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23 Claimis. 

This invention relates to a rotary machine aS 
used in a rotary drilling rig for drilling oil or 
other wells, and is more particularly related to a 
rotary machine of fully enclosed type so con 
structed as to meet the demands of the present 
deep drilling operations. 
This invention is directed particularly to an 

improvement over the enclosed type of rotary ma 
chine as illustrated in the co-pending applical 
tion of David S. Faulkner, Allen Erwin Rice and 
Lewis E. Zerbe, Serial No. 504,758, filed December 
26, 1930. 
An object of this invention is to provide a rotary 

machine having a unitary enclosed pinion shaft 
assembly including an improved form of pinion 
shaft lock fully enclosed within a housing and 
including a pair of locking pawls pivotally 
mounted upon a common axis and operable from 
without the housing by independent levers con 
nected with the separate pawls of the pinion shaft 
lock. 
Another object of this invention is to provide 

a rotary machine of fully enclosed type having 
a unitary pinion shaft assembly including a 
pinion shaft bearing mounting of the axially ad 
justable type in which the applied end-thrust 
transmitted to the pinion shaft does not react 
against the end of the housing which contains 
the adjusting means for the bearing mounting. 
Another object of this invention is to provide 

a rotary machine of fully enclosed type including 
the unitary pinion shaft assembly in which the 
bearing means provided is of the axially adjust 
able type in which the adjusting means is posi 
tioned within the housing for the unitary pinion 
shaft so as to be non-accessible while the rotary 
machine is in Operation. 
Another object of this invention is to provide a 

rotary machine with an improved upthrust 
bearing adjusting ring on the rotary table which 
is rigidly clamped to the table to prevent any wear 
between the engaging threads and at the same 
time maintain a seal to retain the lubricant in 
the upthrust bearing positioned between the base 
and the rotary table. 
Other objects and advantages of this invention 

it is believed will be apparent from the following 
detailed description of a preferred embodiment 
thereof as illustrated in the accompanying draw 
ingS. 

In the drawings: 
Figure 1 is a side elevation principally in ver 

tical midsection of the rotary machine embody 
ing my invention. 

Figure 2 is an enlarged sectional elevation 
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showing the pinion shaft assembly mounted in 
the base of the rotary machine embodying ny 
invention. 

Figure 3 is a fragmental elevation of the 
sprocket end of the rotary machine embodied in 
my invention. 
Figure 4 is an end elevation of the rotary ma 

chine embodying my invention taken from the 
pinion shaft end. 

Figure 5 is a fragmental end elevation partly 
in section illustrating the pinion shaft lock means 
embodied in my invention and illustrating One 
lock pawl in engagement with the locking ring to 
hold the pinion shaft from clockwise rotation. 

Figure 6 is a view similar to Figure 5 illustrating 
the other lock pawl in engagement with the lock 
ring to hold the pinion shaft from counter 
clockwise rotation. 

Figure 7 is a fragmental sectional view illus 
trating the mounting and positioning of the lock 
ing pawls embodied in my invention. 

Figure 8 is a fragmental sectional view show 
ing the locking pawl mounted partially in hori 
ZOntal Section. 

Figure 9 is a side elevation partly in vertical 
section showing the upthrust bearing adjusting 
ring embodied in my invention. 

Figure 10 is a bottom plan view of the upthrust 
bearing adjusting ring. 
In the preferred embodiment of my invention 

as illustrated in the accompanying drawings, 1 
indicates the base of a rotary machine which in 
cludes an annular upstanding wall 2 and out 
wardly extending pinion shaft Supporting portion 
3 which is preferably so formed as to provide an 
integral housing 4 for the unitary pinion shaft a S 
sembly 5. The upstanding wall 2 of the rotary 
machine is formed with an opening 6 which 
aligns with the chamber formed within the hous 
ing 4 and provides an opening through which the 
pinion 36 of the unitary pinion shaft assembly 5 
may be passed to mesh with the ring gear 8 of the 
rotary gear table 7. 
The rotary gear table 7 is rotatably mounted 

