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UNITED STATES ECE PATENT off 
ALBERT W. CALVIN. of Los ANGELEs, CALIFORNIA. 

ROARY OR.I. 

Application illed December 27, 1924. Serial No. 258,377. 
This invention relates to the art of drill 

E. oil wells by the rotary system, and it 
relates particularly to bits used in rotary 
drilling. . 

In this system, the rotary bit or cutter 
is secured to the bottom of a string of drill 
EP this string of drill pipe being rotated 
y means of a rotary table which is situ 

ated at the surface of the ground. Rotary 
mud is forced downward through the drill 
pipe and through openings in the bit at a 
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point near the bottom of the hole. This 
mud is circulated by high pressure pumps 
situated on a derrick floor, the mud flowing 
from the bit into the hole being drilled and 
upward to the surface. Mud so circulated 
serves to carry upwardly with it cuttings 
from the bit; it serves to wash the surface 
being cut, thereby increasing the efficiency 
of the bit, and it also serves to mud 
up the walls of the hole and prevent cave 
ins. There are various types of bits used in 
this system, my invention relating particu 
larly to a reaming disc bit. It is customary 
practice, as a hole is drilled, to extend a 
reanner thereinto for the purpose of reann 
ing the hole to a proper size for the recep 
tion of a well casing. It is sometimes the 
practice to carry the casing while the well is 
being drilled. In other words, the casing 
is advanced downward into the hole as the 
drilling proceeds. In this case it is neces 
sary to employ a drill which will pass 
through a drill pipe. Therefore, the hole 
drilled will not be of sufficient size to per 
mit an advancing of the well casing. For 
this reason it is necessary to rean the hole 
either by a separate underreaming tool, or 
by use of reaming elements which form a 
part of the bit. 

It is an object of my invention to provide 
a bit having expanding reaming elements 
which are adapted to ream a hole to proper 
size as it is being drilled. I provide my 
invention in the form of a body carrying 
boring cutters and reaming cutters, the 
boring cutters cutting - the hole, and the 
reaming cutters reaming the hole to proper 
SZe. 

provide a bit of this class in which the 
reaming cutters are automatically expanded 
when the boring members engage the bottom 
of the hole. When the reaming cutters are 
through the well casing. However, when 

It is another object of my invention to 

the boring members of the bit engage with 
the bottom of the hole, these reaming cut 
ters are automatically moved into expanded 
position, in which position they realin the 
hole to a size which will permit, the ad 
vancing of the well casing. 

It is a further object of my invention to 
provide in a bit of this character, a novel 
arrangement for expanding the realining 
cutters. I accomplish this by supporting 
the boring cutters and the reaming cutters 
on insert members which are carried by the 
body of the bit, these insert members being 
movable relative to said body. When the 
boring cutters engage the bottom of the 
hole, a relative movement between the in 
sert. members and the body is incurred. 
Means is provided for automatically moving 
the reaming cutters laterally into expanded 
position when said relative movement, occui's. 

It is also an object of Iny invention to pro 
vide a bit of the character mentioned which 
may be readily assembled and disassembled. 
The bit is of such a character that it may be 
disassembled by removing certain pins, 
which is easily accomplished. The remov 
ing of these pins allows the facile removal 
of the reaming cutters, the insert members 
and the boring cutters. 

It is also an object of my invention to 
provide a bit of this character which is very 
rugged in construgtion. My bit employs 
but few parts which may be made quite 
large, and are therefore very strong. 

It is a still further object of my invention 
to provide a bit of this character in which 
the component 
body of the bit. 

It is another object of my invention to 
provide a disc bit having the above eluci 
dated features. 
Other objects and advantages of my in 

vention will be made evident hereinafter. 
Referring to the two sheets of drawings : 

which are for illustrative purposes only:- 
Fig. 1 is an elevational view through a 

disc hit embodying the features of my in 
vention. . 

Fig. 2 is a view taken at right, angles to 
Fig. 1 as indicated by the arrow 3 of Fig. 5. 

