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Glenn 

readily serviced drive bushing of the roller type. 

, movably arranged in the body and rollers on the 
transmit rotation thereto. 
ers it has been the usual practice to fix the rollers, 

cages having new pins and rollers 

which the cages receive little or no wear and therefore do not require replacement. . . . . . 
Another object of this invention is to provide a 

drive bushing of the roller type in which the 
pins are held against axial movement. 
tion so they do not wear the cages. . . 

drive bushing of the character referred to em 

vention will be fully understood from the fol lowing detailed description of a typical preferred 
form and application of my invention, through 
accompanying drawing, in which: 

Fig. 1 is a side e - - - - - 
, ing provided by his invention showing it in en 

rotary table being shown invertical 

detailed sectional view taken substantially as in 
dicated by line 4-4 on Fig. 3 illustrating the 

as pins. 

2,144,156 
RoTARY TABLE BUSHING 

n D. Johnson, compton, Calif., assignor 
Baash Ross Tool Company, Los Angeles, Calif., 
a corporation of California 

Application December 10, 1937, serial N 
11 Claims. (CL 255-23) 

This invention relates to well drilling equip 
a ment and relates more particularly to a Kelly. 
bushing or drive bushing for the rotary table of a 
well drilling rig. A general object of this inven- . . . . . . . . . " 
tion is to provide an improved, simplified and In the drawing I have illustrated a typical pre 

... ferred form of the invention and in Fig. 1 I have 
... A type of drive bushing now in, extensive use shown includes a shell, or body, a plurality of cages re- to cooperate with a tubular externally polygonal 

: drill stem S. The portion of the typical rotary . 
locages for contacting the polygonal drill stem to table illustrated in Fig.1 is provided with a cen- 10 

In mounting the roll-... 
on pins and rotatably support the pins in open-vertical opening 12. The upper portion 2 of the 
ings in the cages. After a period of use the pins, 
wear the openings out of round and in order to: 
recondition the bushing for further use it is neces 
rollers and pins and install new, or replacement. . . . . . . . . shaving new pins and rolle . . . . the drilling, tools are adapted to be passed 
Another object of this invention is to provide through the opening 2 in the master bushing fl. 

The Kelly or drill stems shown in the drawing 
is of conventional or typical construction and is 

... an elongate member of substantially square hori 
a drive bushing of the character mentioned in 

zontal cross section. 

rollers are rotatable on supporting pins and the 
drota-, 

. . . . . . . . . . . . . . . .ing it, a plurality of cages. 5 in th 
Another object of this invention is to provide a pluralities of rollers 16 and means 7 for rotatably. 

bodying simple, effective and inexpensive means . The bushing body 4 is provided to carry or 
bricating the rollers and their supporting 

he various objects and features of this in-rotate with the rotary tablet, rhebody is 
tubular structure or member having a central 35 
the body, 14 is round in horizontal cross section ... 

out which description reference is made to the and ' ' ... . . . . . . . . . .''' - - - . . . . . . . portion of the master bushing opening f2. The 
levation of the improved bush 

nt with a drill stem and seated in a rotary, 
e, the rotary table being shown in vertical opening 

Fig. 2 is an enlarged vertical de 
all view of the bushing removed from 

table. Fig. 3 is an enlarged horizontal de 
tailed sectional view taken as indicated by line. 3-3 on Fig. 2. Fig. 4 is a fragmentary vertical wall of the opening 18 adjacent the lower-end of 

... . . . ; L - the the cages. 5 in the body f4 as will be subsequent 
lubricating means for a series of rollers. Fig. 5; ly described... The 
is an enlarged top or plan view of one of the of the body 4 pref 
cages and its rollers, and Fig. 6 is an enlarged. 
perspective, view of one of the roller supporting "...'...' ... ." ...' ..., , , , , , , . . . . . body (4 to carry the rollers 6. Where the bush 

The bushing of the present invention is in 
tended for use on the rotary table of a rotary 
well drilling. rig to transmit rotation, to the 
polygonal Kelly or drill stem of the drilling string. . 

shown the bushing arranged in a rotary table T. 

tral vertical opening 0. A masterbushing it is ar 
ranged in the table opening 0 and has a central, 
opening 2 is polygonal while the majorportion . . . . 
of the opening 2 is round in cross section and 15 
tapered. It is to be understood that the rotary 
table T is adapted to be driven or rotated in the 
usual manner. and that the drilling string and 

20 

The drive bushing provided by the present in-, 25. 
vention includes, generally, a body 4 adapted to 
be seated in the opening 2 of the master bush. 

