Aug. 9, 1938.

C. E. REED 2,126,036
"EARTH BORING DRILL
Filed Nov. 4, 1936

3 Sheets-Sheet 1

Fig.d.
2
4
9
28y |-
e _
&x. e
Sc i 7= 150;5,6
8bH=7 JA
26q 7 .
16 g
16b-
16¢
17
20| 22
16e 19 23 &L
2 78 |

. . INVENTOR :
_ ilacencel&'.lleed »
/wa Vg ek b St

cele
ATTORNEYS.




Aug. 9, 1938. C. E. REED

EARTH BORING DRILL
Filed Nov. 4, 1936

Fig. 2.

2,126,036

3 Sheets-Sheet 2

// / . \ 9
E/ ‘ I | /__
a3 3 15 13
el - [ J B
N7 W
AT N0
i \ 2 £ L3 7 -
E N\ WNE
gSziricEa== =W
6) - JﬂS‘ : _i‘_ z 54'4.'/ /5/‘1 :é
5
3 13
3¢ /3d |89 7 ["3g [ 3d 7 :
226 /c_zg 14‘9 6 " 1t ‘126
INVENTOR :
CZazzﬂzce@EZI&aad

A

Gl e
'ATTORNEYS.

e

E )




Aug. 9, 1938. C. E. REED 2,126,036

EARTH BORING DRILL

Filed Nov. 4, 1936 3 Sheets-Sheet 3 v

£ig.3.

! v

o

L[ W7 162
'_- / —:_— ~8
) = N 5L
‘a
23x HZac 3% LIx 2d 15x
INVENTOR &

' CZarqzzceEReed,
%@szﬂ% v \%é/

ATTORNEYS,




Patented Aug. 9, 1938

2,126,036

OFFICE

2,126,036
 EARTH BORING DRILL

Clarence E. Reed, Wichita, Kans., assignor to
-Chicago Pneumatic Tool Company, New ¥York,
N. ¥., a corporation of New Jersey -

Application Novemher 4, 1936, Serial No, 108, M“fa‘

115 Claims.

The invention concerns an earth boring drill
of the cross roller type involving roller cutters
arranged in a set across the lower face of the bit
head in the same diametrical vertical plane to-

5 gether with inclined side roller cutters arranged

in a diametrical vertical plane perpendicular fo -

the diametrical plane “first mentioned.

“Ihe invention consists in the features and.

combination and arrangement of -parts-herein-

10 after descrxbed and defined in the a,ppended

claims. :

-In the dra.wings
" Figure 1 is a view partly in side elevation and
partly in central vertical section of a bit head

1% - embodying the invention.

Flg. 2 is a central vertical section in & plane at
right angles to the sectional plane of Fig. 1.

Fig. 3 is a view similar to Fig. 2 of a modifica-. .
tion.

20  'The bit head | has a screw threaded portion 2
for attachment to the drill stem or pipe. A
strut 8 integral with the bit head depends from its

. lower face and off to one side of the vertical
center thereof.

25 This strut is perforated at & and receives
therein the adjacent ends, preferably “abutting,
of the spindles. 5, § which are:horizontally dis-

" posed and are axlally in alignment. An opening .

6 is provided in the lower side of the strut and
30 this enables welding together of the abuttmg
ends of the cross roller spindles as indicated at
1. The outer ends of the spindles are integrally
connected with shanks or hangers § which ex-
tend upwardly and are welded to the outer sides
35 of the bit head as indicated at 9. The outer side
of the bit head is provided with recesses 10 be-
tween pairs of flanges. [0 disposed thereabout.
These shanks extend into these recesses and in &
direction generally upward at right angles to the
40 axis of the cross roller spindles. Each hanger
has a projection . at e bearing on the under face
of the bit head, to take up thrust of the Cross
rollers.
- - Cross roller cutters {2, ﬂza are mounted on the
45 spindles 8 at the sides of the strut 3. These cross
roller cutters are of frusto-conical form, their
larger diameter ends being outermost,“and lo-
cated adjacent the shanks or hangers 8.
The spindles § have large diameter cylindrical
50 portions Ba at their outer ends adjacent the

hangers 8, providing raceways for cylindrical:

roller bearings 13 which find complementary cy-
“lindrical raceway surfaces at 12b at the outer
| - portions of the cross roller cutters. These cylin-
85 drical raceways are defined at their inner ends

(Cl. 255—71)

by shoulders 5b provided by flanges §c¢ of Jarger
diameter than the cylindrical raceways Sa.
Next to these flanges, towards the vertical axis of
the drill, are frusto-conical surfaces $d provid-
ing racewdys for frusto-conical rolier bearings
14. These are disposed with their larger end
faces contacting the inner faces of the flanges §e,
which faces, as indicated at Be, are provided by
undercutting the inner side of the flange .
The smaller diameter ends of the frusto-conical
bearing roliers 14 engage a frusto-conical surface
§/ of a flange Bg integral with the spindle, and
between this flange $g and the vertical plane of
the side of the strut 3, a cylindrical spindle por-

tion Bh is provided of smaller diameter than the.