upon the base 1 on main bearings 9 mounted 
within the chamber formed by the upstanding 
wall 2 of the base 1. 
A groove 10 is formed within ring gear 8 which 

cooperates with the upper end of the annular 
wall 2 to form a complete enclosure for the gears 
and bearings within the rotary machine base i. 
An upthrust bearing 11 is mounted below the 
main bearing 9 to take the upthrust that may be 
applied to the rotary table 7. 
The main and upthrust bearings 9 and 11 
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cooperate to provide a radial bearing for the gear 
table and maintain its axial alignment with the 
opening 12 at the base 1. The stationary por 
tions of bearings 9 and 11 are mounted upon a 
removable bearing ring 13 positioned within the 
base 1 on a shoulder 14. The ring 13 is secured 
Within the body by means of a plurality of bolts 
15, only one of which is illustrated. The bolts 
are positioned radially around the structure of 
the base of the rotary machine. The ring 13 is 
held in erect position and prevented from rotation 
by means of a dowel 16 by which it is aligned in 
position. So that the bolts 15 may be positioned to 
secure the ring 13. 
An upthrust bearing ring 17 is threadedly Se 

cured to the lower portion of the table skirt at 
18 and is adjusted to maintain the desired bear 
ing clearance between the bearings 9 and 11. By 
this construction as thus set forth, the entire 
bearing assembly consisting of the table 7, bear 
ings 9 and 11, and rings 13 and 17, are removable 
as a unit from the rotary machine when the 
bolts 15 are removed. 
In order to prevent wear between the engaging 

threads of the adjusting ring 17 and the table 
7, I split the ring 17 from a portion of its thread 
length as indicated at 19 (Figure 10). In order 
to provide the necessary flexibility to obtain the 
necessary clamping action, I provide circumfer 
ential slots 20 which extend laterally to each side 
of the slots 19. Lugs 21 are provided on each 
side of the slots 19 through which bolts 22 are 
passed for clamping the lugs and consequently 
clamping the lower portion of the threaded ring 
17 in tight engagement with the lower comple 
mentary threaded section on the rotary table 7. 
The threaded portion of the ring 17 above the 
Slotted portion provides a complete annular seal 
between the ring 17 and the table 7 which pre 
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vents any loSS of lubricant contained in the res 
ervoir formed between the ring and table. 
A dowel 23 fits within a hole 24 in the ring 17 

and table 7 to provide an additional means to 
prevent any relative rotation between the table 
7 and the ring 17. A threaded plug 25 is thread 
ed in the hole 24 to prevent dislodgment of the 
dowell 23. 
While in the drawings I have illustrated the 

rotary machine as of the make-and-break type 
constructed Substantially in accordance with Let 
ters Patent Nos. 1,596,569 and 1,782,769, it is to be 
understood that my invention is not in any way 
limited to this particular type or construction of 
rotary machine, but may be applied with equal 
advantage to all of the well known types of ro 
tary well drilling machines. 
The pinion shaft assembly embodied in my in 

Vention is preferably of the following construc 
tion and includes a bearing sleeve housing 26 
fitted within the housing 4 and having an in 
tegrally formed flange 27 at its outer end by 
means of which the bearing housing 26 is secured 
to the end of the housing 4 by means of stud 
bolts 28. Shins 29 are positioned between the 
flange 27 and the end of the housing 4 to adjust 
the axial position of the pinion shaft assembly 
With respect to the base, and hence to adjust 
the position of the pinion 36 with respect to the 
gear ring 8. 
A bearing sleeve housing cap 30 is secured to 

