Nov. 23 ,1926. _
C. T. DOUGHERTY

DETAGHABLE ROTARY BIT

Filed March 3, 1926 -

1,607,791

2 Sheets-Sheet 1

Q

\

X
|

o—

5
= TP
— i Vi
r; llll 1 INZ
] 7
7\\"\’\@\) el S
S \\.\ H | _gs?
l‘\" o
/8
| 20
| [ A
: tl 3 //4
- P
///////. %

F,ijz.l. -

_ INVENTOR.
Charkes I UMM

] Bi:(,, « LhRLt

ATTORNEYS.



Nov. 23, 1926.

C. T. DOUGHERTY
DETACHABLE ROTARY BIT
Filed March 3, 1926

1,607,791

o
'

2 Sheets-Sheet

Xiegz. 6 , ijj/mz
—— N ' —
AN AN
N,
3 2 /6 2
% \ ' Q —
5N —— 76 x ' S’*
< | _-F N\
C—% | § 2— -5
3 /62 Sy /6
9—% o {' L 30
104 e ! /4 s>
" 2 F P/% AN % 9
7’% R {———_%—'_: , BT 1 As _\\\\\ //
ook % /07 . E

Wf%@

ATTORNEYS.

INVENTOR
G harles z‘?’ BOow




Patented Nov; "23, 1926.

UNITED STATES

1,607,791
PATENT OFFICE.

CHARLES T. DOUGHERTY, DECEASED; BY WINFIELD W. SMITH, ADMINISTRATOR, OF
COALINGA, CALIFORNIA, ASSIGNOR OF SIX FIFTY-FIFTHS TO HATTIE E. DOUGH-
- ERTY, SIX FIFTY-FIFTHS TO E. H. DOUGHERTY, AND SIX FIFTY-FIFTHS TO F. C.
DOUGHERTY, ALL OF HUNTINGTON BEACH, CALIFORNIA; SIX FIFTY-FIFTHS TO
C. C. CAMPBELL, OF COALINGA, CALIFORNIA; SIX FIFTY-FIFTHS TO R. L. JOHNS-
TON, OF SANTA BARBARA, CALIFORNIA; THREE FIFTY-FIFTHS TO P. A. CAMPBELL,
OF LONG BEACH, CALIFORNIA; THREE TWENTY-FIFTHS TO W. W. SMITH, TWO
TWENTY-FIFTHS TO J. H. DUNAWAY, TWO TWENTY-FIFTHS TO RAY M. WAGNER,
TWO TWENTY-FIFTHS TO CLARENCE WAGNER, AND ONE TWENTY-FIFTH TO ETHEL

G. SMITH, ALL OF FRESNO COUNTY, CALIFORNIA.

DETACHABLE ROTARY BIT.

Application filed March 3, 1926. Serial No. 91,801,

- This invention relates to detachable rotary
bits for oil well drills and the like and
especially to improvements in the structure
of the bit shown in Patent Number 1,585,540,
entitled Detachable rotary bit and patented
May 18, 1926. -

The object of the present invention is to
generally improve and simplify the con-

~ gtruction and operation of bits of the type
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shown in the paterit referred to, to provide a
structure which is more rugged and substan-
tial to proddce better water circulating con-
ditions, to provide a structure whereby the

bits are more rigidly secured wheén in cut-

ting position, and, further, to insure posi-
tive extension or contraction of the cutting
bits during insertion or removal with rela-
tion to the casing shoe. _

The preferred form and structure which
the improved bit will assume is illustrated
and described in the accompanying specifica-
tion and drawings, in which— -

Fig. 1 is a central vertical longitudinal

“gection ‘of the lower end of a well casing,

said section showing the shoe on the end of
the casing and said section also showing the
nut_and bits being lowered into position.

Fig. 2 is a perspective view of the bit

supporting plate.
Fig. 3isan end
blades of the bit. c

‘Fig. 4 is a perspective view of one of the
blades of the cutting bit. .

“Fig. 5 is a bottom view. of the nut.’

