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tion. Fig. 2
the ejecting of the core from within the.
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To all whom it may concern:
3¢ it known that I, HENRY W. MUHL—'

EISEN, a citizen of the United States, re-
siding in the city and county of San Fran-
cisco and State of California, have invented
certain new and useful Impmvements 1n

Drilling Apparatus, of WhICh the following

1S a spemﬁcatwn .

The hereinafter descrlbed invenf{ion re-
lates to an improved apparatus for the sink-
ing of a casing or shell any given or required
distance below the surface of the ground
for any desired purpose, as for instance, to
determine the character of the soil, to ascer-
tain as to the values cont‘tined therein in
copnection with the work of mine prospect-
ing, or for the sinking of an oil well or wells
generally, in fact the invention being de-

signed for all uses to which ground boring

machmery may be applied; the object of
the 1nvention being to expedl‘te the Work of
sinking the drill, to simplify the construction
of the worl{mg parts, to improve the con-
struction and cutting action of the drill sec-
tion of the casing or shell, and 1n providing
means for forcing the drllled core " under
pressure from within the casing or shell be-
ing sunk within the ground.

To comprehend the invention reference
should be had to the accompanying sheet of
drawings, wherein—

Figure 1 1s a sectional elevation illus-

trating the sinking of a casing or shell, the
same bemg broken, the pivotal point for the
casing or shell and the swivel connected

therewith being sectioned, the said view dis- |
~closing the muck being:

forced upwardly
from w1th1n the bore during the drilling ac-
-1s a similar view, illustrating

shell or casing, the swwel being discon-
nected from the drill casing for permitting
a free discharge of the core piece. FKig. 3

‘is an enlarged perspective view of the drill

sectlon of the rotatable casing or shell. Fig.
4 1s a vertical sectional vww of the drill sec-

- tion of the rotatable casing or shell, illus-

oQ
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trating the flaring of the grinding end there-
of resulting from action of the sa,me during
the operation of boring. Fig. 5 is an en-
larged: detail disclosing one of the ﬁ]led
openings of the drill section.

coupled sections. These sections are coup 1ed
or screwed together as the work of drlllmg
progresses. The uppermost section is coupled
to the drive section 2, which carries a gear
8 meshing with a driven pinion 4, actuated
from any suitable source of power
lowermost section of the casing or shell 1

'constltutes the drill section of the mtatable

casing or shell. This section differs from
the remaining sections of the rotatable shell
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‘or casing, inasmuch as it comprises an inner

tube 5, of a diameter equal to that of the ro-

| tatable shell or casing, which tube 1s en-

veloped by an outer tube 6, securely fitted

thereover and united thereto in any suitable

manner. Through the walls of this double

70

tube drill section, a series of spirally dis- ~
posed slots or opemngs 7 are formed, which

slots are preferably triangular in shape and

closed by a suitable filler 7/, preferably of
wood. These slots are d1sposed throughout
the length of the drill section, the lowermost

one being at the exposed edge of the section

and f()rms so to say, a cutting tooth, which

acts aﬂ*amst the surface of the material being
drllled Owing

over the tube 5 the drill section will cut a
bore slightly larger in diameter than that of

‘the casing 1, which acts as a stem of the drill

section, and shall hereafter be referred to as

a stem casing, so that an annular clearance

space 8 will exist between the wall of the
bore and the outer wall of the stem casing

to the outer tube 6 fitted
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and by means of which the muck formed by

the drllhng operation will discharge.
The upper or drive section 2 is connected

‘to the swivel head 9 by means of the ball
joint 10, the connecting feed tube 11 screw-.
g into the head 12 of the drive section,
the said feed tube being held or supported
‘by means of the cap

13 fitted thereon and
which bears against the shouldered portmn
13’ of the tube 11.

The drive section 2 extends throu h a Cy-
lindrical shell 14, which 1s fitted mto an
opening dug in the ground and. surrounds

the bore to be drilled. This cylindrical shell

14, is considerably larger in diameter than

'that of the drill section 1, and the same is

closed by the cap 14" serewed thereon to
form a compressor chamber 15, the purpose

| of which will be hereinafter descmbed Dur-

In the drawings, the numeral 1 is u%d to {"ing the operation of drilling the cap 14’ is

mdlcate the rota;table casmﬂ' or shell, which

remcved so as to permit of a free overflow
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1S compased of a serles of connected or ‘ for the muck being forced upwardly under 110
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pressure from the bottom of the bOre‘f

through the annular passageway or clear-
- ance space 8. | S

10

15

Into the upper end of the feed tube 11 ex-

tends a guide 16, with which connects a

water and air supply pipe 16" and the res-

“ervoir 17 containing the abrasive material,

the feed of which into the guide 16 may be
controlled in any suitable manner. In the
present case preference is given to adaman-
tine as the abrasive material, which 1s con-