the inner end of the bearing sleeve housing 26 
With studs 31. Shins 32 are interposed between 
the cap 30 and the inner end of the bearing sleeve 
housing 26 to provide for adjustment of the cap 
30 With relation to the sleeve housing 26, 
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The pinion shaft, 33 of the pinion shaft assen 
bly 5 is rotatably supported within the cap 30 
and within the bearing sleeve housing 26 on bear 
ings 34 and 35, which bearings are of the axially 
adjustable type. A pinion 36 is keyed to the 
inner end of the pinion shaft 33 and a driving 
Sprocket 37 is keyed to the outer projecting end 
of the pinion shaft 33 beyond the flange 27 of 
the sleeve housing 26. A protector 38 is secured 
on the end of the shaft to protect the operator 
from the rotating key 39a provided for releas 
ably securing the sprocket 37 to the shaft 33. 
Sprocket 37 is axially adjustable on the pinion 
shaft in order to be aligned correctly with the 
driving sprocket of a rotary draw works. In or 
der to conceal the head of the Sprocket key, the 
protector 38 is formed with a sleeve 388 which 
projects over the hub of the Sprocket 37 to con 
ceal the key 39 and also prevent ropes or cables 
or other matter from becoming caught between 
the sprocket hlub and the key protector. 
Mounted on the pinion shaft 33 within the 

bearing sleeve 26 and between the bearings 34 
and 35 is a lock ring 39 having radially projecting 
lock lugs 40. To locate the bearings 34 and 35 
With respect to the shaft 33, the bearing assembly 
5 includes a collar 41 which is threaded on the 
pinion shaft 33 and locked against rotation by 
means of a lock washer 42. The lock Washer 42 
is located between the end of the threaded collar 
41 and the end of the lock ring 40. 
The bearing sleeve cap 30 is preferably provided 

with an inwardly projecting fange 43 which seals 
against the pinion shaft 33 and the bearing sleeve 
26 is formed so that the fiange 27 projects in 
wardly to the shaft 33 and is packed by means 
of packing 44 to the pinion shaft 33. By means 
of the structure thus described, the bearings 34 
and 35 are completely housed within the bearing 
sleeve housing 26 against the entrance of foreign 
matter into the bearings from either the Sprocket 
or pinion ends of the pinion shaft assembly. The 
inner flange 43 prevents gear oil from the pinion 
lubricant reservoir 45 mixing with the bearing oil 
within the bearing sleeve housing 26 and vice 
versa. This is a very desirable feature when dif 
ferent grades of lubricants are used for the bear 
ings and gears. 
The axial end thrust applied to the shaft 33 

from the bevel pinion 36 is transmitted from the 
shaft 33 to the collar 41 and thence through the 
combined radial and thrust bearing 34 to the in 
wardly projecting portion of the end flange 27 
of the bearing sleeve housing 26, The adjust 
ment for the bearings 34 and 35 is provided at 
the inner end of the housing by means of the 
shims 32 positioned between the bearing sleeve 
housing cap 30 and the bearing sleeve housing 
26. 
When the rotary machine is assembled, the 

adjusting means are thus concealed within the 
rotary machine and can not be accidentally dis 
turbed in the event that the operator attempts to 
make minor adjustments on the rotary machine 
when in service. 

Bearings of the type shown in the drawings 
require a very high degree of precision in their 
adjustment and it has been observed in practice 
that the adjustment of bearings of this type is 
Sometimes attempted by unskilled operators when 
the adjusting means are exposed during opera 
tion of the rotary machine. 
In some districts it is the practice to stack the 

drill pipe on the derrick floor between the rotary 
machine and the draw works and it has been found 
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19,510 
very difficult to operate the locking pawl on that 
side of the conventional rotary machine. 
In order to make the locking pawls easily ac 

cessible, I provide both locking pawls on that 
side of the rotary opposite to the side on which the 
drill pipe is customarily stacked. In order to pro 
vide for this, I prefer to form the locking pawl 
structure preferably in the manner hereinafter Set 
forth. 
The locking pawl 45a for locking the pinion 

shaft 33 in a counter-clockwise position is keyed 
and pinned to the locking pawl shaft 46. The 
locking pawl shaft 46 is rotatably mounted in an 
enclosed chamber 47 formed in the outwardly 
extending housing 3 on the base 1. An opening 
48 through the housing 3 communicates the 
chamber 47 with the interior of the bearing hous 
ing sleeve 6. An operating lever 49 is secured to 
the locking pawl shaft 46 by any suitable or de 
sirable means such, for example, as welding the 
lever thereto. The locking pawl 45a is normally 
out of engagement with the lock ring 39 as illus 
trated in Figure 5. To lock the pinion shaft 
against rotation in a counter-clockwise direc 
tion, it is only necessary to throw the lever 49 
to the position shown in Figures 4 and 6, which 
operation brings the locking pawl 45 in engage 
ment with the advancing face of the radial lugs 
40. 
The center of mass of the pawl 45 and lever 

