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' My invention relates to improvements in
apparatus for drilling wells.

t is the purpose of my present invention
to provide an apparatus of the type specified
wherein the power plant and the drilling
device constitute parts of s unitary strue-
ture sdapted to advance bodily into the well
shaft as the drilling operation proceads; and
wherein means is provided to mix the earth
drillings with water, so that the earth drill-
ings thus suspended in liquid can be bailed
~ out through the instrumentality of & suitable
bailer. :

I will describe my invention in the basb
form known te me ab present, bubt it will
be apparens thai the same is susceptible to
changes in form and proportions with the
exercise of only ordimary mechanical skill
without departing from the spirit thereof.

In the drawings chosen to lllustrate my in-
vention, the scope whereof is seb forth in the
appended claims

Figures 1 and lg¢ show o vertical section
of a well drilling apparstus constructed in
accordance with my invention;

Figure 2, an elevation of the apparatus
with & portion broken away;

Figure 8, a perspective view of s fragment
the cable by which the apparatus is low-
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4, a bottom plan view of the drill-
of the apparatus; ‘
fragmental perspective view
ing device; and .
section on the line 6—86 of Fig-
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As shown in the drowings my improved
well drilling apparatus comprises inner and
outer casings A and B respectively, which
are assembled in spaced relation by spacing
lugs 10, the spaced sides of the casings A
and B forming 2 portion 11 of a water pas-
sage C.

The upper end 1iec of the passage C is
formed by the upper end of the outer casing
B, while the lower end 115 of said passage
is formed by the lower end of the cuter cas-
ing, said ends of the casing B being specially
shaped interiorly for a purpose to be present-
ly referred to. The interior of the outer
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casing B opens through its ypper end as at 12
and threaded in this opening is a hollow ex-
tension 18 which is closed ab its outer end
and provided with lateral perforations 14
adapted to place the adjacent end of the 50
assage Cin communication with a well shaft
eing drilled. A lifting and lowering cable
15 passes longitudinally through the exten-
sion 18 and is made fast about & cross bar 18
integral with outer casing B and bridging
the passage C. Mounted in the casing A are
two electric motors D and E having arma-
tures 17 and 18 respectively. The axzis of
rotation of the armatures coincides with the
axis of the casings A and B. - The armaiurs
17 has fixed thereto o solid shaft 19 which
eztends downwardly to the exterior of the
casings A end B and upwardly into the cas-
ing B. Suitable bearings 20 and 21 are pro-
vided for the shaft 19. The armature 18 has
fized thereto  tubuler shaft 22 through the
bore of which the shaft 19 exfends. The
shaft 22 extends downwardly to the exterior
of the casings A and B and suitable bearings |
23 and 24 ave provided therefor. 4
The drilling device of my epperstus is of
general spherical form and is shown as com-
prising an intermediate ring F formed of
two sections 25 and 26 held in assembly by
collars 27 and 28. The sections 25 and 26
are formed at their upper ends o provide 2
tubular nipple 29 around which the collar 27
is engaged and through which the shafts 19
and 92 extend into the ring, the shafl 19 a
short distance within the ring, and the shaft
22 to & point in close proximity to that por-
tion of the ring which is diametrically oppo-
site the nipple 28. A circumscribing flange
30 is provided on the outer end of the nipple
929 and this flange engages in an annular
groove 81 formed in the casing B thus form-
ing = union between the ring and casing B
permitting rotation of the ring on the axis
of said casing. The nipple 29 is further pro-
vided with a passage 32 which at its upper 9
end opens laterally through the flange 80 in
communication with the lower end of the pas-
sage C as shown in Figure la, said passage 32
also extending through the ring F and open-
ing at its lower end into arcuate grooves 33 1
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formed respectively in the ends of the ring,

one of saidl grooves being shown in Figure 5.

The drilling device further comprises simi-

lar hollow members 84 one at each end of the

8 ring F. Each of these members is formed
of & wall 35 having a spherical curvature and

a flat wall 36, the latter wall being located

adjacent the related end of the ring F. On

each flat wall 36 I provide a groove forma-
10 tion 87 in which are engaged respectively
ribs 38 and 89 on the interior face of the ring
and whereby rotative connections between
the members 34 and the ring F are provided,
such rotation of the members 84 being on an
15 axis transversely of the casing of the appa-
ratus as will be obvious. Suitable anti-fric-
tion elements 40 are interposed between the
ribs 38 and 89 and the walls of the forma-
tions 37, said elements being shown mounted
20 on the latter. In the flat wall 36 of each
member 34 I provide an annular series of
openings 41 positioned to overlie the related
groove 33 as each member 34 is rotated. On
the ring F' diametrically opposite the nipple
29 I provide a drill head 42 a part of which
is integral with the ring section 25 and a
similar part integral with the ring section 26,
the neck of said drill head 42 being encom-
passed by the band 28. Tt will be apé)arent
that the drill head 42 is rendered effective
by rotation of the drilling device as a whole
on the axis of the casing. Drill teeth 43
of any desired form are provided on the outer
faces of the head 42, ring F and members 34.
The walls 35 of the members 34 are provided
with numerous perforations 44 for a purpose
that will presently appear.

