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To all whom it 7%@;/ CONCETTV:

Beit known that], DAWIELWARNER autl—
zen of the United btates residing at Bronson,
in the county of Br&noh and Sta,te of Mlohl-
oan, have invented anew and useful Drilling-
Ma,ohme of which the fo]lowmn' 1S a speuﬁ-
eation.

This lnventlon relates to well dllllmn' ma-

chines embodymg a drill of the dllple‘{ type,

consisting of inner and outer conecentrie dull
members |

The object, of-the mventlon is to equip ther
machine with simple and effective mechan- |
ism for effecting the simultaneous reciproca-
tion of the dnll members in opposite diree--
tions and toimpart a-rotary movement to the,
inner drill member during the reciprocation
thereof in order thatsaid inner drill member

may be constituted by a twist-drill.

A further object of the invention is to atil-

ize a single walking-beam for the simultane-
ous oppos_ute reciprocation of the drill mem-
bers through the medium of a pair of inde-

pendent oa,bles, the walking-beam being os-

cillated by the mechanism employed to rotate
the inner drill member.

To "the aooompllshment of the foretr01nﬂ"

objects and others ‘subordinate thereto the
invention consists in”a drilling-machine em-

bodying certain novel features Cand details of
construction and arrangement of parts, as

" hereinafter fally desoﬂbed illustrated in the
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drawings, and moorporated in the claims.

In the accompanying drawings, Figure 1.is

a, side elevation of a drulmg—maohme com-

plete constructedin accordance with the pres-
ent invention, showing both cables connected

to the wa,lklntr-bea,m | Fw' 2 is an elevatlon
taken at rlﬂ'ht angles to Fig. 1.
enlarged seotlon taken 1onn'1tudmaully of the
main drwmo' shaft and extending through

the main Dlatform one of the cables being

wound upon the main shaft in dotted lmee
Fig. 4 18 a sectional plan view of the parts
shown in Fig. 3. -Fig.bdisa side elevation of
thelower portion of the stand, showing a modi-
fication in the driving mechanism for the in-
ner and outer members. Iig.6isan enlarged
detail elevation. of the inner and outer drill
members, showing the lifiing - bail for the
outer drill member and the inner member

| econstructed in the form of}t twist-drill.

- bers.
.Walkmﬂ' be:-tm

Fig. 3 is an-

(No model )

Fig.
7 is an enlarged detail Veltloal section Show-
ing other forms of inner and outer drill mem-

- Fig. 8-is e, (letml wem of one end of the

Smnlm numerals of 1 efet enoe deswna,te COY-

'1 espondmﬂ' partsin ell the figures of the draw-

ings.. :
The drilling- machine contemplated in this
invention is espeomlly designed with refer-

ence to the drilling of gas and oil wells and

comprises a portable etand which may be
carried from place to pla,oe .;md mounted at

‘the point where the wellis to be drilled. The
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Stend whloh 1S bestillustrated in Figs.1and

9. ecomprises a main platform 1, ‘which is
supported at a suitable elevation above the

at their lower ends to a suitable base-frame
3 and braced at intermediate points in their
height by means of cross-bars 4 and 5. Ex-
tending upward from the platform 1 are other

posts 6, connected at their top to a second

smaller' platform 7,whichis bolted to the upper
endsof the posts and supported solely thereby.
The posts 6 are braced at points intermediate
of their length by meansof suitable oroes-bms

-8,and these orose—ba,rs are alsoarranged tosup-
;,port a central cross-bar 9, which is provided
-with an openmn' to form a guide for the shaft
10 of the drill. Another begring1lis provided
- for said shaft,-which la,st-named béaring 1s
.| connected 'mth the lower main platform 1,

~while resting upon the bearing 11 is a bevel-
-pinion 12, having an mternalfea,ther orspline
to engage a groove 13, extending’ longitudi-
‘nally “of the drIII-ehaft 10,80 as topern:ut the

shaft to be raised and lowe1ed through the

‘bevel-pinion 12, while at the same tlme the

said shaft and. loevel -pinion are caused, to To-
tate together, - The drill-shaft 10 will in prac-
tice be composed of a number of sections hav-
ing a screw- ‘threaded engagement with each
other so that they may be connected and dis-
connected according to the depth of the well
and so that addltlonal sections may be added
from time to time as the depth of the well in-
creases. 'This feature is so well’ understood
in the art that noillustration thereofisdeemed
necessary, although by reference to Fig. 6 it
W1ll be seen that T have illustrated the shaft

ground by means of oomer-poste 2, connected '
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- drill member 16.

