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To all whom it may conceri.

- Be it known that I, PATRICK Y ORKE, a resi-
dent of Washington, in the counfy of Wash-
ington and State of Pennsylvania, have in-
vented a new and useful Improvement in Ap-

paratus for Drilling Artesian Wells; andIdo

hereby declare the followmﬂ* tobe a full, clear,
and exact description thereof.

My invention relates to tools fordrilling oil
and other Artesian wells, its object being to
provide what might be termed an “under

reamer or tool” for drilling through tubing, |

which may be inserted in the well for the full
diameter for which the well had heretofore
been drilled by meansof an expanding reamer,
which can beinserted through the well- tubmm‘
and expanded below the same and then con-

~ tracted so as to be withdrawn.
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The present invention consists, generally
stated,in certain improvements in such class
of re%mmmtools, as will be hereinafter fully
described and claimed.

To enable others skilled in the art to malke -

and use my invention, I will desceribethe same
more fully, 1efeuino~ to the aceompanvinw
drawings, in Whlch—-

Fln‘ure 1 is a view illastrating the manner
of mtroduemﬂ* the reamer into the well and
passing 1t down through the tubing thereof
and withdrawing the tool and Fig. 2 is a like
view 111ustra,t1nw the manner in Whmh the
tool 18 employed for under reaming.

Like letters of reference indicate like parts
in both figures.

The well-tubing ¢ is usually made in sec-
tions about eighteen feet in length, and is
connected by threaded coupling sockets or
collars b,screwed around the outer faces there-
of, 80 1equ11111cr the bore of the well to be of
a dla,meter sufficient toreceive the tubing and
the coupling-sockets, as shown. *The “ordi-
nary well varies in different parts from thir-
teen inches in diameter to five and one-half
inches, according to the different points at
which a drilling operatmn 1s carried on and
according to the number of lines of tubing
within the well; but for the ordinary dullmﬂ*

f are adapted to e*ttend out a su

d, by which it is connected to the ordinary
string of tools within the well, such asto the
dull-Jms and above that to the rope. The
reamer is formed with the two arms e e ex-
tendmﬂ* down from the upperor body portion
¢’ thereof and having formed at their lower
ends reaming-bits ff, the arms e ¢ being
spring-arms and being naturally adapted to

| spring out as soon as theyare released by the

mechanism hereinafter described. When so
released,as shown in Fig. 2, the reaming-bits f
|clent d1s-
tance to ream out the well to a diameter suf-
ficient to receive the tubing—that is, in the
illustration above referred to to a diameter,
say of thirteen inches. When the tool is closed
up, however, as shown in Fig. 1, the entire
tool may be passed down throuwh the tubing
a, 8o that it may be inserted Wlthm the well
and withdrawn therefrom when necessary.
T'his 1saccomplished in the following manner.
Sliding between the two arms e e of 13116 ream-

‘ing-too!l is the central bar g, the upper end of

| ¢ has formed at its upper end a threaded pin 50
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which fits within the socket £, while its lower -

end carries what T have termed the © wedge”’
k, which wedge, when the tool is closed topass
1]}110110'11 the tubmg, ts into seats £’ in the
arms e e, but which wedge, when it is lowered
in the manner hereinafter described, isadapt-
ed to enter the space between the sh0111de1s
[ 1 on the inner faces of the arms e ¢and hold
the reamer open, expanding the arms a suffi-
clent distance to enable it to ream out the
well to the full diameter required, the wedge
k being guided in its course from the seats T
to between the shoulders I by the inclines 7’.
If desired, the seats £’ may be dispensed with
and the wedn*e k be made of smaller diameter,
while the shouldels extend in farther than
illustrated, for some tools this being desirable
in order to prevent the weakening of the arms

e. Thecentral bar ¢ is connected to the arms

e ¢ by two sets of levers, the upper levers m
being hinged or pivoted to the bar at », and
their free ends p extending beyond the arms
¢ in such position that as soon as the levers

it may be presumed that the well is of the m m pass below the base of theline of tubing
full bore of thir teeninches. The under reamer

they may extend beyond 1t, as shown in I‘w
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2, 50 as to permit the opening to the tooland | the line of tubing, and he can continue to

the passage of the wedge k between the shoul-
ders [, but said free ends p of said levers bear-
ing upon the inner face of the line of tubing
when the tool is lowered through the well, and
also providing means for closing the tool when

1t 18 desired to withdraw the same from the
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- m and links 7, extending the tool and at the

60

well,the free endsof theleversstrikingagainst
the base of the tubing and being foreced in-
wardly and downwardly thereby, and so draw-
ing upwardly the wedge &£ and drawing to-
oether the two arms of the reamer. DBelow
sald levers m and just above the wedge / I
also employ the links r,connected tothe arms
e at " and to the bar g at 7% said levers act-
ing to limit the spread of the reaming-tool
and acting with the wedge & to hold the same
rigid during the reaming operation. Inorder
to torce down the central bar ¢, and so cause
the opening of the tool as soon as the levers
m pass the base of the tubing, I employ a

heavy spring s,confined around the bar g and

between the top or body ¢’ of the tool and the

collar ¢’ on the bar, which spring will act to

force the bar g downwardly as soon asthe free
ends p of the leversm will permit the spread-
ing of the tool, and will so act to forece the
wedge £ between the shoulders [, said spring
also acting to resist the heavy strain or jar
which might come upon the tool in the ream-
ing operation, and might act to cause the
closing thereof by jarring the wedge & from
between the shoulders /.

