. AT BNOW & A M, KIDD.
- ROTARY UNDERREAMER.
. APPLIOATION FILED SEPT. 29, 1913, . BT
1,049,774, R _ ‘ Patented Jan. 7; 1913..

2 SHEETS—SHEET 1.

K

X

OIS TIIIT I
SRz e

i
Vi
7z

il

0N

i ]
AN RN
IR T SR =

s

A% ‘.' 3 " " 4'4' Sy M ENG T
> i\}wm)”}lllllll

LN TR

| os.qx%"\is-‘\ *

w“(««{l{l{llllllilll
o P R A R RN
N

17588

-0 RN PR :
2% Mgy “ RAREE P LT P
K A R A e T YOTA SR LI CRp Y

N

\\‘ i

R
Bl f‘ "‘!\‘

[T

|




A.J.SNOW & A. M. KIDD.,
- ROTARY UNDERREAMER. )
" APPLICATION FILED SEPT. 28, 1012,

"~ - . Patented Jan. 7, 1913,

2 SHEETS—SEEET 2.

1,049,774.

Zza

‘
S esareresrrrre,

YR roriiziririisaicins.

WU RN SRR

v,
NN

T ESS
&

I
[
j MI

[ = T
=== il
> N

Zi

2
‘w

:
Al
i

WITNESSES: :




1,049,774

" T all whom it‘mdy concern:

-'ITED"*‘ STATES, PATENT OFFICE.

o . o : . ’ :
ALBERT J. SNOW AND ARCHIE M. KiDD, OF TAFT, CALIFORNIA.

ROTARY UNDERREAMER.

Be it known that we, Aiserr J, Swow

~ and Agcire M. Kipp, citizens of the United

“is a speciﬁcation.

.10

15

States, -residing - at Taft, in the county of
Kern and State of California, have invent-
ed new.and useful Improvements in Ro-
tary Underreamers, of which ‘the following
. This invention relates to a rotary under-
reamer. ’ v o

. The object of the- present invention is

to construct -a simple, substantial, and re-

liable rotary underreamer, provided with.

self-adjusting cutting tools-which ‘will au-
tomatically open into cutting position when
projected beyond the.end or string of old

- piping.

- 20

- Another object of the inveﬁtion_ is to pro- |

vide a series of fluid conducting passages, so
positioned as to deliver fluid’at or neéar the
cutting edges; thereby greatly increasing the

cutting power of the reamer by continu--

ously removing the cuttings and helping to

- remove the formation while the reamer 1s at

25.

30

35

work, - _ , i
The invention comnsists of certain novel

constructions, combinations and = arrange-

ment of parts, all of ‘which will be more

particularly described in the = following

specification and drawings, in which—

~ Figure 1 is'a section of the pipe line show-

ing the regter in cutting position. Fig. 2-
is a longitudinal, vertical section of “the

reaming tool, showing it in the position
where it is being extracted from the pipe.
Fig. 8 is a similar section, showing the

. reaming bits in position before the reamer

40

is inserted into the pipe line. " Fig. 4 is a
perspective view of the forked mandrel.
Fig. 5 is a side elevation partly in section
of the reamer, showing the fluid. conduct-

_ing passages and slots through which the

45

50

reaming tools project. Fig. 6 is a cross sec-

‘tion of the reamer.” Fig. T is a plan view of

the reaming tool. L

- Where a string of pipe has been landed
and it is mecessary to have a larger hole
below than the inside diameter of the pipe
passed through, or where it is desired to
carry a string of pipe to a greater depth, it

is necessary to have a larger hole than the

~outside of the pipe in order to give clear-

ance and overcome friction. With this ob-

ject.in' view we have constructed a rotary

~mounted; a pair of reaming.
o

“ferent styles of cutting edges.
)

‘ - Specification of Letters Patent. . . Patented Jan.7,1913.
j : Applicatioﬁ filed Sept’ember_zs,'lsm. Serial No. 722,871,