19

15

raceway portion Ba, and this smaller diameter -

-cylindrical portion provides a raceway for cylin-
drical roller bearings 03a. The frusto-conical

- roller cutter 12, located at the left of Fig. 2, is of

less length than that shown at {2« at the right of
the strut 3, and the cylindrical bearings 8h at the
opposite sides of the strut are of different length
in order to conform to the difference in the length
of the frusto-conical roller cutters:

The frusto-conical roller bearings (4 find
frusto-conical raceway surfaces within the bear-
ings of the frusto-conical roller cutters, and these
frusto-conical roller bearings take upon their
peripheries end thrusts of the roller cutters in a
direction outwardly from the vertical axis of the
drill towards the shanks_or . supports 8, and
thereby relieve the cylindrical roller bearings 13
and 013a of end thrust, which otherwise would be

- imposed upon them by the peripheral contact
therewith of the rotary cutters. As a result the
cylindrical roller bearings will have a true rolling
action upon the cylindrical raceway of the spin-
dles because the outer end faces of the cylindri-
cal roller bearings will be prevented from having
undue frictional contact upon the shoulder at
the outer end of the spindles adjacent the sup-
ports 8. Furthermore, the cylindrical roller
bearings IIM also ‘will be relleved of end thrust
of the roller cutters in a direction outwardly from
the vertical axis of the drill towards the side of
the ‘bore hole, which end thrust otherwise would
result from the frictional contact of the roller
cutter upon the peripheries of the cylindrical
roller bearings. -

Side roller cutters 15 are shown in Fig. 1, in- ©

¢lining downwardly and outwardly in a direction
from the vertical axis of the drill to the sides of
the bore hole, these side cutters cutting an annu-
lar path adjacent the side wall of the bore hole,
including clearance for the bit head. These cut-
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ters, of which there are two, track each othér,
and their axes lie in the same vertical plane pass-
ing through the vertical axis of the drill at right

angles to the diametrical vertical plane in which -

the axes of the cross roller cutters above men-
tioned lie.. Each of these inclined side roller
cutters is mounted upon a spindle 16 inclining
downwardly and inwardly towards the vertical

axis of the drill, and supported at its outer .end.

by one of the shanks or hangers 8z, extending

substantially vertically and welded within a

recess at the outer side of the drill. ‘The spindle
and its support 8z are in one piece. .
There is a flange. 8b on the body of the sup-
port which engages a seat surface on the de-
pending arm (b of the bit head, and there is a

" shoulder on the body of the spindle support at

20

8c which finds a bearing on a cross wall f¢ at
the top of a notch in the depending arm ib.
These flanges and shoulders 8b, 8¢ take thrusts
upwardly from the roller cutter and the flange

- 8b also sustains thrusts outwardly of the bit
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head. The spindle 16 is.provided with a frusto-
-conical surface providing a raceway for frusto-
conical bearing rollers {T which engage at their
outer -larger diameter faces the undercut sur-
face 160 of the flange I6c. The frusto-conical
bearing rollers at their inner faces engage an
inclined annular surface 16d of the flange 16e
which is integral with the spindle 16. The
whole spindie unit is integral with the hanger
8z and the body thereof.

A second set of frusto-conical bearing rollers
8 are arranged in a raceway 19 of a block 20

which is mounted on the inner portion of the -

spindle 16 and has an inclined face 21 bearing
upon the edge of the strut 3 which has a corre-
spondingly downwardly and outwardly .inclined
face to receive the said block 20. This block
may be welded to the spindle 16 at 22. The
frusto-conical bearing rollers 18 are on inclined
axes in respect to the axis of the spindle 1§,
the smaller ends of said frusto-conical rollers
20 being directed outwardly while the smaller

ends of the frusto-conical rollers |7 are directed -

inwardly towards the vertical axis of the driil
The side roller cutter is provided with raceway
surfaces 15¢ and 150 which are oppositely in-
clined to be complementary to the peripheries
of the frusto-conical bearing rollers 17 and I8
respectively. The frusto-conical bearing rollers
IT take end thrusts of the roller cutter {5 in a
direction outwardly from the vertical axis of
the drill, and the frusto-conical bearing rollers
18 take end thrusts of the side roller cutters in a
direction inwardl> of the bit head towards the
vertical axis thereof. The bearing block 20 is
welded to the strut 3 at 23.