Fig. 3 is a vertical section take subst:A- 
tially on the line 3-3 of Fig. i. 

Fig. 4 is a cross section take iroagh 
boring members of the bit, this view being 38 

in retracted position, the bit may pass, taken substantially on the line 4-3 oi. 
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Fig. is a cross secti 
through 'earning cutters of 

line 5--5 of Fig. 3. 
Fig. 6 is an enlarged fragmentary wi 

taken substantially on the tire 6-6 of E 
3, this view clearly showing neas 
moving reanning citters into expanded 
tion, the 'eaming ers being show it, &X- 
panded position in is viev. 

Fisk. is an elevati?aai view of at alier 
native forgi of Iny in exion. 

Fig. 8 is an elevational yiew ei 
shown in Fig. taken as indicated by the 
arrow 8 of Fig. 7. 

Fig. 9 is a verticai sectional view take; or: 
the line 9-9 of Fig. . 

1. 

as in ticated by the line 10-10 of Fig. 9. 
Fig. 1 is a cross section taken as indicat 

ed by the line ii-11 of Fig. 9. 
Fig. 12 is an enlarged fragment, 

showing the means for Feinoving i.e :2ain 
ing cutters of this modification of my in 
vention into rearning position. 
The form of my invention show it is the 

drawings provides a body i having 3 cylin 
drical portion 12, a neck 13 and a coi icini, 
pin 14 which is formed at the upper end 
thereof for attaching the bit to a string of 
drill pipe. A cylindrical bore 16 is formed 
concentrically in the body i1 this bore being 
extended from the lower end thereof to a 
point 18 as clearly shown in Fig. 3. Upper 
rectanguiar openings 20 and iower recia:gri 
lar orjenings 2 are provided in the portion 
i2, these openings 20 and 2i being, separated 
by bridge portions 22 which are integral 
with and serve to strengthen the body ii. 3 -2. 

central wall 24 extends through the upper. 
rectanguiar petings 20 it at 8.2ial direc 
tion. this central wali 24 rigidifying 
body 1. A pai: of inserts 25 are carrie 
the cylindrical opening 6, these inser 
having curved faces 28 which are of 
same 'acilis as the inner face of the g 
and having État faces 27. 
extend parallei to each other and &re is: 
alignment with the sides of the Ripper open 
ings 20 and the lower openings 21. The in 
seats 25 are each provided with 3:2 elongate 
slot: 2S through which 3, Securing pir 29 ex 
tends, his securing pin 23 extending throug 
the portion 12 of the body 11 and serving to 
retain the inserts 25 in the cylindrica hole 
j6, but permitting a relative axial movement 
therebetween. 

Pins 3 of a boring disc Supporting mem. 
ber 32 which is placed between tie inserts 25, 
8xtend it to openings 33 provided in the low 
er elids of the inserts 25. Thes: pins 3i are 
integ; a with aid exted froi, a certrai wei, 
34, this certa web 34 eity - 
tweel the inserts 25 as clearly 
drawings. 

36, supplying rigidity thereto 

been 

Fespact to the axis of rotation 35 of the bi: 
Boring discs 36 are 
pins 31 of the Sup 

as show 2 in Fig. 4. 
2 - i. rotatably carried on the 

porting inember 32, these discs 36 being 
-. aced on cacia side of the central web 34, 
aces 3 of these discs 36 engaging walls of 
the centiai Web 34. Bashings 33 are situat 

etween the boring discs 38 aid the pins 
{ { year, these busirigs 38 being re 
ga: set. Seen the outer faces of the 

faces 2 of the in 36 giaci the fiat 
are piaced wear pates 39, these weal 

piates 33 like?ise being for the purpose of 
taking wear, and are also replaceable. The 
going discs 36 are relatively offset as shown. 
in Fig. 3, due to the eccentricity of the pins 
3i. When the bit is rotated, the boring discs 
36 engage the wall of the hole on the oppo 
site side, as is obvious. The walls 2 and 
the Wail of the central web 34 will take all 
the tailgentiai thrust placed upon the cutters 

. The Support 
g member 32 and the discs 36 are installed 
'evious to he inserting of the inserts 25 
to the openings 16. After these parts have 

assembled, the inserts are gextended into 
the opening 16 as shown in the drawings, the 
boring discs 26 extending outwardly through 
the iower rectangular openings 21 as clearly 
show it ill Fig. 4. 

ig 

. 

i. 

