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 UNITED STATE'S_ PATENT OFFICE.

CARL RUSSELL BRUTﬁS, OF

DENVER, COLORADO, ASSIGNOR TO
. OF DENVER, COLORADO.

WILLIAM V. SEIFERT,

ROLLER—BITS‘, DRILLING TOOL."

Application filed December 8, 1923. Serial No. 679,457,

T'o all whom it may concern: ‘

Be it known that I, Carr. Russen Bro-
TUS, & citizen of the United States, and a
resident of the city and county of Denver

- and State of Colorado, have invented certain
new and useful Improvements in Roller-Bits

Drilling. Tools, of which the following is a’

specification. :

*

" roller-bits drilling-tools, and while it has
been more especially devised with reference

- to the boring or driiling of earth, sand, rock,

(43

bed, strata, -and analogous or other geo-
logical formations, whether the bore is to
be drilled vertically, horizontally or other-

- ‘wise, and whether or not employed for the
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drilling of wells or shafts, or for tunneling,
" mining, excavating or other purposes, still

it is to be distinetly understood and empha- -

_sized at the outset that the improvements,
as to their essential characteristics, are not
necessarily to be restricted to any particular

__sphere of usefulness, although, for the pur-

‘poses of simplicity of illustration and de-

5 scription, the same may be rmore generally

disclosed with reference to the drilling of
wells or shafts. T '

- "Taken as a whole, the improvements more
particularly relate to those means for ‘drill-
ing which are characterized by the utiliza-
tion of a suitable fluid or liquid, such as
sufficiently dense sludge, furced under rela-
tively high pressure into association with a
drilling tool in operation, for flushing the
drillings out of the bore concurrently with
the ddvancement of the tool therein, which
washing or flushing out fluid also has a ten-
dency, under many circumstances, to soften
and loosen up the substance being drilled.
In some of these types of drilling tools at

- least, they embody a.gang or gangs of

_suitably grouped rotatable disk-like bits or

- cutters, so mounted on the boring or drill-

&

ing head thereof as to not only be revolved
therewith but also to be individually ro-
tated around their own axes solely by con-
tact with the work, while at the same time
severing or dislodging the latter, with a
shearing or spawling action, owing to théir

are externally mouated on stepped surfaces

‘extending annularly of an elongated down-

- This invention embodies improvements in

-

rolling contact therewith as they travel an-

nularly theréaround.

It has heretofore been proposed to pro-
vide such a type of earth boring drill with
which the said rolling bits or ®isk cutters

-wardly tapering drilling head, whereby each

successive cut is of increasing diameier, or
in other words the tool drills as it were from
inverted vertex towards base position, and
eliminates any centering core arising within
the tool. In other instances it has been
proposed to even dispose rolling bits within
the zone of the driliing head, as distin-
guished from exteriorly and longitudinally
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thereof, thus in truth forming an internal

core arising within the tool, and this wheth-

er or not the rolling bits travel around sub-

stantially the same zone or path, or are

arranged in stepped groups both longitudi-

(Iilalllly and transversely of the axis of the
rill. .

Such devices, however, although very ef-

ficient it is true, still leave much room for

improvement, and one of the primary ob:
jects of my 'invention, in addition to at-
taining maximum efficiency,. durability and
economy in operations, is to cause the sev-
erance or annular cuts to be made of suc-
cessively decreasing diameters, by means of
roller bits mounted in individually ste ped
successive. relation, as distinguished ?rom
grouped stepped relation, both longitudi-
nally and transversely of the axis of the
drilling head. This end is accomplished by
combining a suitable shell or hollow drilling
head with internally mounted rolling bits
or. disk-like = cutters,- which- are comple-
mentally disposed to be relatively located

at positions receding towards- the axis of

the drill from its boring extremity to the
other end thereof, so that a core is initially
formed therein, although being continuously
disintegrated, whereby the drill is main-
tained centered against deflecting courses,
such as would tend to happen when any of
the cutters struck a boulder or other rounded
or hard deflecting surface, and furthermore
an axially extending passageway is provided
to permit the more facile discharge of any
foreign indurate matter, encountered by any

of the cutters, such as broken tool parts or.
other chiunks of metal, without the succes-"

sive convergingly disposed cutters, when ex-
ternally mounted necessarily contacting to
their injury such disgorged indurate ele-
ments, which on the other hand would of
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cutter disks be externally located, as hereto-
fore referred to, when they would ‘have te
be divergingly disposed relatively to the

.boring extremity of ‘the drill.-

The foregoing as well as .other ‘objects
and advantages, however, it is believed will
be so clearly apparent, as incidental to the
following disclosure, that no useful pur-
pose would be served by further enlarging
upon the same initially, and with these
prefacing remarks, therefore, reference will -
now be immediately had to the accompany-
ing drawings, illustrating a practical “em-
bodiment of the invention, in which draw-
ings like characters designate the same parts
in the several views, of which latter— *-