49 is so situated as to produce a clockwise turn 
ing movement about the shaft 46 and conse 
quently maintain the locking pawl 45 in engaged 
position. The center of mass is also so situated 
that when the locking pawl 45 is rotated to non 
engaged position, the tendency is to rotate in the 
counter-clockwise direction to maintain the lock 

The locking 
pawl 50 for locking the pinion shaft 33 against 
rotation in a clockwise direction is journaled upon 
shaft 46 and straddles the pawl 45 and is in the 
form of a hook type locking pawl which engages 
the retreating face of a radial lug 40 on the lock 
ring 39. The pawls 45 and 50 are assembled 
within the chamber 47 through the opening 48 
when the pinion shaft assembly 5 is removed from 
the housing 6. To rotate the pawl 50 from with 
out the rotary machine or from the outside of the 
housing 3, I provide a lever 51 which is journaled 
within the wall of the housing 3 and provides a 
bearing for one end of the shaft 46. The inner 
face of the sleeve portion 52 of the lever 51 has 
a clutch face 53 which engages a complementary 
clutch face formed on the adjacent hub of the 
pawl 50 for operating the pawl 50 by means of 
the lever 51. The pawl 50 is shown in normal 
disengaged position in Figures 6, 7 and 8, and is 
shown in engaged position in Figure 5. 
The center of mass in the pawl 50 and lever 

51 is so located as to hold the pawl in engage 
ment, with the locking ring 39 when rotated to 
locking position and to hoid the pawl 51 from en 
gagement with the locking ring 39 when rotated 
to non-locking position. 
The housing 3 formed at the outward portion 

of the base 1 of the rotary machine is formed 
on the side occupied by the locking pawls 45 and 
50 to provide a recess 55 in which the locking 
pawl levers 49 and 51 are located. This recess 
provides a readily accessible location for the lock 
pawl levers but further protects these levers 
against breakage and accidental actuation when 
the rotary machine is in use, 
In order to maintain lubricant within the hous 

ing 3, I prefer to form the sleeve portion 52 of 

3. 
the lever 51 to provide packing groove 56 within 
which any Suitable form of packing may be po 
sitioned to prevent leakage of lubricant from 
the housing 3 at this point. 
The rotary machine thus embodied in my in 

vention is illustrated as including the unitary type 
of assembly carried as a unit on the rotary table 7. 
This structure, however, forms no part of my in 
wention and is not therefore claimed by me but 
is the invention of another upon which a fur 
ther application is being filed. The invention 
which I have made in the rotary machine herein 
disclosed is limited to the features of the unitaly 
pinion shaft assembly 5 and its manner of con 
struction and mounting and to the manner of 
construction and mounting of the upthrust bear 
ing ring 17 and the particular form of pawl llock 
means illustrated as provided in connection with 
the unitary pinion shaft assembly. 
Having fully described my invention, it is to 

be understood that I do not wish to be linited 
to the details herein set forth, but my invention 
is of the full Scope of the appended claims, 

I cairn: 
1. In a rotary machine, the combination of a 

base, a rotary table having a gear ring rotat 
ably mounted on the base, a pinion Shaft housing 
formed integral with the base extending out 
wardly from the rotary table, a pinion shaft 
assembly mounted to extend outwardly of the 
base Within the housing, said pinion shaft assemi 
bly including a pinion shaft, a pinion secured 
thereto to engage the gear ring, a bearing sleeve 
housing enclosing the pinion shaft having closure 
flanges at its opposed ends to form a chamber 3, 
around the pinion shaft, bearings mounted with 
in the chamber adjacent said flanges for sup 
porting the pinion shaft, and a lock means for 
the pinion shaft mounted within the housing be 
tween the said bearings. 