Shafts 40 extend through slide slots 41 
provided in the upper ends of the inserts 
25. These slide slots & are elongated at . 
right angles to the axis of the body 11, and 
pe init, a movement of these shafts 40 in a 
lateral direction. The inner ends 42 of the 
shafts 40 engage with faces 43 of the central 
waii. 24. The outer ends 44 of the shafts 40 
extend into can slots 46 formed in the por 
tion 12 of the body 11. As shown in Fig. 1. 
the can sixts 46 aire arranged so that they 
& Rield diasionally upward in opposing dir 

ing clearly indicated by the dot 
lines in Fig. 1. Reaning discs 47 are 

carried by the shafts 40, there being wear 
bishings provided between the reaning 
(discs 47 'and the shafts 40. These reaming 
discs; it are arranged to extend through the 

: openings 20 and are disposed on each 
of the centra waii. 24 between the ver 

fieai was of the slots. 2?. Inner faces: 49 
Of the rearning discs i? contact with the 
faces 43 of the central wall 24. Wear plates 
9 are piaced between the vertical walls 

of the slots 20, the faces 27 of the inserts 25, 
and the oute faces 50 of these reaming cat 
ters. Entrance openings 52 join with the 
lower ends of the cam slots 46 through which 
entrance openings 52 the shafts 40 are in 
sorted. To install the rearning discs 47. the 
inserts 25 are extended into the cylindrical 
opening E6 to Stich a position, that the side 
st is 4; it with the entrance opening's 52 
in he body . The earning discs 47 are then 
iaced it he apper slots 20 in Stubstantially 

3. 
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ths Q) shown in he drawings so that 
the rings in the bushing 48 align with 
the exiiance openings 52 and the slide slots 
... the shafts 40 are then inserted through 
e 24) trance openings 52, through the slide 

{{... the biishings 48, until the inner 
thereoi engage with the faces 4: 

22: it's Wall 24. The inserts 25 are 
Y&rdly into the position 
of the drawings so that the 

29 Aay b3 instailed to retain 
3 inside the cylindricai hole 16. 
Seczig piza 29 is in place, the 
: always retained in a position 

geish the entrance open 
tierefore, it is impossile for the 
to nove froii) proper position. 

the bit is not working, and when 
g dises 38 3re not in-3 gagement, 

358 parts gi the bit are ii. 
All a iii! lines in Figs. , 
3 realining discs 47 are at 

: ) in non-workingpo 
g discs being in such a 
be lowering of the bit 

R. Wier, the bit is 
cring dises 36 are in 
ošion of the hole, 

it: ct betwear: the bor 
3ttain of the hole 

::ially upwardly rela 
ié22 inserts Oroving into 

ilating apper end 55 thereof, 
visis the tipper ace 8 of the open 
'he roying parts hereof moving 

...? 

. Yvie this 'eative aovement 
&ex the insects 25 and the body 

( reinig discs 4 are moved from re 
into eipanded positions, the expand 

positions being shown by the dotted 
es in Fig. 3 and by full lines in Fig. 6. 

dist3 4.7 are expanded by reason of a 
Jai novettlejat is the shafts 40 which is 

lished in the following manner. 
is especial reference to Fig. 6, it is evi 

tieri, thei: the side slots 41 permit, relative 
s $3. r in a lakera, direction only, that is, 
etion at right, angies to the movement 

inserts. Therefore, when the inserts 
: eved lipwardly, the shaits 40 are 

oved upwardly there with. The shafts 40 
i. i. oving upwardly must also move in the 