Figure 1 is an ‘elevational view of the
drilling tool, but illustrating only one of the
flushing-out fluid inlet conduits, of which,
however, there may be one or more; Figure
9 is a bottom plan view of the same; Figure
3 is a transverse sectional view substantially
along the line 3—3 of Figure 1, looking in
the direction of the arrow, and also illus-
trating three of said fluid inlet conduits;
Figure 4 is a longitudinal sectional view
through one-half of the hollow portion of
the drilling head, the bore, and the core
formed within said hollow head, with the
various rolling cutters illustrated as they
appear when arriving at that side in the
same longitudinal plane, rather than being
chown as actually mounted correlatively,
for more clearly illustrating the function-
ing thereof ; Figure 5 is a fragmentary cross-
sectional view through a lower portion of
the hollow drilling head, and showing the
angular disposition of one of the rolling
disk-like cutters, relatively to the internally
formed core as aforesaid, as viewed in a
transverse plane, the view being substantial-
ly a central cross-sectional view at right
angles to Figure 6; and Figure 6 is sub-
stantially a central cross-sectional view at
right angles to Figure 5, showing the angu-
Jar disposition of the same cutter element
as viewed in a plane longitudinally of the

drill, and both Figures 5 and 6 illustrating

a preferred arrangement for mounting the

rolling cutters securely against dislodgment

while permitting of their free rotation.
The. numeral 7 designates a hollow base

‘section of the drilling head, which may be

cylindrical and which is preferably open-
ended, especially for the larger sized tools,
although in smaller sized tools the upper
end mayv be closed, and 9 indicates a sub-
stantially solid head or boss section at the
other end thereof for attachment to the
drilling rod, not shown, the said boss and
base sections being connected by an inter-
mediate section which may have suitable
outlet means therethrough. _

The intermediate section, although it may
be of other formation, is illustrated as com-.
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prising a spider-like construction that is
formed by spaced arms 8, which provide
laterally opening portways or outlet pas-
sages 10 therebetween, allowing for the dis-
charge into the bore of the drillings and
flushing-out fluid that pass into the drilling
tool, although in small sized tools this inter-
mediate section may be of closed construc-

tion peripherally, forming a hollow bell-

shaped base, closed at its upper end by the
boss or head section 9, equivalently of the
base section 7, but for the purpose of de-
scription I shall generally refer to the larger
sized tools, where the hollow base section is
open at both ends-as actually illustrated.

As a matter of practical construction, the
skeleton casing. of the drilling tool may be
cast as an integral whole, with the hollow
base section 7 of suitable enlarged dimen-
sions relatively to the boss section 9, which
latter may have a reduced threaded exten-
sion for attachment to the drilling rod, and
the intermediate arms 8 being convergent
from the section 7 towards the boss 9, the
whole being fashioned somewhat like a bell,
which provides for the boring extremity of
the drill being of the greatest diameter, the
said boring extremity being referred to as
that end of the drill which is distant from
the drilling rod, whether the bore is being
drilled downwardly or otherwise.

Before more specifically describing the
volling disk-like cutters and the mountings
thereof, of which one group is designated
by the numerals 11—18 and another by the
numerals 19—23, T will first briefly refer to
the remaining features, illustrated by the
drawings, which require less adequate de-
scription.’ '

The threaded extension, for the boss 9 as
before referred to, is indicated at 24, and
there is a borve 25 that extends through this
threaded extension and well into the boss 9,
which bore 25 is adapted for communication
with a supply conduit, not shown, for con-
veying the aforesaid flushing-out fluid to
the tool under comparatively high pressurel

The lower end of the hollow Dase section 7
may be sharply beveled internally, as at 26,
providing a discharge aperture 27 which is
the outlet for a bore 28 that extends within
the wall of the base 7, and there is also a
branch bore 29. in thé hoss 9, in communi-
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cation at 80 with the inlet bore 25, the two

‘bores 28 and 29 beingiconnected by a suit-

able pipe conduit 31, all as clearly illus-
trated at Figure 1.” Of course, where there
is more than one branching fluid inlet con-
duit, as wonld be indicated, at Figure 3, by
the three pipe connections 31, then there
would be supplied an equal number of bores
98. and associated elements, although these
features are not so essential, as the delivery
of the flushing-out fluid at the base of the
drilling tool could be supplied in various
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* dinally in the direction of its base, or with

[ 514
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the non-working part of the cutter leaning

away from the core, as clearly seen from.

Figures 4, 5 and 6. In other words, this
acute angle of incidence is such as to cause

the working edge 38 ¢f the cutter to bite into,

the core 86 in the direction of the advance
ment of the drilling tool, or towards the
axtal line thereof in the direction of its bor-
ing extremity, as well as in the ‘direction of
rotstion of the drilling tool, thus causing an
inwardly and- downwardly undercutting of
the core 36, assuming that a downwardly di-
rected bore is being drilled, as well as an

annular severance thereof; and svith each of-

the beveled disk-like cutters 17 to 23 shear-

"-.ing or spawling off the peripheral portion

_ ly'distant from the outer edge of the beveled .
surface 26 of the base shell 7, with the work-

of the core formed: by its preceding comple-

‘mentary rolling cutter element in the man-

ner just set forth.