2. In a rotary machine, the combination of a 
base, a rotary table having a gear ring rotatably 
mounted on the base, a pinion shaft housing 
formed integral with the base extending out 
Wardly, from the rotary table, a pinion shaft as 
Sembly mounted to extend outwardly of the base 
within the housing, said pinion shaft assembly 
including a pinion shaft, a pinion secured there 
to to engage the gear ring, a bearing sleeve hous 
ing enclosing the pinion shaft having closure : 
flanges at its opposed ends to form a chamber 
around the pinion shaft, and bearings mounted 
within the chamber adjacent said flanges for Sup 
porting the pinion shaft, means removably secur 
ing the outer of said fanges to the housing formed 
integral with the base, and a lock means for the 
pinion shaft mounted within the housing between 
the said bearings. 

3. In a rotary machine, the combination of a 
base, a rotary table having a gear ring rotat 
ably mounted on the base, a pinion shaft housing 
formed integral with the base extending outward 
ly from the rotary table, a pinion shaft assembly 
mounted to extend outwardly of the base within 
the housing, said pinion shaft assembly including 
a pinion shaft, a pinion Secured thereto to en 
gage the gear ring, a bearing sleeve housing en 
closing the pinion shaft having closure flanges at 
its opposed ends to form a chamber around the 
pinion shaft, bearings mounted within the chan 
ber adjacent said flanges for supporting the pin 
ion shaft, and means within the bearing sleeve 
housing for adjusting the bearings axially of the 
pinion shaft. 

4. In a rotary machine, the combination of a 
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4. 
base, a rotary table having a gear ring rotatably 
mounted on the base, a pinion shaft housing 
formed integral with the base extending out 
wardly from the table, a pinion shaft assembly 
mounted to extend outwardly of the table within 
the housing, said pinion shaft assembly includ 
ing a pinion shaft, a pinion Secured thereto to 
engage the gear ring, a sleeve having a closure 
flange at its outer end and a sleeve cap at its 
inner end forming a chamber around the pinion 
shaft, said sleeve being adapted to fit within 
the housing formed integrally with the base, 
bearings mounted within the chamber thus 
formed within the bearing sleeve housing, and 
means for removably securing the flange of the 
bearing sleeve housing to the rotary base hous 
ing so that on removal of the latter said means 
the pinion shaft assembly may be removed from 
the rotary machine axially of the rotary table and 
as a unit, and a lock means for the pinion shaft 
mounted within the housing between the said 
bearings. 

5. In a rotary machine, the combination of 
a base having a vertically extending opening 
therein, and having an OutWardly extending pin 
ion shaft supporting portion, a rotary table rotat 
ably mounted in said opening, a pinion shaft 
bearing sleeve housing supported by the pinion 
shaft supporting portion of the base, a pinion 
shaft rotatably supported within the housing, 
drive means carried by the shaft and adapted to 
drive the rotary table, a lock ring non-rotatably 
mounted on the shaft within the housing, a lock 
pawl shaft mounted on the base, a lock paw 
Secured to said shaft, a second lock pawl rotatably 
mounted on Said shaft, one of said locking pawls 
adapted to engage the lock ring to hold the pinion 
shaft from rotation in one direction, and the other 
of said locking pawls being adapted to hold the 
pinion shaft from rotation in the other direction, 
and means to selectively operate said paws into 
and out of engagement with said lock ring. 

6. In a rotary machine, the combination of a 
base having a vertically extending opening there 
in, and having an Outwardly extending pinion 
Shaft Supporting portion, a rotary table rotatably 
mounted in said opening, a pinion shaft assembly 
including a pinion shaft, drive means carried by 
the Shaft and adapted to drive the rotary table, 
a bearing sleeve housing, means to support said 
housing On the pinion shaft supporting portion 
of the base, means at the opposed ends of the 
hearing sleeve housing to form an enclosed cham 
ber around the shaft, bearings mounted at the 
opposed ends of said chamber, locking means 
mounted within the chamber, and means adapted 
to extend from the exterior of the bearing sleeve 
into Said chamber to engage the locking means to 
hold the pinion shaft from rotation in either di 
l'ection. 