5. Sherefore, as the inserts 25 are moved 
33 p'yard 37, the shafts 40 move upwardly and 
3x36 yeste!'aily from the dotted line position 
$) is) Fig. 8 into the full line position of this 

2. The opposing carn slots 46 being ex 
died diagonaiy rig ward in crossing di 

& the shafts 40 iaierally in op 
5 Series to a $ve: ())3 

tions indicated by the defited ines 

ent between the shafts 40 and the 

"éciol of the elongation of the can slots 

A. 3 

thereby accomplishing the moving of these 
discs from retracted into expanded position. 
When the reaming discs 47 are in expanded 
position, the cutting edges as indicated by 
the dotted lines 60 of Fig. 1 are situated 
on a larger diameter relative to the axis of 
rotation 35 of the bit. Therefore, when they 
are in this position, they will cut 2, arger 
sized hole than the boring discs. 36. The 
pressure of cutting against the rearning discs 
47 is taken directly by the body, the inserts 

5 

25, and the central wall 24, similar to the 
manner in which the thrust is taken in case 
of the boring discs 36. 
When he boring discs 36 are removed from 

engagement with the bottom of the hole. 
the weight of these discs 36, the discs 47 and 
the inserts 25 move the reaming discs to 
their retracted positions, and consequently 
the bit may be readily removed from the 
well through the well casing. However, 
were there some interference to resist the 
novement of these parts into retracted po 
sition, an engagement between the periph 
éries of the reaming disc 47 and the lower 
end of the well casing would move these 
parts to retracted position. 

Rotary mud is supplied to the reaming 
discs 47 through passages 62 provided 
in the body 11, and rotary mud is supplied 
to the boring discs through passages 63 pro 
vided in the body ill as clearly shown in 
Figs. and 2 of the drawings. - 

90 

Referring to Figs. 7 to 12, inclusive, an 
alternative modification of my invention is 
provided in the form of a body 100 having 
a tool joint pin 101 formed at the upper 
end thereof. A concentric Qoening 102 is 
exist in the body 100, this opening ex ending from the lower end of the body 
300 as shown-elearly in Fig. 9. Upper rec 

00 

tangular openings 104 and lower rectangular. 
openings 105 are formed in the body 100, 
which openings are separated by a bridge 
portion 106, the body being similar in con 
striction with the first described modifica 
tion of my invention. 

iDisposed in the opening 102 is an insert 
10. The insert, 107 comprises a central 
portion 108 from which there extends up 
wardly therefrom an upper central leg i09 
and upper outer legs 110. Extending down 
wardly from the central portion 108 is a 
central lower leg 112 and outer lower legs 
113. The upper legs 109 and 110 are spaced 
apart as shown, so as to provide spaces 116 
in which reaming dises iii are placed, and 

10 

20 

the lower legs 112 and 113 have spaces 119 - 
therebetween in which boring discs 120 are 
arranged. The insert 107 is retained in the 
opening 102 hy a key 121, this key being 
secured in the body 100 and extending 
through an eiongated slot 22 formed in 
the central portion 108 of the insert 07. 
As is eliearly evident from Fig. 9, the eion 
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gated slot 122 is wider than the key 121. 
This arrangement serves to retain the insert 
107 in the opening 102 in such a manner 
that there may be a relative movement 
therebetween. . 
With particular reference to Fig. 11, the 

legs 113 have openings 124 and the central 
leg 112 has cavities 125. The opening 124 
in the right hand lower leg 113 is eccentric 
with respect to the center line A-A of Fig. 
11, and the right hand cavity 125 is aligned 
there with; and the left hand opening 124 
and the left hand cavity 125 are eccentric 
with respect to the center line A-A, but are 
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offset to the opposite side of the line A-A 
from which the right hand opening and 
cavity 124 are offset. Pins 127 are arranged 
to extend into the openings 124 and the 
cavities 125, these pins carrying boring discs 
120, there being bushings 128 and wear 
plates 129 provided to receive wear. It is 
obvious that by offsetting the pins in this 
manner, the discs are likewise offset so that 
the oppostie edges thereof engage the wall 
of the hole. The boring discs and pins 127 
are installed before the insert 107 has been 
entirely inserted into the concentric opening 
102. The pii is i27 are extended through 
the oper its 124, the bushings 128 and into 
the cavities 125 from the outside. 
As clearly shown in Fig. 10, elongated 