in the body f4, 

supporting the rollers 6 on the cages. S. so 
contain the cages 5 and is intended to bear 
ranged in the opening 2 of the bushing if to 

longitudinal opening 8. The lower portion of 
and is tapered to fit or seat in the tapered major. 
main or upper portion of the body 4 is substan- ; 
tially square in horizontal cross section to fit 
the upper portion 2 of the opening 12. The 
pening 8 in the body 4 passes, or receives the 

drill stem S with substantial clearance and is preferably substantially square in horizontal as 
cross section to receive the cages 5. A trans 
verse or horizontal flange 9, projects from the 
the opening. The flange 9 serves to support 

,, . . ." ., m . - - so 

ly described... The extreme upper end portion 4a. 
rably has a cylindrical ex 

ternal surface. . . . . . . . . . . . . . . The cages fs are removably arranged in the 
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ls 

ing is provided to cooperate with a square drill 
stem 8 there are four similar or like cages 5 ar 
ranged in the body 4. The cages 5 are rectangul 
lar frame-like structures each including spaced 
vertical sides 20 and horizontal upper and lower 
ends 2 extending between and connecting the 
sides 2, The lower ends 2 of the cages 5 rest 
on the flange 9 to Support the cages in the body 
f4 and the outer surfaces of the cages are adapted 
to bear outwardly against the vertical walls of 
the square body opening 8. The opposing in 
ner surfaces 22 of the sides 20 are preferably flat 
and vertical. The opening, f of the body 4 is 
provided with diagonal corner walls 23 cooperat 
ting with the outer corners of the cages f to 
assist in retaining the cages in proper position 

40 

5 

in the body. The inner corner portions of the 
cages Scooperate or mesh to assist in holding 
the cages in proper position as will be more fully 
described. The cages 5 arranged against the 
four side walls of the opening 8 define a vertical 
opening of square horizontal cross section adapted 
to pass the drill stem S with clearance. 
Means is provided on the body 4 to removably 

retain or hold the cages is against vertical move 
ment or displacement. This means includes a 
retaining ring 24 threaded on the cylindrical 
upper portion f4 of the body 14. The ring 24 
is provided with an annular inwardly projecting 
flange 25 that partially overhangs the upper end 
of the body opening 8. The flange 25 is adapted 
to cooperate with the upper surfaces of the cages 
S to hold the cages down against the flange 9. 
The retaining ring 24 is preferably locked in a 
position where it holds the cages against vertical 
movement. Ears 26 project from the exterior 
of the body 4 and similar ears 27 are 
provided on the ring 24. Bolts 28 are arranged 
through openings in the ears 26 and 27 to def 
nitely 
24. ... 
The rollers f are rotatably mounted on the 

cases by the means T and are provided to 
cooperate with the drill stem S to transmit turn 
ing forces thereto and to permit vertical shifting 

... or feeding of the drill stem. There is preferably 

i engaging rollers - are tubular, being provided 

70 

a plurality of rollers f for each cage f S and the 
several rollers is are preferably identical. 
rollers f are cylindrical members and are pref 
erably hardened to be long wearing. The stem 

with central longitudinal openings 29. The op 
posite ends of the rollers fB are preferably flat 
and normal to the longitudinal axes of the rollers. 
The means serve to rotatably support the 

rollers in the cages f for rotation about sub 
stantially horizontal axes. The means ft are 
important features of the invention as they serve 
to support the rollers to in such a manner that 
they do not wear the cages 5. The means f 7 
includes or provides vertically spaced pairs of 
aligned horizontal openings 30 in the sides 20 
of the cages S. The openings 30 preferably pass 
completely through the sides 2D of the cages and 
are of equal diameter. The means IT further 
include pins 8 seated or arranged in the openings 
80 and passing through the openings 20 in the 
rollers to rotatably support the rollers. The 
rollers are positioned between the spaced sides 

of the cages. S and the pins 30 are arranged 
: to have their opposite end portions supported in 
the openings 30 and to extend through the open 
ings 29 of the rollers to support the rollers for 
rotation about substantially horizontal axes. The 
pairs of aligned pin carrying openings 3 of the 

prevent rotation and loosening of the ring 

The 

2,144,156 
several cages may be in the same horizontal planes 
so that the rollers s are in corresponding posi 
tions on the cages. The parts are related and 
proportioned so that the rollers f6 rotatably sup 
ported on the pins 3 as just described, project 
inwardly beyond the inner surfaces of the cages 
5 to contact the flat side surfaces of the polygonal 

drill stem. S. The pins 3 are preferably solid 
members of uniform diameter. 
The means f further includes a novel and 

