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"MEANS FOR PROTECTING WELL DRILLING
‘ROTARIES ' AGAINST BLOWOUTS
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"The’invention ~concerns a novel - arrangement

for: proteeting - the : interior -6f - a-rotary against

mud:and-water: thrown: upwardly:against.the:xo-
tary: from the:well beingdrilled.

“This.-application is:a continuation-in-part or :

applicant’s ‘copending - application, :Serial ~Ne.
129,154, filed February 17, 1947.

:@ccasionally ‘during -well: drilling ‘operations
pockets of gas.are encountered below. the surfsce,
the:gasibeing released:to the surface. under tre-
mendous: pressure-and-momentarily fiocding the
derriek.with mud: and water. At such timss the
rotary, being: positioned directly: over the surface
of “the-well, \is exposed to:the upflowing stream
of mud, -water :and -gas which teands to penetrate
thrureven: the smallest openings in the under side
ofithe rotary:and to collect in:the interior thereos.
Upon-entering the interior of the rotary:the mud
and:water may comze: in contact with:the driving

gears and bearings and interfere with the opsra- ¢

tion-of the rotary. It is-an object of the inven-
tion to:provide protection-against the conditicn
described. . .

~The invention will-be understood from the fol-
lowing. description ;and accompanying drawing.

"Fig. 1 isra top.view. of a portion of a rotary
embodying the invention.

:Pig.'2-is arsectioral view:in-elevation, taken on
line 2—2 of Fig. 1, showing a portion-of a.rotary
Immediately adjacent the rotary table.

"Fig. 3is;afragmentary view in elevation; partly
in section, of -a portion of the apparatus shown
inFig. 2.

{Referring-to the drawing, a base is provided,

only @ portion of which is:shown; The base.is .

shaped-generally:like a rectangular box and:has
side-and:end-walls,~a top and s:bottom. - A:c¢ir-
cular well is-formed in the base -adapted to re-
ceivera rotary table. Therwell is-of smaller di-
ameter -at “the ‘bottom than-at the top and.is
formed by an annular wall | ‘'which extends up-
-wardly:from:the bottom, an-annular-wall:2 which
-extends .downwardly from-the top, and:a hori-
zontally extending ring 3 -which connects the:an-
nular:walls::and:2. The horizontally extending
ring 3-is- depressed:adjacent the periphery-of:the
upwardly: extending-wall {: and extends outwardiy
.and upwardly-from:a:point-near the top:thereof
to:form-an:annular gutter 4.

Arrotary table isiprovided  which has:a circular
top-5:and:adepending annular wall:8, the de-
pending annular;wall:6 being: of-smalteridiameter

‘thanrthe:top:5. The:lower-end:of the depending

snnularwallt6 iscdisposed rwithin-theiupwaridly
-extending-annular;wall:[.. A ring T-extendsout-
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~wardly: from:the: depending+wall6, above:theap~

wardly extending-wall :{,and has:an annular
groove:8 intthe.under:side thereof adapted:to re-
ceiverthe: top: of :the-upwardly: extending swails f:
A -retaining rring -8 rextends Hrnwardly : from rthe
horizontally-extending:ring 3, above’the:annular
gutter-4,-and:is:adapted to-slidably rengage:the
outwardly- extending ring 1 to:retainrthe rotary
table in the.base. Fhe retaining ring:9-isTemov-
ably secured:to-the.horizontally-externding-ring-3
by a series:of bolts:10;

‘The retaining: ring -9 is' formed:in twodhalves
which are adapted to be fastened:togeéther chy
bolts, one: of which-is: indicated -by:the:nunreral
I, -after they-are-placed in:position aboutrthe
depending wall-6-above!the cutwardly extending
ring 1. -An-outer-race'ring. 12:is secured toithe
upper :side-of -the-retaining ring -8 :and: an.inner
race:ring . £3:is- Secured: to-the under sideofithe
table:top-%&. -Ball-bearings- 14, having a ;spaéing
ring:15; are positioned between: the race rings. 12
and 13:and are:adapted to rotatably: supportithe
rotary table. ‘Thisiarrangement is-desctibed:arid
‘claimed: inymy:copending application,Serial:No.

.729;154.

A ring: gear-16-is: secured-to: the-under side of
the:table top 5-adjacent its periphery. =Athori-
zontally ‘disposed =drive . shaft. 47T +is -Totatadly
mounted in thebase. -Apinion:gear I8:is secured
to one-end-.of: the drive:shaft: #71:and is: rotatable
therewith. 'The:pinion gear- {8 projects:thrusan
opening:in-the upper-part of the well:surround-
ing the roftary-table-and-isradapted to-engage the
ring gear {6:to.rotate theretarytable.

