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} To all whoin if ay eoncern: <

. a citizen of the United States of America,; ré-

5

« accompanying drawing:
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_and reliable means for éfféeting a movement -

25 of the reamer-bits when released and bracing

- an under reamer comprising comparatively

30

~and State of Pennsylvania,. have invented :
. certain niew and useful Improvements in Un-
~derreamers, of which the following is a speci= |

‘pensive under reamer, that can be success- |
tully operated in a shale formation or in the |

L T S ; e
CLARENCE T. MAPES; OF CRAFTON, PENN SYLVANI_A.’ o

. UNDERREAMER. '

No. 923,677 - .
Be.it known that I, CrarencE T, MapEs,

‘siding at Crafton, in the county of Allegtieny

“fication, Teference heing had therein to the
- This invention relates to under reamers
“and the objects of my invention are, first, to.
provide a durable device for reaming out or:
enlarging well-holes drilled below 4 easing, in-
.order to permit the casing to be lowered far-
ther down in the. well-hole; second, .to. ex-
ediate the operation of reaming out a well-
Kgole by providing an under reamer that will
be posttive in its action and free from injury |
‘by ordinary. use; third,. to provide an inex--|

most indurate strata of an oil field; fourth; |
to.provide an under reamer having positive |

‘and firmly holding said bits while the under
,Treameér is-in operation; and fifth, to provide

few parts quickly assembled, easily manipu- ;
lated to enter a ‘well-easing and - easily dis-
‘assembled when the bits need resharpening.
T attain -the ‘above objects by an under .
reaming device that will be presently de- |

- “scribed 1n detail and then specifically pointed |
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out in the appended elaims, v !

In the drawings, Figure 1 is a side eleva~ |
tion of the under reamer within & welltcasing,
illustrating the bits thereof released by the
casing and in position for operation, Fig. 2 is :
a vertical sectional view of the under reamer-:

within & casing, illustrating one or the bitsin .

elevation and both of said bits held and re-
tracted within the-easing, Fig, 8 is a hori--
zontal sectional view taken on the line r~—2
of Fig. 1 looking downward toward the
réamer bits, Fig. 4 s a vertical longitudinally
sectional view of 4 portion.of a reamer body,
Fig. 5is a bottoni plan of the same illustrat-
ing the recesses and cavity thereof, Fig. 52 is

T 'Sﬁeféiﬁcatipn of Le'tters Patent. -

-form’ of reamer bit..

a plan of the reamer bits, Fig. 6 is an eleva- :
tion of a modified form.of under reamer,
partly hroken away and partly in section, :
Kig. 7 is a perspective view of one of the
reamer bits ¢f the preferred fori of construe- |

" tion, Fig. 8§ is a side elevation .of one of the-
reamer bits of a modified form, partly broken |

. Patented Jure 1, 1909.

Application filed June 25, 1008. Serial No. 440,282.

‘ away and partly in section, and Fig. 9 is an

elevation of the inner side of the modified - :

- In the _acComPariYing_'dfaWiﬁgs, 1 desig=-

nates g reamer-body having at the upper end..

60°

thereof a screw threaded protuberance 2 of - -
less diameter than the reamer-body, whereby: -
said reamer bit can be connected to.a sub'3 -

or & string of: drilling tools. ~The reamer-.

65. .

body 1 is eylindrical and contiguous to the "
protuberance - is: provided with -oppositely
disposed flat faces 3 adapted to receive a.

wrench; (not'shown), commonly employed to

-tighten and loosen the protuberance 2.

- The reference numeral 4'designates & cen-

.tral longitudinal bore, the upperend commus=

70

nicating with a recess constituting a socket 5 °
formed longitudinally of the protuberance for -

a coil spring 6, the-objéct of which will pres-
ently appear. ‘ G

The lower end of the bore 4 communicates

75

with' a’conoidal shaped’ cavity 7, having.

flatteried oppositely disposed sides 8, the ma-
terial bordering upon the sides .of said cav-

-ity having oppositely. disposed inverted V-

80,

shaped guide-ways 9, while the curved upper -

sitely disposed recesses 10.- - . <
The lower end of the reamer body 1 is bev-

eled, as-at 11, toward two transversely de-

pending spreader ribs12, said ribs extending
tfrom the lower end of the guide-wdys 9 to the
peripheral edges of the reamer-body 1, as

.best shown in Figs. 4'and 5. The lower ends

of the ribs 12 are beveled for a, purpose that

. will hereinafter appear..