very effective arrangement of parts for holding 
the pins 3 against rotation and axial movement 
so that the pins do not wear the openings 30 in 
the cages. 5. One end 32 of each pin 3 is flat 
and flush with the other side surface of one side 
20 of its respective cage 5. The said flat ends 
32 of the pins 30 are flush with corresponding 
outer side faces of the cage sides 20. One side 20 
of each cage 5 has a vertically extending recess 
or notch 33 in its inner corner portions. The 
notches 33 have flat vertical walls and are shaped 
and proportioned to receive the inner corner por 
tions of adjacent cages 5. The notches 33 par 
tially intersect or join the pin receiving openings 
30. Each pin 3 f is provided with a flat walled 
notch 4 in the end portion opposite to the plain 
flat end 2.. The walls of the notches 34 are 
adapted to lie flush with the walls of the notches 
3 in the cage sides 20." The parts are related and 
proportioned so that the plain ends 32 of the pins 
3 are flush with the adjacent outer side sur 
faces of the sides 20 when the walls of the notches 
34 are flush with the walls of the notches 33 in 
the opposite cage sides 20. The plain or un 
notched inner corner portions of the cages 5 
cooperate with the notches 33 of adjacent cages 
5 to interlock the cages in the proper positions 

and cooperate with the notches 34 in the pins 
in said adjacent cages 5 to positively prevent 

rotation of the pins and endwise movement of the 
pins in one direction. The plain ends 32 of the, 
pins 3 cooperate with or engage the axial walls 
of the notches 34 in the pins 3 carried by adja 
cent cages 5 to asist in preventing rotation of 
the last named pins and to prevent axial move 
ment of the first named pins in the other direc 
tion. Thus it will be seen that the transverse 
walls of the notches 34 cooperate with the inner 
surfaces of the sides 20 of the adjacent cages 
f5 to prevent axial movement of the pins 3 in 
one direction while the plain ends 32 of the pins 
Cooperate with the axial walls of the notches 34 
in the pins carried by adjacent cages 5 to pre 
vent axial movement of the pins in the other 
direction and the inner corner portions of adja 
cent cages 5 have side surfaces cooperating with 
the axial walls of the notches 34 in the pins to 
positively prevent rotation of the pins. The mesh 
ing parts of the cages 5 and the pins 3 serve 
to positively hold the pins against movement so 
that they canot wear the openings 30. 

Means are provided to lubricate the pins 3 
and the rollers 16. Each pin 3 is provided with 
an axial lubricant duct 35 and lateral ducts 36 
communicate with the duct 35 and discharge into 
a roller opening 29. The longitudinal ducts 35 
may extend inwardly from the plain ends 32 of 
the pins and their outer parts may be closed 
by plugs T. Vertical or transverse ports 38 
are provided in the pins 3 to communicate with 
the axial ducts 35. A substantially vertical lu 
bricant port 9 extends downwardly through one 
side 20 of each cage 5 to register with the 
ports 38 in the several pins 3 f carried by the 
cage. 

5 

10 

25 

30 

35 

40 

(0 

Grease gun fittings 40 are provided in as 
  



40 may be contained in socke 
5 

The rollers 16 are supported for free rotation on 
their pins 3 ? so that the drill stem S may be fed 
downwardly or moved longitudinally with a mini 

imum of friction while being rotated. The rollers 
if 6 supported on the pins 3 as described above 
rotate about horizontal axes and are of suff 

?cient length to have extensive engagement with 

such cooperation. Accordingly, rotation of the 
rollers. f6, through their engagement with the 
drill stem S cannot produce movement of the 

stem S and as the pins 3 do not wear the 

to little or no wear and last indefinitely. 
0 . When the rollers 6 or the pins 3 or both 

become worn the ring 24 may be removed from 
the body f4 and the cages 5 may be removed 
from the body for the purpose of replacing the 
pins and rollers. When the cages 5 are removed 

45 from the body 4 the worn pins 3 may be readily 
I driven or slid from their openings, 29 and 30. 
The new or replacement pins 3 and rollers 6 
may be easily and quickly mounted in the cages 

lif S and the cages provided with the replacement 
to parts may be re-inserted in the body 4 for 

further use. The bushing of the present inven 
tion is such that it may be fully reconditioned 
for use by merely replacing the simple inexpensive 
rollers f6 and pins 3 f. 

5. Having described only a typical preferred form 
... and application of my invention, I do not wish 

to be 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 drive bushing of the character described 

including a body, cages in the body having open 
c5 ings, pins carried in the openings, rollers rotatable 

on the pins, and surfaces on one cage holding the 
pins of another cage against rotation. 

2. A drive bushing of the character described 
including a body, cages in the body having open 
ings, pins carried in the openings, rollers rotata 
ble on the pins, and cooperating surfaces on the 
pins of a given cage and on the adjacent cages 
preventing rotation of the pins. 

