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1,636,663

PATENT OFFICE.

CLARENCE E. BEED, OF WICHITA, KANSAS.

WELL-DRILLING CUTTER

AND BEARING THEREFOR.

- Application filed September 27, 1826. Serial Ko, 188,061.

The present invention pertains to deep
well drilling apparatus and particularly to
the rolling cutters for rotary boring drills
and the bearings on which they are mounted

5 in the drill head. - ) ,

Heretofore, in ordinary practice the bear-
ings in the drill head for-t_ge rolling cutters
were attached to the drill head by means of

" a Jeft-handed thread connection, so that the

10 clockwise rotation of-the drill would tend
to tighten the threads and thus prevent sepa-
ration of the cutter and its bearing from the
drill head. However, in lowering and rais-
ing the drill in the bore hole, contact of the

18 cutters with the sides of the hole rotates
them in either direction, frequently loosen-
ing the cutter bearing’s threaded connection
with the drill.

It is the purpose of the invention to pro-

20 vide a strong, serviceable and simple form

" of roller cutter and bearing assembly in
which the’above mentioned difficulties are
overcome. It is particularly sought to pro-
vide a simple form of bearing, that is, one

28 of few parts, thereby enabling them to be
made rugged in order to withstand the wear
and tear to which they are subjected.

A further object is to provide a roller cut-
ter and bearing assembly which may be man-

30 ufactured without difficulty and can be as-
sembled and disassembled readily, the latter
feature being of the utmost importance to
the drill operator. A further object is the
construction of the roller cutter and the

35 bearing, so that the entire bearing is located
within the body of the cutter. Consequently
only the roller cutter, and not. the bearing,
is exposed to the frictional contact with the
bore hole and the débris being carried out

49 of the hole by the flushing fluid.

A construction is provided by the present
invention, whereby the cutter bearing parts
are assembled and effectively interlocked so

. as to prevent their accidental separation.
45 "1t is further contemplated that the cutter
and bearing be so constructed and arranged
as to prevent wear and tear by the cutter on
the drill head. .

Reference is had._to the accompanying
drawings in which is disclosed several prac-
tical embodiments of the invention.

Fig. 1, an_elevational view, partially in

60

full and Eartially in section of a rotory bor-
ing drill head on which is mounted a pair of
roller cutters in accordance with my inven-
tion; ,

Fig. 2, an elevational view of the same

device taken at 90 degrees to Fig. 1; :

Fig. 3, a section taken on line 3—3 of Fig.
1 looking downward ; .

" Fig. 4, a perspective view of the disas-
sembled parts of one of the roller cutter
bearings shown in Figs. 1 to 3;

Fig. 5, a view of the outer end of the
same bearing with. certain of the parts in
partially assembled condition; C

Fig. 6, a similar view of certain of the
parts in fully assembled condition, certain
of the parts being shown in section; -

Fig. 7, a side view of a modified form of
the inner bearing member; - '

Fig. 8, a vertical central section of a cor-
respondingly modified form of the outer
"bearing member; and, o '

Fig. 9, a side elevation, partly in full and
partly in section, of a modified form of the
bearing fully assembled. o :

In the drawings in Fig. 1 there is shown
a rotary boring drill %aving a head 1.
Mounted on the lower end of the head 1
Is a pair of rolling cutters, these cutters and
the bearings on which they are mounted on
the drill head being: constructed and ar-
ranged in accordance with my invention. .

The roller cutters are represented at 2, 2
and, since they are duplicates, as is also the
case with their bearings, only the cutter and
bearing on the.right-hand side of Fig. 1
will be described. '

The ‘lower end of drill head 1 is tapered
so as to form oppositely inclined faces 3, 4
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.thereon. Forming an integral part of drill

head 1 and projecting at right angles from
each of the inclined- faces 3, 4 is a laterally
projecting spindle or roller cutter bearing
member 5. Each spindle or bearing member
5 is formed with..a reduced intermediate
portion 6 and a still further reduced outer
- portion 7, all of these portions being circular
In cross-section and disposed concentrically
with reference to each other. Reference is

had to-Fig. 4 wherein the details of the con-

struction of bearing member or spindle .5
are shown.” By reason of the provigion of
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the reduced portions 6 and 7 on bearing
member 5, the member has formed thereon
an inner circumferential shoulder 8 and an”
outer circumferential shoulder 9, the purpose
of which will appear hereinafter. :

