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UNITED STATES 

1,636,663 

PATENT OFFICE. 
CLARENCE E. REED, of wiCEITA, KANSAs. 

WEL-DRILLING CUTTER AND BEARING BOEREFOB. 

Application filed. September 27, 1936. Serial No. 138,081. 

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 the rolling cutters 
were attached to the drill head by means of 
a left-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 

15 cutters with the sides of the lhole 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 
to 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 

Els 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 
50 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 

40 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 It 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 
60 drawings in which is disclosed several prac 

tical embodiments of the invention. 
Fig. 1, an elevational view, partially in 

full and partially in section of a rotory bor 
ing drill E. on which is mounted a pair of 
roller cutters in accordance with my inven 
tion; 

Fig. 
device taken at 90 degrees to Fig. 1; 

Fig. 3, a section taken on line 3-3 of Fig. i. 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; 

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, 

Fig. 9, a side elevation, partly in full and 
partly in section, of a modified form of the 
bearing fully assembled. . . 
In the drawings in Fig. 1 there is shown 

a rotary boring drill having 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-handside of Fig. 1 
will be described. 
The lower end of drill head 1 is tapered 

so as to form oppositely inclined faces 3,4 
head is 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 provision of 

2, an elevational view of the same 
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thereon. Forming an integral part of drill 
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the reduced portions 6 and on bearing 
mehmber 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 
ise 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 i. 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. - 
Mounted on inner bearing member 5 and 

securely interlocked therewith is an outer, 
annular bearing member 15. The outer end 
of bearing member 15 is provided with a 
circumferential flange 16 forming a bearing 
shoulder 17. - 
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 
inner member 5 until the outer member 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. 6the 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. 
AE bearing members 5 and 15 have been 

assembled and interlocked as just described, 
they are locked securely in this position by 
imeans 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 are made of such 
size that the lock member fits in the outer 
end of the outer bearing member 15 with its 
lugs extending into E. 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 pin 27 which serves to secure lock 
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 dis 
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posed grooves 28, 29. IFor the same pirpose 
roller cutter 2 is provided with a similar 
pair of grooves 30, 31, see Figs. 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 30 



O 

25 

30 

45 

50 

1,636,663 

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 34 takes the 
thrusts from the roller cutter 2 and trans 
mits them to the circumferential bearing 
shoulder 8 on the inner end of bearing men 
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 assenbled or dis 
assembled. In assembling the parts, cutter 
2 and washer 34 are first nounted on outer 
bearing member 15 against the bearing 
shoulder 17 thereon. These parts are then telescoped on the inner bearing member 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, cotter: pin 27 
and locking member 22 are renoved in 
order. Due to the nature of locking inem 

5 ber 22 and the manner in which it is mount 
ed in the bearing, it is uost easily removed 
by meants of a punch which may be 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 nember 22. In 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 sinilar cut-away 
lportion 37. Various other means may be 
enly for removing locking member 22. 

in Figs. 7–9 inclusive, there is illustrated 
a modified form of the invention in which 
the co-acting lugs or wings on the inner and 
outer bearing innilers 5 and 15 are provided 
with inclined or wedging locking faces in 
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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 bearing itembers, the construction and 
arrangement of the learing parts are the 
salue. IReferring particularly to Fig. 7, 
which shows the inner bearing nember 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 inclined in the same manner, thus giv 
ing the spaces between lugs 10, 11 and shoul 
der 8 a wedge shape. 

3. 