3. A bushing for driving a drill stem of a drill 
ing string comprising a body, cages in the body 5 

a cage part cooperating with said face of a pins 

ing string comprising a body, cages in the body 
having openings, each cage having a notch in 

ble on the pins. 
25 the flat sides of the polygonal stem S. The sur 

... faces 22 are engageable by the rollers f6 to pre 
vent endwise movement of the rollers. The pins 
3 are positively held against turning, by the end, 
portions of the adjacent cages 5 and the pins 3: 

30, 3 cooperating with the notches 34, and the pins. 
... are definitely held against endwise movement by 

pins 3 and the pins do not wear in the openings 
30. As the cages 5 are not engaged by the drill. 

openings 30 in the cages, the cages are subjected 

ity of supporting, members arranged in the open 

stem, each member having a vertical notch in 

the upper ends of the ports 39 to facilitate the 
delivery of lubricant to the ports. The fittings 

having openings, pins in the openings having flat 
axially extending faces, rollers rotatable on the 
pins for engaging with the drill stem, and means for holding the pins against rotation including , 
on another cage. 

4. 3: ... : :''...' 

5. A bushing for drivi ng a drill stem of a drill- is 
corner joining its opening, the cages being as 
sembled with a corner portion of one cage fitting 
the said notch in an adjacent cage, pins ar- 20 
ranged in said openings having notches register 
ing with the first named notches to cooperate 
with the said corner portions, and rollers rotata 

6. A bushing for driving a drill stem of a drill- 25 
ing string comprising a body, cages in the body. 
having openings, each cage having a notch in 
one corner, the cages being assembled about the 
drill stem with a corner. portion of one cage re 
ceived in the notch of an adjacent cage, a pin 30 
arranged in each opening and having a notch, 
engaged by a said corner portion of a cage to be 
held against rotation thereby, and rollers rotata 
ble on the pin to cooperate with the drill stem 

7. A bushing for driving a drill stem of a drill 
ing string comprising a body, cages in the body. 
having openings, each cage having a notch in one. 
corner, the cages being assembled about the drill 
stem with a corner portion of one cage received 
in the notch of an adjacent cage, a pin arranged 
in each opening and having one endengaged by 40 
a said corner portion of a cage to be held against 
rotation and axial movement in one direction 
and having its other end engaged by a pin on . . 
another cage to be held against axial movement 
in the other direction, and rollers rotatable on 
E. pins and adapted to cooperate with the drill 
Ste. - . . . . . . . . . 

8. A drive bushing for rotating a drill stem 
comprising, a body having an opening, a plural 

ing to define a polygonal opening for receiving the 
stem, each member having a vertical notch in one 
corner receiving the corner portion of an adjac 
ent member, the members having spaced openings 
joining said notches, pins arranged in the open 
ings and having notches registering with the first 
mentioned notches to be held against rotation by 
the corner portions of the members received 
therein, and rollers rotatable on the pins to co 
Operate with the stem. . . . . . . . . . . 

9. A drive bushing for rotating a drill stem 
comprising, a body having an opening, a plurality 
of supporting members arranged in the opening, 
to define a polygonal opening for receiving the (5 

5 s 

60 

one corner receiving the corner portion of an 
adjacent member, the members having spaced 
openings joining said notches, pins arranged in 
the openings and having notches registering with 70 
the first mentioned notches to be held against 
rotation and axial movement in one direction by 
the corner, portions of the members received 
therein, the pins of adjacent members cooperat 
ing to prevent axial movement of the pins in the is 
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other direction, and rollers rotatable on the pins. 
10. A bushing for driving a drill stem of a drill 

ing string comprising a body, cages in the body 
having openings, each cage having a notch in a 
corner joining its opening, the cases being as 
senbled with a corner portion of one cage fitting 
the said notch in an adjacent cage, pins arranged. 
in said openings having notches registering with 
the first named notches to cooperate with the said 
corner portions, and rolers rotatable on the pins, 
the cases having lubricant passages, and the pins 
having lubricant ducts registering with the cages. 

11. A drive bushing for rotating a drill stem contactivisitorientity 
s of supporting members arranged in the opening 

to deane a polygonal opening for receiving the 

1,14,158 
stern, each member having a vertical notch ?m. 
one corner receiving the corner portion of an 
adjacent member the members having spaced 
openings joining said notches, pins arranged in 
the openings and having notches registering with 
the first mentioned notches to be held against 
rotation and axial movement in one direction by 
the corner portions of the members received 
therein, the pins of adjacent members cooperat 
ing to prevent axial movement of the pins in 
the other direction, and rollers rotatable on the 
pins, the members having lubricant passages in 
tersecting said openings, and the pins having 
lubricant ducts registering with the said passages. 

GLENN D. JOHNSON. 
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