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PATENT OFFICE."

ALBERT W, CALVIN, OF LOS ANGELES, CALIFORNIA.

ROTARY DRILL.

Application filed December 27, 1924. Serial No. 758,377,

This invention relates to the art of drill-
ing oil wells by the rotary system, and it
relates particularly to bits used in rotary
drillmg. ¢ .

Ir: this system, the rotary bit or cutter
is secured to the bottom of a string of drill
Eipe, 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 cireulated 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 circnlated
serves to carry upwardly with it cuttings
from the bit; it serves to wash the surface
heing cut, thereby increasing the efliciency
of the bitf, 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

5 practice, as a hole is drilled, to extend a

reamer thereinto for the purpose of ream-
ing the hole to a proper size for the recep-
tion of a well casing. Tt is sometimes the
practice to carry the casing while the well is
being drilled, In other words, the casing
is advanced downward into the lole 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 suflicient size to per-
mit an advancing of the well casing. For
this reason it is necessary to ream 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 e{)ements
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
size.

It is another object of my invention to-

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

the bit may . pass.

the boring members of the bit engage with

the bottom of the hole, these reaming cus- -

ters are automatically moved into expanded
position, in which position they ream 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 reaming
cutters. I accomplish this by supporting
the boring cutters and. the reaming cutiers
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 ths
hole, a relative movement between the in-
sert - members and the body is incurred.
Means is provided for automatically moving

the reaming cutters lateraily into expanded

position when said relative movement ceeurs,

It is also an object of my invention ¢ 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 remeval
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 guite
large, and are therefore very strong.

1t 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. o :

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

Fig. 3 is a vertical section tsken subsinn-
tially on-the line 3—3 of Fig. 1. '

Tig. 4 is a cross section taken through
boring members of the bit, this view being

faken ‘substantially on the line 4—4 oi

Fig. 3.
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Fig. 6 is an enlar;
taken substantiall v on the br'e 6—6 oﬂ‘
3. this' view clearly showing means fo
moving reaming eutters into expanded
tion, \he reaming cutlers ,:em oy *“hvr'”h 1
panded posiion in s view.

Fig 7 38 an elevational view of an alter
native forni ¢f myv invendion.

Fig. 8 is an clevational view of the bt
shown in Fig. 7 .Aken as Indicated by the

arrow 8 of I} ig. 7

Fig. 9 is o vertieal s
the ine 9—9 of Fig. 4.

Tig. 10 is a horizontal cross sectics
as indicated by the line 16-—-10 of Wiw 3,

Fig. 11 is o eross section t&irerx as indicat-
ed bv the line 11—11 of ¥ig.

Fig. 12 is an enlarged "momen,fﬁ
showing the means :{m' removing the raam-
ing cutters of this modification of my in-
vention into res aming position.

The form of my invention shown in the
drawings providcs a body 11 heving = cylin-
drical Dortmn 12, 2 neck 12 and a teol joint
pin 14 which is formed at the uppe
thereof for attaching the bit t¢ a string of
drill plpo A cyhndmc .1 bere 16 is formed
concentrically in the body i1, this bore being
extended from the lower end 17 thereof to o
poinl 18 as elearly shown in Fig. 3. Upper
rectangular openings 20 and ‘Lower rectangy-
lar openings 21 are pzomced in the por rtion
12, these openinns 20 and 21 being separated
by hridge portions 22 which are integral
with and serve to strengthen the body 11.
central wall 24 exfends through the upper

ional vie

A
Fa

rectangular opevings 20 i an a Q”'Dr'
tHon. this central wall 24 rigidif C
body 11, A pelr of inserts 25 are cavried i
the eylindrical ope ing 16, these inserts 25
having curved faces 26 which, are of the
same rading as the inner f‘{ce of the bore 16

and having flat faces 27. The fial faces //
extend parallel to each otner and are in
alignment with the sides of the upper cpen-
mgs 0 and the lower openings ol.
serts 28 are each provided wm) an elongate
slot 28 through which a secur g pin
tends, this securing pin 29 extending rhrr‘um:
the portion 12 of me body 11 and serving to
retain the inserts 95 in the cylindrical hole
16, but permitting a relative axial movement

_thcrebﬂcween

. Pins 31 of a boring disc.s _,tixmmting; mei-
ber 82 which is pIaCLa between the inserts 25,

sxtend iuto openings 83 proy sided | in the low. .

