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UNITED STATES

1,851,799

PATENT OFFICE

LEE J. BLACK, OF BEAUMONT, TEXAS

OIL BATH CONSTRUCTION FOR ROTARIES

Application filed April 26,

This invention relates to rotary well drill-
ing apparatus and more particularly to the
construction of the drilling table of the ro-
tary.

An important object of the invention is
to provide in a device of this character a
construction such that the operating parts
of the rotary table including the bearings
and gearing may be so housed that they can
be kept in a bath of oil, preventing any con-
tamination thereof.

A further object of the invention is the
production in apparatus of this character of
an arrangement such that the inner section
of the complete drilling table when removed
will provide access to the bearings support-
ing the outer table and thus enable the same
to be cleansed by the use of steam, compressed
air or the like, of any foreign substance which
may have collected therein.

A still further object of the invention is
to provide apparatus of this character of

- such structure that it may be applied to ro-
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tary well drilling apparatus constructed in
accordance with my prior Patent No.
1,680,002, issued April 6, 1926, for rotary
well drilling apparatus. A

Another object of the invention is to pro-
vide a construction such that all fluids leak-
ing from the drilling swivel or joints of the
drilling apparatus lying above the table are
withheld from entry to the housing of the
bearings and gearing. v

These and other objects I attain by the con-
struction shown in the accompanying draw-
ings wherein for the purpose of illustration
I have shown a preferred embodiment of
my invention and wherein: :

Figure 11is a plan view partially in section
of rotary well drilling apparatus constructed
in accordance with my invention; o

Figure 2 is a section on line 2—2 of Fig-
ure 1;

Figure 3 is a fragmentary detailed sec-

5 tional view showing the method of mount-

ing and operating the shifting ring;
Figure 4 is a fragmentary section on the

line 4—4 of Figure 2;

 Figure 5 is a fragmentary section on the
line 5—5 of Figure 2.

1929. Serial No. 358,416.

Referring now more particularly to the
drawings, the numeral 10 generally desig-
nates supporting skids, and 11 the base sup-
ported thereby. This base has a central open-
g defined by an upstanding flange 12, and
upon the base immediately outward of this
flange a roller bearing track 13 is disposed.
On this track, by rollers 14, is supported an
intermediate bushing 15, having ‘a central
bore, the lower portion of which has the same
interior diameter as the interior diameter of
flange 12, and the lower face of which at the
bore - closely approaches the upper edge of
the flange 12. The upper portion of the bore
is conical, as indicated at 16, and is formed in
the face thereof with teeth 17 adapted to
mesh with teeth 18 formed upon a skirt 20
depending from an inner table element or
grief stem drive bushing support 19, which
seats upon the upper surface of the bushing.
The upper porticn of the skirt 20 fits within
the conic portion of the bore and is provided
with the teeth 18, and the lower portion fits
against the vertical portion of the bore of the
intermediate bushing and against the flange
12." The lower portion of the outer face of this
skirt engages against a packing 21, which
effects a seal between the skirt and the flange.

The upper surface of the intermediate bush-
ing is formed with an annular recess 22 and in
the base of this groove is provided a roller
track 23. This track carries rollers 24, which
support an outer table element 25, this outer
table element having at the inner margin of
the upper surface thereof an upstanding
flange 26, over which extends a depending
flange 27 carried by the inner table element.

The upper surface of the inner table ele-
ment is at a slightly higher elevation than the
outer table, and flange 27 extends downward-
ly below the upper end of flange 26, so that
any sludge flowing from the surface of the in-
ner table over table 25 will not pass between
adjacent faces of the tables 19 and 25 and thus
obtain access to the groove 22 and the roller
bearings 24, or to the bearings 14.

The outer marginal portion of the base is
defined by an upstanding wall 28 in which is
mounted a bearing 29 receiving the drive
shaft 30, the inner end of which is provided
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- face of the wall section

with a pinion 31 having driving engagement
with teeth 32 formed upon the under surface
at the outer portion of the outer table. The
outer face of the outer table is provided with
a circumferentially extending groove 33, those
portions of the outer face of the table lying
above this groove projecting slightly beyond
those lying below, as at 34 and having formed
in the lower face thereof a packing groove 35.

The upstanding wall 28 of the base is pref-

erably formed in two sections, one of whieh

is directly attached to the base and the other
of which, as indicated at 36, is bolted or other-
wise secured to the first named section.. Upon
the upper surface of this last named section
which is disposed slightly below the level
of the groove 33, I place a combined hold
down and sealing ring 37, which is formed in
two sections securely bolted to the upper sur-
36, and have their
ends connected by a packing indicated at 38.
Ring 37 is vertically offset intermediate its
inner and outer edges, the inner edge thereof
being disposed at a higher level and bearing
against the upper wall of the. groove, and
against the packing 38.

This ring serves to.continue the outward
movement of any water or slush which may
be deposited upon the table and permit the
same to pass down the side walls and so tothe
ground.