Located on the intermediate portion 6
of bearing member 5 and formed as an in-
tegral part thereof are a pair of radially-
projecting, arcuate lugs or wings 10, 11,
which are of uniform thickness and are

aced from and disposed substantially par-
allel to circumferential shoulder 8. Lugs
10, 11 each extend approximately one
quarter or 90 degrees around the periphery
of portion 6 of bearing member 5 and are
arranged diametrically opposite each other
with their outer faces flush with the cir-
cumferential shoulder 9. The arrangement
and size of wings or lugs 10, 11 being as
described, the arcuate spaces 12, 13 between
these lugs also cover 90 degrees on the cir-
cumference of portion 6 of bearing member
5. The outer reduced portion 7 of bearing
member 5 has a transverse opening 14
formed therein, the purpose of which will
appear hereinafter. -

.Mourited on inner bearing member 5 and
securely interlocked therewith is an outer,
annular bearing member 15. The outer end
of bearitg member 15 is provided with a
circumferential flange 16 forming a bearing
shoulder 17. Ny

At its inner end bearing member 15 is.
formed internally with a pair of radially-
projecting, arcuate wings or lugs 18, 19.
Lugs 18, 19 have their outer faces arranged
flush with the adjoining end of bearing
member 15. The lugs are arranged dia-
metrically opposite each other and each ex-
tends one quarter of the way around the
inside of the bearing member.

The internal diameter of outer bearing
member 15 is such that the member can be
fairly snugly telescoped over the outer edges
of the lugs or wings 10, 11 of inner bearing
member 5. In telescoping bearing members
5 and 15 to assemble the bearing, lug 18
of the outer member 15 passes into the space
12 of the inner member 5 and lug 19 of the
outer member 15 passes into the space 13
between the lugs on the inner member 5.
At the same time lugs 10, 11 of inner mem-
ber 5 pass into the arcuate spaces 20, 21,
respectively, between lugs 18, 19 in the outer
bearing member 15. Lugs 10, 11 and spaces
12, 13 on the inner member 5 and lugs 18,
19 and spaces 20, 21 on outer bearing mem-
ber 15 are all substantially of the same size
and shape so that the parts interfit.

The assembly of the members 5, 15 of the
roller cutter bearing is then completed by
further telescoping cutter member 15 on

L3

inner member ‘5 until the outer membor is

brought against the circumferential shoul-
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der 8 on the Inner member and then rotating
the two members a quarter turn or 90 degrees
so as to move lugs 18, 19 of the outer mem-
ber directly behind lugs 10; 11, respectively,
of the inner member. The position of these

70

parts when they are fully telescoped, but

before they are rotated to interlocking posi-
tion, is shown in Fig. 5. In Fig. 6 the posi-
tions of the parts are shown after they have
been rotated and are fully interlocked.

As heretofore stated, wings 10, 11 in inner
bearing member 5 are spaced from the cir-
cumferential shoulder 8. This space is ap-
proximately the width of wings 18, 19 on
the bearing member 15, so that these wings
fit into the space between the wings and
circumferential shoulder 8 on the inner bear-
ing member when the parts are assembled.

ifter bearing members 5 and 15 have been
assembled and interlocked as just described,
they are locked securely in this position by
ineans of an annular member 22. Member
22 is provided on one face thereof with a
pair of . integral, diametrically-opposed,
arcuate legs or lugs 23, 24: (This locking
member 22 and its lugs dre’ made of such
size that the lock member fits in the outer
end of the outer bearing member 15 with its
lugs extending into a.lrlx‘a filling the arcuate
spaces: 25, 26

tween the wings 10, 11 and ™
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18, 19 on the completely assembled bearing °
members 5, 15, respectively, as shown in Fig. -

6. In this figure the annular or main body
portion of locking member 22 is omitted in
order to clearly show the arrangement of
the other parts of the bearing. Locking
member 22 is shoved into place in the bear-
ing until the inner ends of its legs 23, 24
abut against shoulder 8 of inner bearing
member 5 and the inner face of the annular
portion of member 22 abuts against shoul-
der 9 on bearing member 5.