- Substantially the same principle is in-
volved with reference to the cutter elements
11 to 16;'excepting that the base surface of

-the extreme outer cutter 11'is disposed at an
5 analogously sharp acute angle to a plane

transversely of the drilling tool, and slight-

ing -edge ‘of each ‘successive cutter 12—16
slightly stepped inwardly, regardless of its
position ‘around within the base shell 7, and
with its-base surface gradually approaching
3 plane parallel to the axis of the drilling
tool, relatively to its immediately preceding
complementary cutter, as may be best under-

“stood from the composite view at Figure 4.

40

* while the action of the cutters 11—16 fol--

" In other words, the action of the entters
17—23 is to sever the core, formed by.their
immediately “preceding complementary cut-
ter, in annular and longitudinal ‘directions,

lows substantially the same principle, ex-
cepting that their severance action is more
or less in an outwardly transverse direction,
as well as annularly and in part.longitudi-

~ npally with a beveling or slanting cut, some-

R
o
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what in the fashion-of a dishing-out-action
on the base portion.of the core, being con-
tinuously formed, and as distinguished from

.the undeviating longitudinal severance ac-

tion of the cutters 17—23, which are pro-
jected well within the hollow drilling tool,

Avhereas the cutters 11—16 have to function

to undercut the core with- reference to the
annular wall of ‘the base shell 7.

In connection with- the mounting of the
rolling cutters, it is to’be noted that the ex-
act arrangement shown is not strictly essen-
tial, as each successive recedingly mounted
cutter may be disposed in a true spiral in-
wardly convergent from the boring extrem-
ity of the drilling tool towards the boss sec-

. tion 9 thereof; but for convenience of illus-

tration, and to more clearly distinguish the
several cutters in the drawings, some of them

1,682,332

have been shown in diametrically arranged

pairs.

For instarce, the extreme outer cutter 11

projects outwardly of the base shell 7 and.

also slightly beyond its peripheral surface,

the'line of rotation of the presser bars 32,
while the cutter 12 is shown also slightly
projecting beyond the said shell and as dia-
metrically opposed. to the cutter 11, but in

10

‘and. it may likewise project slightly beyond .

5

inwardly stepped relation both transversely

and longitudinally of the drilling tool. The
cutters 18 and 14 are shown in analogous re-
lation to the cutters 11 and 12, inwardly

‘stepped as aforesaid, but on a’ diameter’ at

right angles thereto, and the cutters 15 and
16 are likewise disposed, although the cutter
16 is located wholly within the shell 7. In
like manter the cutters 17 and- 18 are shown
diametrically disposed but wholly within

80

85

the shell 7, each in inwardly stepped rela- .

tion as aforesaid to the.preceding cuuiers,
whereas the three cutters 21, 22 and 23 are
triangularly = disposed in the aforesaid
stepped relation but- within
compassed by the arms 8..
. The location of the cutters 19—20 is ap-
parent. but as before stated the whole ar-
rangement of the cutters as shown may be

'the space en-

‘altered, within certain limits, the real essen-

tial feature being that each successive cut-
ter is mounted as an individual unit in in-
wardly receding stepped relation, with ref-
erence to its immediately preceding comple-
mentary cutter and not in the plural rela-

‘tion of uniform series of conjointly stepped
.groups, both transversely and longitudinal-

Ty ofthe drilling tool, and in-a series that is
convergent from the boring extremity of the
tool towards the other end thereof. = =
It is furthes to be particularly noted, from
the drawings and the description of the an-
gular disposition of the frusto-conical cutters

“that 41l of their bases are disposed towards

the axis of the tool, at varying angles, with
their apices or what would be their apices
projected away from said axis, and never
lying in the zone thercof, and with no one of
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said apices merging into a point with an- -

other, all of which provides for the shearing
or spawling action of the cutters in the im-
proved manner previously set forth.

In operation, the rolling disk 11 initially
slices out an annular cut, leaving a shallow
beveled annular base core portion, which in
turn is likewise sliced, with more or less out-

wwardly transverse slanting or dished-like

115 .

120

cuts, by 'the successive cutters 12 to 16, -
inwardly ‘stepped in recedingly mount- .

ed relation and disposed at graduate angles
approaching parallelism with the axis of the
tool, all substantially in the manner as here-

125

tofore described. " These particular cutters .