The :rotary - .table is:provided »with - a: central
wopening " 18 adapbed:to:receive:a:-Kelly drive,:a
pair-of slipssor:a bushing. The.drawing:shows:a
bushing-20:inserted:in:the opening: 19, the:bushs«
ing 20 in turn having a central opening:-2 ladapt-
ed :to -receive -a -Kelly- drive or:a rpair of:slips-of
smallerdiameter-than: the: opening:{9. :A:¥elly
drive 22 is shown inserted.in:the opening:2f, A
removable insert 23, positioned in the openingi2l,
provides -a:bearing surface. for- the'lower -end: of
the: Kelly-drive-22-and: for-a-pair of:slips.

“Mud-and:waterswhichi may: be thrown:upwardly:
against ther rotary.:from:the well being drilled,
and which:may:-enter:the spaee-bstween: therups
wardly-extending 'wall:I: and: the depending-wall
6,-is prevented- from-entering: the interior-of-the
rotary: by the-arrangement:hereinafter:described;

~An-annular:grecve:24:is-formed. intthe: exterior
surface:of the depending wall-6.about the:periph-
ery: thereof. :An-elastic: O rige 25.4s-dispesed
within:the armular:groove.:24,: the:elastic-O:ring
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25 being adapted to seal the space between the
depending wall § and the upwardly extending
- wall {. A plurality of circumferentially spaced
channels 28 are formed in the depending wall §
adjacent the lower end thereof, the channels 23
extending diagonally upwardly and outwardly
from the interior surface of the depending wall
6 and communicating at their outer ends with the
annular groove 24. The arrangement Is such
that when a blowout occurs the fluid pressure
applied to the under side of the rotary will tend

10

to force the elastic O ring 25 outwardly into:seal- -

ing engagement with the upwardly extending
wall . When the pressure is discontinued the
elastic O ring 25 will return to its original posi-
tion in the annular groove 24.

An annular cavity 27 is formed in the exterior
surface of the depending wall § about the pe-
riphery thereof, the annular cavity 27 being posi-
tioned above the annular groove 24 and separated
therefrom. by an annular portion 28 of the de-
pending wall 6. A plurality of radially extend-
ing, ecircumferentially spaced ribs 29 divide the
annular cavity 27 into segments, the outermost

- extremities of the ribs 29 being disposed adjacent

the upwardly extending annular wall . Small
amounts of mud and water which are not re-~
tained below the elastic O ring 25, and which may
pass upwardly thru the space between the de-
pending wall 6 and the upwardly extending wall
i, will be collected in the annular cavity 27 and
will not e permitted to penetrate into the inte-
rior of the rotary.

Mud and water collecting in the annular cavity
27 .will be thrown outwardly by centrifugal force
against the upwardly extending wall { and ulti-
mately -will be discharged from the rotary. The
interior surface of the upwardly extending wall
f adjacent the annular cavity 27 will be continu-
ously scraped clean by the action of the ribs 29.

An annular groove 38 is formed in the exterior
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gurface of the depending wall 6 about the pe-

riphery thereof, the annular groove 30 being posi-
tioned above the annular cavity 27 and separated

therefrom by a portion 31 of the depending wall :

6. .An elastic O ring 32 is disposed within the
annular groove 30, the elastic O ring 32 being
adapted to seal the space between the depending
wall 6 and the upwardly extending wall (. A
plurality of circumferentially spaced channels 33
extend upwardly from the annular cavity 27 and
communicate at their upper ends with the annu-
lar groove 30. Fluid pressure applied to the
under side of the rotary will tend to force the
elastic O ring 32 outwardly into sealing engage-
. ment with the upwardly extending wall- 4, and
when the pressure is discontinued the elastic O
ring 32 will return to its original position in the
annular groove 30.

‘The invention as described herein may be mod-
ified in various ways without departing from the

spirit and scope thereof.

I claim:

1. In a well drilling rotary comprlsing a base
having an upwardly extending annular wall and
a rotary table having a depending annular wall,
the depending wall being disposed within the up-
wardly extending wall, means for protecting the
interior of the rotary against mud and water
thrown upwardly against the rotary from the well
being drilled comprising an annular groove
formed in the exterior surface of the depending
wall about the periphery thereof, an elastic O
ring disposed within the annular groove and
adapted to seal the space between the depending
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wall and the upwardly extending wall, and a plu-
rality of circumferentially spaced channels ex-
tending outwardly from the interior surface of
the depending wall and communicating at their
outer ends with the annular groove, the arrange-
ment being such that fluid pressure applied to
the under side of the rotary will tend to force
the elastic O ring outwardly into sealing engage-
ment with the upwardly extending wall.