The parts of the bearing are proportioned
so that when they are assembled as just de-
scribed, part of the reduced portion 7 of
inner bearing member 5 projects beyond the
outer face of locking member 22. In this
end of bearing member 5, as heretofore
stated, there is provided a transverse open-
ing 14. This opening is adapted to receive
a cotter Ein 27 which serves to secure loci
ing member 22 in place.

In order to permit access to-cotter pin 27
for its insertion or removal, the outer end
of bearing member 15 is provided with a
pair of diametrically-opposed, radially dix-
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posed grooves 28, 29. Ifor the same purpose .

roller cutter 2 is provided with a siniilar
pair of grooves 30, 31, see Figs. 1 and 2.
Figs. 1-3 inclusive show roller cutter 2
mounted on the preferred form of the cutter
bearing which has just been described in de-
tail. As shown in these figures, cutter 2 is
provided with the usual central opening 32
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by .means of which the cutter is mounted
for rotation on the bearing. In order to
prevent wear on the drill head 1 by reason
of the rotation of roller cutter 2 during the
operation of the drill, roller cutter 2 at the
inner end of its central opening 32 is pro-
vided with an annular recess 33 in which
is seated a washer 34. Washer 31 takes the
thrusts from the roller cutter 2 and trans-
mits them to the circumferential bearing
shoulder 8 on the inner end of bearing mem-
ber 5 against which the washer bears. . At
the outer end of the circular opening 32 in

roller cutter 2, the cutter is provided with,

another annular recess 35 in which is seated

the circumferential flange 16 formed on the

outer end of bearing member 15, . .
All of the parts in.the construction de-
scribed fit snugly together and serve to form
a rugged roller cutter and bearing construc-
tion which may readily be assembled or dis-
assembled. In assembling the parts, cutter
2 and washer 34 are first mounted on outer
bearing member 15 against. the bearing
shoulder 17 thereon. These parts are then
telescoped on the inner bearing inemnber 5
and member 15 rotated so as to interlock the

“inner and outer bearing members together.’

Locking member 22 is then shoved into place
and secured by means of cotter pin 27. The
device is then ready for use.

- In dis-assembling the parts, cotler pin 27
and. locking member 22 are removed in
order. Due to the nature of locking mem-

i ‘ber 22 and the manner in which it is mount-

ed in the bearing, it is most easily removed
by meaus of a punch which may Ge inserted
through an opening 36 extending from the
opposite inclined side 3 of the drill head
to the circumferential flange 8 on bearing
member 5, which is directly in line with lug
23 of locking member 22, Tn order to insert
a punch into opening 36, it is necessary to
provide the periphery of the opposite roller
cutter 2 with_a notch or similar cut-away
portion 37, Various other means may be
employed for removing locking memher 92.

In Figs. 79 inclusive, there is illustrated
a modified form of the invention in which
the co-acting lugs or wings on the inner and
outer hearing members 5 and 15 are provided

~with inclined or wedging locking faces in

order to hind or draw the bearing members
into close locking relation.  Aside from these
inclined co-acting faces of the lugs of the
two bearting members, the construction and
arrangement of the bearing parts are the
same. Referring particularly to Fig, 7,
which shows the inner bearing member 5,
lug 11 is provided opposite bearing shoul-
der 8§ with an inclined face 38, while the
corresponding face 39 of the opposite lug
10 is tnclined in the same manner, thus giv-
ing the spaces between lugs 10, 11 and shoul-
der 8 a wedge shape.

.

8

In Fig. 8 is shown the outer bearing mem-
ber 15 correspondingly modified. Lug 18 is
provided with an inner inclined face 40,
while in Fig. 9 which shows the two bearing
parts assem%led, lug 19.is shown as provided
with a similar inclined face 41. The locking
wings of the two bearing members 5, 15 are
so proportioned that when they are assem-
bled, this being accomplished in the same
manner as was the case with the preferred

form of the invention, lugs 18, 19 of the -

outer bearing member fit snugly into the
tapered spaces between lugs 10, 11 and shoul-
der 8 of the inner bearing member.