L5

20

=

10 as provided in its lower end with a socket
to receive a threaded shank 14 on the con-
tiguousend of the next lower section 15, which
in said figure constitutes the inner member
of the drill. By unserewing the drill 15 an
additional shaft-section may be applied to
the shaft, 10 and the drill subsequently at-

tached to the added section in a manner that
will be readily understood.

The drill is of a duplex character, compris-
Ing an inner drill member 15 and an outer
These drill members are
arranged concentrically with relation to each
other and are adapted to have independent
movement, the outer member 16 beingin the
nature of a sleeve or jacket which surrounds
the inner member 15 and allows the inner
member to reciprocate and revolve without
affecting the outer member and while the lat-
ter 1s itself being reciprocated by the operat-
1ing devices hereinafter described.

In I'ig. 6 the inner member is shown as con-
sisting of an ordinary twist-drill having the

- spiral entting portion 17, the said drill being
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adapted to operate both as a thrust and ro-
tary drill. In the same figure the outer drill
member is shown to consist of a sleeve of
uniform diameter, having its lower end pro-
vided with cutting-teeth 18, which operate

outside of and around the inner drill member.

The inner drill member is connected directly
to the maindrill-shaft 10, while the outer drill

member is connected to an operating-cable

19, which is moved upward and downward
by mechanism hereinafter referred to, there-
by imparting a corresponding upward and
downward reciprocating movement to the
drill member 16. In orderto connect the ca-
ble 19 to the outer drill member, the latter is
provided with a bail-shaped loop 20, pivotally
connected at 21 to the upperend of theouter
arill member, as shown in Figs. 1, 5, and 6,
the said loop being arranged to slide along
the shaft of the inner drill member. -

~In Fig.7 I have shown an inner drill mem-
ber adapted especially for a reciprocatory or
driving movement, thesaid drill member hav-
ing a cutting head or bit 22, which is received
In an enlarged jacket 23, forming the lower

end of the outer drill member, the latter be-

ing also provided with a guide-sleeve 24,
through which the shank 25 of the inner drill
member passes.

The mechanism for imparting independent
movements to the inner and outer drill mem-
bers comprises, essentially, a main driving-
shaft 26, mounted in suitable hearings 27 on
the platform 1 and having fast thereon at one
end a bevel gear-wheel 23,which meshes with
the bevel-pinion 12 to impart a rotary move-
ment to the drill-shaft 10. Intermediate its

ends the shaft 26 is provided with a belt-pul-
ley 29 to receive a driving-belt from any suit-
able motor, and at its opposite end said shaft
13 provided with a bevel-pinion 30, which

-the length of the cable.

699,122

[ on the platform 1 and extending at right an-
- gles to the main driving-shaft 20, as shown 1n

I1ig. 4. Mounted loosely upon the shaft 32
is a belt-pulley 34, adapted to be thrown into
and out of engagement with the shaft 32 by
means of a shiftable elutech-collar 35, splined

to the shaft 32 and adapted to be moved by
a shift-lever 36. The pulley 31 receives a belt
37, which passes around another pulley 38 on

