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UNITED STATES

+tEORGE WESTI NGHOUbD, JR.,

PaTeNT OFFICE.

, OF PITTSBURG, PENNSYLVANTA.

WELL-DRILLING APPARATUS FOR OiL, GAS, OR WATER.

SPECIFICATION forming part of Lietters Patent ITo. 307,606, dated November 4, 1884,

Application filed June 21, 18284,

To all whom i6 may concern:

Be it known that I, GEORGE WISTING-
HOUSE,JT.,a citizen ofthe United States,resid-
ing at T’lttsbm , in the county of Allegheny
and State of Pennsyh ania, have invented or
discovered certain new and useful Improve-

ments in Well - Drilling Apparatus for Oil,

Gas, or Water, of whmh improvements tlw
following is a SpeOlﬁC‘LtIOJl.

In the accompanying drawings, which make
part of this spoclﬁcatmn Fig nrel Sheet 1, is
a view in elevation of a delrlck and other g mp-
paratus ‘1dapted to the practice of my-inven-
tion; Iig. 2, Sheet 2, a view,partly in eleva-
tion (md partly in verfical longitudinal section,
of the tubing and motor; I‘Jg. , a side view,
in elevation,of the w1ndl'Lss Fig. 4, a plan or
top view of the sanie; I‘w 5, a hovizontal
section,on an enlarged scale through a pair of
guide- clamps Fig. 6,aver bl(fLI secblon through
Lhe same; I'ig. 7, a view in elevation ot a
guide- Cl’Lll]P as seen {rom the inside; Figs. 8
and. 9, Sheet 3, longitudinal central bectlons
at 110ht fuwles one to the other, through the
motor Iuo 10, a side view,in elevation, Jof the
same; lug 11, Sheet 4, a transvelse SPCthll
tl)lOtloh the motor at the line C D of Fig. §;
Fig. 12, a similar section at the line B T; 11 ig.
13 a snmlfu section ab the line A B, and l*w
144 plan or top view.

The object of my invention is to facilitate
and expedite the drilling of wells for oil, gas,
or water by obviating the delays heretotme
ocecasioned by the necessny of intermitting
the drilling operation to remove the cuttmgs
and other bOhd matters from the bore of the
well.

To this end my invention, generally stated,
consists in the combination 01 arotary eutbmo
apparatus, a fluid - pressure motor actuahnw
the same, and means for sustaining and feed.
ing said cutting apparatus and motor, supply-
ing the motor with fluid under pressure, and
dellvermg the actuating-fluid into the bore of
the well, in order to effect the requisite dis-
charge of solid matter therefrom during the
operation of the cutting apparatus.

The improvements claimed are hereinafter
fully set forth,

To carry out.my invention I erectabove the
point at which the well is to be bored a suit-

able derrick or vertical frame, 1,which serves

for the support and adjustment in operation
of the several members of the apparatus. A

{(No modcl)

main pipe, 2, the upper section, 3, of which is 55

externally threaded throughout 1ts length, is
Jocated centrally within a dISCthl'OG casmg, 4,
within which it is guided, so as Fo be main.
tained in its longitudinal movements concen-

tric with the axis thereof, by guide-clamps 5, 6o

secured in pairs around its periphery and fit-
ting freely in the casing 4. The external
thread of theupper section,3,of the main pipe
engages a nut, 6, secured upon the derrick,

and preferably made in two sections, 8o as to 65

be separable and removable from the section
3,t0 admit of the speedy elevation of the lat-
ter, as from time to time reguired,for the in-
sertion of additional seetions in the main pipe
in the progress of the work. A flexible sup-
ply-pipe, 7, is connected to the threaded sec-
tion 3 of the main pipe at or adjacent to its
upper end, and a hoisting-rope, 8, is secured
to the upper end of said sectionand led around

70

a pulley, 9, on the derrick to the drum-10 of 75

a windlass, 11. A rotary engine or motor of
any suitable and approved constraction isse-
cured to the lower end of the main pipe 2,
with its shaft preferably eccentric to the axis

of the pipe, said main pipe performing the 3¢

funetions of supporting the motor, supplying
motive fluid thereto, and acting as the medinm
through which the requisite progressive down-
ward feed is-imparted to the eutters.

The motorherein shown isasimple and com- 85

pact rotary engine having a eylinder, 12, pro-
vided with upper and lower heads, 13 14, se-
cured by transverse bolts 25, and an eccentric
piston-drum, 15, formed together with or se-

cured to a shaft, 18, mounted in bearings in 90

the heads eceentrlcally to the main pipe 2,
the drum being fitted with a series of plsbom
or abutments, 16, secured to fransverse guide-
stems 17, and working in radial slots in the
piston drum.
to the lower end of the main 1)11)(3 2, which
communicates with a chamber, 19, inthe head
13, from which a mpply-passng‘e, 20, extends
along the eylinder to its lower head, 14. DMo-

tive fluid is delivered to the pistons through roc

supply - ports 21, leading from the passage
20 to the bore of the eylinder, and after act-
ing on the pistons is exhausted therefrom
through discharge-ports 22 on the opposite
side of the eylinder.

formed in the motor-shaft 18 and extending
from the piston-drom to the lowér end of the
shaft, communicates by ports 24 with the sup-