7. In a rotary machine, the combination of 
a base having a Vertically extending opening 
therein, and having an outwardly extending pin 
ion shaft Supporting portion, a rotary table ro 
tatably mounted in Said opening, a pinion shaft 
assembly including a pinion shaft, means to rotat 
ably support said shaft from the pinion shaft 
supporting portion of the base, drive means car 
ried by the shaft and adapted to drive the rotary 
table, lock means non-rotatably mounted on Said 
shaft, two locking pawls positioned to one side 
of the pinion shaft, means to rotatably support 
said lock pawis on a common axis, one of Said 
lock pawls adapted to engage the lock means to 
hold the pinion shaft from rotation in one direc 

19,510 
tion, and the other of said lock pawis being adapt 
ed to hold the pinion shaft from rotation in the 
other direction, and means to selectively operate 
Said pawls into and out of engagement with said 
lock means. 

8. In a rotary machine, the combination of a 
base having a vertically extending opening there 
in, and having an outwardly extending pinion 
shaft supporting portion, a rotary table rotatably 
mounted in the opening in said base, a pinion 
shaft assembly including a pinion shaft, means 
to rotatably support said shaft on the pinion 
shaft supporting portion of the base, drive means 
carried by the pinion shaft to drive the rotary 
table, lock means non-rotatably mounted on the 
pinion shaft, a lock pawl shaft positioned parallel 
to Said pinion shaft, means to support the lock 
pawl shaft, a lock pawl mounted on the lock pawl 
shaft, a hook lock pawl rotatably mounted on 
the lock pawl-shaft and straddling the first men 
tioned pawl, one of said locking pawls being 
adapted to engage the lock means to hold the pin 
ion shaft from rotation in one direction, and the 
other of said locking pawls being adapted to en 
gage the lock means to hold the pinion shaft from 
rotation in the other direction, and means to se 
lectively operate said pawls into and out of en 
gagement With said lock means. 

9. In a rotary machine, the combination of a 
base having a vertically extending opening there 
in, and having an outwardly extending pinion 
shaft supporting portion forming a housing, a 
rotary table rotatably mounted in said opening 
in the base, a pinion shaft assembly mounted 
Within the housing of the base including a pinion 
shaft assembly rotatably supported by spaced 
bearings within said housing, means carried by 
the pinion shaft to drive the rotary table, lock 
means non-rotatably mounted on said shaft 
Within the housing, two pinion shaft lock pawls 
mounted on a common axis within said housing 
to One side of said pinion shaft and adapted to 
be selectively engaged in said lock means. 

10. In a rotary machine, the combination of 
a base having a vertically extending opening 
therein, and having an outwardly extending pin 
ion shaft supporting portion forming a pinion 
shaft assembly housing, a rotary table rotatably 
mounted in Said opening, a pinion shaft assembly 
mounted within the housing including a pinion 
shaft, Spaced bearings within the housing for ro 
tatably supporting the pinion shaft, means car 
ried by the pinion shaft to drive the rotary table, 
a lock ring non-rotatably mounted on the pinion 
Shaft within the housing, selective locking means 
Within the housing to engage the lock ring and 
prevent rotation of the pinion shaft in either 
direction, Said selective locking means including 
a plurality of locking members mounted on a 
Connor axis, and means extending through the 
housing for selectively operating the selective 
locking means from the exterior of said housing. 

11. In a rotary machine, the combination of a 
base having a vertically extending opening there 
in, and having an outwardly extending pinion 
shaft Supporting portion forming a pinion shaft 
housing, a rotary table rotatably mounted in the 
Opening in Said base, a pinion shaft rotatably 
supported by spaced bearings within Said hous 
ings and adapted to drive the rotary table, a lock 
ring non-rotatably mounted on the shaft within 
the housing, selective locking means Within the 
housing to engage the lock ring and prevent ro 
tation of the pinion shaft in either direction, Said 
selective locking means being mounted. On a Com 
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mon axis, and means extending through the 
housing for the selective and independent opera 
tion of the selective locking means from the ex 
terior of the housing. 