Fig. 6 is a view similar to Fig. 1 showing

" the nut and bit lowered to a position where
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the cutting blades of the bit are about to be
extended. . ‘
Fig. 1 is also a view similar to Fig. 1, this
view, however, showing the bits completely
extended to cutting position and also show-
ing the nut in final position where it rigidly
secures the blades of the bit in cutting posi-
tion.’ ) » :
‘When using a rotary bit such as here il-
lustrated it must be understood that the well

view of one of the cutting -

casing proper indicated at A and the shoe
B on the lower end thereof is employed to
rotate the bit and that it is not necessary to
remove the casing when changing bits as
the bit is lowered down through the casing
to the shoe and there attached, and is simi-
larly detached and removed when it becomes
necessary to resharpen or replace the same.

The bit proper consists of the pulling
members, a holding nut C, a pair of cutting
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blades, the bit D, a bit driving and support- -

ing plate E, and a washer F.

Before describing the specific construction
of the holding nut, the cutting blades, etc.,
it is first necessary to state that the shoe B
is permanently attached to the lower end
of the well casing by a threaded connection
or the like, such as indicated at. 2, also that
the lower part of the shoe is provided with
an internal heavy thread 3 and that the ex-
treme lower end of the shoe is provided
with an annular internal shoulder 4 which
forms a support for the heads of the cut-
ting blades or bit D as will hereinafter be
described.

The holding nut consists of an upper sec-
tion 5 which is provided with an internal

tapering blade 6. The lower section is ex-

ternally threaded as shown at 7 to engage
the internal threads 3 of the shoe and the ex-
treme lower end is provided with a concave
or =ocket-shaped recess 8 which is adapted
to engage the head of the bit as will Jater
be described. The holding nut is provided
with a ceritral cylindrical opening 9 and this
opening is provided with a pair of radially

opposed slots 10 and .11 which serve the

function of guiding and driving the bit sup-
porting plate E. This plate is perhaps best
illustrated in Fig. 2.. It consists of a lower
elongated - plate section 12 which  is per-
forated as at 13 to receive a pivot bolt 14 on
which the blades of the bit are pivoted.
The upper end of the plate terminates in a
threaded - bolt 15 which eéxtends through a
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central .opening in the washer F and it is -
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secured in the washer by means of a nut 16.
The bit proper consists of a pair of cutting
blades such as shown in Figs. 8 and 4. Fach

blade consists of a semi-spherical half-head.

section 17 and a blade extension 18.  The
head is shaped as a quarter section of a solid
sphere. One side of the head is according-
ly flat as shown at 19 and so is one face of
the blade mchcated at 20. The opposite side
of the blade is rounded out and heavy and
is gradually thickened as at 21 to increase
the strength of the blade as much as possible.

A supporting shoulder 22 is formed be-
tween the blade and the head and this shoul-
der is adapted to engage and rezt upon the
annular shoulder 4 of the shce. The blades
are identical in shape and construction, but
are right- and left-hand. The flat faces 19
and 20 of two blades are brought together
and these- flat faces are recessed as at 23,

-see Fig. 4, to receive the lower perforated

end of the bit supporting plate 12. The
bolt 14 passes through the head member 17
as these are pelforated as indicated at 24
and it also passes through the opening 13
in the platé 12. The- cuttincr sections or two

‘halves of the bit are, in other words, pivot-

ally supported on the lower end of the plate,
and they have a free pivotal movement on
the plate so that the individual bit sections
may be retracted or closed with relation to
each other as shown in Fig. 1, or completély
extended to cutting po~1t10n as shown in
Fig. 7.