It will be seen from the above that the roller
cutter spindle and anti-friction bearing organiza-
tion involves cross roller spindles, each having
an upwardly extending support connected ex-
teriorly of the bit head and side roller cutters
each associated with a spindle having an up-
wardly extending shank with a support which is
also exteriorly secured to the bit head, and the
anti-friction roller organization includes each a
row of frusto-conical rollers which take end
thrust of the cutters in a direction outwardly
from the vertical axis of the drill. o

In Fig. 3 I show a modification of the cross
roller organization in which there is a pair of
roller cutters at each side of the strut 3, the
members of each of these pairs being designated
f2c and 12d. The frusto-conical rolier bearings
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in this modification are arranged near the outer
end portions of the spindles”on axes inclining

towards the axes of the spindles, and with their -

outer end faces bearing on the undercut por-
tions of a flange 5i adjacent the spindle support
8 and integral therewith. In this modification
there are a series of cylindrical roller bearings
disposed at different points along the spindles
as indicated at 13z. These roller bearings at
their ends contact with suitable flanges or shoul-
ders on the spindles, and end thrusts of the
roller cutters outwardly from the vertical axis
of the drill are taken by the frusto-conieal rollers
on their peripheries’and thus relieve the cylin-
drical roller bearings of end thrusts outwardly
from the vertical axis of the drill which other-
wise would be imposed by the roller cutters on
the peripheries of these cylindrical bearing roli-
ers. In this form, like in the form first described,
the inner ends of the spindles fit into an opening
in the depending strut 3 wherein they are welded
as indicated at 1a.

The arrangement of a set of frusto-conical
rollers between a cutter and spindle in such way
that the larger ends of the rollers are positioned
toward the axis of rotation of the drill bit is
claimed more broadly in applicant’s copending
application Ser. No. 113,071, filed November 27,
1936. '

I claim: , ,

1. A roller cutter bit for earth boring drills
comprising a bit head having means. for attach-
ing it to a drill pipe, and having 2 strut depend-
ing from its lower portion, cross roller cutter

units, one on each side of said strut and each’

comprising a spindle having its inner end mount-
ed in the strut and its outer end integral with
an upwardly extending shank fixed to the exterior
of the bit head, rotary cutter means on the spin-
dles, and inclined side roller cuttér units compris-
ing downwardly and inwardly inclined spindles
supported at their inner ends by said strut and
having at their outer ends integrally connected
shanks extending upwardly and fixed to the ex-
terior of the bit head, and roller cutters on said
inclined’ spindles, said cutters inclining down-
wardly and outwardly and cutting an annular
area adjacent the wall of the bore hole with clear-
ance about the bit head, substantially as de-
scribed. . :

2. Apparatus according to claim 1 in which the
strut is provided with an opening in its bottom
face adjacent the ends of the spindles with ma-
terfal therein welding the spindles to. the strut,
substantially as described, _

3. An earth boring drill according to claim 1
in which the strut has an opening therethrough,
and the spindles of the cross roller units have
their adjacent ends lying in said opening and
welded to the strut, substantially as described.

4. An earth boring drill having a downwardly
extending strut, cfoss roller cutter means on each
side of said strut, spindles therefor on opposite
sides of said strut, having their inner adjacent
ends supported by said strut, supports at the
outer ends of the spindles connected with the bit
head, each of said spindles having a frusto-coni-
cal raceway tapering towards the strut, frusto-
conical roller bearings on said raceways engaged
by complementary frusto-conical raceway sur-
faces of the cross rollers, sald frusto-conical bear-
ing roHers taking upon their peripheries end
thrust of the cross roller cutters in a direction
outwardly from the strut towards the spindle
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which the larzer end faces of the frusto-roller
cutters bear, and cylindrical roller bearings be-

tween the spindles and the cross roller cutters, ‘

' taking radial loads imposed on the cutters, sub-
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* stantially as described. ‘
5. An earth boring drill according to claim 4

in which there are a plurality of cross roller
cutters on each spindle and a plurality of* rows of
cylindrical roller bearings between the cross roil-

er cutters and the spindles,. shoulders on the

spindles against which the end faces of the cylin-
drical rollers bear, the said frusto-conical roller
bearings being located at the outermost ends of
the spindles, the cross roller cutters of each
spindle having their adjacent side faces in con-
tact, substantially as described.

