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UNITED STATES PATENT OFFICE 

Application March 4, 1947, Serial No. 732,171 
(C. 255-71) Claims. 

This invention relates to improvements in rock 
bits employed in rotary well drilling, and more 
particularly to rock bits which may be readily 
aSSembled or disassembled for the repair and 
replacement of the bearings, the rotary cutter 
elements and other parts connected therewith. 
Rock bits have been proposed heretofore which 

embodied rolling cutters but, for the most part, 
it has been found that these wear rapidly and 
that they do not readily lend themselves to dis. 
aSSembly for the repair or replacement of worn 
parts, due to the manner of construction. Fur 
thermore, it has been found that certain parts 
of rock bits wear exceedingly fast as compared 
With other parts. Therefore, in the present in 
vention, an attempt has been made to correct the 
defects existing in bits that have been made 
heretofore, and to provide other new and salient 
features which make posSible more efficient op 
eration and more rapid cutting than has hereto 
fore been possible. 
The primary object of the present invention is 

to provide a rock bit structure made of relatively 
few parts, yet providing a structure that is strong 

: and sturdy and which may be readily assembled 
and disassembled. 
Another object of this invention is to provide 

a rock bit in which the cutter unit is provided 
with bearings adapted to sustain both radial and 

, thrust loads. 
Another object of this invention is to provide 

a rock bit in which hardened metal inserts may 
be applied to the cutter teeth thereof, as by weld 
ing or by centrifugal casting. 
Another object of this invention is to provide 

a rock bit in which the bowl and wash pipes there 
of are provided with a resilient lining, Such as 
rubber or synthetic rubber, to prevent abrasive 
action thereon. 
A still further object of this invention is to 

provide, in a rock bit, a self-cleaning action for 
the cutter teeth. 
A preferred embodiment of this invention to 

gether with modifications thereof are illustrated 
in the accompanying drawings in which: . 

Fig. 1 is an elevational view of a rock bit show 
ing a quarter section removed therefrom So as to 
show the details of construction; 

Fig. 2 is a fragmentary exploded view of a polº 
tion of the bit, partly in section and partly in 
elevation; 

Fig. 3 is a sectional view through the lower 
portion of the bit taken at right angles to Fig.1; 

Fig. 4 is a fragmentary exploded view of a lower 
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portion of parts of the bit as shown in Fig. 3, 
partly in Section and partly in elevation; 

Fig. 5 is an elevational view of the cutter ele 
ments removed from the bit; 

Fig. 6 is a sectional view taken on the line 6-6 
of Fig. 3, looking in the direction indicated by 
arrows; - 

Fig. 7 is a View Similar to Fig. 1 but of a modi 
fication of the invention which shows a different 
method of mounting the cutters and shaft there 
On; 

Fig. 8 is a fragmentary view of the modified 
form of the invention, showing the manner of 
locking the shaft against rotary movement; 

Fig. 9 is a perspective view of a wash pipe for 
directing drilling fluid to a point near the bottom 
of the well; 

Fig. 10 is a sectional view taken on the line 
0-0 of Fig. 7; 
Fig. 11 is a fragmentary view of an end por 

tion of the cutter shaft showing how a lubrica 
tion fitting may be temporarily installed there 
on so that a lubricant may be introduced into the 
shaft; 

Fig. 12 is a botton view of the form of bit 
shown in Fig. 7; 

Fig. 13 is a longitudinal sectional view through 
the cutter elements showing how the various 
bearings are installed and sealed within the cut 
ter unit; 

Fig. 14 is a sectional view taken on the line 
4-4 of Fig. 12, looking in the direction indi 

cated by the arrows; 
Fig. 15 is a view similar to Fig. 14 but showing 

a modified form of applying the hard Surfacing 
material to the teeth; 

Fig. 16 is a perspective view of the bit body 
with a quarter section removed therefrom to show 
the details of construction; 

Fig. 17 is a fragmentary sectional view taken 
on the line 7-7 of Fig. 16, showing how the 
drilling fluid may be directed downward; 

Fig. 18 is a view similar to Fig. 17 but showing 
certain of the openings plugged and certain of 
the other openings having orifices therein so as 
to direct the fluid laterally therefrom; 

Fig. 19 is a view similar to Fig. 10 but showing 
a modified I?lanner of installing the cutter shafts 
therein; and 

Fig. 20 is an enlarged fragmentary detail, part 
ly in Section and partly in elevation, showing the 
manner of locking the cutter shafts against ro 
tation or longitudinal displacement. 
With more detailed reference to the drawings, 

the numeral designates the body of a rock bit 
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on which a threaded pin 2 is disposed on the up 
per end thereof, which threaded pin is adapted 
to be connected to a conventional drill stem in 
a manner well understood in the drilling art. 
The body has a downwardly depending center 
portion 3 which center portion has a central wa 
ter course 4 therein and which central water 
course connects with lateral water courses 5, 5. 
The upper end of water course 4 connects with 
a central bowl portion 6. It is preferable to have 
the water courses 4 and 5, 5 lined with a rubber 
lining 7 and 8, respectively. The bowl 6 is also 
provided with a rubber lining 9, having a bead 
9d engaging top of pin 2. * ~- 
The bit body has downwardly depending arms 