11 to 16 are so mounted as to excavate imme-
diately ahead of the advancing beveled

130



" connectiong 31, if other equivalent means are-
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and obvious ways. - At any.cvént the pipe

not employed, are preferably disposed con-
tiguously along the rear faces of their com-
plementary arms 8, considering the direction

‘of rotation of the'drill, so that each arm 8
would sefve as a guarding abutment or

fender, in advance of one of the pipe con-

- nections 81, to ward off shocks on the pipe

10

15

-other hard substances, as the dvill is rapidly

connection, as from the impact of rocks or

rotated.

the periphery thereof at dianietric positions,

" of which, however, there may be a greater

20

-number, or perhaps even only one would

suffice. ‘While these are illustrated as sub-

stantially rectangular elongated lugs, or’

. longitudinally disposed projections, obvious-

"30

40

-8 may extend as reinforcing ribs

1y they may be of any other suitable forma-
* tion, and their function is to press into the.

wall of the bore, where feasible, any loose
hard obstructions; such as broken off chunks
of metal from tool parts which may mnot be
so easily floated out of the bore by the flush-
ing-out liquid, that may in any way be-
come disposed or lodged in between the hol-
low base 7 and the wall of the bore.

As before suggested the upper end of the

hollow base 7 is open, as at 33, in the larger

sized drilling tools, to the space encompassed
by the arms 8, and the lower ends of the arms
Sd well
within the said hollow base. o

The wall of the bore being drilled is in-

dicated by the numeral 35, at Figure 4, and

at 36 there is designated the pedestal-like’

core that is formed and initially extends
not only within the hollow base 7 but-also
well up into the space encompassed by the
arms 8, with reference to their inside faces,
being gradually ‘but continuously sheared
or spawled off, as will hereinafter more fully
appear. :

Referring to Figures 5 and 6, the views
more particularly illustrate the angular dis-
position of the disk-like cutters 17 to 93,
as distinguished from the cutters 11 to 16.
They also chow. the preferred manner of
rotatably mounting all of the cutters, but

. the cutter actually shown in these views is

60

cutter 18.

- Bt may be stated that all of the cutters 11
to 18 are rotatably attached to the base shell
7, preferably grouped around within the
outer end thereof at suitably spaced dis-
tances apart, while in the larger sized tools,
as shown in the drawings the cutters 20 to 23
are rotatably attached to the arms 8, like-
wige grouped substantially within.the space
encompassed by the said arms, the arms be-

* ing slightly enlarged at the positions of such

<
<

5 attachment if desired, and the cutter 19,

being located towards the upper part of the
base shell 7, although forming a part of
the group 19 to 23, may be attached to either
the base shell or a rib 34 of one of the arms 8.

It may further be stated, however, that

70

although I have illustrated cight cutters in -
one group and five in the other group, this -
is merely a matter of expediency in illus-
tration, as obviously there may be a greater

or:a lesser number of cuttersin either or both
groups, and, for that matter, it is not strictly.

S .~ essential at all that there be two distinctive

The numeral 32 indicates a-pair of ribs-
~or abutments disposed externally of the hol-
low base 7, and extending longitudinally of

groups, as such, the principal idea being that

-a series of'such cutters extend in successive-

ly receding relation, and at suitably.spaced
positions relatively to each other, around
within ‘the bate shell 7 and the intermediate
outlet’section 8, when that section actually -
provides an outlet from the boring extremity
of the drill, which is of the greatest diame-
ter. By virtue of such arrangement, each
successive annular cut is of decreasing di-
ameter, thereby lessening the load and tor-
sional strains and stresses on the drilling
tool, by cutting away the work with gradu-
ate reduced cuts approaching the axis of the

‘tool," the said cuts being concurrently made

from a plurality of stepped and balancing

-positions, with the aforesaid “cutters also
cooperating in such balanced relation that ¢

the drilling tool is maintained centered at
all times against a deviated course, as will
later more clearly appear.. ‘

‘The rolling cutters themselves ave prefer-
ably of disk-like frusto-conical -form, the
base thereof in conjunction with the beveled
face 37 forming a sharp annular shearing
or knife edge 38, and the face opposite the
base having a cylindrieal shank 39 that ter-
minates in a reduced threaded end for the re-
ception of a nut 40.

The wall of the base shell 7, or when at-
tachment is made to one of the arms 8§ then ’

‘the arm itself, is boved as at 41 and counter-

bored as at 42, the former for the reception’
of a bushing 43, for journaling the shank 89,
and the latter for the reception of a washer
44 and the nut 40. The washer 44, which
encompasses the reduced threaded end of the
shank 89, fits snugly up against the annular.
shoulder formed therebetween, so that there
is left a slight annular clearance space 45,
whereby the shank 89 has a limited axial play
in its bushing 43, and thus allows for a free
rotation therein. while anchored against ax-
ial dislodgment by the washer 41 and nut
40 turning therewith. :