4

underreamer consisting of a main body A
secured to the end of a-hollow drill rod B
by any suitable means, as a coupling 2. The
lower end of the main body portion of the

" reamer - is’ provided with a ‘drill collar 3,

in which is secured a bit 4, of any suitable

55
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description, -depending upon the nature of -

- the formation through which the bit is pass- -
ing. This is provided for the purpose of

drilling’ a new hcle ‘or for the purpese of
cleaning out cavings or other material below
the reamer while reaming, Slidably mount-

65

ed within the main reamer body A is a

forked mandrel 5, in which is pivotally

6—6* which extend a suitable distance out-

side of the reamer body through slots 7 and

tools or bits . -

70

7» formed in the reamer.body. The reamer .

bits 6 and ©¢* are held in position by a pin
8, passing through the forked mandrel 'and

‘the bits. | - :

-9 indicates a hollow chamber in the drill
collar, in-which is housed a coil spring 10.
The coil spring 10 is so positioned as to

exert its pressure against the bottom por-.

tion of the forked mandrel; which is pro-
vided with a central hub or extension 11

around which the spring is seated. The

pressure of ‘the spring nermally tends to

. force the forked mandrel against the upper

end of the chamber 12 in which it is mount-
ed for the purpose of throwing the reaming
bits into cutting position, as shown at 13,

Fig. 1. : Lo :
-. The inner ends of the reaming bits are

provided with rounded shoulder portions 14,

75
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85 .

90

which normally contact with the walls of -
the upper portions of the slots 7-and 7= -
These ‘will cause the reaming -tools to be -

thrown - into - cutting -position when the
forked mandrel .is moved into its upper po-

‘sition. The shapé of these cutters may be
.changed or improved from time to time as

the location and conditions may demand, as
the different formations may require -dif-
They: may

be ‘square edged, -beveled, round, saw

95

100

toothed, or they may be longer or shorter, -

according. to the diameter of the hole re-
quired. - " ' :
* “When it is desired to -drop the reamer

through the piping into the cutting position’

shown.in Fig. 1,1t is necessary to tempora-

105

rily withdraw the reaming bits for the pur- -
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~.or rod by hydraulic force, and when pro-

60

- holes being positioned, as shown in this-
" reamer, are so arranged that the fluid will

65

-provided a series of fluid conducting chan-

@

pose.of giving the néeessary clearance when,

dropping the tool through the:piping. . This, |

is accomplished by screwing ‘an eye-bolt 15
into the cylindrical extension 11; formed on.:
the lower end of the mandrel; this being
provided with a threaded hole 16 for this
urpose. The eye-bolt is then pulled in the
irection of arrow b, causing the mandrel

to be drawn into the lower position showii*t
in Fig. 8 against the pressure of the-cail:

spring 10. . A wire or any.other suitable fas-
tening 17 is then tied around the outside: of

the reamer, as shown in Fig. 8, for_the pur- |

pose of holding the reaming. cutters.in the

contracted position. The eye-bolt is then;|

removed and the tool dropped into cufting

position and rotated; a few revolutions of |

the reamer causing the wire or other mate- -
rial used to secure the cutters to break as the

exposed portions of the cutters come in con- |*

tact with the walls. The moment this tem-
porary securing means has been removed, the
spring 10, located in the drill collar, will
exert 1ts pressure on the mandrel and force
the forked mandrel, in which the cutters
are mounted by the pin 8, into the upper po-
sition, which will cause the cutters to be
projected, as shown in Fig. 1.

