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This invention relates to roller bits for cutting 

hard or soft formations, and more particularly 
to an improved arrangement of mounting the 
cutters. 

In the conventional bits of the cross roller 
type having side cutters on either side of the 
CrOSS rollers, the hole in boring exerts an inward 
pressure to force the lower end of the side cut 
ters inwardly, resulting in a relatively rapid de 
struction of the bearings, and a change in the 
position of the cutters so that the size of the 
bore hole is reduced. This is caused by the cut 
ters tilting on their axes after the bearings have . 
begun to Wear. 
One object of this invention is to provide a 

bearing arrangement which Will take the normal 
inward thrusts on the side cutters, and which 
will also be able to carry the occasional outward 
thrusts which occur. 
Another object resides in the provision of a 

bearing to take the thrusts referred to, including 
rolling bearings to hold the cutter against lon 
gitudinal movement on its axis, and new and im 
proved means to permit the insertion of such 
bearings through the cutter spindle, interrupting 
Only the bottom of the spindle raceway and with 
Out appreciably weakening, the associated parts 
of the bit, - 
Other objects and advantages will appear from 

the following description. 
Fig. 1 is an elevation showing an improved 

bit construction, some of the parts being in sec 
tion. Fig. 2 is a bottom plan view showing the 
Cross cutters partially in section, and the bridge 
member partly in section. Fig. 3 is an enlarged 
detail view on line 3-3 of Fig. 1, showing the 
bridge member and the means for inserting and 
locking the bearings. 
I have illustrated a roller bit comprising a head 

With a threaded portion for connection to the 
drill stem, and having a downwardly opening 
cutter recess in which are mounted centrally ar 
ranged cross roller cutters and a bridge member 
carrying side roller cutters. 

Referring first to the conventional elements 
of the bit 0, the numeral indicates a threaded 
shank by which the bit may be connected to 
the drill stem (not shown). The downwardly 
opening cutter recess 2 is provided with down 
wardly and outwardly sloping side walls 3 hav 
ing slots in side walls 4. A cross cutter pin 5 
extends diametrically across the cutter recess 
and may be provided with a plurality of grooves 
f6 for the reception of roller bearings 7, upon 

Which are the cross roller cutters f8 which may 
have spiral cutting teeth 9, 

Substantially centrally of the pin and cutter 
is positioned a bridge member 20. The bridge 
member has an opening 2 for the reception of 
the cross roller pin 5. The cross rollers are re 
tained in position and locked to the head by 
suitable fastening means, the lower end of which 
comprises the socket portion 22. 

Referring now to the improvements provided 
by my invention, the bridge member 20 is pro 
vided at either side with upwardly and outwardly 
extending spindles or bearing portions 30 which 
contain a ball race 3 for the reception of ball 
bearings, a roller race 32 for roller bearings, and 
a reduced extension portion 33 arranged to be 
positioned in the slot 4 of the bit head, and to 
be fastened therein by welding or other suitable 
means. 
Side cutters 40 are mounted upon the bearing 

portions 30 and are rotatably supported thereon 
by the rolling bearings comprising roller bear 
ings 4 and ball bearings 42. The roller bear 
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ings 4 are first spaced between the cutter 40 . 
and the roller raceway 32 and then the balls 42 
are inserted into the space between the Outer 
race 44 and the inner race 3, to rotatably lock 
the cutter against longitudinal movement on the . 
spindle 30. After the balls have been inserted 
a plug 47 is placed in the passageway 45 to seal 
the balls in place and give an uninterrupted race 
way. The plug 47 may be fastened by welding 48. 
The outer sides of the cutters 40 and the roller 

bearings 4 are now covered by the wear plate 43. 
The bridge member 20 with its cutters and 

rollers together with the pin 5 and its cutters 
and rollers are inserted into the head as a unit, 
the ends 33 fitting into the slots f4. The radial 
load on the side cutters 40 is taken by the roller 
bearings 4 and a combination of radial load 
and axial thrust is taken by the ball bearings 42. 
This axial thrust is caused by the normal inward 
thrust created by the walls of the hole acting on 
the lower outer portions of the cutter. 