It will be observed that the angular dis-
porition of the cutter 18 with reference to
the core 86, and the same is true of the cut-
ters 17, 19, 20,° 21, 22 and 23, is such
that the base surface thereof cxtends at-
a sharp inclination or acute angle to
the periphery of the core 36, not only
circumferentizlly thereof but also longitu-
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_ if there be more than one inlet line, into as--
cociation with the boring extremity of the.
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face 26 of the shell 7, as cledrly seen from the
drawings and-heretofore described. The re-
mainder of the core 36, which extends from
its base well up within the hollow drilling
" tool, is sheared or spawled off with annular
longitudinal or spiraling cuts, by the rolling
cutters 17 to 23, in the manner as clearly il-
lustrated and heretofore fully described.
At the same time, with this plural series of
concurrent. successively receding severances
the flushing-out fluid or liquid, such as a suf-
ficiently dense sludge-like mixture, is forced
under comparatively high pressure through
the fluid inlet line, 25—80—29—31—28, and
discharges through the outlet 27, or outlets

.wol, thus washing out by flotation the drill-
ing within the!bore being formed in a man-
mer that is well understood in the art, but
with my particular improvements, especially
~with the larger sized drilling tools the ma-
jor portion of the drillings and swash or flush-

ing-out liquid passes up within the tool,

throuch the longitudinal passageway estah-

substantially spaced rolling cutters, and out
into the hore through the lateral outlet
means provided for by the intermedinte sec-
tion 8, although a minor portion may pass
between the base shell 7 and the contignous
wall of the bore.  In the smaller sized tools,
however, where the upper end of the base sec-
tion may be closed and not open to provide
an outlet means, all of the drillings and flush-
ing out liquid pass out underneath the shell
7 and up between the latter and the contigu-
“ous wall of the bore, if a flushing out liquid
be employed, and, whether or not a flushing
out liquid be employed, these smaller sized
tools may be withdrawn, at will, and any
conterts~of the hollow shell discharged at
the surface of the bore, '
In addition to the main functioning of the

angular disposition of the rolling cutters, it.
may be briefly suggested, in passing, that the.

outer edge faces of the base surface and the
beveled surface 37 thereof are constantly
and smoothly abraded, as it were, by their
rolling incisive contact with the earthy or
rocky matter of the corc 36, so that the annu-
lar cutting edge 38 is maintained substantial-
ly sharpened after the fashion of hollow
grinding. : _
Finally, it should also be seriously noted
that, as each of the rolling cutters bites into
the core at varied positions therearound and
therealong for its full length, there are thus
provided opposing or balancing forces for
maintaining the drilling tool centered at all
times. For instance, if the cutter 11 should
strile 'a boulder, there would be a forceful
tendency to deflect the course of the tool, but
practically all of the other cutters would
counterbalance or oppose that tendency with

Lished in the shell 7 between the steppied and ™

a much greater force;.and the sam. would
hold true if any of the other cuttets. sere
to strike an.induraté deflecting surface
within the core 36.

- . Although I have thus completely disclosed

70"

the improvements, it is to be understood that

I do not wish to unnecessarily restrict the
invention to all of the details exactly as set

forth and illustrated, excepting as-they may’

come within the terms of the ensuing claims,
or equivalent combinations of elements
thereof, or as fairly interpreted in the light
of the specification if necessary. :
. What I do claim, as new and patentable,
isi— T : :
L. A drilling tool embodying means, in
combination, coacting to concurrently make

75
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a-constant set of annular spirally advancing =

spawling cuts that successively decrease in

~diameter, relatively to the direction of ad-

85

vance of said tool, the said cuts being so .

recedingly stepped that the peripheral por-
tion of the core formed by an immediately
preceding severance  is  itself annularly
severed by the next immediately succeed-
ing-cut. -~ , . '

2. A drilling ‘tool embodying a hollow
section and roller cutter elements so formed
and mounted within said hollow section as
to coact, in combination, to concurrently
make a constant set of annular spirally ad-
vancing spawling- cuts that suecessively

(decrease in diameter, relatively to the direc-

tion of advance of said tgol, the said cuts
being so recedingly stepped that the periph-
eral portion of the core formed by an.im-
mediately preceding severance is itself an-
nularly severed by the next immediately suc-
ceeding cut.

3. A drilling tool embodying a hollow
section and roller cutter elements so formed
and mounted within said hollow section as
to coact, in combination, to concurrently
make a constant set of annular spirally ad-
vancing spawling cuts that successively de-
crease 1n diameter, relatively to the direc-
tion of ‘advance of said tool, the said cuts

being so recedingly stepped that the periph-

eral portion of the core formed by an im-
mediately preceding severance is Itself an-
nularly severed by the next immediately suc-
ceeding cut, with the foremost severances
being dished out more or less transversely,

in a graduate slanting approach towards the-

longitudinal direction of the bore, while the
remaining .severances are cut in substan-
tially the longitudinal direction of the bore.