“The bit or blade sections are automatically
extended or contracted when the holding nut
is inserted or removul By 1eferr1nn* to
either Figs. 1,6 or 7, it will be noted That
the inner end of each blade or bit section
is rounded from the supporting shoulder
22 to the point 25 to form a continuous cam
surface 26 which is engaged by the annular
shoulder 4 to either extend or contract the
bit sections. When the holding nut is low-
ered down through the casing and as it ap-
proaches the shoe B, the bit or blade sec-
tions D assume the contrzcted positicn
shown in Fig. 1. When the holding nut is
lowered further the threads 7 are engaged
with the threads 3 of the choe and When
engagement is made, the holding nut is ro-
tated as will hereinafter be described so as
to screw the holding nut down into the shoe.
During this movement the points 25 of the
cam section 26 on the respective bits first
engage the annular choulder 4, and as the

-holdmtr nut is gradually lowered by screw-

ing it into the shoe, the bit sections or blades
are gradually projected by engagement of
the cam surface 26 with the annular shoul-

“der, until they assume their full projected
- this application are the shaping-of the cut-

~ posttion shown in Fig, 7.

When the bit or blade °ect10ns finally

“ reach full extended position as shown in
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- Fig. 7, the threads 22 engawe the supporting

‘nut and shoe.
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shoulder 4 and further advancement of the
nut causes the rounded lower socket surface

‘thercof 'to engage the heads 17 of the re-

spective bits and they ave thus clamped and
rigldly secured bet\\ cen the shoulder 4 and
the lower end 8 of the hol ding nut. In this
poition it is only necessary to votate the
casing A in any well-known manner. The
shoe, as previously stated, is rigidly secured
thereto so this is also rotated. The holding
nut, is, of course, sccured with relation to
the shoe as it is screwed into the same, and
as .the plate 12 is vecured against rotation
with relation to the holdmfr nut ‘by being
guided in the slots 10 and 11 it is obvious
that a positive dr1v1ng connectlon is formed
between the casing, the shoe, the holding nut
and the cutting bits, and that pressure of the
holding nut on top, of the head members of
the bits is not necessarily depended upon to
secure the bits with relation to the holding
The threads 3 and 7 conncet-

80

ing the holding nut and shoe, are, of course, -

reversed with relation to the rotation of the
casing and shoe so that any twisting move-
ment imparted to the holding nut throufrh'
the cutting blades will merely tend to tlf*hten
the connection. The cutting blades remain
in extended position until they become sufli-
ciently dull to warrant resharpening or re-
placement, It is accordingly obvious that
they must be removed.

~This is ac(‘ompllshed by employing a tool

-operator-of the character described 1n a co-

pending application entitled “Oil well tool
operator,” filed December 3, 1923, Serial
Number 678,371. This tool is lowered down
through the \\ ell ¢ Asmu and is provided with
Q ihle wded extension which is screwed into
the upper end of the holding nut in the open-
mg 6. The blade in this opening is reversed
to the blades 3 and T so th at contmued ro-
tation of the tool after engagement has been
made will cause the holdino nut to be un-
screwed with relation to ‘rhe shoe. The bits

‘are gradually retracted during this operu-

tion and finally assume the position shown
in Tig. 1, when the holding nut is complete-
ly release'l The holding nut together with
the bits, is then raised “to the surface and
shalpened or replaced and the new bits are
then lowered and connected in the same man-
ner. The operation of replacing or remov-
ing the bits is dcccmphshed in a compari-
tiv elv short interval-of time. The advan-
taoes ot so removing or replacing a bit of
th1s character has 1heudy been e\plalned

-in the patent previously referred to and

it is thought an unneccssary repetition 1n
this appl: oatxon
The main features to be dwelled upon in
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ting blades which permit - the individual bits

to be materially reinforced and strength-

ened; the provision of the head members
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whereby- they may be rigidly damped when
In cutting position and the use of the plate
12 to suppmt and rotate the bits. This plate,
by the way, has a_slight vertical movement
with relation to- the socket seat 8 on the
lower end of the holding nut. This vertical
motion is limited by a shoulder 16" and the
nut 16. This vertical movement is sufticient
to release the head members 17 of the cutting
bits with relation to the socket end 8 of _the
holding nut and thus permits free pivotal
movement of the individual cutting bits
when contracting or extending the same.
Plate 12 might accordingly be referred to not
only as a dnvmw and supporting plate, but
also as a ﬁoatmg plate due to its slight ver-
tical movement within the holding nut. The
washer I supporting the plate 12 is pro-
vided with a series of perforations as indi-
cated at 80. These perforations permit cir-
culating water to pass downwardly to the
heads of the cutting bits. Theze heads are
provided with a w vater discharge opening
such as indicated by dotted Iines at 31, Cir-
culating water under pressure delivered to
the upper end of the well casing travels
down_ through the casing thlou(rh the
threaded opening 6 in the upper end of the
holding nut, then through the perforations
30 in washex F and then passes down through
the central passage 9 on the opposite sides
of the plate E or 12 and finally discharges
through the opening 31 against the flat
faces 20 of the respective bits thus furnish-
ing the water required for drilling and fur-
thermore applying it at the point of great-
est advantage.