The structure by which the members 34
are rotated in opposite directions on an axis
40 transversely of the casing comprises a bevel
pinion 45 fixed on shaft 22, a bevel pinion
46 fixed on shaft 19 and bevel ring gears
47 fixed respectively on the walls 36 of mem-
bers 34 and with both of which ring gears
each pinion 45 and 46 meshes. The motors
D and E are constructed to rotate their re-
spective shafts 19 and 22 in opposite direc-
tions and by reason of the connections be-
tween said shafts and the members 34 just
described, such rotation of the shafts 19 and
22 will effect rotation of said members 34 in
opposite directions on an axis transversely of
the casing. This rotation of the members
34 will, during drilling operation, impart
rotation to the drilling device as a whole on
an axis in alinement with the axis of the
casing as shown by arrows in Figure 4. A
tie member 48 axially and loosely connects
the members 34 and serves-as additional
means for maintaining assembly of the parts
of the drilling device, it being observed that
the shaft 19 extends loosely through said tie
member.

The interior wall of the upper and lower
65 ends of the casing B are cast in irregular
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shape to permit effective disposition in the
passage C of centrifugal pump turbines. By
reference to Figure I such turbines 50 and
51 are shown fixed on shaft 19 of the arma-
ture 17, while in Figure le turbines 52 and
53 are shown fixed on the shaft 22 of the arma-
ture 18. -

- By reference to Figure 8 it will be observed
that conductor wires leading from a suitable
electric source are embeddeg in the cable 15,
such wires being indicated at 54. From the
cable 15 these wires are tapped out and con-
nected to the motors D and E as shown in
dotted lines in Figure 1.

For convenience in assembling the appa-
ratus the casings A and B are built up of
sections having overlapping edges and riv-
eted together at such overlap.

In operation the shafts 19 and 20 will be
rotated in opposite directions and through
connections previously described will rotate
the members 34 in opposite directions on an
axis transversely of the casing of the appa-
ratus and at the same time the drilling de-
vice will rotate as a whole on the axis of the
casing of the apparatus, this last rotation and
the simultaneous rotation of the members 34
on an axis transversély of the casing of the
apparatus serving to produce a highly effec-
tive drilling action. As there is considerable
water in the shafts of deep wells as drilling
proceeds, the apparatus will be entirely sub-
merged and during its operation such water
will pass through the perforations 14 into
the extension 18 and thence into the passage
C where it is acted on by the centrifugal pump
turbines 50, 51, 52 and 53 and forced down-
wardly through the passage C, passage 32,
into grooves 83 and through openings 41 into

the interior of the members 34 from whence !

it is discharged into the well shaft through
the perforations 44. This cycle of water
movement is continued during the operation
of the apparatus and serves not only to.clear
the drilling device surfaces, but also to sus-
pend the earth drillings in the water and
permit their removal by bailing the water
carrying the earth in suspension from the
shaft.

I claim:

1. A well drilling apparatus comprising
a casing, two axially alined motors within
the casing having armatures rotatable in op-
posite directions, shafts connected to said
armatures respectively, and located in the
axis of the casing, a pair of drilling elements,
means for supporting said elements from
the lower end of the casing for rotation on
& common axis transversely of said shafts,
and connections between the shafts and the
drilling elements for effecting rotation -of
the latter in opposite directions.

2. A well drilling apparatus comprising a
casing, two axially alined motors within the
casing having armatures rotatable in oppo-
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site directions, shafts connected to said arma-

tures respectively and located in the axis of

the casing, a pair of drilling elements, means

for supporting said elements from the lower
8 end of the casing for rotation on a common
axis transversely of said shafts and also for
bodily revolution about the shafts, and con-
nections between the shafts and drilling ele-
ments for effecting rotation of the latter on
said common axis in opposite directions.

3. A well drilling apparatus comprising a
casing, two axially alined motors within the
casing having armatures rotatable in oppo-
site directions, shafts connected to said arma-
tures respectively and located in the axis of
the casing, a ring secured to and depending
from the lower end of the casing for rotation
on the axis of said casing and into which
said shefis project, a drilling element ro-
totably mounted on each end of the ring, and
conmnections between the shafis and drilling
elemonts for offeciing rotation of the latter
in opposibe dirsctions.

4, A well drilling apparstus comprising a
casing, two axislly alined motors within the
casing heving ermatures rotateble in oppo-
site directions, shofés connected to spid arma-
tures respectively and located in the axis of
the casing, o ring sscured to end depending
from the lower end of the casing for rotation
om the axis of said casing and into which said
project, o drilling element rotatably
ied on each end of the ring, end con-
cng betwesn the shafis and drilling ele-
ments for effecting rotation of the latier in
opposite dirsctions, said connections com-
iging bavel pinions fized on the shafls re-
ctively and bevel ring gears fized on the

irilling elements respectively, with both of

40 which latier each of said pinions meshes.