0, 0 disposed on opposite sides thereof and set 
cured to the body as by welding, as indicated in 
dot-dash outline in Fig. 1. The welding may be 
done by any of the various conventional methods 
of welding, such as flash, electric or acetylene. 
Cutters , are disposed intermediate the de 
pending center portion 3 and the arms 0, 0. 
Each of the cutters 11, has a shaft 2 made 
integral therewith and protruding outward from 
either face thereof. It is preferable to have the 
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outer cylindrical surface of the shaft 2 covered - 
by a hard surfacing material which may be in 
the form of tungsten carbide applied thereto by 
Welding and Said outer Surface material ground 
or machined until a finished surface results, or a 
hard surfacing alloy material forming a sleeve 
3 may be applied to the shaft as by pressing or 

shrinking said sleeve thereon. ?? ? 
Each end of the shaft 2 has a spot of hard 

surfacing material located in the center thereof 
to form thrust bearings 4, f4, respectively, for 
engagement With complementary spots of hard 
surfacing material 5 and 6 formed on a plane 
surface within cylindrical races 7 and 18, which 
races are formed on depending center portion 3 
and the arm fo, respectively. The cylindrical 
races 7 and 8 have their inner surfaces covered 
with a lining of hard Surfacing material Such as 
tungsten carbide, or a sleeve of hard alloy ma 
terial may be provided, which sleeve may be 
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pressed or shrunk thereinto, and when ground or 
finished, pin bearings 9 and 20 may be fitted 
into the respective races so as to support shaft 
2 for rotation of the cutter element . The 

cylindrical races and 8 have cylindrical neck 
portions 2 and 22 respectively, which neck por- º, 
tions protrude outward and have a ground sur 
face around the outer cylindrical periphéry there 
of. These neck portions are in close fitting rela 
tion with the inner cylindrical surfaces 23 and 
24 respectively of the counter bore Within the 
bit roller , as will be seen in Fig. 1. It is pref 
erable to have the cylindrical races f l and 8 
recessed into depending center portion 3 and arms 
0 respectively So that the load transmitted from 

the cutter will be transmitted directly to the 
center of the depending center portion 3 and the 
center of arm portion 0 without the neck por 
tions 2 and 22. Sustaining the entire load. 
By having the neckportions 2 f, 22 interfitting 

with the inner cylindrical surfaces 23 and 24, a 
substantially fluid tight seal will result and which 
will normally exclude drilling mud or other abra 
sive matter. The arms fo are welded to the 
body as indicated in Fig. 1 and when the vari 
ous parts of the rock bit are assembled in the re 
lation as shown in this figure, it is impossible for 
the cutters to become mislocated. When the 
cutter or bearings are in need of repair, the arms 
{ 0, 10 may be readily removed with a cutting 
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- the opposite cutter willcutti 

tion of each cutter 

torch along the line where they were welded, and 
they may be reassembled after making neces 
sary repairs or installing new partS in the same 
manner as the bit was originally assembled. 
Water course tubes 25, 25 are mounted in the 

bottom of the bowl 6 in position to direct the 
drilling mud into the teeth of cutters , and, 
due to the construction of the bit body, these 
Water courses may be brought into close proximi 
ty to the faces of the cutters for cleaning the 
debris from between the teeth of the cutters dur ing the drilling operation. It is preferable to 
have these water course tubes 25, 25 threaded 
exteriorly and to have then rubber or synthetic 
rubberlined, because this lining resists the abra 
sive action of the drilling mud. By having the 
ends of these water courses threaded, they may be 
inserted or removed when worn or as desired, and 
interchanged with course tubes of different 
lengths, or with tubes having a different type of 
outlet nozzle openings. It is also preferable for 
these water course tubes to be inclined slightly 
tangential to the arc formed by the bottom of the 
teeth. By having the drilling mud striking the 
cutters at this angle the teeth are cleaned as the 
cutter rolls. - -- 
Arms 3, 3 are oppositely disposed on either 

side of the bit body and secured thereto as by 
Welding, and are Spaced intermediate the arms 
0, 10. Cutters 32 and 33 are elongated and have 

shafts 34, 34 and 35, 35 respectively made inte 
gral therewith. The shafts 34, 34 and 35, 35 are 
round and have a hard surfacing material ap 
plied to the outer surfaces thereof, which ma 
terial may be ground or machined to present a 
Smooth finish. Each of the arms 3 has a cylin 
drical recess 37 formed therein, the concave sur 
faces of which are covered with a hard surfacing 
material 38, such as tungsten carbide, which sur 

ng material is applied as by welding, or by 
sleeves of hard alloy material 36 which may be 
pressed or shrunk into place, or pressed or shrunk 
on the shafts 34, 34 and 35, 35. 

