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ALEXANDER CUMMINGS.
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UNDERREAMER FOR MINERAL BORING.

No. 819,042,

Specification of Letters Patent.

Patented May 1, 1908.

Application filed Fehraary 25, 1905, Serial No. 247,24014,

Lo all whom It may concern:

Beit known that I, ALExaNDER CUMMINGS,
of the city of Los Angeles, in the county ot
Lios Angeles, in the State of California, have
invented a new or Improved Underreamer

for Mineral Boring, of which the following 1s

a full, clear, and exact description or specifi-
cation, reference being had to the annexed
drawings, and to the letters marked thereon,

This invention, which relates to certain
new and useful improvements in the construe-
tion and operation of underreamers, siuch as
are used In enlarging a bore-hole or well
which has been drilled in mineral formations

or sirata of the earth’s crust, consists of a |

pair of cutting-jaws which are capable of be-
ing closed sufficiently to enable the under-
reamer to be lowered through the casing
which is usually employed to line and
These jaws
are each pivoted to the upper part of the de-
vice by which the cutting edges of the under-

Teamer are connected to the rods of the min-

eral-boring apparatus, and these pirts are
otherwise so constructed that while durine
descent of the underreamer within the CASIng
the jaws are closed together and prevented
from bearing directly against the interior of
the casing, vet the cutbing parts of the jaws
are free to open outward fo the width noces-

~sary for the underreaming operation so soon

a8 the underreamer has passed downward and
sufficiently far below the bottom of the cas-
ing to enable the underreaming operation to
be proceeded with.

pon the annexed drawings, Figure 1is an |

elevation of my new or mproved  under-
reamer, showing the cutting-jaws in their
fully-opened position and as they appear and
are situated in the act of underreaming g
bore-hole below the casing or lining shown in

the upper part of the figure in transverse See-

tion, the lower part of the aucer-stem to |

which my new or improved underreamner is
connected by a tapered screw in the ordinary
manner being also shown in transverse sec-

tion. Fig. 215 g vertical section of my new

or 1mproved underreamer, showing the cut-
ting-jaws and all the other parts of the de-
vice In the position which they oceupy when
within the casing of the bore-hole or weli
Kig. 3is a view of my new or improved under-
reamer, partly in elevation and partly in
transverse section, showing the sanie at right
angles to Figs. 1and 2. T ig. 418 a transverse
section of the casing, showing the bottom of

pro- |

[

i
}

1

out to their full width

the underreamer as it appears when descend-
ing through or inclosed within the asing.
g, 5 15 an inverted plan of the bottom of the
underreamer, showing its cutting-jaws opened
or in their operating
to Ing. 1. IFig. 6 is a
new or improved un-
showing one of the detachable

position corresponding
perspective view of my
derreamer,

parts thereof removed in .order to the better -

display the construction of the interior parts
ol the device. IMig. 7 is a perspective view
of one of the lateral detachable parts.

As shown by Figs. 1 to 7, my underreamer
s attached to the ordinary auger-stem by
means ol a tapered serew A, screwed into the
soexet B, The stock or body of the under-

6o
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reamer comprises 8 part C, between the lat-

erai parts Cof which the cutting-jaws D are
disposed, pins B and

v extending trans-
versely therethrough. rins 10 and I aside

from assisting in guiding the jaws in their

movement withm the stock also cooperate
with the pins I8 and F/ to securely connect the
iateral pieces (U with the part C. The lower
and upper pins E I and I and F are .
erably formed with tapered heads at one end
Litting into corresponding holes in the sides
(" (7, as shownin the drawings, while through
2 hole in the opposite end of each a split pin
Uiy passed to prevent the respective pins
from m any way talling out of the holes in
whivh they are contained. |
The yaws D are held in their open position
(shown at Pigs. 1,5, and ) by the lower por-
tion €7 of cach lateral piece (7, becoming
situated between the parts 1 when the JAWS
D are drawn into their uppermost position-—
that 1s to say, with the upper parts D" D’/
bearing against the top am{ Letween the sides
of the recess I, as 5510'»&-‘11 dotted In Fie. 1
and i full lines in Figs. 3, 5, and 6 |