The apparatus illustrated is & modification
of the arrangement shown in my prior patent;
in se far as the use of the intermediate bush-
ing and the inner- and outer tables is con-
cerned. As set forth in this prior patent,
the outer table is provided with a circular
series of clutch teeth 39 with which teeth
formed on the side face of a clutch ring 40:are

* glidably engaged for vertical ‘movement.

The under surface of this clutch ring 40 is
likewise provided with teetl, indicated at 41,
and these teeth overlie teeth formed in the
upper surface of the intermediate bushing
between the recess 22 and the outer wall of
this bushing. These teeth are cut to substan-
tially the same depth as the roliers 24,-and
place the groove 22 in communication with
the outer face of the bushing.

Tt will be obvious that by removing the in-
ner table access may be very readily had to
the rollers 14, so that they may be cleaned by
an air jet, and it will-also be obvious
jet may be directed into the groove 22 and

: will act to force any foreign substance upon

the roilers 24 through the openings provided
between adjacent teeth of the bushing. The
outer face of the mtermediate bushing 15 is
provided with circumferentially spaced sock-
ets 42, which are engageable by a latchi- ele-
ment 48 rectilinearly moveable through, the
wall 28 and having sealing engagementthere-
with at the point ofits,p‘ass‘a,ge,therethrough.

The ring 40, which as in the case of the
corresponding ring of my prior patent above

that.a

1,851,799

mentioned, is vertically shiftable so that it
may be engaged with the outer table section
alone, or with the outer table section and in-
termediate bushing, is at present shown as
supported upon vertically shiftable stand-
ards 43a, the upper ends of which have T
heads 44 provided with rollers 45 engaging
the under surface of the outer portion of the
ring. Fach standard 43a operates within a
guide 46 through which is directed a wedge
eloment 47, having connected thereto a shitt-
ing rod 48 passing through the wall 28 and
having sealing engagement therewith, as at
49, These wedges, which are two in number
are arranged at opposite sides of the table
structure and may be operated by a common
lever conmected thereto by links, as at 5l
Shait 30, at the point of its passage threugh
the bearing is provided with seals 52, prevent-
ing less of oil from the housing provided by
the structurejust described, and accordingly,
oil may be introduced to this housing, 2s at
53, and will be retained therein just as long
as the inner table remains in posivion to com-
plete the housing structure.

By employing in the inner table a sectional
griet ov drill stem drive bushing structure
comprising the bushings 54,55 and 56 suchras
illustrated in my Patent No. 1,771,391 grant-
ed July 29, 1930 on locking devices for mter-
nal bushings, a structure may be provided
wherein all likelihood of any contamination
of the contained oil by the mud and slush is
avoided, and a readily manipulatable struc-
ture provided.

Tt will be obvious that this structure is
capable of a very considerable range of
change and mod‘fication without in any man-
ner departing from the spirit of the inven-
tion, and T accordingly do not limit myself to
such- speeific structure except as hereinafter
claimed. '

I claim:

1. Inrotary well:drilling apparatus, a base
having a central opening defined by an up-
standing flange, an outer table rotatably sup-
ported on-said base, an outer wall rising from
said base the outer table having an annular
recees formed in-the peripheral wall thereof,
a flexible packing ring secured to-the upper
end of the base wall and having its inner
edge projecting into and having sealing en-
gagement with the walls of gaid recess, means
for driving the table including a shafi ex-
tending through and sealed to-said wall the
table having a central opening; and a drill
stern drive bushing support seated in: the
opening of the outer table and having sealing
engagement with said flange to thereby com-
biné with the outer table, the ring, said wall
and the base to produce an oil tight housing.

9. Tn rotary well drilling apparatus, a base
having a central opening, bearings carried by
said ‘base, a table rotatably supported on said
bearings, an outer wall-rising from the base,
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the outer table having a groove formed in
the peripheral wall thereo%, a packing ring
secured to the upper end of the base wall
and having its inner edge projecting into and
having sealing engagement with the walls of
said groove, means for driving the table in-
cluding a shaft extending through said wall
and sealed thereto, said table having a cen-
tral opening, a drill stem drive bushing sup-
port seated in said central opening, and a seal-
ing connection between the lower end of the
outer wall of said drill stem drive bushing
support and said base.

3. Inrotary well drilling apparatus, a base
having a central opening, bearings carried
by said base, a table rotatably supported on
said bearings, an outer wall rising from the
base, the table having an annular recess
formed in the peripheral wall thereof, a pack-
ing ring secured to the upper end of the base
wall and having its inner edge projecting
into and having sealing engagement with the
walls of said recess, means for driving the
table including a shaft extending through
said wall and sealed thereto, said table hav-
ing a central opening, a drill stem drive bush-

~ ing support seated in said central opening,
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and a sealing connection between the lower
end of the outer wall of said drill stem drive
bushing support and said base, the upper sur-
face of said table at the inner edge thereof
having an upstanding rim, the drill stem

‘drive bushing support having a flange over-

lying said rim and provided with a down-
turned terminal, a laterally extending flange,
and manually operable locking devices to en-
gage the drill stem drive bushing support
against vertical movement.