While certain features of my invention
have been more or less specifically described
and illustrated T wish it understoed that
varicus changes may be resorted to \Vlﬂiln
T also
wish it understood that the material and fin-
ish of the. several parts employed may be
such as the experience and judgment of the
manufacturer may dictate or various condi-
tions may demand.

Having thus described my invention what
I claim and desire to secure by Letters Pat-
ent is—

1. The combination with a well casing
which is adapted to be rotated and having a
shoe secured on its lower end of a holding
nut adapted to be screwed into the shoe and
secured therein, said nut being removable
with relation to the shoe thr oarrh the cazing,
a plate in the hiolding nut, a pair of cutting
bits pivotally mounted on the plate and pro-
jecting from the lower end of the holding
nut, said plate forming a driving connection
between the nut and the bits, and means for
automatically: projecting or retracting the
bits when the holding nut is screwed into the
shoe or rémoved with relation thereto.

2. The combination with a well casino

3

which is adaptcd to be rotated and having a
shoe secured on its lower end of a holdmw
nut adapted to be screwed into the shoe and
secured. therein, said nut being removable
with relation to the shoe thr 011011 the casing,
a plate in the holding nut, a ‘pair of cutting
bits pivotally mounted on the plate and
projecting from the lower end of the hold-
ing nut, said plate forming a driving connec-

tion befween the nut and the bits, and means

on the cutting blade of each bit cooperating
with the shoe to automatically project or re-
tract the bits when the holding nut is serewed
into the shoe or 1emoved with relation
thereto

The combination with a +ell casing
Whlch is adapted to be rotated and havmg
a chce secured on its lower end of a holding
nut adapted to ke screwed into the shoe and
secured therein, said nut being removable
with relation to the shoe thlouoh the cas-
ing, a plate in the holding nut .a pair of
cuttmo bits pivotally mounted on the plate
and pm]ectlno from the lower end of the
helding nut, faid plate forming a driving
connectlon Detween the nut and the blts,
an annular shoulder near the lower end of
the shoe, and a cam-shaped surface on the

-cutting blade of each bit engageable with the

annular shoulder to automatically project

or retract the bits when the holding nut:

is screwed into the shoe or removed Wlth Te-
lation thereto.

~ 4. The combination with a well casing
which is adapted to be rotated and having a
shoe secured on its lower end of a holding
nut adapted to be serewed into the shoe and
sccured therein, said nut being removable
with relation to the shoe throurrh the casing,

‘a_plate in the holding nut, a pair of cutting

bits pivotally mounted on the plate and pro-
jecting from the lower end of the holding
nut, said plate forming a driving connection
between: the nut and the bits, a . head mem-
ber on each bit, an annular shoulder adja-
cent the lower end of the shoe and interior
thereof adapted to form a sapport for the

heads, said heads prcsentma a spherical sur-.
face. a spherical recess in the lower end of
the holding nut engageable with the heads.

to clamp and secure . “them on the annular
shoulder, and a cam-shaped surface on the
cutting blade of each bit engageable with the
annular shoulder in the shoe and adapted
to be automatically projected or retracted
when the holding nut is screwed into the shoe
or removed with relation thereto.