Theinvention may be practiced and the im-
proved reaming-tool may be employed in dif-
ferent ways, according to the work to be done.
For example,let it be supposed that a line of
tubing has been carried down into a well the
desired distance—such, for example, to cut off
a vein of salt water—and that the driller en-

countersastrata of treacherous or caving rock

and that he has difficulty in drilling through
the same. In such cases, instead of working
through the strata of caving rock and then
putting in a second line of tubing, he would
simply raise the tubing a sufficient distance

to permit the reaming-tool to work under the

same and hold the tubing in that position.
He would then close together the reaming-
tool and insert it within the tubing and per-
mit it to pass down within the well. As it is
passing down through the tubing the free
ends p will bear against the inner face of the
tubing and hold the reamer in its closed po-
sition; but as soon as the levers m pass below
the base of the tubing the spring s will foree
down the central bar ¢ through the levers

samo time forcing the wedge & between the
shouldars [ of the arms e, and so locking the
tool ir. its extended position. By raising and
lowering the tool in the ordinary operation
the driller is then enabled to ream out the
well to the full diameter sufficient to receive

l

ream out the well until he gets below the dif-
ficulty encountered, such as until he gets be-
low the caving rock, and at the same time he
can protect his reaming-tool, or, for that mat-
ter, the drilling-bit, which ecan operate through
the tubing by suspending the line of tubing
sufficiently close to the tool to prevent any
rock from falling in and clogging or wedging

around the tool, and so locking it within the

well. Whenitisdesired towithdraw the ream-
ing-tool from the well, it is only necessary to
draw up thereon with sufficient pressure to
overcome the force of the spring s, when as the

free ends p of the levers m strike thelower end
~of the line of tubing they will be forced down-
~wardly and inwardly and will force the cen-

tral bar ¢ upwardly, so as to compress the
springand withdraw the wedge & from between
the shoulders /, so providing for the drawing
of the tool within the tubing, and the free
ends p of the levers m will hold the arms e ¢
of the reamer in their closed position, so that
the reamer may be drawn through the tubing.
If desired,theoperator in starting his well may
employ a smaller diameter of tubing and may
tube or case his well continuously forany dis-
tance he may find desirable, simply drilling
through the tubing, and then by means of the
under reamer ream out the well to a sufficient
diameter to receive the tubing and then low-
ering the line of tubing, adding section by
section thereof at the upper end.

By my invention I provide for the drilling
of all wells without the necessity of inserting
a separate length of tubing extending from

| below any particular obstruction to the top of

the well, as I am enabled to employ but one
diameter and one line of tubing within the
well. I am also enabled to drill the well by
lowering the tubing, at the same time to hold
back any caving rock which might act to clog
or lock the tools within the well, so overcom-
ing the danger of the loss of the tools or the
loss of the well, and providing easy means of
passing through any strata of caving rock en-
countered. I also reduce to a great extent
the cost of drilling such wells by the saving
in the cost of the tubing employed. |
What I claim as my invention, and desire
to secure by Letters Patent, is—
- 1. A reamer for Artesian wells, having two
arms carrying bits at the lower ends thereof,
a central bar longitudinally movable with re-
lation thereto, and lever connections extend-
ing between and connected to said arms, said
bar to provide for the closing and expanding
of such arms, said levers having free ends

adapted to extend beyond the arms of the

reamer, substantially as
set forth.

2. A reamer for Artesian wells, having two
arms carrying bits, a central bar longitudi-

and for the purposes

nally movable with relation thereto and car- |
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rying a Wedge at the base thereof, and the le- | oted to said bar and arms near said wedge- -
vers pivoted to said barand arms and having | block, substantially as and for the purposes
the free ends extended beyond the arms, sub- | set forth. |

stantially as and for the purposes set forth. In testimony whereof I, the said PATRICK
5 3. A reamer for Artesian wells, having two | YORKE, have hereunto set my hand.
arms carrying bits, a central bar g, longitudi- |

nally movable with relation thereto and car- | ' PATRICK YORKE.
rying the wedge & at the base thereof, the Witnesses: o
levers m m, pivoted to said bar and arms and J. N. COOKE,

1o having the free ends p and the links », piv- | ROBT. D. TOTTEN.
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