4. A drilling tool embodying a hollw sec-
tion, open at its outer- end, and a plu-
rality-of rolling cutter elements substantially
wholly encased Withinsaid hollow section
and mounted therein in recedingly stepped
relation from the outer end thereof, some of
said cutter elements being disposed at suit-
able angles i the path of advancement of
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“the wall of said hollow section, while others

are disposed substantially in a direction
longitudinally thereof. '

5. A drilling tool embodying a hollow
section, open at its outer end, and a plu-
rality of frusto-conical rolling cutter ele-

* ments encased substantially wholly within

10
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said hollow section, heing mounted therein
in recedingly stepped relation from the outer
end thereof, both transversely and longi-
tudinally relatively to said ‘hollow section,
and the said cutter elements being disposed
Wi't%i'their bases towards the axis of said
tool. ) : ‘

6. A drilling tool, embodying a hollow
base open at its outer end, discharge out-
let weans therefor, and a plurality of roll-
ing cutter elements, internally disposed rela-

tively to said hollow base and rotatably-

mounted in individually successive reced-
ingly stepped relation from the outer end
thereof. : . N
7. A drilling tool, embodying a hollow
base open’ at its outer end, discharge out-
let means therefor, and a plurality of roll-
ing cutter elements, internally disposed rela-
tively to said hollow base and rotatably

.mounted in individually successive reced-

ingly stepped relation from the outer end
thereof, some of said cutter elements being
disposed at .suitable angles in the path of
advancement of the wall of said hollow base,
while others afe disposed substantially in a
direction longitudinally thereof.

8. A drilling tool, embodying a hollow
base open at its outer end, discharge out-
let mecans therefor,.and a plurality of frusto-
conical rvolling cutter elements, internally
disposed relatively to said hollow base and
rotatably mounted in successive recedingly

. stepped relation from the outer end thiere-

of, some. of said cutter elements being dis-
posed at suitable angles in the path of ad-
vancement of the wall of said hollow base,
while others are disposed substantially in a
direction longitudinally thereof, and all of

“said cutter elements being mountéd with
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their bases disposed towards the axis of said
tool.

9. A drilling tool, embodying a hollow
base open at its outer end, discharge out-
let mieans therefor, a plurality of rotatably
mounted ' cutter . elements, internally dis-
posed relatively to said hollow base in suc-
cessive- recedingly stepped relation from
the outer end ‘thereof, some of sald cutter

“elements being disposed at suitable angles in

the path of advancement of the wall of said
hollow base, while othiers are disposed sub-
stantially in a direction longitudinally
thercof, and presser bar means extending
externally of the outer wall surface of said
hollow base. ,

10. A drilling tool, embodying a hollow
hase open at its outer end, discharge outlet
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means therefor, and a plurality of rolling
cutters, internally disposed relatively to said
hollow base in successive suitably receding

stepped relation from the outer end thereof, .

being mounted to independently rotate as
well as to be bodily revolved annularly with
<aid tool, some of said cutters being disposed
atsuitable angles in the path of advancement
of the wall of said hollow base, while others
are disposed substantially in a direction

70

longitudinally thereof at a sharp angle both
as to the line of annular revolution and the -

axis of the tool in the direction of advance-,

ment thereof, :

11 A drilling tool, embodying a hollow
liase open at its outer end, discharge outlet
means therefor, and a plurality of frusto-
conical rolling cutters, internally disposed
relatively to said hollow base in successive
suitably receding stepped relation from the

80

cuter end thereof, being “mounted to .in- -

dependently rotate as well as to be bodily
revolved annularly with said tool, some of
said cutters being disposed at suitable angles

in the path of advancement of the wall of .

said hollow base, while others are disposed
substantially in a direction longitudinally
thereof at a sharp angle both as to the line
of their annular revolution and the axis of
the tool in the direction of advancement
thereof.

12. A drilling tool, embodying a hollow
open-ended base, a head portion, an inter-
mediate section having discharge outlet
means in communication with said base, and
a plurality of rolling cutters, internally dis-
posed relatively to said base and intermedi-
ate section and rotatably mounted in suc-
cessive suitably receding stepped relation to-
vards said head portion. '

13. A drilling tool, embodying a hollow
open-ended base, a head portion, an in-
termediate section having discharge outlet
means in communication with said base, and

a plurality of rolling cutters, internally dis- !

posed relatively to said base and intermedi-
ate section and rotatably mounted in suc-
cessive suitably receding stepped relation
towards said head portion, some of said cut-
ters being disposed at suitable angles in the
path of advancement of the wall of said
bollow base, while others are disposed sub-
gtantially 1 a direction longitudinally
thereof. : -

14. A drilling tool, embodying a hollow
cpen-ended base, a head portion, an inter-

mediate seéction having discharge outlet

means in communication with said bese, and
a plurality of rolling cutters, internallv dis-
posed relatively to said base and internedi-
ate séction, mounted to independently ro-
tate as well as to be bodily revolved an-
nularly of the axis of the tool, some of said
cutters being disposed at suitable angles in
the path of advanccment of the wall of saia
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hollow base, Whﬂe others ate dlsposed sub-
stantially in 'a direction longitudinally
thereof at a sharp angle both as to the line

of their rmnular revolutlon and the axig of.

the tool in the ‘direction of advancement
thereof.