5. The combination with a well casing
which is adapted to be rotated and having a
shee secured on its lower end of a. holdlnrr
nut adapted to be screwed into the shoe and
cecured therein, said nut being removable
with relation to the shoe through the cas-
ing, a plate in the holding nut,.a pair of
cutting bits pivotally. mounted on the plate

Gt
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_and projecting from the lower end of the
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holding nut, said plate forming a driving
connection between the nut and the bits, a
head member on each bit, an annular shoul-
der adjacent the lower end of -the shce and

interior thereof adapted to form a support

for the heads, said heads presenting a spher-
ical surface, a spherical vecess in the lower
end of the holding nut engageable with the
heads to clamp and secure them on the an-
nular choulder, and a cam-shaped surface
on the cutting blade of each bit engageable
with the annular shoulder in the shoe and
adapted to be automatically projected or re-
tracted when the holding nut is screwed in-
to the shoe or removed with relation there-
to,"and means permitting a limited vertical
movement of the plate and the bits with re-
lation to the holding nut.

6. The combination with a well casing
which is adapted to Le rotated and having
a shoe secured on its lower end of a holding
nut adapted to be serewed into the choe and
secured therein, said nut being removable

with relation to the choe through the cas-

ing, a pair of cutting bits pivotally sup-

" ported by the holding nut, an annular

40

shoulder adjacent the bottom of the shoe
and interior thercof, a head member on each
bit adapted to be received and supported
by said annular shoulder, said heads pre-
senting a spherical upper surface which is
adapted to be engaged by the lower end of
the holding nut to clamp and secure the
heads on the annular shoulder, means per-
mitting a limited vertical movement of the

bits with relation to the holding nut, and-

means for automatically projecting or re-

tracting the bits -when the holding nut is

screwed into the shoe or removed with rela-
tion thereto. . ' _

7. In a tool of the character described, a
bit, consisting of two cutting blades, a head
member on each blade, said head members
having a shape substantially the same as a
quarter section of a solid sphere.

8. Tn a tool of the character described a -

hit, consisting of two cutting blades, a head
member on-each blade, said head members
having a shape substantially the same as a
quarter section of a solid -sphere, said blades
being comparatively thin at their. outer
ends and being gradually and substantially
thickened as they join the heads.

1,607,791

9. In a tool of the character described, a
bit, consisting of two cutting blades, a head
member on each blade, said head members
having a shape substantially the same as a
quarter section of a solid sphere, said blades
being comparatively thin at their outer ends
and Dbeing gradually and substantially
thickenecd as they join the heads, said blades
and heads having flat contacting surfaces,
and a pin extending through the heads and

form'ng a support and a pivot therefor.

10. In a tool of the character described,

a ‘bit, consisting of two cutting blades, a

head member on each blade, said head mem-
bers havihg a shape substantially the same
as a quarter section of a-colid sphere, said
blades being comparatively thin at their
outer ends and being gradually and sub-
ctantially thickened as they join the heads,
said blades ahd heads having flat contact-

ing surfaces and said surfaces having a re- 7

cess formed therein, a flat elongated plate
extending downwardly between the heads
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and adapted to be received by said rececszs,

a pin extending through the heads and the

plate and forming a pivotal connection be-
tween the heads and the plate, and a hold-
ing nut carrying the plate. _
11. In a tcol of the character described,
a bit, consisting of two cutting blades, a
head member c¢n each blade, said head mem-
bers having a shape substantially the same
as a quarter section of a solid sphere, said
blades being comparatively thin at their
outer ends and being gradually and sub-
stantially thickened as they join the heads,
caid blades and heads having flat contact-
ing surfaces, and said surfaces having a re-
‘cess formed therein, a flat elongated plate
extending downwardly between the heads
and adapted to be received by said recesses,
a pin extending through the heads and the
plate and forming a pivotal conmection be-
tween the heads and the plate, a holding
nut, said nut having a slot formed in its
lower end for the reception of the plate,
said plate forming a driving connection be-
tween the nut and the heads of the bits and
means permitting a limited vertical move-
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ment of the plate and the bits in the holding

nut.

. WINFIELD W. SMITH,

Administrator of Charles T. Dougherty, -

Deceased. ,