‘veyed by the water pressure - admitted
‘through the supply pipe 16" through the

feed tube and rotating casing or casing stem

1 to the bottom of the drill section. As the

 adamantine reaches the bottom of the drill

gection the same is received and carried

“around by the tooth in the lower end: over
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- result that the pressure thus placed onto the
walls of the drill section forces the same |
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the surface to be drilled and the desired cut-
ting effect thus produced. The material or

soil ground away or cut by the abrasive ma-

terial combines with the water forced under
pressure to the bottom of the rotating cas-
ing and a soft liquid muck is formed, which,
by reason of the pressure thereon is forced
upwardly through the annular clearance

space 8 and discharged over the edge of the

cylinder 14.  As the abrasive material 1s
carried around by the lower end of the drill
section, the same packs between the tubes
5—6, forming said drill section, with the

slightly apart, outwardly flaring the lower
end of the tube 6 and inwardly flaring the

lower end of the tube 5, Fig. 4 of the draw-
ings. The result of this slight reverse flar-

ing of the walls of the drill section is, the

outward flare of the lower end of the tube 6

causes a bore to be made slightly larger in

 diameter than that portion of the drill sec-

45

tion ‘above the cutting edge, while the 1in-
ward flare of the lower end of the tube 5

causes a core to be cut, when drilling

through hard material, slightly less in diam-

~eter than the interior of said tube, which

50
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permits of the core moving freely upwardly
within said drill section. As the drill sec-

tion wears down beyond the lowermost of
the series of spirally disposed openings 7,
the second opening of said series is brought
into action as .a cutting tooth, the filling
piece 7’ falling from within the same and
being ground to a pulp passes off with the
muck. By means of a small downward

extension 8’ in each slot 7, into which a

portion of the filling piece 7’ is fitted, the
filling piece is held into its slot. The mo-

ment the wear of the drilling section passes

beyond this slotted extension 8’, the filling

piece 1s released. '

When the drilling is through hard mate-
rial where a core is formed and 1t becomes
necessary to remove the same from within

the drill section, the drive mechanism 1is !

994,866

stopped and the drive sébtion 9 is discon-
nected from the swivel by unscrewing the

embedded shell 14 and air under pressure
from the pipe 15/, which leads from a suit-
able compressor, is admitted into the cham-

“ber 15, from whence it escapes through the

clearance space 8 into the drill section be-
neath the core piece 10" to be removed, the
pressure of the air forcing the same up-
wardly through the casing stem for the driit
section until carried beyond the’ open end

“thereof. Inasmuch as the core piece 10" 1s

drilled slightly .less in diameter than the

“interior of the drill section and its casing
stem, the same will move freely upward

under the inflience of the alr pressure

placed thereon. o

| cap 12. The cap 14" 1s then screwed onto the
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Where the drill section 1s fofme_d from a

single tube provided with a projecting tooth,

the wear thereon is at an outward inclina-

tion, hence the same cuts a core piece, when
drilling through hard material, as for 1n-
stance quartz, of a diameter slightly greater
than the interior diameter of the body por-

tion of the drill section, which results in the -

core piece clogging the same. By construct-
ing the drill section as herein described, such

clogging is successfully overcome and the

difficulty above expressed disposed of. The
spreading of the seam joint of the double
tube drill section to reversely flare the cut-
ting edges thereof, by the packing of the
abrasive material therein, is a factor which

will readily appeal to those requiring the

use of the apparatus for deep boring.

- The nupward flow of the muck during the
operation of drilling is indicated by arrows

on Fig: 1 of the drawings, while the flow of
the air under pressure for expelling the
core piece from within the drill section and
its stem casing, is indicated by arrows on
Fig. 2 of the drawings.