15. A chxllnm tool, embodymo a hollow
open-ended base, a head portiorn, longlturh-

Mlly spaced arms therebetween -to provide

‘. lateral discharge openings in ¢ommuni-
cation with said base, and a plarality of
rolling -cutters, internally disposed rela-
tively to said base and spaced arms, rotata-
bly mounted in successive suitably receding
stepped relation from the outer open end
of said base towards said head portion.

16. A drilling tool, embodying a hollow
open-ended base, a head portmn, longitudi-
nally spaced arms therebetween to prov1de
for lateral discharge openings in communl-
cotion with said base and a plurality o
rolling cutters, mternallv disposed - rela-
tively to. said base and quced ¢ rms, rotata-
bly mounted in suceessive suitably receding
stepped relation from the outer end of said
base towards said head portion. some of said
cutters being disposed ' at suitable spirally
dishing out angles in the path of advance-
ment of the wall of said hollow base, while

-others are disposed substantially in a di-

rection longltudlna]ly thereof.
17. A’ drilling tool, embodying a hollow
open-ended base, a head portion, longitudi-

nally spaced arms therebetween to prov1de~
Jor lateral discharge openings in communi-

~.cation with said baee, and a plurality’ of

rolling cutters, internally disposed relative-

S lyto said base and said spaced arms, mount-
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¢d to independently rotate on their own axes
as well as to be bodily revolved annularly
of the axis of the tool, some of said cut-
ters being disposed at suitable- spirally dish-
ing out angles in the path of advancemeht
of the wall of said base, while others are
disposed substantially in a direction longi-

“{udinally therecf at a sharp angle both as

to the line of their af01 esaid fmnulfu revolu-

- tion and as to the axis of the tool in the di-
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rection of advancement thereof, and all of
said cutters being mounted 'in successive
suitably receding stepped relation from the
outer open end of said base towards said

“head portion. ,
18. A drilling tool, embodying a hollow

open-ended bﬂse, a reduced bosslike head
portion, longitudinally spaced arms therebe-

tween, converging from-said base fo said

head portion, “to plowde for lateral elon-

gated dlSCh’lI‘O‘e openings’ in communication .
with said. bqse, and a plurality of rolling.

cutters, internally disposed relatively to said

successive suitably receding stepped relation
from the open outer end of said base towards
said head portion, some of said cutters'being

dlsposed at suitable spirally dishing out
ang\es in the path of advancement of the
wall
substantially in a direction lono'ltudlm‘l*
thereof. .

r";‘ .

of said base, while others are disposed -

19. A dnlhn" tool, embodymrr a hollow -

open-ended base, i reduced boss- like head
portion, longltudmal‘v spaced arms therebe-

tween, converging from said base to said -
1 ovide for lateral elon-’

head portion, “to provide for lateral el

gated discharge openings in communication-

with. said base, and a plurality of rolling

cutters,.internally disposed relatively to said -

base-and said spaced arms, mounted in suec-

cessive suitably receding stepped relation, S

from the open outer end of said base towards

said head portion, to independently rotate

on ‘heir own axes as well as to be bodily
"xvolved annularly of the axis of the tool,

some of said cutters being disposed at; suital, &

ble spirally dishing out an01cs in the path

“of advancement ot the wall of said Dbase,
~while others are disposed substantially in a

direction longitudinally thereof at a sharp
angle both as to the line of their 'Lf(neszud

‘annular revolution and as to the axis of the

tool in the direction of- advancement thereof.
20. A drilling tool, embodying a hollow
open-ended section h‘lVan ‘spaced arms

longitudinally projected from: one end there- ¢

of and convergingly disposed in the direction
of their projection, the longitudinal spaces
beiween said arms plomdmn for elongated

€9

passageways opening from the exterior of -

the tool to the-interior of said open-ended

10

hollow section, and -a plurality of rolling

cutters mounted to rotate on their own axes
as well as to be bodily revolved annularly

.01 the axis of the toal the said cutters bomo

suitably disposed in successive suitably re-
ceding stepped relation from one end of the
toolvtow'u ds the other end theéreof.