2. In a well drilling rotary comprising a base
having an upwardly extending annular wall and
a rotary table having a depending annular wall,
the depending wall being disposed within the
upwardly extending wall, means for protecting
the interior of the rotary agalnst mud and water
thrown upwardly against the rotary from the
well being drilled comprising an annular groove
formed in the exterior surface of the depending
wall about the periphery thereof, an elastic O
ring disposed within the annular groove and
adapted to seal the space between the depending
wall and the upwardly extending wall, and a plu-
rality of circumferentially spaced channels ex-
tending diagonally upwardly and outwardly from
the interior surface of the depending wall and
communicating at their outer ends with the an-
nular groove.

3. In a well drilling rotary comprising a base
having an upwardly extending annular wall and
g rotary table having a depending annular wall,
the depending wall being disposed within the up-
wardly extending wall, means for protecting the
interior of the rotary against mud and. water
thrown upwardly against the rotary from the well
being drilled comprising an .annular ~ cavity
formed in the exterior surface of the depending
wall about the periphery thereof and a plurality
of radially extending, circumferentially spaced
ribs dividing the annular cavity into segments,
the arrangement being such that mud and water
passing upwardly thru the space between the de-
pending wall and the upwardly extending wall
will be collected in the annular cavity.

4, In a well drilling rotary comprising a base
having an upwardly extending annular wall and
a rotary table having a depending annular wall,
the depending wall being disposed within the
upwardly extending wall, means for protecting
the interior of the rotary against mud and water
thrown upwardly against the rotary from the
well being drilled comprising an annular cavity
formed . in the exterior surface of the depend-
ing wall about the periphery thereof and a plu-
rality of radially extending, circumferentially
spaced ribs dividing the annular cavity into seg-
ments, the outermost extremities of the ribs being
disposed adjacent the upwardly extending annu-
lar wall and the arrangement being such that
mud and water collecting in the annular cavity
will be thrown outwardly by centrifugal force
against the upwardly extending wall and the in-
terior surface of the upwardly extending wall
adjacent the annular cavity will be scraped. clean
by the action of the ribs.

5. In a well drilling rotary comprising a base
having an upwardly extending annular wall and
a rotary table having a depending annular wall,
the depending wall being disposed within the up-
wardly extending wall, means for protecting the
interior of the rotary against mud and water
thrown upwardly against the rotary from the well
being drilled comprising:a pair of annular grooves
formed in the exterior surface of the depending
wall about the periphery thereof and positioned
one above the other, elastic O rings disposed withs=:
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Anithe:annular @rooves -ant adapted to:seal ithe
spacebetween ‘the:depending -wall and :the-up=
wardly -extending -wall,-an-annular-eavity formed
in-the exterior.surface -of ithe depending ~wall
#bout: the:periphery ‘thereof, :the -annular-cavity
being positioned:between theannulargrooves.and
separatéd:therefrom:by portions.of the depend=
ing:wall; and a:plurality of radidlly-extending; cir-
cumfereritially -spaeed ribs-dividing the annilar
cavity into segmerits.

8 Ineg well drilling rotary-comprising -a base
naving :an npwsrdly-extending anmilar wall and
asrotary: table having a-depending:annular wall,
the depending wdll being disposed-withinithe up-
wardly egtending-wall, aneans ‘for protecting the
triterior ¢f ‘the : rotary ~against - mud :and - water

thrownupwardly-againstitherotaryfrom:the’ well

being diilled comprising:apair ol annular grooves
formed in the extefrior:surfaecesof the depending
wall: about the:periphery thereof! and-positioned

oneabove thegther;élastic'O rings'disposed-with--

inithesgnnular:grooves-and:adapted:to sedl ‘the
space between-the-depending wall -and“the up-
wardly-extending wall, -a-plurality- of -eircumfer~
enti#lly spacsd -channels ‘extending -outwardly
fromithe interior surface-of ‘the-depending ~wall
and-communicating :at:their-outer -ends with the
Iower: annular: groove;-an annular cavity formed
in :the -exterior surface -of ‘the depending wall
about’the periphery“thereof,the-annular eavity
being positionedbetween the anniilar-grooves-and
separated therefrom by portions-of ‘the depend-

ingwall g plurslity of radiglly extending, circum-~

ferentibliy-spaced-¥ibs dividingthe annularcavity
into-segments, -and- a ~plurality -of ~eircuniferen-
tiallyspaced:channels-extending upwardly “from’
the annular cavity and communicating “at their
upper-ends with' theupper-annular groove.