12. In a rotary machine, the combination of a 
base having a vertically extending opening there 
in, and having an outwardly extending pinion 
shaft supporting portion forming a pinion shaft 
housing, a rotary table rotatably mounted in the 
opening in the base, a pinion shaft rotatably Sup 
ported by spaced bearings within said housing 
and adapted to drive said rotary table, a lock 
ring non-rotatably mounted on said shaft within 
the housing, selective lock means within the hous 
ing to engage the lock ring and hold the pinion 
shaft from rotation in either direction, said 
means being mounted on a common axis, means 
extending through the housing for selectively op 
erating the locking means from the exterior of 
the housing, and the housing being formed to pro 
vide a recess in which the latter said operating 
means are located on the exterior of the hous 
1?1?. 

13. In a rotary machine, the combination of 
a base having a vertically extending Opening 
therein, a rotary table rotatably mounted in the 
opening in the base, the base being provided with 
an outwardly extending integral pinion shaft Sup 
porting portion, a pinion shaft housing Sup 
ported by the latter said portion of the base, a 
pinion shaft rotatably supported within Said 
housing, drive means carried by the shaft and 
adapted to drive the rotary table, a lock ring 
mounted on said shaft within the housing, means 
Within the housing to engage the lock ring and 
hold the pinion shaft from rotation, and means 
extending through the housing and connected 
with a lever for operating the lock means from the 
exterior of the housing, said lever being posi 
tioned within a vertically extending recess in the 
vertical face of the base. 

14. In a rotary machine, the combination of 
a base having a vertically extending annular 
flange, a rotary table rotatably supported by 
said base and cooperating with Said annular 
flange to form a complete enclosure around said 
table, an opening in said flange, a cylindrical en 
closure extending outwardly from Said flange and 
having an opening coextensive with the open 
ing in Said flange, a unitary pinion Shaft hous 
ing insertable into said opening, means to re 
tain the housing in the opening, axially adjusted 
tapered bearings mounted within Said housing to 
rotatably support a pinion shaft assembly includ 
ing a shaft and pinion to rotate Said rotary table 
and an adjustable cap member at the pinion end 
of said housing to provide axial adjustment for 
said bearings. 

15. In a unitary pinion shaft assembly for a 
rotary drilling machine, the combination of a 
housing, an adjustable cap member, opposed ax 
ially adjusted tapered bearings mounted between 
the cap member and the opposite end of the hous 
ing, spacing means mounted on the shaft between 
the bearings, a shaft supported by the bearings, 
said spacing means including a collar threaded 
on the shaft, means to axially adjust the cap 
member, a drive pinion mounted on the Shaft at 
one end, and means mounted on the other end 
of the shaft for driving the shaft, 

16. In a unitary pinion shaft assembly for a 
rotary drilling machine, the combination of a 
housing, an adjustable cap member at one end of 
the housing, a pinion shaft, opposed axially ad 
justed tapered bearings mounted between the cap 
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member and the opposite end of the housing for 
supporting the pinion shaft, spacing means 
mounted on said shaft between the bearings in 
cluding means threaded on said shaft, means to 
axially adjust the cap member, a pinion mounted 
on One end of the shaft, means for driving the 
shaft at the other end, the bearings and Spac 
ing means being mounted on the shaft so as to 
be removable from the shaft on the end opposite 
to that on which the pinion is mounted. 

17. In a unitary pinion shaft assembly for a 
rotary drilling machine, the combination of a 
housing having an adjustable cap member, a pin 
ion shaft, opposed axially adjusted tapered bear 
ings mounted between the cap member and the 
opposite end of the housing for rotatably Sup 
porting the pinion shaft, Spacing means mounted 
on the said shaft including a collar threaded to 
the shaft and a lock ring keyed to the shaft, 
means to axially adjust the cap member, a drive 
pinion mounted on one end of the shaft, means on 
the other end of the shaft to drive the shaft, and 
means adapted to extend into the housing to en 
gage the lock ring to hold the shaft from rotation. 