21. A drilling tool, embodying a hollow
open-ended section having spaced arms

longitudinally projected from one end there-

of and convergingly disposed in the direc-
tion of their projection, the: longitudinal
spaces between said arms providing Tor elon-

gated passageways between' the interior of
said open-ended hollow section and the ex-
{erior of the tool, a plurality of roliing ent-
ters mounted to rotate on their own ases as
well as to be bodily revglved annularly of
the axis of the tool, the s:ud ciitters' being”
suitably disposed in successive suitably re-
ceding stepped relation from one end of the

‘tool towards the other end thereof, and fluid

conduit means associated with said tool for
delivering a suitable flushing out medium

into:. association with said cu\ttels within the !
‘bore being drilled.
base and spaced arms, rotatably mounted in -

22. A - drilling tooi embodying a hollow
base open at its outer end, chschawe outlet
means therefor, a pluxahtv of rolhnw cut-
ters, mtelnally disposed relatively to said
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» hollow base and rotatably mounted in suc-
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cessive suitably receding stepped relation
from the open outer end thereof, some of
said cutters being disposed at suitable angles
in the path of advancement of the wall of
said hollow base, while others are substan-
tially disposed in a direction longitudinally
theerof, and fluid conduit means associated
with said tool for delivering a suitable flush-
ing out medium into association with said
Lutters within the bore being drilled.

. A drilling tool, embodying a hollow
base open at its outer end, discharge outlet
means therefor; a plurahty of frusto-conical
rolling cuttérs, internally disposed relative-
ly to said hollow base and rotatably mounted
in successive suitably receding stepped: rela-
tion from the open outer end thereof, some
-of said cutters being disposed at suituble
angles in thé path of advancement of the
wall of said hollow base, while others are
disposed substantially in a direction longi-
tudinally thereof, and fluid conduit means
associated with said tool for delivering 2

suitable flushing out medium into association -
with said cutters _within the” bore bemm

" dniiled.
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24, A drilling tool, embodying a Hollow

baqe open at itg outer end, discharge outlet’

means therefor, a plumhty of rolhncr cut-
ters, mternally disposed - relatively to said
hollow Dlase in successive suitably receding

stepped relation from the -outer open end
thereof, being mounted to independently ro-
tate on thelr own axes as well as to be bodily
revolved annularly of the axis of the tool,
some of suid cutters being disposed at suit-
able spirally dishing out angles in the path
of advancement of the wall of said hollow
base, while others are disposed substantially
iIn a direction longitudinally thereof at a
sharp angle both as to the line of their afore-

said ‘mnulfu revolution and as to the axis of

the tool in the direction. of advancement
thereof, and fluid conduit means associated
with said tool for delivering a suitable flush-
ing out medium into assdciation with .said

_cutters within the bore being-drilled.

25. A drilling tool, embodying a hollow

base-open at its outer end, discharge outlet .

means therefor, a plur ahty of rolhnﬂr frusto-
conical cutters, 1nternqlly disposed ;elntwely
to said hollow base in successive suitably re-
ceding stepped relation from the otuter open
end ther eof, being mounted to independently
rotate on their own axes as well as to be
bodily revolved annularly of the axis of the
tool, some of said cutters being disposed at
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suitable spirally dishing out angles in the
path of advancement of the wall of said
hollow base, while others are disposed in a
direction substantially longitudinal thereof
at a sharp angle both as to , the line of their
aforesaid annular revolution-and as to the
axis of the tool in the direction of advance-

60 -

ment thereof, and fluid conduit means asso- .

ciated with said tool for delivering a suit-

-able. flushing out niedium ‘into 'vssocmhon

with said cuttels within. the. bme being
drilled.

26.-A drilling tool, embod)mnr a hollow
open-ended base; a head portion, spaced
elongated . arms “longitudinally - projected
therebetween to-provide for elongated lat-
eral discharge openings in communication
with said hollow base, a plurality of rolling

cutters, internally dlsposed relatively.to sald :

base and spaced arms, rotatably mounted in
stceessive suitably receding stepped relation
from the outer end of said base towards said
head portion. some of said cutters being dis-
posed at suwably spirally dishing out ‘Ill(’leb
in the path of advancement of ‘the wall of

aid hollow base, while others are disposed
kulmtzmtmllv in a direction longitudinally
thercof, and fluid conduit means associated
with said tool for delivering a suitable flush-
ing out medium into association with said
cutters within the bore being drilled.

27. A drilling tool, embodying a hollow
open-ended base, a head portion, spaced
elongated arms longitudinally projected

therebetween to p10v1de for elon{mtod Iat-

eral discharge openings in commuanication
with said hollow base, a plurality of rolling
cutters, inter nqlly disposed relatively to said
hollow base and said spaced arms, rotatably
mounted in successive SUlt‘lbly receding
stepped relation- from the open outer end of

‘said hollow base towards said head portion,

some of said cutters being disposed at suit-
able spirally dishing out an(rlos in the path
of advancemént of the wall of said hollow
base, while othe.s are disposed substantially
in a direction longitudinally thereof, and
fluid conduit means for delivering a suitable
flushing out ‘medium into association with

said cutters w ithin the bore being drilled,
S‘lld fluid conduit means mcludlnw piping
disposed contiguously of the rear face of at
least one of said elongated arms with refer-
ence to the direction of the working rotation

~of said drilling tool..

In tcshmonv Whereof I affix my signature.

CARL RUSSELL BRUTUS.
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