er ends of the inserts 25, These pins 31 ave
integial with and extend central web

from
34, this central web 54 heins b?
tweeu Lhe inserts 25 as clearly

t
drawirgs. The pins 81 ars eccentric’ wiiih

00

“extend ’mto cam slots 48

7‘@3} aet o the axis of rcwi ion 85 of the bit
58 SN0WR in I‘w. 4. Boring discs 38 sre

4

mraw,m" carried on the pins 31 of the sup-
norting member 32, these discs 36 being
laced on each side of the central web "4;
ees %Z of mese €’1‘“fS 36 enguging walls

web 34, Bushings 38 are aituat-
"f,.‘n\, poring dises 88 and the pins
; theze bushings 88 being re-

4

een the outer fcw es of the

anYT

e
>

06 :,,-r.‘ the fiat faces 27 of thein-
25 are placed wear plates 39, these wear

plates 89 likewise being for *hc purpose of
taking wear; and are also replaceable. The
boring 01% '56 are relatively oifset as shown
in B 1;};. , due to the eccentricity of the pins
31. When the bit is rotated, the boring dises
36 engage the whll of the hole on the Oppo-
side, us is obvious. The walls 27 ard

side
the wall of the central web 84 will take all
the hr';reni’ial thrugt placed upon the cutters
38, suppl ying rigidity thereto. The support-
member 82 and the discs 36 are installed
ricus to the inserting of the inserts 28
the openings 186, Adter these parts have
Tbeen s.asmembled., the inserts are exiended into
the opb‘n'n 16 as shown in the drawings, the
boring discs 26 extending outwardly through
the lower rectangular openings 21 as clearly
shows 1 Fig. 4
Shatfts. 40 extund uhrouglﬁ ‘slide slots 41
provided in fhe upper ends of the inserts
25, These slide slots 41 are elongated at
riglt angles to the axis of the bodv 11, and
pcz.lmt a movement of these shafts 40 in a
latersl direction. The inner ends 42 of the
shafts 40 engage with faces 43 of the central
wall 24, The outer ends 44 of the shafts 40
formed in the ")01‘~
tion 12.0f the body 11. As shown in I‘xg
the cmn slots 46 are arranged so that th
atend diagonally upward in opnoamo dir
ng elearly indicated by the dot-
ted hines in Fig. 1. Reaming discs 47 are
carried by the shaflts 40, there being wear

put

s
o

1@
me

v
hu

»‘mhmm“ 3 provided between the reaming
clises if and the shafts These reaming

discs 47 are arranged teo extend through the
upper openings 20 and are disposed on each
side of the central wall 24 between the ver-
I walls of the slots. 200 Inner faces 49
he re aming’ dises 7 contact with the
es 43 of the central wall 24, Wear plates
are placed between the vertical walls
of the slots 20, the faces 27 of the inserts 25,
and the outer faces 50 of these reaming cut-
ters. Entrance openings 52 join with the
lower ends of the cam slots 46 through-which
entrance openings 52 the shafts 40 are in-
serted.  To install the reaming dises 47 the
inserts 25 are extended into the cylindrical
rmnnin s o such g position that the slide

slots 41 g ) W'ih the entrance openines 52
the bo I\o }(‘alﬂlﬂ‘“ r{w‘c ~'r7 arcthen

aeed in
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ition shown in the drawings so thai
,wm% in nbe bushmw 48 &hn'n with

7 s H% d.l]d the slide slots
e then ins LJ"&E(‘! through
gs 52, through the @hge

£‘).IlLb 410:} uatil ﬂl inner
eof engnge with the faces 43

"‘:\.], wall 24,
dly

The inserts 25 are
into the position
swings so that the
v be instailed to retain
ny*marrc al hole 16.
29 i m place, the
mnd e position
th B0CE ODeRn-
He for the
1 goaxaleu.,

, and when
R Jﬁgggemem
af the bit are in

_mi lweﬁm Figs. 1,

ming dises 4 !9 e ab

or in n@z)»n\'m‘kmw po-
discs ﬁ;emg» m such a

me lw}
es% ths. bor
of The hole

up w miw rela-

el
) mﬁ ﬂwmwn
‘3 01’” is onen»

imrw b mhe "@Jé,ea lines
fien this velative rovement
me inserts 25 and ﬂh body
itscs 47 are moved from ve-
ndad posmm the expand-
Le‘r_h‘ shown bv Lh(’ dotted