a shaft 39, mounted in suitable brackets 40
and arranged beneath the platform 1, said
shaft having fast thereon a drum 41, upon
which is wound the cable 19, which connects
with and serves to operate as well as raise
and lower the outer drill member 16.
Located beneath the platform 1 is a walk-
ing-beam 42, fulerumed intermediate its ends
at 45 in brackets 44, the said walking-beam
having pivotally connected thereto at one end
an operating-link or pitman 45, which con-
nects with a wrist-pin 46 on the bevel gear-
wheel 31, wherebyin therotation of said gear-
wheel an oscillatory movement is imparted
to the walking-beam 42. Said walking-beam
Is provided at or near its other end with a
clamp or cable-grip 47, (see TFig. 8,) by means
of which the cable 19, connected to the outer
drill member, may besecurely and adjustably
attached to the walking-beam at any point in
The said walking-
beam is also provided with an additional ca-
ble-grip 48 for receiving and holding another
independent cable 49, which extends upward
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throngh an opening 50 in the platform 1 and

passes over a guiding-sheave 51, mounted in
bearing-brackets 52 on the upper platform 7,
the said cable passing downward through an
opening 53 in the platform 7 and connecting
with a swivel-head 54, connected to the upper
extremity of the drill-shaft 10. In view of
the fact that both of the cables 19 and 49 of
the drill members are connected to the same

end of the walking-beam 42 and that the ca-

ble 49 is doubled around the sheave 51 it will
be seen that the inner and outer drill mem-
bers will be simultaneously reciproeated in
opposite directions, the inner drill member
descendingas the outer drill memberlascends,
and vice versa. At the same time that the
inner drill member is reciprocated it is also
rotated within the outer drill member, thus
facilitating the cutting operation, and by rea-
son of the outer drill member operating inde-
pendently of tne inner drill member it serves
to cut around the inner drill member and also
to clean the inner drill member and free it
from adhering material. Thus it willappear
that the inner drill member is simultaneously
reciprocated and rotated and that the outer
drill member is simultaneously reciprocated.
The special utility of this arrangement is that
the rotation of the inner drill member effects
the boring of a hole, and as the drill proceeds
the reciprocation of the outer drill member
breaksaway the edgesof the holethus formed,
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but does so after the inner drill member is
elevated out of the hole and at a time when

meshes with a bevel gear-wheel 31 on the end |
of a counter-shaft 32, mounted in bearings 33 |
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~the inner drill bodily.
raise and lower the outer drill member 16 the

699,122

the édges or walls of the hole are not sup- |
ported by the inner drill members—that is to
say, while the rotary inner drill member is

boring a cavity the outer drill member is in

an elevated position, but-as the inner drill
“member is refracted from the-cavity the outer
drill member is thrust forward to break down

the unsupported cavity-walls. |
When it is desired to elevate or lower the

main drill-shaft 10, the cable 49 is discon-
" nected from the walking-beam and the end:
thereof passed through an opening 55 in the

main driving-shaft 26, after which by starting

theengine and rotating the shaft 26 the cable
49 will be wound thereon in the wanner illus-

trated in dotted lines in-Fig. 3, thus raising
Likewise 1n order to

- eable 19 is disconnected from the walking-

20

beam, and by shifting the clutch-collar 35

the dri iving-pulley 34 is caused to actuate the
belt 37 and pulley 88, thereby winding or un-

- winding the drum 41and operating upon the
cable 19, with the effect that the outer drill

25

member 16 will be raised or lowered accord-

ing to the direction of rotation of the drum.
_Wheu it is desired to operate the inner drill

~member with a rotary action only, the cable
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49 may be-left disconnectéd from both the

walking-beam and the main driving-shaft 26,

Lhereby allowing the drill to remain at the
bottom of the well where it will be rotated

by the gearing helemebeve ‘described. In

_cenmnetlen with such rotary drill-the outer.

drill member may be-employed and caused

to reciprocate by the means referred to, thus
facilitating the drilling action and materml]y |

assisting the inner drill member by keeping

the latter clean and breaking up the mate-
rial at the point whele the inner drill mem-

ber 1s operating.