4. In rotary well drilling apparatus, a base
having a central opening, bearings supported
by the base and surrounding the opening, a
bushing rotatably supported on said bearings,
a table rotatably supported on the bushing,
means shiftable to connect or disconnect said
table and bushing, a wall arising from the
base, the table having an annular recess
formed in the peripheral wall thereof, a pack-
ing ring secured to the upper end of the base
wall and having its inner edge projecting into
and having sealing engagement with the walls
of said recess, means for driving the table
including a shaft extending through and
sealed to said wall the bushing and table hav-
ing central openings, a drill stem drive bush-

i ing support engaged in the openings of the

table, the drill stem drive bushing support and
the table having sealing engagement with
each other, the bushing having sealing en-
gagement with the base, and the drill stem
drive bushing support having engagement
with the bushing to prevent relative rotation
thereof.

5. In rotary well drilling apparatus, a base
having a central opening, bearings supported
by the base and surrounding the opening, a

3

bushing rotatably supported on said bearings,
a table rotatably supported on the bushing,
means shiftable to connect or disconnect said
table and bushing, a wall arising from the
base, the outer table having an annular recess
formed in the peripheral wall thereof, a
packing ring secured to the upper end of the
base wall and having its inner edge project-
ing into and having sealing engagement with

‘the walls of said recess, means for driving the

table including a shaft extending through and
sealed to said wall, the bushing and table hav-
ing central openings, a drill stem drive bush-
ing support engaged in the openings of the
table, bushing and base having sealing en-
gagement with the base and engagement with
the bushing preventing relative rotation

‘thereof, the bearings of the base being acces-

sible to a fluid pressure blast upon. removal
of said drill stem drive bushing support.

6. In a rotary well drilling apparatus, a
base having a central opening, and an outer
peripheral wall extending upward from the
base, bearings carried by said base, a table
rotatably supported on said bearings, the
table having an annular recess formed in the
peripheral wall thereof, a flexible packing
ring secured to the base wall and having its
inner end projecting into and having sealing
engagement with the walls of said recess,
means for driving the table including a shaft
extending through said pevipheral wall and
sealed thereto, the table having a central open-
ing, a drill stem drive bushing support re-
movably seated in the central opening, the
lower end of said drive bushing support and
the base having sealed engagement with each
other, the bearings of said base being thus ac-
cessible for cleansing by a fluid pressure jet
upon removal of the drill stem drive bushing
support.

7. In a rotary well drilling apparatus, a
base having a central opening defined by an
upstanding wall, an outer upstanding wall
formed upon said base, bearings carried by
said base, an annular internal bushing sup-
ported by said bearings, an annular table
supported on said bearings and extending out-
ward beyond the internal bushing, the periph-
eral face of the table being annularly recessed,
a packing ring mounted upon the outer wall
of the table and extending into said recess, a
shaft extending through the outer wall and
sealed therein and having a gear wheel engag-
Ing the outer table to rotate it, the upper face
of the table being higher than the upper face
of the wall on the base, and an inner table
or drill stem drive bushing support disposed
within the opening of the inner table and hav-
ing a skirt extending downward through the
opening in the internal bushing, and having
sealed engagement with the upwardly extend-
ing central flange of the base, the upper end
of said support being formed with an annular
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flange extending outward over the upper face
of the table )

8. In a rotary well drilling apparatus, &
base having a central opening and an upstand-
5 ing outer peripheral wall, a table rotatably
supported upon the base inward of the outer
wall and having a circumferential recess dis-
posed in a horizontal plane and above the up-
per surface of the outer wall, and a combined
10 hold-down and sealing ring of flexible mate-
rial extending into and having sealing en-
gagement with the upper and lower walls of
the circumferential recess of the table and
extending downward to the upper surface of

15 the outer wall.

9. In a rotary well drilling apparatus, &
base having a central opening, bearings car-
ried by said base, an outer table rotatably sup-
ported upon said bearings, the outer table hav-

20 ing an upwardly extending flange on its up-
per surface, a wall rising from the base and
extending around said outer table, the outer
table having a circumferential recess dis-
posed above the upper surface of the outer

5 wall, a combined hold down sealing ring ex-
tending into and having sealing engagement
with the walls of the circumferential recess
and extending outwardly over and engaging
with the upper surface of the outer wall,

39 means for driving the table including a shaft
extending through said outer wall and sealed
thereto, said outer table having a central
opening, an inner table seated in said central
opening and extending above the outer table
and having a flange extending outward and
downward over the flange on the outer table,
there being a sealing connection between the
lower end of the inner table and said base.
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In testimony whereof I affix my signature.
4 LEE J. BLACK.
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