2. 1 and by full lines in Fig. 6.
disen 47 are pandeq b*y reason of a
ral movement in the shafts 40 which is
in the following manner.
especial reference to Fig, 6, it is evi-
het the slide slots
ent between the ohﬂjj
o

! h; 2N

40 and the
a lateral direction only, that is,
ction atb v sm,g{?es to the meyemwt
s inserts, :mmm'e. when the insérts
moved upwardly, the shafts 40 are
ard u;:wm:ﬂv therewith. The shafts 40
e m*mu u;ﬁ\ ravdly must also move in the

.ﬁ'“v‘ "mr*o

LI 7Y

the inserts 5 are moved
afts 40 move upwardly and
111'1,*, from the dotéed Tine position
tinto the full line position oi thxs
sing cam slots 46 being
ard in f‘z"mmm @1-
n s 40 Idp@“"ih* 11 op-
18 serves $o mive ons
i ne divection and the
repming dise in the apposite divection,

41 vermit velative

longation of the cam slots

85 . . gy

%here'by accomplishing the moving of these

discs from retracted into expandvd position.
When the reaming dises 47 are in expanded
position, the cutting edgps as 1n(hca.ted by
the dotted lines 60 of Fig. 1 are aituate(}
on a larger diameter relative to the axis of
rotation 35 of the bit. Therefarc, when they
ave in this position, they will cut a larger
sized hole than the Lot‘mw discs 36. The
pressure of cutting against the reaming discs
47 1s taken dnecﬂv by the body, the inserts
25, and t
manner in which the thrust is taken in case
of the bering discs 36.

. When dw boring dises 36 are 1emove(‘{ from
engaﬂemem with. the bottom of the hole.

the w ezg;,t of these discs 86, the discs 47 and -

the inmserts 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
movement of these parts into retracted po-
bition, an_engagement between the periph-
éries of the mammw dise 47 and the lower
end of the well casing would move these
pmts to retracted position.

Rotary mud is supplied to the reaming
dises 47 through passages 62 prov1ded
in the body 11, and rotary mud is supplied
to the boring discs through passages 63 pro-
vided in . the body 11 as clearly showi in
Figs. 1 and 2 of the drawings. ~

Referring to Figs. 7 to 12, mchmve, an
alternative “nodification 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 emening 102 is
provided in the body 100, this opening ex-
tending from the lower ‘end of the body
100 as %ho‘vnrdearly in Fig. 9. Upper rec-

15

the central wall 4‘4%. simllw to the

&0

90

100

105

tangnlar openings 104 and k}wu‘ rectangular.

openings 105 are formed in the bodv 100,
which openings ave separated bv a bndffe
portion 106, the body being similar in con-
stenction with the first deseribed modifica-
tion of my invention.

‘Jlsposbd in the opening 102 js an insert
107.  The insert 107 comprises a central
pur(u)n 108 from which there extends up-
wardly therefrom an upper central leg 109
and upper outer legs 110. Extending down-
wardly from the central portion 108 is a
céntral lower leg 112 and outer lower. legs
113. The upper leos 109 and 110 are spaced
apart as shown, so as to previde spaces 116
in which reaming dises 117 are placed, and

—
—
<

120

the lower legs 112 and 113 have spaces 119 -

therebetween in which horing dises 120 are
arranged.
opening 102 hy a key 121, this key being
secured in the body 100 and ex ,endm;:;

rotgh an elonﬂ’m ad siot 122
the cential portion 108 of the insert 167,
A s is ckmniv evidens from Fig. 9, the elon-

The insert 107 i aq remmed m thb'

formed in-

130
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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 suech a manper
that there may be a relative movement
therebetween. o 4

With' particular reference to Fig. 11, the
legs 1183 have -openings 124 and the central
leg 112 has cavities 125. The opening 124
in the right hand lower leg 113 1s eccentric
with respect to the center line A—A of Fig.

11, and the right hand cavity 125 is aligned

therewith ; .and the left hand opening 124
and tlé left hand cavity 125 are eccentric

* with respect to the center line A—A, but are

.25

30

36

40

50

i3

80

85

offset to the opposite side of ‘the line A—A
from which the right hand opening and
cavity 124 arc 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 dises are likewise offset so that
the oppostie edges theréof engage the wall
of the hole. The boring discs and pins 127
ave installed before tlie insert 107 has been
entirely inserted into the eoncentric opening
102. The pins 127 ave extended through
the openings 124, the bushings 128 and into
the cavities 125 from. the outside.