T Inca sowell-drilling -yotary -eomprising ‘a-base

having:an upwardly extending snnular wall-and:

g rotary’ table having-a depending -annular -wall;
the depending-wall being disposed -within' theup-
wardly-extending wall, means-for-protecting ‘the
interior -of ‘the - rotary ' against -mud -and -water
thrown-upwardly agdinst the rotary from the well
being drilled comprising .an _annular groove
formed in the-exterior-surface of ‘the depending
wsll about:the periphery:thereof, an-elastic:Oring
disposed within the annular grooverand:adapted
to seal the -space-hetween-the-depending wall and
the upwardly extending wall, a plurality of cir-
cumferentially spaced channels extending: out-
wardly“from-the-interior-surface-of the denend-
ing-wall and-commumicating gt théir outer ends
with' the “annular -groove, “an--annular -cavity
formed in the:exterior-surface of ‘the depending
wall about the periphery thereof, the annular.
cavity being positioned above the annular.grodave
and separated therefrom by an annular portion
of the depending wall, and a plurality of radially
extending, circumferentially spaced ribs dividing
the annular cavity into segments.

8. In a well drilling rotary comprising a base
having an upwardly extending wall and a rotary
table having a depending annular wall, the de-
pending wall being disposed within the upwardly
extending wall, means for protecting the interior
of the rotary against mud and water thrown up-
wardly against the rotary from the well being
drilled comprising an annular cavity formed in
the exterior surface of the depending wall about
the periphery thereof, a plurality of radially ex-
tending, circumferentially spaced ribs dividing
the annular cavity into segments, an annular
groove formed in the exterior surface of the de-
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pending wall-aboutithe periphery thereof;: the»an‘l
nilar-groove being positioned :above:the: annular:
cavity and separated theréfrom:by:a:portion:6f:
the* ‘depending wall, -an -elastic. O ring:disposed
within ‘the - annular:greove ‘and :adapted to:seal
the space between the:depending «wall and:the:
upwardly. extending wall,-and a :plurality roficire
cumferentially spaced :channels  extending up=
wardly :from ‘the annular cavity and communi«
cating-at their :upper ends with :the~ -annular:
groove;

9, Tn-a -well drilling retaryrcomprising-a- ‘basa:
having an upwardly -extending -annular: wall:and:
a rotary table havingra depending -annular:wall,
the-depending wall being disposed -within:thesup--
wardly -extending-wall, meansfor proteeting; the:

initerior ‘of “the :rotary -agsinst -mud -and water: -

throwrsupwardly against the rotary fronmy theswell!
being drilled comprising an annular cavity: formed:
in ‘the -exterior ~surface-of “the depending-wall’
about ‘the periphery ‘thereof, -an -annular-groove
formed in-the’ exterior-surface-of the’depending:
wall -about the periphery thereof, -the -anniular:
groove being positioned ahove:the-annular cavity:
and separated therefrom by a-portion:-of: the-de~
pending wall, an-elastic O.ring disposed-within:
the annular:-groove and adapted to-seal'the:space
hetween:the depeniding wall and the. upwardly-ex=<-
tending wall; and a:plurality: of: circumiferentidlly

spaeced - channels  extending ~upwardly: from+the
annular cavity and-communieating attheir upper
ends with the annular groove, the arrangement
being such:that finid-pressure-apped to-theun-

der:side ofithe rotary wilk tend: to forece the O-ring
outwardly into -sealing:engagement-with ‘the-up«
wardly extending wall.

10. In 5 well drilling-rotary -comprlsing a*base:
having an-upwardly-extending-annular-walt-and:
a-rotary table having-a depending-annular-wall
the depending -wall'being-gisposed withinthettp-
wardly extending: wgll; ‘means for protectingthe
interior -of ‘the .robary  against-mud-and-water
thrownupwardiy-against the-retary’from thewell:
being ~drilled’ -comprising an -annular -groove
formed in:the exterior surface of“the:depending:
wall-aboutithe perivhery:thereof, an-elastic-ring
disposed’ within the-annular groove and-adapted.
toseal'the-space between:the:dependingswall-and
the -upwardly-extending wall, and-a - plurality-of’
circumferentially-spaced-channels'extending out~
wardlyfrom-the interior:surface-of‘the depending
wall-and-communicating-attheir-outer-ends-with-
the:annular-groove, the arrancement being such’
that:fluid - pressure-gpphed -to the-under:side-of”
the rotary-will*tend to foree the -elastic -ring-out=-
wardly into sesling -engagement -with the »"~'up-'»
wardly-extending wall,

“¥1, 7In-a-well-drilling ‘rotary-comprising - awbaséf-
having -anupwardly exterding annular-wall-and-

