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Ty

(Nn madel ‘}

1o alil w?wm it nw&y concermn:
Be it known that we, ROBERT I, ELLIOTT

residing at memfﬂmm in the county of J of-

ferson, and JoHN B CARRIN GTON, residing
at Jasper, in the county of W Eﬂk@l‘ State of
Alabama, citizens of the United Smtes have
invented certain new and useful Imprm%-
ments i Drills for Boring Curved Holes; and
we do hereby declare Lhe following to bhe a
full, clear, and exact description of the in-
Venmon such as will enable others skilled in
the art to which it a pper ains to make and use
the same. | S
~Our invention 1elat€=s to 11]11)1‘0\76111611138 in
drills for boring curved holes in rock, metal,

wood, or any other material that can be bored.
The said invention is primarily intended
for boring in rock, but can be readily adapted

to 1)01'111*0 1n other nmtel*mls; as has already

been 511ggested

The said invention consists, essentially, of

a 11gid curved shell pipe or casing, carrying

the bornw—-tool at the forward end thereof,
and & ﬂeﬂble shaft or power-transmitting de-

vice passing through said curved shell ::md
connecting said bormﬂ-tool with the source

-~ of power.

Referenceishad tothe accompanying draw-

~1Ings, in which the samme parts are indicated

30

by th(, same 10tters thromlmut ﬂle several
Views. |

Figure 1 represents a plan view, pa,rtly in
Secmon of our improved drilling -machme as
:zLdapted for use in mining, bﬂmﬁ connected
to a jack-postin a mine. Tig. 2 represents a
view of a modification in whmh a gulde-seg-

“ment is substituted for the SwWinging &39(31301‘

40

shown in Fig. 1. TFig. 3 1‘01)1"688111]& a SBOthll
along the lmea,t;r:: of Llﬂ -
a eentml lonﬂltnduml S&Lh@ﬂ of OuUr inven-
tion as alpphed to drills for boring in metal
or wood. Iig. 5 represents a Slde elevation
of one of the 1111115 or segments of the flexible
shaft shown in Fig. 4. Fl“ 6 represents an
end view of the 1111];: %hown in Fig. 5 as seen
from the left of said figure.
another form of ﬂeuble shaft in Lhe curved

casing. Ifig.8represents an end view of one
of the lmks or segments of the flexible shaft
shown in Kig, 7. Elﬁ Jrepresents a side view
of the lmh oY soﬂment shmvn in Figs. 7, §,

IFig. 4 1"612}1‘8’36111}3'

Fig. ’7 represents

of the link shown in Figs. 7, §, and 9, show-

ing the end 0ppo&1te 10 let 1"@1:)1*e%11ted in
I‘w 3.

Refeumﬂ éspeelally to Figs. 1 t0 3 3,1n which

the dewce is shown as m*rmloed for use in

‘mining, A represents a ]101101"\? pipe made of
rigid material and of the desired curvature.

T111s pipe is, perfomted at its forward end, as
at a, to deliver into the bore-hole the air,
W&ter or other filuid which is fed in Lhrouﬂh

the pipe A’ for the purpose of blowing or
washing out ‘the chips or cooling the dllﬂ*

steel, or both.

- B repr esents A Wire 1"*0pejwhie]1' 1s connected
b}f any suitable connection to the drill-steel
or boring-tool C at the forward end of the

curved pipe A. At the other end of the

curved pipe A the said wire rope B termi-
nates in a coupling b, which is connected by
the coupling d to the wire rope D, which wire

rope is connected by the eouphn os d' and e
to a shaft driven by the pulley E and belt F.

Thus motionistransmitted from the said belt
to the boring-tool C.

In the form of device shown in Pl“
pipe Ais clamped in the groove & of the
K, projecting from the sector K, the oppo-
site’ side of the said pipe engaging in a oroove
m in the block M, which 511{165 on ﬂmdes k',
and is elamped by means of the serew N, con-
trolled by the hand-wheel N'. The sector K
1s journaled on the jack-post P, and has rig-
idly connected to itself the worm-wheel K>, in
which meshes the worm R, journaled in the

1 the

bearings P, fast to the jack-post P, and op-

erated by means of the hand- wheel R/. By
means of this hand-wheel R’ the feed motion

is given to the pipe A and the boring-tool C,

and the boring-tool may be withdrawn either
by reversing the motion of the hand-wheel
R’ or by swinging the sector K by hand about
the jaclk-post P T'he pulley E is journaled
in the frame I, which may be loosely con-
nected to the ch]f;: -post in any desired way._

W hile we have shown a pulley E as a means
of transmitting motion to the wire ropes D
and B3, any 0t]1er means for imparting the
rotary motion to these 1'ope‘3 may" be ELdopted
if desired.