openings 131 are provided in the outer upper 
legs 110 and elongated cavities 132 are pro 
vided in the central leg. 109, these openings 
and cavities being offset in the same manner 
as the openings and cavities in the lower 
legs of the insert, 107. The openings 131 and 
cavities 132 are elongated in a direction at 
right angles to the axis of the bit. 
shafts 136 extend through the openings 131 
through the spaces 116 and into the elon 
gated cavities 132. The reaming discs 117 
are rotatably carried on these shafts 136 in 
the spaces 116, there being bushings 137 
and wear plates 138 to receive the wear. The 
outer ends of the shafts 136 extend into can 
slots 139 formed in the body 110. These 
cam slots 139 as clearly shown in Figs. 7 and 
12 are arranged so that their elongations 
are directed diagonally with respect to the 
axis of the bit. The opposite can slots 
139 are extended upwardly in different di 
rections. From an inspection of Figs. 9 and 
10, it is seen that the cam slots 139 are 
cut entirely through the body 100 and that 
plates 141 are welded to the body 100 in such 
a manner as to close the outer, edge of these 
slots. Entrance openings 142 are provided 
in the plates 141 near the lower ends of the 
cam slots 139. Small openings 143.are pro 
vided near the upper ends of the cam slots 
139 to allow for the cleaning of mud from 
the slots 139. The shafts 136 and the ream 
ing discs 117 are installed as follows: . 
The insert 107 is extended into the open 

openings 131, the bushings 137 and 

The 

position. When this drill is lower? 
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ing 102 to the extent that the eiga gate: 
slots 131 align with the entrance in pening: 
142. The discs 117 are then inlaecil i.e. wear 
the upper legs 199 and 11:30 that the to 
ings in the bushings 137 align with ille - ; : 
and cavities 131 and 132. The shafts 36 
are then inserted through the enti's ice 
openings 142 so as to extend throaig), 

the cavities 132. The insert. 107 is t 
moved upwardly into its lower i: 
in the cylindrical opening 102 and 
curing key 121 is then installed, his se 
curing key extending through the soi, 23. 
After the key 121 is positioned, it is imos. 
sible for the insert. 107 to drop ow encigi: 
for the shafts 136 to align with the entrance 
openings 142; therefore, these openings viii. 
he j'etained in place by the plates i.i. 
When the boring discs 120 and the rearning it 
discs 11 are installed as showri, they pro 
ject through the Jower opening 19 arti i.e. 
upper rectangular openings 116, resper. 
tively. 
The principle of c :: triction in this d 

bit is very similial is ... coils&fuction 
{f iny ii 

M 

the first described inodifie: iu: 
vention. The important chair; 
construction are, first, that the in 
ber is made integral instead of 
in two members. This practic 
provide a more sturdy driii. Another 
ference in construction is that the 
walls are formed integral with the is: 
instead of being a separate part, (; ; ; 
the body. This also tends towari is: 
By cutting the cam slots 1:39 e 
through the body of the wali (0 :::) id it 
covering the outer edges of these sigis 
a plate. it is possible to cheaper the main. : 
facturing cost of the drill. 

lubrication for the re:tnig 
the boring discs is supplied thiotigii 
150. The passages 150 are drilled re; 
central point at the extreme upper (:: 
the pin 101 diagonally downwardly so 
they communicate with the oute face 
the drill as indicated at 52. Channe 
are then cut axially actig the oute face 3. 
the body 100. The plates 141 have strip: 
153 which close the outer portions f : & 
slots 152, thereby providing :- closed 
sage. These plates 141 are secure in 
preferably by welding. In this mainer 

y 

tile 
cost of forming lubrication passages is 
greatly reduced. It is evident that it is 
an intricate task to drill a Jo: ; ; ) rot: 
a narrow wall such as is rovided by he 
lower portion of the body 1 ((), it being 