In Fig. 5 I have illustrated anether ferm_

of mechanism for imparting reciprocatory
movements mmultaneously to the outer and

inner drill members in different directions

without imparting a rotary motion to the in-

fulerumed about ecentrally, and the operating
cables 19 and 49 are connected, respectively,
to the opposite ends of the Walkmn'-beam the

x'Sd.ld cables being guided -at mtermedlate

53

~ the walking-beam is vibrated by the connect-

6o

points in ‘their length by means of ‘guiding

sheaves.or pulleys 56, journaled in any emt-
able manner upon the machine-frame. As

ing-rod 45, one of the drill members will be

lifted while the other is dropped, and move-

ment will be’ mmultaneously imparted to the
two drill members in opposite directions.

Any suitable means may be provided for
lengthening the cables 19 and 49 according.

to the depth of the well at the time of opera-
tion. The construction previously described

is, however, preferred, as the operating-ca-
bles are aleo capable of -being used "as the
means for elevetmw and lowermﬂ' the-drill |

Under the arrangement
illustrated in Fig. 5 the walking-beam 42 is

members in removing the same from the well_

or lowering the same into the well.

¥From the foregoing description it W111 be
seen-that the inner mtery drill member may
have imparted thereto a reciprocatory move-

‘ment or not, as may be:-preferred; also that
the inner and outer drill members are simul-

taneously reciprocated in opposite directions

by means of independent cables and operat-

ing connections therefor and that the same

-eables which are used to actnate the drill

members are also employved to raise and lower
the said drill members at a,n} tlme dmmﬂ' the
drilling of a well.- |

From the ferefremn' it is’ theucrht tha,t the
construclion, operatmn
tagesofthe herem described invention will be
apparent to those skilled in the art without

further deseupblon and it will be understood.
‘that various changes in the 8ize, shape, pro-

portion, and minor details of eonsm uetion
may be resorted towithoutdeparting from the

‘spirit or sacrificing any of t.he advantaﬂes Of
‘the invention.

and many: advan-
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-Having thus deserlbed my mventmn what o
I claimasnew, end desire tosecure by Letters_

Patent 18— |
1. Ina drlllmn'-maehme, a duplex dull con-

sisting of inner and outer concentrie drill

95

membels in combination with ‘méchanism

i for snnultaneeusly imparting a reciprocatory
movement only to one drill member and a

combined rotary and reelprocatory motlon to
the other drill member.

100

2. Inadrilling-machine, a duplex d1 111 con- -

SlStl]:l“‘ of inner:and outer concentric drill
members in combination-with mechanism for
&multaneously imparting a combined recip-

rocatory and rotary motion to the innerdrill

member, and a reciprocatory movement enly

to the outer drill member. -

3. In a drlllmﬂ'-m.a,ehme, outer end inner
concentriedrill membeérs,in combination with
‘mechanism for SImulbaneously imparting ro-
tary motion to the inner drill member and

reciprocatory motion only to.the outer drill
member, the outer drill member having a
ﬂ'mde-sleeve throungh which the shaft of the

inner drill member passes, and an enlarged

jacket in which works the cutting head or blt
of the inner drill member. - ~
4. In a drilling-machine, outer.and . inner

| coneentrle drill members, in combination with
‘mechanism for simultaneously imparting mo-

105
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tion to the drill members in~ different direc- -

tions, said mechanism comprising independ-

ent cables connected respectively to the inner
| and outer drill members, and eperatmﬂ' meane

fer said cables.

125

5. Ina drlllmﬂ'-machme, the combmatwn |

;w1th inner and outer drill members, of a walk-

ing -beam operatively connected - to both of

smd members to reciprocate them simultane-

ously in opposite directions, and means for
operating the walking-beam.

6. In a drilling-machine, outer and inner

oncenh ic drﬂl members,in eombmatlen wmh

130
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mechanism for simultaneously imparting nio-
tion to the drill members in different direc-
tions, the said mechanism comprising a walk-
ing-beam, cables connected with said walk-

Ing-beam, and also with the drill members,

and anoperating-shaft foractuating the walk-
ing-beam. |

7. In a drilling-machine, the outer and in-
ner concentric drill members, in combination
with mechanism for simultaneously impart-
ing motion to the drill members in different
directions,said mechanism comprising a walk-
ing-beam, means for driving the walking-
beam, and cables connected with the drill
members and having an adjustable connec-
tion with the walking-beam.