6. An earth boring drill according to claim 4
in which the frusto-conical raceway is arranged
substantially midway of the length of the spindle
and is defined by an annular shoulder on the
spindle at each end of said frusto-conical roller
bearings, the cylindrical roller bearings being dis-
posed at opposite sides of the frusto-conical roller
bearings and having their adjacent end faces
bearing on shoulders on the spindle, the roller
cutter means for each spindle comprising a one
piece cutter, substantially as described.

7. In an earth boring drill and in combination
2 bit head having a downwardly projecting strut,
eross roller cutters having spindles mounted in
said strut and in hangers depending from the
sides of the bit head, side roller cutters inclining
downwardly and outwardly from the vertical axis
of the drill, spindles on which said side roller
cutters are mounted, each having a frusto-conical
raceway surface tapering towards said strut and
defined by shoulders on the spindle, frusto-roller
bearings on said raceway between said shoulders,
a bearing member on the spindie engaging the
strut, a row of frusto-conical bearing rollers in

a frusto-conical raceway of said bearing member, -

said side roller cutters having each a pair of
frusto-conical surfaces with their small diameter
ends adjacent, said frusto-conical surfaces being

. complementary to the frusto-conical raceways of

the spindle and bearing member, and receiving

said frusto-conical roller bearings, substantially

as described. : '

8. A roller cutter organization comprising a
spindle in sections, each having a frusto-conical
raceway convergent towards each other, a roller
cutter having complementary frusto-conical race-
ways and roller bearings between said raceways
of the spindle sections and the cutter, substan-
tially as described. X

9. A roller cutter organization for an earth
boring drill provided with a drill head, compris-
ing a spindle in sections, a roller bearing raceway

‘ on one section adjacent a support for the spin-

dle, which support is adapted to be attached to
the drill head, and another section having a
frusto-conical raceway tapering outwardly in re-
lation to the vertical axis of the drill and towards
the support, a flange on said spindle between said

cutter inwardly towards

3

raceways, a roller cutter having complementary

_raceways and roller bearings between said race-

ways of the spindle sections and the cutter.

10. In a roller cutter organization for an earth
boring apparatus revoluble about a vertical axis,
a frusto-conical roller bearing positioned with
the larger ends of the frusto-conical rollers to-
wards the vertical axis of the apparatus for sus-
taining end thrusts of the cutter inwardly to-
wards said vertical axis, in combination with a
frusto-conical roller bearing positioned with the
larger ends of the frusto-conical rollers therecf
directed outwardly in respect to said vertical axis
sustaining end thrusts of the cutter outwardly of
the apparatus, all of said frusto-conical roller
bearings sustaining thrusts vertically from the
bottom of the hole. .

11. A roller cutter for earth boring drills
adapted to be mounted on a spindle, said cutter
being toothed on its periphery, the interior of
the cutter having two frusto-conical roller bear-
ing raceway surfaces diverging toward the ends
of the cutter for cooperation with frusto-conical
roller bearings. ’ :

12. As an article of manufacture a spindle for
a roller cutter of an earth boring apparatus hav-
ing a tapered raceway thereon for roller bearings
sustaining radial loads, a flange-like portion be-
tween said raceway and another raceway on said
spindle, said another raceway being frusto-conical
and tapering oppositely from
raceway. T :

13. An earth boring drill comprising a bit head
and a roller cutter unit carried thereby to revolve
around the vertical axis of the drill including a
spindle having two frusto-conical roller bearing

- surfaces oppositely inclined to the spindle axis, a

shoulder on the spindle at one side ‘of each sur-
face, a toothed roller cutter surrounding said
spindle and having complementary roller bear-
ing raceway surfaces inclining towards each oth-
er, and frusto-conical roller bearings between
said surfaces of said spindle and cutter taking end
thrust of the cutter both outwardly and inwardly
in respect to the vertical axis of the drill as well
as radial loads imposed on the cutter.

14. In a roller cutter organization for an earth
boring apparatus, a frusto-conical roller bearing

positioned with the larger ends of the frusto--

conical rollers fowards the axis of the apparatus
for sustaining end thrusts of the cutter inwardly
of the apparatus, and other frusto-conical rollers
positioned for sustaining end thrust of the cutter
outwardly from the axis of the apparatus.

15. In a roller cutter organization for earth
boring apparatus, a spindle, a toothed roller cutter
and anti-friction roller bearings between the
spindle and the cutter comprising a set of tapered
rollers taking radial loads, and s set of frusto-
conical rollers arranged with their larger di-
ameter ends towards the vertical axis about which
the apparatus rotates taking end thrust of the

said vertical axis.
CLARENCE E. REED.
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