. . . . . much simpler, cheaper and cricker to iii. 
a slot from the outer fate of the of 
to then close the slot by a plate 41. 
As shown in full lines in Firs. it i: 

inclusive, the drill is in a non-e: 
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the well and the boring discs 120 come in 
contact with the bottom of the hole, the 
pressure thereagainst moves the insert 107 
upwardly in the opening 102 relative to the 
body 100, this movement being permitted 
due to the fact, that the slot, 122 is wider 
than the securing pin i21. This relative 
movement between he insert and the body 

25 

30 

i 

40 

5 5. 

inay be disassembled and assembled. 

moves the rearning discs 117 from a re 
tracted position into an expanded position 
in the following manner: 
With especial referencs to Figs. 10 and 

12, it will be seen that the slots 131 and the 
cavities 32 are elongated and permit a 
imovement of the shafts 136 in a lateral di rection relative the insert 107. When the 
insert is roved upwardly, the ends of the 
shafts must follow the direction of the elon 
gation of the can slots 139. This moves the 
shafts 36 for the position shown in full lines in Figs. to 11 into a position shown 
by the full lines in Fig. i2. It will be 
seen that the pins move upwardly and out 
wardly. 

position into expended position, this ex 
panded position being shown in Fig. 12, 
and also being shown by dotted lines 156 
of Fig. 10 and dotted lities 157 of Fig. 
7. The complete operation? of both types 
of bits are analogous. - ... . 
From the foregoing description, it will 

be seen that any invention provides a dise bit . 
which is very sugged in construction. Item; 
ploy 3, minimum of parts which are made of 
sufficient size to withstand a maximum of 
strain. The Sinailer parts of the bit are well protected by the body, the peripheral parts 
of the discs 36 and 47 being the only parts 
which are directly exposed by the body. 
The wearing parts of the bit are readily re 
placed due to the ease with which the parts 
A bit of my invention is adapted for use 

in drilling either when a casing is being car 
pied, or when a cssing is not being carried. 
The bit. yili bore the hole and tream it to a proper size to receive, a casing. By making 
She teaming disc 47 expansible, it is possible 
to rise iny bit, when a well SE is carried 
because of the fact that when the treamin 

S are in retracted position, they wi 
adily pass through the well casing. How 

ever, when they are in expanded position, 
they will ream the hole to a sufficient size to permit the advancing of the casing, 
The novel feature of expanding the ream 

ing discs by contact of the boring disc. 86 
with the botton of the hole is distinctive. 
it will be seen that eliminate any spring 
releasing and other mechanism which might 
get out of order. The inherent tendency is 
for the bit to remain in retracted position, 
that is, he weight of the parts tend to hold 

This movement of the shafts 136 
moves the reaming discs ii from retracted 

s 

the reaming disc 47 in retracted position; 
therefore, there is absolutely no danger of 
these discs expanding during the passage of 
the bit through the casing. 

I claim as my invention:- 
1. In a drill bit of the class described, the 

combination of: a body; inserts carried by 
Said body, said inserts being secured to said 
body so as to be relatively movable with re 
spect to said body; boring discs carried by 
said inserts, said boring discs moving said 
inserts relative to said body when said discs. 
engage a surface; leaming discs; and shafts 
supporting said reaming discs, said shafts. 
extending through slide slots in said inserts 
and into cam slots in said body, said shafts 
being movable by said cam slots in sugh a 
manner as to move said reaming discs from 
retracted into expanded position when said 
inserts are moved. 