8. In a drilling-machine, outer and inner
concentricdrill members,in combination with
mechanism for simultaneously imparting mo-
tion to the drill members in different direc-
tions, a walking-beam, a driving-shaft for ac-
tuating the walking-beam, a drum, a cable
wound thereon and connected to one of the
drill members, means actuated by the driv-
ing-shaft for rotating said drum, and clutch
mechanism for throwing the drum-actuating

~ device into and out of operation.
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9. In a drilling-machine, outer and inner

conecentricdrill members,in combination with
mechanism for simultaneously imparting mo-
tion to the drill members in different direc-

tions, said mechanism comprising operating-

cables connected tothe drill members, and a

ball connected with the outer drill member to
provide forthe attachment of one of the cables
thereto. .

- 10. In a drilling-machine, outer and inner

concentric drill members, and a swivel-head

connected to the shaft of the inner drill mem-
ber, in combination with mechanism for si-
multaneously imparting motion to the drill
members in different direections, said mech-
anism comprising cables, one of which is con-
nected to the swivel-head on the shaft of the
Inner member, and the other to a bail on the
outer member. | |

11. In a drilling-machine, the combination
with inner and outer drill members, of oper-
ating mechanism common to said members
for effecting their simultaneous reciprocation
in opposite directions to cause said members
to strike alternate thrust blows during the
drilling operation. |

12. In a drilling-machine, the combination
with inner and outer drill members, of oper-
ating means common to said members for ef-
fecting their simultaneous reciprocation in
opposite directions and for rotating the inner
drill member.

15. In a drill, the combination with inner

and outer drill members, of mechanism for
rotating the inner drill member only and for |

699,122

| effecting the.simultaneous reciprocation of

the inner and outer drill members in opposite
directions, whereby the unsupported walls of
the cavity will be broken down by the outer
drill member after the inner drill member has
been withdrawn from said cavity.

14. In adrilling-machine, the combination
with inner and outerdrill members, of a walk-
ing-beam, a cable connected to the walking-
beam at one side of its fulernm and extended

directly to one of the drill members, a sheave -

located beyond the end of the other drill
member, a second cable connected to the
walking-beam and passed around the sheave
for connection with the last-named drill mem-
ber, and means for oscillating the walking-
beam to effect the simultaneous reciprocation
of the drill members in opposite directions.
15. In a drill, the combination with inner
and outer drill members, of a walking-beam
operatively connected to said drill members
to effect their simultaneous reciproeation in
opposite directions, and means for imparting
a rotary movement to one only of the drill
members during the reciprocation thereof.
16. In a drill, the eombination with inner
and outer drill members, of a walking-beam
operatively connected to said drill members

toeffect the simultaneousreciprocation there-
of in opposite directions, and driving mech-
anism disposed to effect the rotary movement

of one only of the drill members and to oscil-
late the walking-beam.

17. In a drill, the combination with inner
and outer drill members, of a walking-beam
operatively connected to said members to ef-
fect their simultaneous reciprocation in oppo-
site directions, a beveled pinion mounted on
one of said drill members torotate said mem-
ber,buthavingslidingengagement therewith,
a driving-shaft geared to said beveled pinion,
and mechanism geared to said driving-shaft

and operatively connected to the walking-

beam to oscillate the latter.

13. In a drill, the combination with inner
and outer drill members, of a walking-beam
connected to said drill members to effect their
simultaneous reciprocation in opposite direc-
tions, a driving-shaft, gearing interposed be-

tween the driving-shaft and one of the drill

members to effect the rotary movement of the
latter, a counter-shaft geared to the driving-
shaft, and a link eccentrically connected to
the counter-shaft and having an operative
connection with the walking-beam.

In testimony that I claim the foregoing as
my own I have hereto affixed my signature in
the presence of two witnesses.

o DANIEL WARNER.

Witnesses: |
R. D. STRANG,
IF. N. Rupbp.
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