Cylindrical recesses 39, 39 are formed in de 
pending center portion 3 on opposite sides there 
of, and each cylindrical recess 39 is in axial align 
ment with recess 37 in each respective side. The 
cutters 32, and 33 are mounted on pin roller bear 
ings. 40, 40 and 4f, 4, as will best be seen in Fig. 
3. Each end of each shaft 34, 34 and 35, 35 has 
a hard alloy insert 42, 42, 42, 42 attached thereto 
as by Welding or fused by welding into a recess, 
and Which engages a complementary, hard alloy 
insert 43, 43, 43, 43 in each cylindrical bearing 
recess 37, 37 and 39, 39. These inserts may be 
fused thereinto as by welding. The hard alloy 
inserts42, 43 may beformed of tungsten carbide 
or other suitable hard surfacing material. 
The cutters 32, 33 are of the roller type and 

have Wedge-shaped teeth 44, 44, 44 and teeth 
45, 45, 45 formed thereon, respectively. It will 
be noted from Figs, 3 and 4that cutter 32 is sub 
stantially longer than cutter 33 and that the 
of the cutters are arranged so that when i. 
ck bit is rotated around its axis the teethon 

been left by the opposite cu 
over, thatis, the ridge left být * ?? ?* 
will be removed by the two inner teeth 45,4s 
cutter 33 when, the bit iš rotat?d aboutits The cutters 32, 38 aré angularly dispose axes of approximately fifteen degrees from 
horizontal with the axes converging at app 
mately the center of the drill bit. The upper 

is partially enclosed by the   
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said roller bearing elements, an annular rim 
formed on each of said depending arms in axial 
alignment with said annular recess formed in the 
respective cutters so each of said rins will extend 
inwardly into the respective recess formed in 
the respective cutters for maintaining the axis of 
the respective cutter in aligned relation with the 
axis of its respective annular rim in the respec 
tive recess, and a bearing race formed adjacent 
each end of each cutter and interfitting there 
with in telescoping relation with the annular re 
cesses of the cutters So as to Seal said bearing 
races against the entrance of drilling mud there 
into. 

3. In a rock bit structure for rotary drilling, a 
bit body having an opening formed therein, a 
threaded connection at the upper end of said bit 
body for connection with a drill stem, said bit 
body having a depending center portion and de 
pending arms spaced apart and from Said depend 
ing center portion, bearing races mounted on said 
arms and on said depending center portion, 
rolling elements in said races, a roller cutter 
mounted between each of said arms and said 
depending center portion and journaled at its re 
spective ends in said bearing races for rotary 
movement of each respective cutter about its axis, 
said bearing races having hard surfacing ma 
terial, Such as tungsten carbide thereon, which 
hard Surfacing material is machined to a smooth 
finish for engagement with said rolling elements. 

4. In a rock bit structure for rotary drilling, a 
bit body having an opening formed therein, a 
threaded connection at the upper end of said bit 
body for connection with a drill stem, said bit 
body having a depending center portion and de 

10 
races having sleeves of tungsten carbide fitted 
thereinto, which is so finished as to present a 
Snooth interior Surface in Said races for said 
bearing elements to roll upon. 

6. In a rock bit structure for rotary drilling, 
a bit body having an opening formed therein, 
a threaded connection at the upper end of said 
bit body for connection with a drill stem, de 
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pending arms spaced apart and from said de 
pending center portion, roller cutters, bearing 
races in Said arms and Said depending Center por 
tion, rolling bearing elements in said races, said 
rolling bearing elements jouraling said roller cut 
ters between said arms and said depending center 
portion for rotary movement of said roller cutters 
about their respective axes, and said bearing races 
having sleeves of hard alloy material fitted there 
into and so finished as to presenta, Smooth interior 
finish for said bearing elements to roll upon. 

5. In a rock bit structure for rotary drilling, 
a bit body having an opening formed therein, 
a threaded connection at the upper end of said 
bit body for connection with a drill stem, said 
bit body having a depending center portion and 
depending arms spaced apart and from said 
center portion, roller cutters, bearing races in 
said arms and said depending center portion, 
rolling bearing elements in said bearing races, 
said rolling bearing elements journaling said 
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roller cutters between said arms and said de 
pending center portion for rotary movement 
about their respective axes, and said bearing 60 

pending arms on said bit body which arms are 
spaced apart, a bearing race in each of said arms, 
rolling bearing elements in each of Said races, 
said races having hard Surfacing material, Such 
as tungsten carbide, thereon, which hard sur 
facing material is machined to a smooth finish 
for engagement with said rolling bearing ele 
ments, and roller cutters having an axial pro 
jection extending from each end thereof and 
journalled in said rolling bearing elements. 

7. In a rock bit structure for rotary drilling, 
a bit body having an opening formed therein, 
a threaded connection at the upper end of said 
bit body for connection to a drill stem, arms 
mounted on said body and depending down 
Wardly therefrom and Spaced apart, a depending 
center portion mounted between said arms, roller 
cutters, an axial projection on each end of each 
of Said roller cutters and forming an axis there 
for, bearings in said arms and said depending 
center portion for journaling said axial projec 
tions of each of said cutters, a hard material 
insert on the Outer end of each of said axial pro 
jections adapted to be in complementary abut 
ting relation. With a hard material insert in each 
of Said arms. 

MARTELL, D. INGRAMI. 
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