-sides of the cavity 7, adjacent to the upper .-
end of the cavity, are provided with oppo-
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Movably mounted in the cavity 7 and pro- E

truding from the lower end thereof are oppo-
sitely disposed reamer bits or dogs, eéach
reamer bit or.dog comprising a body 13 hav-
ing flattened sides 14, lower beveled ends 15,
and tapering shaped shanks 16, said shanks
having flattened oppositely disposed faces 17
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provided with guide-flanges. 18. The shanks'. -~

16 when assembled, are opproximately the
same shape in cross section as the cavity 7,
18 engaging-in the guide-

with the flanges
ways’9.
"~ Bach

former engaging the upper end of the cavity

-7 and the latter the beveled surfaces 11 ‘at

the lower end of the reaier-body. 1, when the
reawer bits or dogs are expanded or released.

reamer bit or dog is provided with
i two angular bearing surfaces 19 and 20, the

105 -

© The subject-matter of the above . para- '
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eraph forms one of the important features of
‘my invention, since the angular bearing sur-
faces 19 are disposed at vight angles fo the
direction of the blow received by the reamer
5 bits. To accomplish this résult it is neces-
*sary that the surtaces20 be inclined upwardly

and outwardly and the large area of these.

surfaces {ully. brace the bits as the blow 18
received upon the lower ends of said bits.
osurfaces at right angles to
the direction ¢f the blow, it is impossible for
the bits ta shift during the operation, and to
exert any stresses or strains other than would
‘be received by the surfaces 20. The upper
bearing surfaces 19 of the shanks 16 assist
~in this respect, and as will hereinaticr appear
these upper surfaces 19 can be dispensed
with for this puipose.
The confronting faces of the shanks 16 are
provided with grooves 21, said grooves being
centrally disposed from the bearing sinfaces
19 to oppositely disposed sockets 22 formed
in said shanks, said sockets being in frans-
“verse alinement with the upper ends of the
flanges 18. ~ Adapted to engage in the sockets
29 ig a cross-head 23 of a rod 24, said rod ex-
tending upwardly through the bore 4 and the
spring 6 and having the upper end thereof
provided with a nut 25 for retaining the
spring 6 under tension. , .
The confronting laces of the reamer bits or
dogs are provided with vertical bearing sur-
faces 26, the upper edges of these surfaces
engaging the lower beveled edges -of the

spreader ribs 12, when the bits or dogs are |

retracted, while the surfaces 26 are main-
tained vertically by the sides of the ribs 12
~when the bits or dogs 'arve.expanded for
operation in a well. '
The reference numeral 27 designates the
lower end of the casing having threaded
thercon a evlindrical drive-shoe 28, the inner
lower edges of which are beveled, as at 29.
In operation, the reamer bits or dogs are
pressed downwardly and inwavdly to enter a
casing 27, the reamer bitg or dogs remaining
in this position while the under reamer is
lowered in o well. With the reamer bits or
.dogs retracted, the bearing surfaces 19 are
adapted to engage in the recesses 10, with
the lower cdges of the vertical surfaces 26
contacting, and with the spring 6 under
tension, as showi in Fig. 2 of the drawings.
Immediately upon the reamer bit reaching
the drive-shoc 28, the reamer bits or dogs are
released. The tension of the spring 26 is then
sufficient to elevate the rod 24 and the reamer
bits, said bits assuming the position illus-
trated in Fig. 1 of the drawings. To facili-
tate the spreading of the reamer bits'or dogs,
the beveled bearing surfaces 19 are provided,
also the beveled bearing surfaces of the
spreader ribs 12, the upper ends of the shanks
16 readily sliding out of the recesses 10,
while the ribs 12 spread the reamer bits or

823,677

dogs and brace sald bits or dogs during the

. operation of the under reamer.