The inner walls of the reamer at H’ H’ are

stouldered or inelined at an angle adjacent to
the recesses H H to engage the upper ends D’/
D of the jaws when the latter are in the low-
cred position.  (Shown in Ifig. 2.) At inter-

nediate points H” upon their adjacent faces

tae jaws D are formed with angular engag-
g poruions m pivotal contact, the action of

pref-
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the jaws when moved in a vertical direction

within the body of the reamer bemg to rock
upon each other, the lower or cutting ends of
the jaws being

quence of the engagement of

ng satd ends D77
with the nelined shoulders 7.

Sty r expanded and the upper ends
D7 DY retracted, or vice versa, as a conse- 1r1o




. IO

shown on the drawings,

2.

The cutting-jaws D are drawn upward into |

open position by the action of the com-

pressed spring I against the washer beneath

the nut I’, forcing the rod J and 1its cross-tail
J’ (whose ends are within the slots J”, ¥ig. 2,
formed in the top of each cutting-jaw D) up-

ward and in such relationship .of the parts
that the cutting-jaws D D are not only open

cutting positions, as
but are maintained
in the cutting positions by the action of the
spring 1, the rod J, and the cross-tatl J,
holding the cutting-jaws D D in close con-
tact with the lower ends of the lateral pieces
(/ and the upper prolongations D b

these jaws in hard contact with the top of the

fully outward into their

recess H. | |
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For the more securely holding of the cut-
ting-jaws D D in their operative positions

each jaw has vertical projections B, which
enter into corresponding recesses in the lower

end of each lateral piece C'. The slots W”

‘and F” in each jaw-piece, tespectively, are
 constructed with the upper end of

each of

-

these slots widening inward, as shown par--

ticularly at Figs. 1, 2, and 6, the reason 1oT
thisextension of these slots in the manier and

L

directions shown in the drawings being to
prevent the pins K and ¥ from impeding the
moving of the jaws D D into
sition when the jaws are drawn downward or
outward from the other parfs of the under-
reamer device—as, forexample, when entering
it into the casing B, when lowering the under-

reamer down the casing B,or in drawing it

upward into and through the casing B—when

the bore-hole is ready
accumulated therein
operations to be removed
sand-pump or equivalent device, a8

for the chips and sand

" anderstood in the practice of mineral boring.
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The cross-tail J’ has & rod-receiving open-
ing of the proper shape to receive the end ol
the spring-actuated rod J, the latter being
swaged with a rounded head and ribs on op-
posite sides of said head to nrevent rotationof
ihe rod when the nut 1 is being placed i po-
sitiox thereon. '

" To prevent the cutting edges ol the jaws

D D from coming inte contact with the inner
surface of the casing C, either when being
lowered or being raised through the casing B,
each jaw D may be fitted with a removable
contach-piece M, which is thick enough to
bear with its outer narrow edge against the
interior of the casing B, while the mner edge
bears against the outer parts of the jaws D
D and their connections, as shown at Fig. 2,
thus maintaining the cutting edges of the
jaws out of contact with the interior suriace
of the casing B while the underreamer is be-
ingr assed therethrough.

e contact-pieces M are readily defach-

able and the ends thereof are bent angularly |
to enter holes ¢ ¢, spaced apart upon the cuter |

A Qf +-

‘used.

their closed po-

from the underreaming
by lowering the
is well

316,042

faces of the jaws. TThese contact-pieces are

-

constructed of various sizes of either square
or round rods, the size of the rod employed

determining - the distance between-the cut-

ting-jaws and the casing. The cutting-]aws,;
as shown, are formed angular upon their
cuter faces and are rounded at the base adja-

cent to their cutting edges to permit the jaws
to be more readily withdrawn and inserted

into the casing.