‘a-rotary:table having -a-depending -annular+wally

the depending wall being disposed within the up-
wardly extending wall, means for protecting the
interior of the rotary against mud and water
thrown upwardly against the rotary from the well
being drilled comprising g pair of annular grooves
formed in the exterior surface of the depending
wall about the periphery thereof and positioned
one above the other, elastic rings disposed within
the annular grooves and adapted to seal the
space between the depending wall and the up-
wardly extending wall, an annular cavity formed
in the exterior surface of the depending wall
about the periphery thereof, the annular cavity
being positioned between the annular grooves and
separated therefrom by portions of the depend-
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ing wall, and a plurality of radially extending,
circumferentially spaced ribs dividing the annu-
‘lar cavity into segments.

12, In a well drilling rotary comprising a base
‘having an upwardly extending annular wall and
-a rotary table having a depending annular wall,
thé depending wall being disposed within the up-
wardly extending wall, means for protecting the
interior of the rotary against mud and water
thrown upwardly against the rotary from-the
well being drilled comprising a pair of annular
grooves formed in the exterior surface of the de~
pending wall about the periphery thereof and
positioned one above the other, elastic rings dis-
posed within the annular grooves and adapted to
seal the space between the depending wall and
the upwardly extending wall, a plurality of cir-
cumferentially spaced channels extending ouf~
wardly from the interior surface of the depend-
ing wall and communicating at their outer ends
with the lower annular groove, an annular cavity
formed in the exterior surface of the depending
wall about the periphery therecf, the annular
cavity being positioned between the annular
grooves and separated therefrom by portions of
the-depending wall, a plurality of radially extend-
ing, circumferentially spaced ribs dividing the
annular cavity into segments, and a plurality of
circumferentially spaced channels extending up-
wardly from the annular cavity and communi-
cating at their upper ends with the upper annu-
lar groove.

13. In a well dnlling rotary comprising a base
having an upwardly extending annular wall and
a rotary table having a depending annular wall,
the depending wall being disposed within the up-
wardly extending wall, means for protecting the
interior of the rotary against mud and water
thrown upwardly against the rotary from the well
being drilled comprising an annular groove
formed in the exterior surface of the depending
wall about the periphery thereof, an elastic ring
disposed within the annular groove and adapted
to seal the space between the depending wall and
the upwardly extending wall, a plurality of cir-~
cumferentially spaced channels extending out-
wardly from the interior surface of the depend-
ing wall and communicating at their outer ends
with the annular groove, an annular cavity
formed in the exterior surface of the depending
wall about the periphery thereof, the annular
cavity being positioned above the annular groove
and separated therefrom by an annular portion
of the depending wall, and a plurality of radially
extending, circumferentially spaced ribs dividing
the annular cavity into segments.

14. In a well drilling rotary comprising a base
having an upwardly extending wall and a rotary
table having a depending annular wall, the de-
pending wall being disposed within the upwardly
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extending wall, means for protecting the interior
of the rotary against mud and water thrown up-
wardly against the rotary from the well being
drilled comprising an annular eavity formed in
the exterior surface of the depending wall about
the periphery thereof, a plurality of radially ex-
tending, circumferentially spaced ribs-dividing
the annular cavity into segments, an annular
groove formed in the exterior surface of the
depending wall about the periphery thereof; the
annular groove being positioned above the annu-
lar cavity and separated therefrom by a portion
of-the depending wall, an elastic ring disposed
within the annular groove and adapted to seal the
space between the depending wall and the up-
warly extending wall, and a plurality of radially
spaced channels extending upwardly from .the
annular cavity and communicating at their upper
ends with the annular groove,

15. In a well drilling rotary comprising g base
having an upwardly extending annular wall and
a rotary table having a depending annular wall;
the depending wall being disposed within the
upwardly extending wall, means for protecting
the interior of the rotary against mud and water
thrown upwardly against the rotary from the
well being drilled comprising an annular cavity
formed in the exterior surface of the depending
wall about the periphery thereof, an annular
groove formed in the exterior surface of the de-
pending wall about the periphery thereof, the
annular groove being positioned above the
annular cavity and separated therefrom by a
portion of the depending. wall, gn elastic ring
disposed within the annular groove and adapted
to seal the space between the depending wall and
the upwardly extending wall, and g plurality of

- circumferentially spaced channels extending up-

wardly from the annular cavity and communicat-
ing at their upper ends with the annular groove,
the arrangement being such that fluid ‘pressure
applied to the under side of ‘the rotary will tend
to force the elastic ring outwardly into sealing
engagement with the upwardly extending wall.
JOHN D. BENNETT.
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