements shiftable on said faces to he forced
against the other section to hold the sections
tight in the first mentioned opening, and means
on the first named section for actuating the
wedge elements.

9. A bushing for the opening of a rotary table
comprising two bushing sections arranged in the
opening, there being a vertical opening through
the sections, inclined faces on one section at
opposite sides of the last named opening, wedge
elements shiftable on said faces to be forced
against the other section to hold the sections
tight in the first mentioned opening, means for
actuating the wedge elements, and means for
simultaneously retracting the elements.

10. A bushing for the opening of a rotary table
comprising two bushing sections arranged in the
opening, there being a vertical opening through
the sections, inclined faces on one section at op-
posite sides of the last named opening, wedge
elements shiftable on said faces to be forced
against the other section to hold the sections
tight in the first mentioned opening, levers piv-
oted on the first named section for shifting the
wedge elements, springs acting on the levers to
urge the wedge elements against said other sec-
tion, and means for simultaneously retracting
the wedge elements.

LAWRENCE F. BAASH.
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