As elearly 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 iu 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. The
shafts 136 extend through the openings 131
through the spaces 116 and into the elon-
gated cavities 132. The reaming dises 117
are. rotatably carried on these shafts 136 in
the spaces 118, there being bushings 137
and wear plates 138 to receive the wear. The
outer ends of the shafts 136 extend into cam
slots 139 formed in the body 110. These
cam slots 189 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 cam slots
139 are’extended upwardly in different di-
rections, ¥rom 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 189.  The shafts 136 and the ream-
ing dises 117 are installed as follows: "

The insert 107 is extended into the open-

i
i ¥
cost of - forming lubrication passages

" position. . When this drill is lowered

1,804,388

ing 102 to- the extent that the elongnt
slots 181 align with the enfrance ¢
142. 'The dises 117 are then {
the upper legs 109 and 110a
ings in the bushings 137 ali
and cavities 131 and 132, Fhe shaft
are then inserted -thrvough. the en
openings 142 so- as. to extend thron
openings 131, the hushings 187
the cavities 132. © The  insert. 107
moved -upwardly. into  its lower
in the cylindrieal opening 102 and the ge-
curing - key 121 is then Installed, this se-
curing key extending through the s'ot 128
After the key 121 is positioned, it is imp
sible for the insert 107 to drop low encug
for the shafts 136 to align with the en
openings 142; therefore, these opening
be retained in place by the. plates
When the boring discs 126 and the reaming &
dises 117 are installed as showrn, they pro-
ject through the Jower opening 118 and fie
upper rectangular -openings 116, respec
tively.

The principle of constenction in this &
bit is very similar o i snstraction of
the first descrvibed modifies: fomy i
vention,© The important chan
construction are; first, that the ip
ber is made integral instcad of
in two members, - This practice ten
provide a more sturdy drill. Anothe

¥
iy
L

walls are formed integral with the
instead of being a separate part ov
the body. This also tends toward
By cutting the cam slots 148
throngh the body of the wall 100 and
covering the outer edges of -these slo
a plate, it is possible e cheaper the m
facturing cost of-the drill.
Lubrication for - the veaming
the boring dises issupplied throug
150. The passages 150 ave dri
central point at the extreme uj
the pin 101 diagonally downwardly so i
they communicate with the outer face
the drill as indicated at 152, Cnannels
are then cut axially z'ong the cuter far
the body 100. The plates 141 have strip
153 which close the outer portions of
slots 152, theéreby providing u- closed
sage.  These plates 141 ave secured in
preferably by welding.  In this manper

greatly reduced. Tt iz cvident that it
an intricate task to drill a hole theo
a narrow wall such as is provided by
Iower portion of the hody 1000 it bei
much stmpler, cheaper and quicker fo n
a slot from the outer fave of the bodr snd
to then close the slot by a plate 141,

As shown in full lines in Figs. 7t
inclusive, the drill is in a non-¢j




the well and the boring’ disés 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.-421.  This relative

. movement between the insert and the body

15

C o2

30

40

B0

readl

moves the resming dises 117 from a re-
tracted position info an’expanded position
in the following manmer:. ’

With especinT referanca ‘to Figs. 10,and
12, it will be seeir that the slots 131 and the
cavities 182 are elomgated and permit a
movementof the shafis 136 in a laters] di-
rection refaifve fn the insert 107 When the
ingert is inoved upweardly, the ends of the

shafts must follow the direction of the elon-

gation of the cam slote 139, - This moves the
ghaite 136 from the position shown in full

lines in Figs. 7 to 11 into a position shown’

by the full limes in’ Fig. 12. Tt will be
seen that the pins move upwardly and out-
wardly.

position into expanded position, this ex-
panded . position’ being shown in Fig. 12,
and also being shown by dotted lines 156
of Fig. 10 and dotted lisiés 157 of Fig.
7. The complete operation” of both types
of bits are analogous. ' o
Trom the fovegeing deseription, it will

be seen that my invention provides a disc bit

which is very rugged in constriction. ‘ Lem-
vloy = minimum of parts which are made of
gufficient size to withstand a maximum of
strain, The smaller 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

smay be disassembled and assembled.