- As member 15 is rotated on member 5 to
interlock the parts, the engagement of the
inelined faces of the co-acting lugs will serve
to draw the two bearing members into firm
interlocked relation. - In the moditication
shown in Figs. 7-9, inclusive, outer bear-
ing member 15 is adapted to be rotated in a
clock-wise direction which serves to lock the.
parts. - Reverse movement of the parts is
prevented by the legs 23, 24 of locking wem-
ber 22, shown in Fig. 9. It will be under-
stood that the inclined faces on the lugs of
bearing members 5, 15 may he inclined in the
opposite direction, so that the members are
interlocked by rotation of the outer member
n a‘counter-vlockwise direction. In Fig. 9
outer bearing member 15 is shown in sec-
tion in order that the relation between the
inter-engaging, lugs on the inner and outer
bearing mewmbeis when fully assembled may
be made clear.  After locking member 22 1s
put in place it is secured by means of cotter
pin-27.  In other words, the modified - form
of the invention is assembled and dis-as-
sembled in the same manner as is the pre-
ferved form shown in Figs. 14,

The rvoller cutter bearing described is not
limited in its use to a drill or voller cutter of -
the character ilustrated and degeribed here-
in, but may be used with any type or form
of cutter or drill. The inner end of the
inner bearing member 5 which is illustrated
in Figs. 1to 3 as forming a part of the drill
head 1 need not necessarily form part of a
drill, but may be one end of a roller cutter
bearing part or assembly whieh is adapted
to be formed as a separate element from the
drill head for insertion therein and removal
therefron.

It is contemplated that various modifica-
tions and changes of the invention may be
made and it is not intended that it be re-
stricted to the embodiments illustrated and
described herein, except as it may be limited
by the appended claims. -

What is claimed is:

1. The combination of a roller cutter; a
bearing on which said . cutter is mounted,
satd bearing comprising a plavality of mem-
bers adapted to be interlocked to form an as-
sembled bearing; means for retaining said
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bearirig members in interlocked relation;
and a pin mounted in one of said beaun"
members to hold said retaining means in
place, said roller cutter being «rrooved to
permit insertion or removal of the pin,

2. A roller cutter bearing comprising a
pair of bearing menibers ]mvm« a ba)onct
joint connection with cach other; +and romov-
able fneans for retaining said lm)onet joint
conncetion in locked condition.

8.'A roller cutter bearing comprising a
pair of bearing mcembers a(h])ted to. be as-
sembled to. forn a “hearing, said members
each Leing provided with means adapted to
be brmmht together and rotated a deéfinite
part of a turn 191 itive to each other to inter-
lock the bearing niembers with each other;
and removable means for preventing rela:

tive rotation of said memher‘; after they are-

interlocked.
4. In a roller cutter bearing, a pair of in-

“terlocked b(-amw memhclvz and means for

retaining said member in interlocked rela-
tion, one of said be: aring menthers being pro-
vided with a’ punch- lole for the insertion of
a punch to remove said retaining nicans.

5. A roller cutter hearing comprising a
bearing ‘member having a- eylindrical por-
tion provided with a pair of dizmetrically-

opposed, arcuate wings -fornied on the ex- .
‘terior thereof’;

an annular bearing ember
also having a similar pnr of wings forwea
on the interior thercof, said hearing mem-
bers being adapted to be assembled l;v pass-
ing the wings of cach menther tln'()u"h the
spaces between the wings on the other mem-
ber and then turning - the members so as to

Jocate the. lugs behind each other; and an

annular locking member located within the
annular bearing member and provided on
its inner face with « pair of arcuate tugs
projecting into the spaeces between the wings

on said hearing members for proven(m"'

relative rotation of said membhers.

G. A rvoller cutter béaring comprising 4n
inner cylindrical beaving member havi ing a
ciremnferential l)e(mn« shonlder formed
thereon said member also Leing provided
with-a pair of radially-disposed arcuate luges
on opposile sides thereof and spaced from
said hearing <houlder: an outer
bexring menther having a cireymferential

_bearing shoulder fnrm(wfthmcun said mem-

ber alto being provided internallyv at one en:d
with a pair of vadially-disposed, arenate
Ings disposed in Tine with the lugs on the
inner bearing urcmber 'md located between
said Ingrs and sail hes arine shoulder: an an-
nular l(u‘kln" m(‘nﬂ'('x"lo("xt(ul Letween the
hearing moml; rs and provided with a pair
of dmmetncdh nppo&od. arcuale lugs pro-
jecting into the spaces between said Tugs on