It will not 9.;1\?:553‘5 be '_p t*actlcftble in a mine,

anlZe

‘3,11(:1 10, and I‘lo 10 1"6[)168611128 an end view
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the space therein being ordinarily very con-
tracted, to arrange the parts as shown in Kig.
1, and therefore some such arrangement as
is shown in Fig. 2 may be adopted, where the

arrangement of the parts is generally similar |

to that shown in IFig. 1, except that the sector
K is replaced by a segment S, which 18 pro-
vided with a groove s', in which a tongue from
the block K* projects. In this form of con-
struction the feed may be by hand, or any
desired mechanism for moving the block K-
along the segment S may be adopted.

In the form of device shown 1n ¥igs. 1 to
3 the flexible shaft is shown as made of a

wire rope, which would probably not be rigid

enough to operate except in coal or soft rock
or soil; but in Figs. 4 to 10 the flexible shatt
is made of rigid integral links or segments
whose ends admit of lateral movement rela-
tive to each other and yet which present a
rigid resistance to torsional strains. -

In Fig. 4 the curved shell A is bent, as at
«?, to form a journal-bearing for the stem ¢
of the drill-spindle C?, to which the tool C' is
secured. This spindle terminates in a ilat
lug ¢® andisshouldered, asat ¢, against which
lug and shoulder one of the end lugs 0’ of the
link B’ bears. The opposite lug of the link
is obversely disposed toengage the adjacent
lug of the next link, as shown 1n Fig. 4.

In the form of flexible shaft shown in Kig.
7 the links B? are provided with lugs 0° and
recesses 0?, obversely disposed in the ends
of the links, as shown in detail in Ifigs. 9 o
10. These links are flexibly connected to-
gether by inserting the lugs of each link in
the corresponding recesses of the adjacent
link. It will be seen that by this construc-
tion a flexible shaft is secured which atfords
a rigid resistance to torsional strains. The
front end of the flexible shaft is connected to
the tool as shown in Figs. 1, 2, and 4 or in
any other convenient way, and the rear end
of the shaft is connected to the source of
power as shown in Fig. 1 or in any other way
desired. DBy this mode of construction the
flexible shaft may be readily inserted in or
removed from the curved shell and defective
links may be conveniently renewed.

By baving the pipe A struckin the form of
an arc of acircle of any desired radius acurve
of any desired curvature may be obtained in
the bore-hole. '

It will be obvious that many modifications
of the herecin-described apparatus might be
made which could be used without departing
from the spirit of our invention.

Having thus described our invention, what
we claim, and desire to secure by Letters Pat-
ent of the United States, 1s—

1. A device for boring curved holes, com-
prising a curved rigid shell, with apertures

near the front end thereof, a flexible shaftt

mounted in said curved shell with fluid spaces
between said shaft and the interior of the
shell; a boring tool attached to said fiexible

550,783

shaft; means for rotating said shaft; and
means for foreing air or other fluid into the
said shell to escape through said aperture
substantially as described.

9. A device for boring curved holes com-
prising a rigid shell curved in the form of an
arc of a circle with apertures near the front
end thereof, means formmoving said shell about
the center of said cirele, aflexible shaft mount-
ed in said shell with fluid spaces between said
shaft and the interior of the shell, a boring
tool attached to said flexible shaft, means for

rotatingsaid shaft, substantially as described,

and means for forcing air or other fluid into
said shell to escape through said apertures.

3. In a mining drill, the combination with
a curved rigid shell, a holder for said rigid
shell, pivoted at the inner end of its radius
of curvature, means for moving said holder
about its pivot, a flexible shaft mounted in
said shell, a boring tool attached to the front
end of said fléxible shaft, and means for ro-
tating said flexible shaft, substantially as de-
seribed.

4. In a mining drill, the combination with
a curved rigid shell in the form of an arc ot
a cirele, a holder for said rigid shell, means
for moving said holder about the center of
curvature of said shell, a flexible shaft mount-
ed in said shell with fluid spaces between said
shafts and the interior of the shell, a boring
tool attached to the front end of said flexible
shaft and means for forcing air or other fluid
into said curved shell and openings for the
passage of the fluid near the front end of the
shell,and means for rotating the flexible shaft,
substantially as described.

5. A device for boring curved holes c¢om-
prising a rigid curved shell, an arm rigidly

connected to said shell and pivoted atthe cen-

ter of the radius of curvature thereotf, means
for moving said arm aboutits pivot, a flexible

shaft mounted in said shell, & boring tool at-

tached to said flexible shaft and larger in di-
ameter than said shell, and means for rotat-
ing said shaft, substantially as described.

6. In a mining drill the combination with
a curved rigid shell, a holder for said rigid
shell, pivoted at the centerof curvature there-
of, a worm wheel on said holder, and a worm
engaging in said worm wheel mounted insaid
shell, a boring tool attached to the front end
of said flexible shaft and larger in diameter
than said shell, and means for rotating said
flexible shaft, substantially as described.

In testimony whereof we affix our signa-
tures in presence of two witnesses.

ROBERT H. ELLIOTT.
JOIIN B. CARRINGTON.

Witnesses for R. H. Elliott:
J. B. ROBINSON,

II. C. KENNARD. |
Witnesses for J. B. Carrington:
PHILLIP RICHARDSON,

J. H. HAYES.
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