A well drilling apparatus comprising 2

casing, tweo aziaily alined motors within the

zsing having armetures rotatable in oppo-

directions, shafis connected to said arma-
s
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casing, & ring securad to and depending
from the lower end of the casing for rotation
on the axis of said casing and into which said
shafts project, & drilling element rotatably
mounted on each end of the ring, connections

between the shafts and drilling elements for -

effecting rotation of the latter in opposite di-

rections, and a drill element fized to the ring

in axial alinement with the casing and asnid
5 shaifis,

&. A well drilling apparatus comprising a
casing, two azially alined motors within the
casing having armatures rotatable in oppo-
site directions, shafts connected to said arma-
tures respectively and located in the axis of
the casing, a ring secured to and depending
from the lower end of the casing for rotation
on the axis of said casing, said ring having
internal annular ribs at each end, a drilling
element at each end of the ring, each of said
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drilling element being constituted by a por-
tion of a sphere, annular groove formations
at the inner end ‘of each drilling element re-
ceiving the adjacent internal rib of the ring
to rotatably connect each drilling element to
the ring, and connections between the shafts
and said drilling elements for effecting ro-
tation of the latter in opposite directions.

7. A well drilling apparatus comprising
a casing, 8 drilling device mounted on one
end of the casing for rotation on the axis
of the latter and including a ring and cut-
ters of spher cal curvature mounted on the
ends of the ring respectively for rotation on
an axis transversely of the casing, and means
for rotating said cutters in opposite direc-
tions independently of any rotation of the
ring.

8. A well drilling apparatus comprising &
casing, a drill'ng device mounted on one end
of the casing for rotation on the axis of
the latter and including a ring and cutters

of spherical curvature mounted on the ends

of the ring respectively for rotation on an
axis transversely of the casing, means for
rotating said cutters in opposite directions,
and means for eirculating water from a well
being drilled into the drilling device af one
series of points in the latter and discharg-
ing the same from the drilling device af
another series of points,

9. A well drilling apparatus comprising &
cas'ng, a drilling device mounted cn one
end of the casing for rotation on the axis
of the latter, said device including 2 ring
and cutters mounted on ¢the ends of the ring
respectively for rotation on an axis irans-
versely of the casing, and means for rotating
said cutters in opposite directions independ-
ently of any rotation of the ring. _

10. A well drilling apperatus comprising
a casing, a drilling device mounted on one
end of the casing for rotation on the axis
of the latter, said device including a rmng
and cutiers mounted on the ends of the ring
respeciively for rotation on an axis {rans-
versely of the casing, means for rotating said
cutters in opposite divections, and means
for circulating water from a well being
drilled into the drilling device at one series
of poinés of the latter and discharging the
same from the drilling device at another se-
ries of points.

1i. A well drilling apparatus comprising
a casing, a drilling device mounted on one
end of the casing for rotation on the axis
of the latter, said device including a ring
and hollow cutters mounted on the ends of
the ring respect'vely for rotation on an axis
transversely of the casing, means for rotat-
ing said cutters in opposite directions, and
means for circulating water from a well be-
ing drilled through the walls of the cuiters
adjacent the ring and discharging the same
through the remaining walls of said cutters.
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12. A well drilling apparatus comprising
a casing, a drilling device mounted on one
end of the casing for rotation on the axis
of the latter, said device including a rin
and hollow cutters mounted on the ends o
the ring respectively for rotation on an axis
transversely of the casing, means for rotat-
ing said cutters in opposite directions, each
of said cutters including a perforated flat
wall adjacent the ring and a perforated wall
of spherical curvature, and means for eir-
culating water from a well being drilled
through the body of the ring and the per-
forations of the flat walls of the cutters into
the latter and thence through the perfora-
tions of the walls of the cutters having a
spherical curvature, _

18. A well drilling ‘apparatus comprising
an outer casing and an inner casing assem-
bled in spaced relation and the space be-
tween said cases constituting a portion of &
water passage, the upper and lower ends of
the outer casing being shaped interiorly to
constitute the remainder of said water pas-
sage predetermined by the casing, a perfo-
rated hollow extension secured to the upper
end of the outer casing and having its in-
terior in communication with the upper ends
of the water passage, pump devices rotated
without the inner casing in the upper and
lower ends of said water passage, means for
operating said pump devices to pump water
through said passage in the direction of its
lower end, a drilling device mounted on the
lower end of the casing for rotation on the
axis of the latter, said device including a
ring and hollow cutters mounted on the ends
of the ring respectively for rotation on an
axis transversely of the casing, means for
rotating said cutters in opposite directions,
means for conveying water from the lower
end of said passage into the interior of the
cutters, and means permitting discharge of

‘water from the interior of said cutters to the

exterior of the drilling device.
In testimony whereof I hereunto affix my

signtaure.
HASKEL A. PIPPIN,