In Fig. 8 is shown the outer bearing men 
ber 15, correspondingly modified. Lig 18 is 
provided with an inner inclined face 40, 
while in Fig. 9 which shows the two bearing 
parts assembled, 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, E. being accomplished in the same 
nanner 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 meinber 5 to 

interlock the parts, the engagement of the 
inclined faces of the co-acting lugs will serve 
to draw the two bearing inenbers into firill 
interlocked relation. In the modification 
slown 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. IReverse lovenient of the parts is 
prevented ly the legs 23, 24 of locking ileian 
er 22, shown in Fig. 9. It will be under 

stood that the inclined faces on the lugs of 
learing neitbers 5, 15 may lie inclined in the 
opposite direction, so that the members are 
interlocked by rotation of the outer member 
in a counter-clockwise direction. In Fig. 9 
outer learing member 15 is shown in sec 
tion in order that the relation between the 
inter-engaging lings on the inner and otter 
bearing incubei's when fully assembled inay 
be made clear. After locking member 22 is 
put in place it is secured by means of cotter 
in .27. In other words, the modified form 

of the invention is assembled and dis-as 
scubled in the same nanner as is the pre 
ferred fort shown in Figs. 1-4. 
The roller cutter bearing described is not 

inited in its tise to a drill or roller cutter of 
the character illustrated and described here 
in, but may lbe used with any type or for 
of catter or drill. The inner end of the 
inner learing inenber 5 which is illustrated 
in Figs. 1 to 3 as fortning a part of the drill 
head 1 need not necessarily for part of a 
drill, but may be one end of a roller cutter 
bearing part or assembly which is adapted 
to be formed as a separate element from the 
drill head for insertion therein and renoval 
to refron. - 

It is contemplated that various modifica 
tions and clhanges 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 clains. 
What is claimed is: 
1. The combination of a roller cutter; a 

bearing on which said, cutter is mounted, 
said bearing comprising a plurality of metal 
bers adapted to be interlocked to form an as 
sembled bearing; means for retaining said 
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bearing members in interlocked relation; 
and a pin mounted in one of said bearing 
members to hold said retaining means in 
place, said roller cutter being grooved to 
permit insertion or removal of the pin. 

2. A roller cutter bearing comprising a 
pair of bearing mentlers having a bayonet 
joint connection with each other; and remov 
able means for retaining said bayonet joint 
connection in locked condition. 

3. A roller cutter bearing comprising a 
pair of learing linenbers adapted to be as 
sembled to form a bearing said members 
each being provided with means adapted to 
be brought together and rotated a definite 
part of a turn relative to each other to inter 
lock the bearing members with each other; 
and removable means for preventing rela 
tive rotation of said members after they are: 
interlocked. - 

4. In a roller cutter bearing, a pair of in es 

terlocked bearing nembers; and means for 
retaining said members in interlocked rela 
tion, one of said bearing incibel's being pro 
vided with a punch-hole for the insertion of 
a punch to remove said retaining means. 

i5. A roller cutter bearing comprising a 
bearing menber having a cylindrical por 
tion provided with a pair of diametrically 
opposed, arcuate wings for niec on tie ex- . 
terior thereof: an annular bearing eiber 
also having a similar pair of wings formed 
on the interior thereof, said hearing nem 
bers being adapted to the assicnabled by pass 
ing the wings of each menuber through the 
spaces between the wings on the other nein 
ber and then turning the members so as to 
locate the lugs behind each other; and an 
annular locking member located within the 
annular bearing member and provided on 
its inner face with it pair of arcuate tugs 
projecting into the spaces between the wings 
on said hearing members for preventing 
relative rotation of said members. 

6. A roller cutter hearing, comprising in 
inner cylindrical bearing member having a 
circumferential bearing shoulder formed 
thereon said member also being provided 
with a pair of radially-disposed arctato its (s 
on opposite sides thereof and slaced frol 
said hearing shot lolei'; an outcr' annular 
bearing ten her having a circuiferential 
hearing shoulder formed thereon, said O 
her also being provided internally at one ent 
with a pair of racially-disposed, it relate 
lugs disposed in line with the lugs on the 
inner bearing itember and located between 
said lars and sail hearing shouller: an an 
nular locking nonuller located l'etween the 
bearing membirs and provided with it air 
of diametrically-opposed, arctate lugs pro 
jecting into the spaces between said lugs on 
the bearing members to prevent rotation of 
the members; and a cotter pin alounted in 
an opening in the inner bearing member, to 
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hold said locking member in place, the outer 
bearing member being provided with a 
groove to permit removal of the cotter pin. 