A bit of my'invention is adapted for use
in drilling sither when a casin% 15 being car-
vied, ov when a easing is not 'being carried.
it will bore the hole andiream it to a
er size to receive a casing. By mak_ing
eaming disc 47 expansible, it is possible
to use my bit when a well ca‘si.n% is carried
i ¢ of the fact that when' the reamin
i are in retracted position, they  wi

7 pass through the well casing. - How-

ever, when they are in expanded position,
they will ream the hole to s sufficient size to
permit the advancing of the cdsing.

The novel feature of expanding the ream-
ing discs by contact of the boring disc 36
with the botiomn of the hole is distinctive,
¥t wili.be seen that I eliminate any spring

_ veleasing and other mechanism which might

get out of order. The inherent tendency is
for the bit to remain in retracted position,
that is, the ‘weight of the parts tend to hold

- 1,604,368

This movement of the shafts 136
moves the reaming dises 117 from retracted:

K-

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

@5

70

combination of: a body; inserts carried by

snid body, said inserts being secured to said
body so as to be relaiively 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; reaming 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 dises 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-
serts, 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 ssid
reaming discs, said shafts extending through
slots in said'inserts and extending into cam

slots formed in said, body, said shafts being l

moved hy said cam slots in a manner to move
said reaming disos from retracted into ex-
panded position. .

8.,1In a drill bit of the class described, the
kombination of: a body, said bedy includ-
ing a cylindrical hole, upper openings, low-
er openings and a central wall positioned in
said upper openings; inserts placed ir 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
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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 1nserts, 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 » drill bit of the class described,
the combination of: s body, said body. in-
cluding a cylindrical hole, upper openings,
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lower opemnﬁs and a central wall post
in said upper openings; iuserts wnla
said cylindrical hole, said inserts b
*n‘elv spaced ; a pin for securing S&lJi ncerfs
o said 006\ s0 2s fo permit an axi ial rela-
tlm moveme ween sald mswts
body; a ummi ing memum- arl
lower end of sald inserts, “A
member comprising a «,wtza; wel

a5

L{/

tween said inserts, and pins L}.Lendmb imm
said. central web inte openings n gaid in-
+ ?-‘

serts; boring dises, said borix Jelig
carried on smid pins between said inserfs anc
extending through said lower openings, said
boring discs moving said inserts rela tiv te
said bodV' reaming “dises. said 7 aming discs
extending throuffh said upper openings and
being qzrszed hetween said “inserts and
to each side of said central wall; and shafts
for supporting said reaming discs. said

N
St

'slnftq extending through shde siots formed t

in said incerts into cam slots formed in said
body and engaging ssid central wall, said
shafts being moved lateraily in said slide
slets’ by said cam sloty when said inseris
are moved relative to bald Body.

5. A drill bit as defined in cl vim 4 in
which said hedv hag insertion openings join-
ng- with said cam slots fox permitting the
mstu}auon of said shaits. ,

6. In a drill bu of the class deger
the combination of: a body said uod
ing a longitudinal cavity therein, there bu—
ing upper openings and lower openi ngs
from said cavity io the outside of i

2 IENA €3 i)
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hody; a central wall

»e};’cend' a4 for a

provided upon said
bedy in the cavity thereof and dividing the
“p ree bebween said upper openings; inserts
placed in said cavity in spa ced re‘lati.onship;
1eANS Las Qccu"inff said inserts to said hody
: ‘\f‘i&luml msnla(emenu
id }VJ”' boring
inserts and ex-
¢ soid lower open-
'ncmha” beuween said boring
@:x’:’:encim@ from said spacing
ber, ‘in‘oufr‘) said boring discs and into
rhus s is said Inserts, thus : supporting
g discs; veaming discs extending
through said upper openings between sald
inserts and on opposite sides of said central
wall; and shafts carvied by said inserts for
r@wvm gald veaming di“cs. sald inserts be-
ing 1onmmdmallj displeceable relative to
sald body by said bo**mw discs upon the lat-
tor cmw,ccinp: the bottom of a hole, and in
which displacement the. last mentioned
shafts engage co-operating cam surfaces
upon said inserts and said body, this en-
gagerment causz ng seid reaming discs to be
greater cutting radius.
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openin g8 from the exterior thereof for per—*
m#mg he installation of said reaming disc
Simi"i; 8.

In testimony whe rﬂm’? I have hereunto sat

oy hﬂnd ot Los Angeles: California. this
‘lm day of December, 1824,

W. CALVIN
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defined in claim 8§ in
which said Loav is pmmced with insertion’
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