The upper head, 13, isseeured g5

A central passage, 23, 10!
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ply-passage 20, a constant discharge of fluid
under the working - pressure being thereby
effected at the lower end of the shaft during
the operation of the engine. The motorabove
described does not, however, separately con-
sidered, form part of my present invention,
and any other construction of engine capable
of imparting rotation in a plane perpendicu-
lar to the axis of the main pipe may be sub-
stitnted in the- discretion of those skilled in
the art. A socket or chuck, 26, secured by a
key, 27, to the lower end of the motor-shaft
18, supports a cutter-head, 28, of any suitable
form, to which are secured a series of tools or
cutters, 29, of diamond or other material of a
sufficient degree of hardness, the cutter-head
being held in position by bolts 30, or other-
wise connected, so as to be readily insertible
and removable, asrequired. By locating the
motor eccentrically to the main pipe, as speci-
fied, the area traversed by the cutters is cor-
respondingly increased.

To provide for an additional dirvect delivery
of fluid into the discharge-casing, a series of
openings, 31, leading from the chamber 19,
may be formed in the head 13, and a waste-
Dipe, 32, connected to the upper end of the
discharge-casing, conveys the fluid and solid
matters which pass upward through the same
to any convenient point of delivery.

The downward feed of the cutters, as well
as themovement of the motor-shaftin an orbit
eccentric to the axis of the main pipe, is ef-
fected by gradual and intermittent movements
of the main pipe about its axis, said move-
ments producing a downward traverse of said
Dipe and the connected motor and cutter-head
through the engagement of the threaded see-
tion 8 with the stationary nut 6. Tor this
pburpose a hand-lever, 33, actuated by the op-
erator, is clamped to the main pipe in any con-
venient position, itslocation being varied from
time to time as becomes necessary in the de-
se2nt of the pipe as the drilling of the well
progresses. The feed may be effected by au-
tomatic mechanism, if preferred; but its per-
formanece by the operator enables it to bemore
accurately regulated to the requirements of
the work performed by the cutters. »

In lieu of connecting the motor to the lower
end of the main pipe and rotating only the
motor-shaft and connected members, the cut-
ter-head may be connected directly to the main
pipe, and the pipe rotated by a motor exhaust-
ing thereinto, so as to discharge at a point or
points adjacent to the cutters, as in the con-
struction above desceribed and shown, the func-
tions of actuating the cutters and carrying off
the solid matters being similarly performed by
the motive fluid in botl cases.

In operation, fluid under pressure, which
may be steam, compressed air, or high-press-
ure gas—such as natural gas delivered from a’

‘well—Dbeing led into the supply-pipe 7, the

same, passing to the motor, effects the rapid
rotation of the cutter-head 28, the cutters of
which, by their planing or abrading action,

cut away in minute portions the earth or rock
upon which they bear. The blast of fluid
from the lower end of the motor-shaft drives
the cuttings and sediment from the path of
the cutters, and the upward current induced
thereby, as well as by the exhaust of the mo-
tor and the direct discharge through the up-
per cylinder-head, carries with it thesolid mat-
ters, which passwith the escaping fluid through
the discharge-casing and discharge-pipe, thus
permitting the drilling operation to be. con-
tinued without intermission, as heéretofore,
for their removal. The main pipeisfed down-
wardly as required by the progress of the
work, and when the lower end of the upper
threaded section, 3, has been brought nearly

‘to the top of the discharge-casing it is de-

tached from the adjacent section of the main
pipe, and the nut 6, having been removed, is
elevated by the windlass for a sufficient dis-
tance to admit of the insertion of another’sec-
tion of the main pipe, which being properly
connected and the nut 6 replaced, the operation
is continued, additional sections being added

quntil the depthrequired for the well has been

attained. :

I claim herein as my invention—

1. In a well-drilling apparatus, the combi-
nation of a cutling apparatus, a motor im-
parting rotation thereto, a main pipe support-
ing said cutting apparatus and establishing

communication between the exhaust-passage

of the motor and a discharge-opening adjacent
to the cutting apparatus, and a discharge-
casing inclosing said miain pipe, substantially
as set forth.

2. The combination of a cutting apparatus,
a motor imparting rotation thereto, a main
pipe supplying motive fluid for the actuation
of the motor, and a port or passage above the
motor affording a direct discharge of fluid
from said main pipe into the bore or excava-
tion in which the cutting apparatus operates,
substantially as set forth. :

3. The combination of a main supporting
and fluid-supply pipe, a motor connected

thereto, a cutting apparatus rotated by said

motor, an exhaust-passage delivering fluid
from the motor into the excavation in which
the cutting apparatus operates, a discharge-
casing inclosing the main pipe, guides inter-
posed between said casing and pipe, a thread-
ed section and an operating-lever, each con-
nected to said pipe, and a fixed nut engaging
said threaded section, substantially as set
forth. ) )

4. The combination of a main supporting
and fluid-supply pipe, 2 rotary motor con-
nected to said pipe eccentrically to its axis,

‘and a cutting apparatus secured to the shaft

of said motor, substantially as set forth.
In testimony whereof 1 have hereunto set
my hand.
GEO. WESTINGHOUSE, J=.
Witnesses: ]
J. SNOWDEN BELL,
R. H. WHITTLESEY.
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