. In a roller cutter bearing, the combi 
nation of a bearing member having a cir 
curferen: it sloulder and a lug spaced from 
said shoulder; a second bearing member tel 
escoped on the first bearing member and 
provided with a lug disposed between said 
shoulder and lug of the first mentioned bear 
ing member; and removalle means for pre 
venting displaccalent of the second men 
tioned lag fron between said first mentioned 
lug and shoulder. . . 

8. In a roller cutter learing. the combi 
nation of a bearing nie'lxr having 
of spaced circumferential shoulders; a sec 
ond hearing lemler having a lug disposed 
setween said shoulders of the first inentioned 
learing menuber; and ineans for preventing 
displacement of said lug from between said 
shoulders. 
r 9. In a roller cutting bearing of the con 
stiliction clained in claim 8, the spaced 
: houlders on the first mentioned bearing 
thenber firling a tapered slot and the lug 
in the second entioned bearing inenber 

l:eing wedge-shaped to fit into said tapered 
slot. 

(). In it roller cutter bearing of the con 
struction claimed in claii. 8, one of the 

): "('il shoulder's of the first entionel bear. 
ing teller being incline with referenc3 
to the other:lhoulder and one of the faces of 
the lug on the second mentioned bearing men 
ber being correspontlingly inclined for bind 
ing engagement with each other to draw 
the hearing neulbers together. 

11. A roller cutter bearing of the construc 
tion claimed in claim 5 in which the inner 
bearing member is provided with an annular 
shoulder against which the locking inemher 
lars. - 

12. A roller cutter bearing comprising an 
inner bearing rinenilper living a circumfer 
ential shoulder at one end thereof and a 
pair of diametrically-oposed arcuate wins 
spaced from said shoulder: an auniar outer 
learing member also having a similar pair 
of wings formed in the interior teef at 
one end of the nienlier, said bearing nea 
her leing adapted to be asselled by pass 
ing the wings of each member through the 
s:ces lic tween the wings on the other nein 
lier act then turning the nembers so as to 
locate the lugs in a linement with each other 
with thk lists on this juter learing member 

a pair 
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fitting snugly in the spaces between the lugs 
on the inner bearing member and said cir 
cinferential shoulder. he opposed, locking 
faces being correspondingly inclined so as to 
revent relative rotation of the bearing 
neulers in one direction to move the lugs 
out of a linement: and an annular locking 
nenber located within the outer bearing 
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member and provided with lugs projecting 
into the spaces between the wings on sail 
bearing members for preventing relative re 
tation of said menbers in the opposite li 
rection. 

13. The combination of an inner learing 
member; an annular outer bearing member, 
said members being provided with couple 
mentary wings and spaces, the bearing 
members being adapted to be assembled by passing the wing of each member through 
the space on the other member and then 
turning the members so as to locate the wings 
behind each other; a locking member in 
serted between the inner and outfer' bearing 
members and filling the wing spa&es so as to 
traintain 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 bearinor member. 

s 

said intentlers being provided with comple 
mentary wings and spaces, the caring mem 
bers bcing adapted to be assembled by pass 
ing the wing of each member through the 
space on the other member and then turn 
ing the nicnbers so as to locate the wings 
behind each other; a locking member in 
scrted between the inner and outer hearing 
members and filling the wing spaces so as 
to maintain the parts in interlocked relation; 
means for retaining said locking member in place, said retaining means comprising a 
cotter pin passing through an opening in 
the inner bearing member and hearing 
against said locking member, the outer lock. 
ing member being grooted to permit said 
cotter pin to be placed or removed; and a 
roller cutter rotatively mounted on the 40 
outer bearing member. 
In testimony whereof I have signed my 

name to this specification 
CLARENCE E. REED. 