In operating a reamer of the constriction |

here shown, it 1s very desirable to force fluid
under varied pressures;-as from fifty to two
hundred and fifty or wiore pounds to the
square ‘inch, depending upon the depth of
the hole and the nature of the material being
undercut, for the purpose of removing. the
cuttings of the reaming tools and also for
the purpose of removing cavings or other
material.. With this object in view, we have -

nels 18, 19 and 20. The passage 18 connects
at one end 21 with the hollow portion of the
drill rod, through which the fluid under
pressure is conducted, and at the other end:
with the hollow portion 9 in the drill collar.
The drill bit 4, carried by the drill collar,
may be provided with a’suitable passage,
as 22, for the purpose of conveying the wash
fluid directly to the cutting point. The pas-’
sages 19 and 20-are connected at their up-
per ends with the hollow portion of the drill
rod and at their lower: ends with the slot
openings 7-and 7* for the purpose of con-
ducting the wash fluid to the reaming tools
6 and 62, , '

In drilling a hole with a rotary drill rig,
water and clay are used as 2 wash and are
forced down through the hollow drill shaft

jected at the point of contact between the
cutting tools and the surfaces being cut, the
fluid will help to cut the formation and.
carry the cuttings to the surface. The wash

truction and reliable in its action.

strike the walls of the hole or well at or near |

1,048,774

the cutting edges of the cutters. The. hy%
draulic force of the fluid delivered at these

points greatly facilitates' and increases the

cutting power of the reaming tools by con-
tinuously removitig-the cuttings and help-
ing to remove the formation while the
reamer is at work. . '
The tool is simple and substantial in (%)1111-
e

materials and finish of the several parts of

75

the tool are such as experience and judg- .

‘ment of the manufacturer may dictate.
. Various changes in form, proportions and
‘minor details of construction may be resort-

ed to within the scope of the appended
claims. o ap L

Having thus described our invention,
what we claim and’ desire to secure by Let-
ters Patent is— : PRI TR

1. A rotary underreamer ‘comprising a
hollow ‘carrier or body portion, a forked
mandrel slidably mounted within said car-
rier, a pair of reamin
mounted in said mandref slots: formed in
the carrier through which the reaming tools

80

86 .

- tools " pivotally.

90

project, and means for automatically pro- .

Jecting the reaming tools inté cutting po-
sition. ¢ . ... ' -
. 2. A rotary underréamer comprising a
hollow carrier or body portion, a drill collar
and bit secured tosame, @ forked mandrel
slidably mounted within said carrier, a pair
of reaming tools pivotally moumted in said
mandrel, slots formed in the carrier through
which the reaming tools project, means for
automatically projecting the reaming tools
into cutting position, said means comprisin
lever portions formed on the inner ends o
the tools, and means for rocking said levers.
8. A rotary  underreamer comprising a
hollow carrier or body portion, a drill collar
and bit secured to same, a forked mandrel
slidably mounted within said carrier, a pair
of ‘reaming tools pivotally mounted in said
mandrel, slots formed in the carrier through
which the reaming tools project, means for

automatically - projecting: the reaming tools-

into cutting position, said means compris-
ing lever portions formed on the inner ends
of the tools, and means for rocking said

levers, said means comprising a coil spring.

so positioned as to force the forked mandrel
in which the tools are mounted into its
upper position which will bring the levers
into engagement with stops and project the
tools into position. = S

4. A rotary underreamer . comprising a
hollow carrier or body portion, s hollow
drill collar secured to same, a drill bit re-
movably secured to said collar, a hollow
drill rod to which the carrier or body is

-secured adapted to convey wash fluid, a plu-

rality of conduits in the carrier connected
with the drill rod adapted to convey fluid to

L 1]
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the cutting points, a forked mandrel slid- 130
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_ably‘.m'ounted within said carrier, a pair of | set our hands in the presence of two sub-
reaming tools pivotally mounted in said scribing witnesses. :

mandrel, slots formed in the carrier through » ALBERT J. SNOW.
which the reaming tools project, and means | ARCHIE M. KIDD. -

5 for automatically projecting the reaming | Witnesses: ‘ »
tools into cutting position. Frep P. Borsrap,

In testimony whereof we have hereunto J. 'Wavrrer Key.