2. In a drill bit of the class described, the 
combination of: a body, said body having 
a cylindrical hole and upper and lower open 
ings; inserts positioned in said cylindrical 
hole; means for securing said inserts in said 
cylindrical hole relatively movable to said 
body; boring discs carried between said in 
setts, said boring discs extending through 
said lower openings and moving said in 
serts when said boring discs engage a sur 
face; reaming discs extending through said 
upper openings; and shafts supporting said 
reaming discs, said shafts extending through 
slots in said inserts and extending into cam 
slots formed in said, body, said shafts being 
moved by said cam slots in a manner to move 
said reaming discs from retracted into ex panded position. 

3. In a drill bit of the class described, the kombination of a body, said body includ 
ing a cylindrical hole, upper openings, lovy 
er openings and a central wail positioned in 
said upper openings; inserts placed in said 
cylindrical hole, said inserts being relatively 
spaced; a pin for securing said inserts to 
said body so as to permit an axial relative 
movement between said inserts and said 
body; boring discs, said boring discs ex 
tending through said lower openings be 
tween said inserts; a supporting member, 
said supporting member comprising a cen 
tral web arranged between said boring discs, 
and pins extending from said central web, 
said pins extending into journal openings in 
said inserts, thus supporting said supporting 
member and said pins carrying said boring 
discs; reaming discs extending through said 
upper slots between said inserts and on 
either side of said central wall; and shafts 
carried by said inserts for carrying said 
reaming discs. 

4. In a drill bit of the class described, 
the combination of: a body, said body in 
cluding a cylindrical hole, upper openings, 
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lower opénings and a central wall 
in said upper openings; inserts giace?. 
said cylindrical hole, said inserts being relia 
tively spaced; a pin for securing said inserts 
to said body so as to permit an axiai irela 
tive movement, between said inserts aid S&id 
body; a supporting member a "singed at ti 
lower end of said inserts, said supe 
member comprising a central Web pa 
tween said inserts, and pins extending 
said central web into Chenings a 
serts; boring discs, said boring 
carried on said pins between sai 
extending through said lower openings, said 
boring discs moving said inserts relative to 
said body; reaming discs, said Feaming discs 
extending through said upper openings and 
being arranged between said inserts and 
to each side of said central Wall; and shafts 
for supporting said reaming discs, said 

. 

shafts extending through slide slots formed 
in said inserts into cam slots formed it said 
body and engaging said central wall, said 
shafts being moved laterally in said side 
slots by said cam slots when said inserts 
are moved reistive to said body. 

5. A drill bit, as defined in claim 4 in 
which said body has insertion openings join 
ing with said cam siots for permitting the 
installation of said shafts. 

6. in a drill bit of the class descriksd, 
the combination of: a body, said body hav 
ing a longitudinal cavity therein, there be 
ing upper openings and lower openings 
from said cavity in the outside of said 

between said in 

besig; a central visii provided upon said 
body in he cavity hereof and dividing the 
space between said tipper openings; inserts 
placed in said cavity in spaced relationship; 
means for securing said inserts to said body 

as i-o permit origitudiinal displacement 
s I said body; boring 

said in SeriS and ex 
s ough solid lower open. 

ings; a spacing aernber between said boring 
discs; pins inding from said spacing 
member, through said boring discs arid into 
apertures is said inseris, thus supporting 
Said boring discs; eaming discs extending 
through said upper openings between said 
inserts and on opposite sides of said central 
wall; and shafts carried by said inserts for 
carrying said 'eaning discs, said inserts be 
ing longitudinally displaceable relative to 
said body by said boxing discs upon the lat 
tor contacting the bottom of a hole, and in 
which displacement, the last, mentioned 
shafts engage co-operating cam surfaces 
upou said inserts and said body, this en 

discs disposed t 
tending guitva. 

cy 

gagement causing said rearning discs to be 
extended for a greater cutting radius. 

. A drill bit as defined in claim 6 in 
which said body is provided with insertion 
openings from the exterior thereof for per 
mitting the instaliation of said reaming disc 
sh&f 5, 4. 

in testimoy whereof, I have hereunto set 
my hand at Los 
13th day of recember, 1924, 

A BEST W. CALVIN. 

geles, California, this 

4. 0. 

4. 5 
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