18. In a rotary machine, a base, a table rotat 
ably mounted on the base, a gear carried by the 
table, a drive means for driving the gear, includ 
ing a pinion and a pinion shaft, means Co-Operat 
ing with the table and the base forming an 
encloSure for the gear, pinion and pinion shaft 
to prevent the admission of foreign matter there 
to, lock means mounted within Said enclosure 
to engage the drive means for locking the gear 
from rotation in both directions or in either di 
rection, and actuating means extending exte 
riorly of Said enclosure for selectively actuating 
Said lock means, said Selective actuating means 
being rotatively mounted relative to a common 
axis of rotation. 

19. In a. . rotary machine, a, baSe, a, table ro 
tatably mounted on the base, a gear carried by 
the table, a drive means for driving the gear, in 
cluding a pinion and a pinion shaft, means co 
Operating with the table and the base forming 
an enclosure for the gear, pinion and pinion shaft 
to prevent the admission of foreign matter there 
to, two locking pawls mounted within said en 
cloSure to selectively engage the drive means for 
locking the gear from rotation in both directions 
Or in either direction, a pair of lock pawl actu-- 
ating levers positioned exteriorly of said enclo 
Sure and being independently rotatable about a 
common axis, and means operatively connecting 
each of said pawls with a separate actuating 
lever, 

20. In a, rotary ma,chine, a, baSe, a, table ro 
tatably mounted on the base, a gear carried by 
the table, a drive means for driving the gear, 
including a pinion and a pinion shaft, means co 
operating with the table and the base forming 
an enclosure for the gear, pinion and pinion shaft 
to prevent the admission of foreign matter there 
to, two locking pawls mounted within said en 
closure to engage the drive means for locking 
the gear from rotation in both directions or in 
either direction, a pair of lock pawl actuating 
levers positioned exteriorly of said enclosure, 
means to actuate one of Said pawls with one of 
said levers, said means including a shaft, the 
other of Said levers being rotatively mounted 
about said shaft, and means to operatively con 
nect the last named lever With the other of Said 
pawls. 

21. In a rotary machine, a, baSe, a, table ro 
tatably mounted on the base, a gear carried by 
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the table, a drive means for driving the gear, 
including a pinion and a pinion shaft, means co 
operating with the table and the base forming 
an enclosure for the gear, pinion and pinion shaft 
to prevent the admission of foreign matter there 
to, two locking pawls mounted within said en 
closure to engage the drive means for locking 
the gear from rotation in both directions or in 
either direction, an actuating sleeve rotatably 
Supported by said base, a shaft rotatably mounted 
within said sleeve, one of Said lock pawls be 
ing rotatively supported on said shaft, clutch 
means operatively connecting said sleeve and 
said last named lock pawl, means to operatively 
connect Said shaft With the other of Said pawls, 
and means accessible exteriorly of Said enclosure 
to selectively actuate said sleeve and said shaft. 

22. In a rotary machine, the combination of 
a base, a gear ring rotatably supported by the 
base, a pinion Shaft, means whereby said pinion 
shaft drives said table, a pinion shaft housing 
Supported by Said base, a bearing sleeve housing 
removably secured within an Opening formed in 
Said pinion shaft housing, axially Spaced bearings 
mounted within said sleeve housing to rotatably 
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Support said shaft, a lock ring mounted on said 
shaft between said bearings, lock means pivot 
ally mounted within said housing and adapted 
to project through an opening in said sleeve to 
operatively engage the lock ring, and means ex 
tending through the housing for operating the 
lock means from the exterior of the housing. 

23. In a rotary machine, the combination of 
a base, a gear ring rotatably Supported by the 
base, a pinion shaft, means whereby said pinion 
shaft drives said table, a pinion shaft housing 
Supported by said base, a bearing sleeve housing 
removably secured within an opening formed in 
Said pinion shaft housing, axially spaced bear 
ings mounted within Said sleeve housing to ro 
tatably support said shaft, a lock ring mounted 
On said shaft between said bearings, lock means 
pivotally mounted within Said housing and 
adapted to project through an opening in said 
sleeve to operatively engage the lock ring, and 
rotatable means extending through a bore in the 
housing for operating the lock means from the 
exterior of the housing. 
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