An important feature of the invention re-

sides in the provision of the filling members

7', before described. These filling members
when in place constitute in effect a continua-
tion of the walls of the tubes or bit sections
5 and 6, whereby said walls are free from
openings at these points, except such of

‘those openings as are lowermost and which

constitute the grinding edge of the drill
Such a construction has many advantages

1 among which may be noted the fact that

when the parts are coupled up as shown In

TFig. 2 in connection with the air compressor,
the discharge from the pipe 15, will, in-

stead of passing through the openings 7 and
seelking an outlet at the top of the tubes,
find its way to the lowermost edge of the
drill and beneath the core piece 10" to be re-
moved. Again, the closing of the apertures
which successively constitute the cutting
teeth, prevents the choking the same, the fill-
ing pieces being automatically released when
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the bit is worn down, and at the same time
since the drilling bit is composed of two

- tubular sections, the same may be packed
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with abrasive materlal 1f desired.
Having thus described the invention what
1s claimed as new and desired to be secmed
by Letters Patent is:—
1. A drill bit section comprising two con-

centric tubes having a plurality of aper-
| ings formed therethrough for acting suc-
cesswely as cutting teeth, and a filling piece

tures or perforations arranged substantially

throughout the length thereof, and a filling
piece temporarily held in each of the sald_-
apertures so that the apertures, as the filling

pleces are released, form successive cuttlng
teeth. for the bit section.
2. In an apparatus for the described pur-

pose, the combination with the rotatable stem
casing, a tubular drill section connected to

the lower end thereof and having a series of
spirally disposed openings formed through

~ the wall thereof; said openings acting suc-
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cessively as cuttmrr teeth, means for sup-
plying through the stem caemg under, pres-
sure abrasive material, and. means for tem-
porarily filling said openings whereby the
drill section 1s free from openings interme-

diate its ends and the abrasive material will

be fed d1rect1y to the cuttlng edge of the
drill section.

3. In combination with a rotatable stem
casing, a drill section composed of two tubes

fconnected to the lower end thereof and hav-
1ng a series of spirally disposed. openings

formed therein throughout the length there-

of and acting successively as cutting teeth,

and a removable filling piece temporarlly
held Wlthln each of the said spirally dis-

~ posed openings of the drill section.

40

45

50

55

60

4. In an apparatus of the character de—
scribed, the combination with a rotatable

_stem casing, a drive section secured to its

upper end, and a double tube drill section

connected to the lower end thereof, the drill

section having a series of Splrally disposed
openings formed through the walls thereef
for approximately the length thereof, feed-

ing means for supplymg abrasive mflterlal |

through the stem casing to the drill section,
mechanism for supplying air under pressure
around the drill section throu oh the drilled
bore to the interior of the drlll section for
forcing the core therefrom and from within
the stem casing, and automatically releas-

able filling means one for each opening of |

the drill section whereby said section is
free from openings intermediate its ends

and <aid air and abrasive material will be

fed to the lower edge of the drill section.

5. In an apparat—us of the character de- |
scribed, the combination of a drill section |
comprising a tube, having a series of spi-

|

rally dlsposed openings formed there-

through for acting successively as cutting
teeth, and a ﬁllmg piece for each opening
adapted to be automatically released as the
surrounding wall of the tube 1s worn.

6. In an apparatus of the character de-
scribed, the combination of a drill section

*compmsmu' a plurality of concentric tubes,

having a series of spirally disposed open-

for each opening, said ﬁllmg pieces being
constructed of different materlal from the
tube section.

7. In an apparatus of the character de-
SCr 1bed the combination of a drill section

~comprising a plurality of concentric tubes,

having a series of spirally disposed open-

‘ings formed therethrough for acting suc-
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cessively as cutting teeth and. a wooden

filling piece for each opening adapted to be

~automatically released as the surrounding

wall of the tube 1s worn. _
8. In an apparatus of the character de-

8D

scribed, the combination of a drill section
comprlsmg a plurality of concentric tubes,

having a series of spirally disposed openings

tormed therethrough for acting successively
as cutting teeth, a filling piece for each
opening having an offset extension filling

in an extension of the opening substantially
‘as and for the purpose described.

90

9. In an apparatus of the character de-

scribed, the combination of a drilling sec-
tion -comprising a tube having a series
of spirally disposed {riangular openings
formed therethrough for acting successively
as cutting teeth, a wooden filling piece for
each opening, and each of said filling pieces
having a downwardly extending projection
fitting in a similar recess 1n the wall of the
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tube, substantlally as and for the purpose

described.

10. In an apparatus of the character de-

scribed, a ‘drilling section comprising an

Inner tube an outer tube snugly fitted to
the lower end of the inner tube, each of said

105

tubes having a series of reglstermg spirally S

disposed openings, and an automatically re-
leasable ﬁlhng for each opening, the lower
ends of the respective tubes being adapted

110

to be oppositely flared, substantially as and

for the purpose described.
In testimony whereof I have 51gned my

name to this specification in the presence of

two subscribing witnesses.
HENRY . W MUHLEISEN

Witnesses:
N. A. AGB:ER,

- D. B. Rrcuaros.
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