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To all whom it may concern.:

Be' it known that I, Avrrep C. STEWART,
a citizen of the United States, residing at
Los Angeles, in the county of Los Z%;rxofeles
and State of California, have invented a
new and useful Well-Drilling Apparatus,
of which the following-is a specification.

The main object of “the invention is to
provide an apparatus for drilling wells by
power developed and applied at or near
the bottom of the well. In diilling wells
it has been usual to provide an engine or
motor at the surface and to drive or opemfe
the drilling means by cables, rods or rotary
casings, e\tendlnfr from the surfue to the
According
to my invention, the motor for oper: mnrr
the bit is located at or near the bottom of
the well and is connected directly to the
drilling means, the bit, and motive device

therefor bunﬂr Jowered as the work pro-

oresses.

Another ob]ecb of the invention is to pro-
tect the motive device for the drill from
the water and mud at the bottom of the
well. _

Other objects of the invention will appear
hereinafter. -

The accompanying drawings illustrate

-an embodiment of my inven tlon, and refer-

ring thereto:

I*wure 1 is a vertical section Of the well.
Fig. 3 is a vertica) sec tion of the lower part
of a well bore, ShOWIHO' the drill operating
therein. Iig. 3 is a view similar to Fig. ‘)
showing the position of the parts for with
drawal of the drill. Fig. 4 is a section on
line wt—p* in Fig. 2.

1 designates the well or bore which is be-
ing drilled, and 2 the casing therein. The
(lrllhno device is mounted in a caisson or
bell 3 dosed at the top and sides and open
for ex-
ample, cylindrical and of a size to permit
it to pass down through the well casing.
Said caisson is snpported by a cable op other
suspensmn meaits 4, hung from the usual
derrick 5 and dram 6 at the top of the weli.
A pipe 7 leads from an uir pump § or
source of compressed air at the top of the
well and extends down'to the catsson 3 and
connects with the interior of said caisson.
This' pipe may also be wused for supply-
ing water for the drilling operation, being
connected to a source of water supply, ior
example, a pump 10.

The drill mechanism is located within the
caisson 3 and operates one or more bits ex-
tending from the caisson at its lower end.
I prcfer to use electrically operated drill-
ing means supplied by flexible insulated
olectric  conductors: 11, connected to any
source of electric current at the top of the
well, and extending down through the well
and connected to the electrlcally opérated
motive device within the caisson. 8aid elec-
trically operated motive device may consist
of solenoids 14 and 15 mounted on a frame

"16 in caisson 3 and connected to wirves 11,

the cores 17 and 18 for said solenoids’ bemg
mounted to slide in guides 20 and acting as
hammers to strike the bits 21 and 22. Said
uit‘; 21 and 22 are mounted to slide in guides

9% and springs 24 and 25 are provided for

aising the bits and cores after each opera-
tion. The number and armngemﬂnt of the
hits may be varied. I have shown a central
hit 21 and & plurality of bits 22 around the
cenfral bit, the operating salcnouls being
correspondingly disposed, and in order to
provide for nnderreuming to permit free de-

scent of the casing, the outer bits 22 and
their ()pﬂmlmw devices may be arranged

with their axes of motion inclined ontward
so that each bit tends to move ontward in
-its downward movement.

The operaiion is as follows:
is lowered into the well, with the drilling
devices and electromotive means 1]1u0fm
and- compressed air is supplied to the ais]
son through pipe 7, so as to exclude water
from the eaiscon or at least from the upper
prirt of the caisson, containing the motive

devices. Water may  also  be supplied
through pipe 7, but said pipe preferably

opens at the Tower part of the eaisson, so
that such  water imumediately passes out
through the open bottom of the caisson and
np around the eaisson, leaving the upper
part of the caisson clear. The motive de-
vieeg in the upper part of the caisson there-

fore operate without interference by the”

The caisson’
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water.,  The current passing to said mative
devices. through wives 11 is controlled by

any suitable means. so as to produce alter-
nating orintermittent excitation of the sole-
noids with reciprocation of the cores 17
unider the action of the =
springs 25.. These cores so operated act as
hammers on the bits 21 and 22, the opera-
tion heing similar to that of a mining drill.
By
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cores and bits are forced to raised position

by springs‘% and 25, and in this position the
bits are drawn inwardly as shown in Fig. 3,
so that the drilling means as a whole, may be
drawn up through the casing 2.

What I claim is:

1. A well drilling _appdratus comprising

- an opén-bottomed caisson, means for lower-
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ing and raising said caisson, means for sup-

plying compressed air to said caisson to |
maintain a portion thereof free of water,

drilling devices located in said caisson and

"motive means for said drilling devices lo-

cated adjacent the drilling devices and oper-
ating directly thereon.

2. A swell drilling apparatus cofnprising

an op‘e’iiibqtbomed caisson, means for lower--
ing and raising said caisson, means for

supplying compressed air to said caisson to
maintain a portion thereof free of water,
means for supplying water to said caisson,
drilling devices located in the lower part
of said caisson, and motive devices for said
drilling devices located in the upper
said caisson. :

3. In a well drilling apparatus, an open- |

bottomed caisson, a cable connected to said

-reciprocate in said caisson so as to move in
paths inclined to the vertical, cutters car-

part of |.
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caisson, means for operating said cable for,
lowering said caisson in the well, drilling\
devices in said caisson, electric motive. de- 30
vices: in said’ caisson connected to operate
said drilling devices, means for supplying
compressed air to said caisson to exclude
water from said motive devices and electri-
cal supply connections extending to said
motive devices from the top of the well.
4.'In a well drilling apparatus, the com-
bination.of a caisson, means for raising and
lowering said caisson, drills mounted".to
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ried by said drills and moving in the oper> -

.ation of the drills so as to project- when in

their lower positions beyond the wall of the
caisson, and motive means within the cais- 4
son for operating said drills.- : ,

In testimony whereof, I have hereunto-set
my-hand at Les Angeles, California this
29th day of September, 1911.

“* ALFRED C. STEWART.- '
In presence of— e
Arraor P. Knieur,
- - GrLapYs RUSSELL. .