The beveled ends 15 of the reamer bils
provide cutting edges and ¢lewranee for said
bits when in operaticn: the heveled surfuces
11 of the lower end of.2 yveamer hody wre
adapted to veceive vertical stivesses wnd
strains, and the ribs 12 laferal sivesses nod
strainswhilethe underveamer is incoperation.
The flanges 18 within the guide-ways U are
adapted to Hmit the oubward movement of
the reamer bits ar does and al the e Gine
vetain said bits or dogs in proper relatinn to
one another. When the bits or doms wre in

Coperation, the shonks 16 ave adepted to

brace said bits or dezs by vivtue of the eppey
ends of said shanks engaging in the upper

wids of the cavity 7, this also being trace

Fwhen the bite or dogs are retracied with fhe

upper ends of the slinnks in the recesses 10,

| With the bits or dogs braced v a retrueied

position, Driegularitics on the interior of the
casing “can be readily overcome when
reamer bit is lowersd awell. '

In Fig. 6 of the drawings I hove thustited
aslight modification oi ny invention, where-
in the upper bearinig surfaces 19 af the whiank
16 are only emploved for enoaoing in {he ro-
cesses 10, said shanks not being of o suiticient
lenigth to permit of these beaving surluces 10
engaging 1 the upper endeol the eavity 7.

Another instance, when the wnder seaner
is to be drawn fram the casing 27, (e resier
bhits ‘or dogs are retracted by virtue of ihe
drive-shoe 28, the lower heveled omds 28 of
gaid shoe {oreing the hits or doos invwaydiv, as
the under reamer s clevated,

While in the drawings fornnng o purl of
this application there is Mllustrated the pre-
ferred embodiments  of 1y inveniion, |
would have it understood that the eloments
therein ¢an be varied or clianged, ux o (he
shape, proportion and manner of asseblage
without departing [rom the spivit of the fu-
vention.

Having now described my invention, whsnt
T elaim as new; is:—

1. An underreamer crnbodving o body
having the lower end thereol beveled wnd
provided with a conoidal-shaped cavity luiv-
ing oppositely dizposed fhat sides provided
with invertedV-shaped guide-waysandoppo-
sitely disposed sides provided with vecesses,
said Body having a bove formed therens for-
minating in a soclkef at the upper end of said
body, a contractihle and extensible spring
mounted in said socket reamer bits, said hits
comprising bodies, shanks carried thereby
and extending into said cavity with the up-
per ends of said shanks adapted to hear
against the upper end.of said cavity when
said bits are expanded and recede into said
recesses when said bits vetroef, said shunks
provided with -confronting sockets oppo-
sitely disposed flanges carvried by said shanks
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and adapted to engage in the guide-ways ol !
said cavity, a rod mounted in said bore and
having a cross-head engaging in the said cou-
fromting sockets, said spring carried by and -
adupted to elevate and lower said rod, and ;
“beveled spreader ribs carried by the lower .
end of said reamer body and adapted to en- |
gage vertical - bearing “surfaces provided '
thercfor upon the confronting sides of said
bits, substantially as described. ,
2. An under reamer embodyihg a reamer
body having the lower end thereof beveled
and provided with a’conoidal-shaped cavity,
the side walls of said cavity provided with
recesses cach having a flat inner wall and an
inclined top wall, said flat inher and said in- |
clined top wall constituting a bracing means,
reamer bits adapted to engage the beveled |
end of said reamer body and the upper end of
said cavity, when projécted and the walls of

2]

said recesses when retracted, said bits com-
prising bodies having cutting edges, shanks

carried by said bodies and extending into

said cavity and provided with confronting
sockets, said side walls further provided with
guide-ways flanges carried by said shanks
and extending into-the guideways of the side
walls of said cavity, a spring-held rod mov-

ably mounted in said reamer body, a.cross-

head carried thereby and loogely engaging in
the confronting sockets of said shanks, and

"beveled spreader ribs carried by the lower

%nd of said reamer body for expanding said
itS.‘ s s

In testimony whereof I affix my signature
in the presence of two witnesses.

o CLARENCE T. MAPES.
Witnesses: :
Max H. Srorovrtz, .

K. H. BurLER.. .
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