-the beéaring members to prevent rotation of

the membexs; and a cotter pin mounted in
an opening in the inner bearing member, to

annular -
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hold said locking member in place, the outer
bearing - member being provided with a
oroove to permit removal of the cotter pin.
©. In a roller cutter bearing, the combi-
nation- of a hearing member havmn a cir-
cunferentin! shoulder and a lug gp'lue(l from

said shoulder; a second hcum«r member tel--

escoped on the first héaring “meniber and
provided with a lug disposed Letween sdid
shoulder and lug of ‘the first mentioned bear-

-ing member; and removable means for pre-

venting: (Ihpld(‘(-ment of the second men-
tioned In«r fram between said first mentioned
Iug and choulder

8 In a roller (11&01' hearing. the c¢ombi-

nation of a bearing mebov ln\m" a. pair

of spaced civeumforential ~Imul(lcls. a sec-
oud heaving member having a lug disposed
lietween said shoulders of the first inentioned
bearing member; and fneans for preventing

_displacement of sud lag from hetween said
shaulders.

9. In a roller cuttmw bearing of the con-
struction claimied  in (lmn 8. the spaced
shoulders on the first ‘mentioned bearing
member forniing a tapered slot and the luﬂr
o the second mentioned beaving nwmhel

Leing wedwoe-sli lp('(l to fit -into %ud mpvrod'

\l(it
10, In 2 mllm (utlm' lu‘llm«r of. ﬂw con-
struction claimed  in clai Si one of the
: puced shonlders of the fivst mentioned bear-
ing wmember being inclined with referenca
to the other Imu]d(- and one of the faces of
the tue on the second mentioned beari Ing meni-
her licing correspondingly inclined for bind-
ing engageent with eaclh other
(lu- lwu ing members together.
A m]l(‘r cutter lw(n lmrof {he construc-
tmn ('l.um(‘(] in c].um A& 1 which the inner

bearing member ds provided with an annular

shoulder against which- the loc king member
h"nr '

A roller cutter bear ing comprismy an
inn('t bearing member ‘Il\lll'_' a (mmnf-r
ential shoulder at one cud thercof and a
pair of diametrieally-opposed arcuate wings

spaced from said <houlder: an annniar auter’

bearing member also Im\ln«r a similar paiv

‘of wings formed on’ the intefior thercof at

one (‘ 1(1 of the member, said bearine mem-
her heing adapted to he asse anbled by pass-
ing the wings of cach member (hlou"h the

spaces between the wings on the ather mem-

her and then turning the members so as to
loeate the Tugs in alinement with each other
wih the Tues on the duter hediring member

fitting w\u'rlv in the spaces between the lugs -

on thc muer bearing mémber and said cir-

cumferential ~houlder. (he opposed, Tocking

faces being correspondingly inclined o as to
prevent “relative rotation of the bearing
members in one-direction to move the lugs
out of alinement: and an annular locking
member located within the outer bearing

to draw

s

80

00

100

110

120

125



10

13

20

1,636,603

member and provided with lugs projecting
into the spaces between the wings on said
bearing members for preventing relative ro-
tation of said members in the opposite di-
rection. A

13. The combination of an inner hearing

‘member; an annular outer bearing member,

said members being provided with comple-
mentary wings and spaces, the bearing
members heing adapted to be assembled hy
passing the wing-of each member through
the space on the other member and then
turning the members soas tolocate the wings
behind each other; a locking member in-
serted between the inner and oufer’ bearing
members and filling the wing spadss so as to
~aintain the parts in interlocked relation;
means for retaining said locking member in
place; and a roller cutter rotatively mounted
on the outer bearing member. ‘

" 14. The combination of an inner bearing
member; an annular outer bearine member,

Lo

said members being provided with comple-
menlary wings and spaces, the i.caring mem-
bers being‘adapted to be assembled by pass- -
ing the wing of each member thropigh the

“space on the other member/and then turn-

ing the members so as to locate the wings
behind cach other; a locking member in-
serted between the inner and outer bearing
members and filling the wing spaces so as
to maintain the parts in interlocked relation;
neans for retaining said locking mensber in
place, said retaining means comprising a
cotter pin passing through an openifig in
the inner bearing ‘member and bearing
against said locking membier, the outer lock- .
ing wember being grooged to permit said
cotter pin to be placed ior removed; and a

roller cutter rotativeb’{f mounted on the €0

outer bearing member. _
In testimony whereof' I have signed my
name to this specification] :

CLARENCE E. REED