In occasional instances the thrust just referred 
to is outward due to certain conditions of opera 
tion, and the balls also sustain this occasional 
outward thrust. 
The arrangement for the insertion of the balls 

through the bridge member is such that a mini 
mum weakening of this member occurs. 
Although a preferred embodiment of the in 

proved roller bit construction has been illus 
trated and described, modifications within the 
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true spirit and scope of the same are intended to 
be covered by the hereto appended claims. 

claim: 
1. In a roller bit; a head having a recess in the 

bottom thereof and slots in the walls of said re 
cess; a bridge member for said recess, extending 
across the Sane, having upwardly and outwardly 
extending bearing portions thereon and reduced 
end portions slidable in said slots; and side roller 
Cutters rotatably locked by rolling bearings on 
said bearing portionS. 

2. In a roller bit; a head having a recess in 
the bottom thereof with slots in its side walls; a 
bridge member for said recess, extending across 
the same, having upwardly and outwardly ex 
tending bearing portions containing an annular 
ball raceway, and reduced end portions slidable 
in said slots; side roller cutters having interior 
ball raceways supported on said bridge member 
bearing portions by rolling bearings, and rotata 
bly locked thereon by ball bearings in said race 
Ways. . 

3. In a roller bit; a head having a recess in 
the bottom thereof and slots in the walls of said 
recess; a bridge member for said recess, extending 
across the same, having upwardly and outwardly 
extending bearing portions thereon and reduced 
end portions slidable in said slots; and side roller 
cutters on said bearing portions, being supported 
thereon by roller bearings adjacent the outer side 
of the cutter and ball bearings adjacent the inner 
side of the cutter. 

4. In a roller bit; a head having a recess in 
the bottom thereof and slots in the walls of said 
recess; a bridge member for said recess, extend 
ing acroSs the same, having upwardly and out 
wardly extending bearing portions thereon and 
reduced end portions slidable in said slots; and 
side roller cutters on said bearing portions, being 
supported thereon by roller bearings adjacent the 
outer side of the cutter and ball bearings adja 
cent the inner side of the cutter, said ball bear 
ings rotatably locking the cutters on the bearing 
portions. 

5. In a roller bit; a head having a recess in the 
bottom thereof with slots in its side walls; a 
bridge member for said recess, extending across 
the same, having upwardly and outwardly ex 
tending bearing portions containing an annular 
ball raceway, and reduced end portions slidable 
in said slots; side roller cutters having interior 
ball raceways supported on said bridge member 
bearing portions by rolling bearings, and rotata 
bly locked thereon by ball bearings in said race 

55 ways, and a passageway in said bridge member 

2,058,820 
extending into said raceway for the insertion Of 
the balls. 

6. A bit comprising ahead having a downwardly 
Opening recess therein; a pin in Said recess hav- ' 
ing cross roller cutters thereon; side roller cut 
ters; a bridge member having oppositely extend 
ing bearing portions; and rolling bearings lock 
ing said side cutters on the bearing portions of 
said bridge. 

7. A bit comprising a head having a downwardly 
opening recess therein; a pin in said recess hav 
ing cross roller cutters thereon; side roller cut 
ters; a bridge member having oppositely extend 
1ng bearing portions; and ball bearings locking 
said side cutters on the bearing portions of said 
bridge. 

8. A bit comprising a head having a downwardly 
Opening recess and having cross and side roller 
cutters therein; and rolling bearings locking said 
side cutters onto said head. 

9. A roller bit comprising a head; cross roller 
cutters rotatable on a substantially diametrical 
axis; a bridge member extending between said 
cutters, having bearing spindles that project up 
Wardly and outwardly from the longitudinal axis 
of said head; and roller cutters rotatably mounted 
on said spindles and rolling bearings locking the 
cutters on the spindles. 

10. A roller bit having a downwardly facing 
receSS; cross roller cutters mounted in said re 
cess; side roller cutters at either side of the cross 
cutters; supports for said side cutters and roll 
ing bearings supporting said side cutters on said 
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supports; said bearings arranged to rotatably 
lock the cutters on the supports and to take the 
inward thrust on the cutters. 

11. A bit comprising a head having a recess and 
slots therein; a pin extending across said recess; 
cross roller cutters on said pin; a bridge on said 
pin having upwardly, outwardly bearing portions 
containing a ball race and reduced portions for 
securement in Said slots; side roller cutters hav 
ing an interior ball race mounted on said bear 
ing portions; and balls in said races rotatably 
locking said side cutters on the bearing portions, 

12. In a rotary boring drill; a head; a bearing 
pin in said head; cross cutters and a bridge on 
said pin; bearing portions on said bridge having 
ball races; a ball passageway extending thru said 
bridge member to the ball races; side roller cut 
ters having interior ball races. On said bearings; 
balls in said races rotatably locking the side 
cutters on said bearing portions; and means seal 
ing the passagewayS. - 
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