Tt is.to be understood that in place of con- -

75, .

structing the sides O of the body C of the un~

and shown on ‘the draw-
be in one solid

inbefore described
ings, the sides C' may also
piece of metal

Jerreamer removable or detachable, as hiere- -

80
with the central body part G,

in which case the upper pins B ¥ are not -

Having described my
claim, and desire to secure

by Letters Pat-
ent, 15— S e

invention, what-I ™
8y

1 In an underreamer, & body having 8 Te- -

cess extending upwardly into its lower end, 2

pair of jaws vertically movable in the recess =

' and having tilting engagement with ' each
other, the sides of the 1aws bemng 1n firm slid= -

v -
. . -
- o
90‘
LI Ly
. 1 L] -
N |..
-, .
-1 _

ing contact with the walls of the recess, ana

means for actuating the jaws to-cause the HF-- |
y

per ends thereof to contract simultaneous
with the expansion of their lower ends, sub-
stantially as shown and described. .- .

r

9 Tn an underreamer, & body having a te- -

cess extending upwardly into its lower end!
thereof, a pair of =
160 -
tree vertical movement between said
lateral portions but held from sidewise move- =~

hetween lateral portions

jaws in tilting engagement with each other,

having

-

ment by said lateral portions, means for ae-"
jaws to cause the upper ends.

tuating the
thereof to retract simultaneously with the

expansion of their lower ends, and transverse

X GS

guide-pins earried by the lateral portions of .

the body adapted to engage the jaws to gunide
them in their movement, substantally. as: °
‘shown and described. L
3. In an underresmer, a body _.pmvided |

110 -

with a socket at its lower end, a pair of jaws

vertically slidable in said socket and pro-
vided upon their adjacent faces with angular

fulerum portions n
having slots adjacent

contact, said jaws also.
to their fulerum por- -

1‘“:5 -

tions, guide-pins carried by the body and ex- =

tending through said

-

slots, resilient means

for holding said jaws normally in raised posi-

tion in the socket 1n the body, and means 1or
actuating the jaws to

120 "
0 cause the upper.ends. .
thereof to retract simultaneously with the -

expansion of the lower ends thereof, substan-

tially as described.

jecting

cesses sdjacent to said portions,a pair of jaws
slidable in the lower end of the body and i -

tilting engagement with each other, means

for normalky maintaining said jaws in ele-

130

4. In an underreamer, a'bddy having pro- 125

portions C and prawded with re- -
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vated position in the body, and lateral por- |
tions upon said jaws engaging the sides of the

portions "' and entering the recesses adja-
cent thereto to hold the lower ends of the
jaws apart when elevated, substantially as
described.

5. In an underreamer, a bod} having a

socket at its lower end, a pair of Jaws in said |

socket in tilting engagement with each other,
sald jaws havmﬁ' slots adjacent to the tllLlIlﬂ'
portions, gu1de-pms carried by the body and
extending through the slots in the jaws,
means for holdmﬂ' the Jaws normally m raised
position, means for expanding the lower ends
of the jaws when 1In raised position, and por-
tions C" upon the body disposed between the
lower ends of the jaws and adapted to posi-
tively hold the latter expanded when raised,
substantially as described.

6. In an underreamer, a body, a pair of

jaws vertically shidable 1mn the body, means
for normally holding said jaws in raised NOSI-
tion, means for expandmﬂ* the lower énds of
the jaws when in raised position; and inter-
engaging portions disposed at the lower end
of the body and on the sides of the jaws to
positively hold the latter expanded when in
raised position, substantially as described.

7. In an underreanwr a body provided
with downwardly—prf}]ectmﬁ' portions ¢ at
its lower end, a pair of jaws vertically mov-
able in the body’ and in tilting engagement

with each other, means for nommlly holdlm |

sald jaws 1n raised position, and laterally-
projecting portions upon said jaws a([&pted
to contact with the portionsC”” when the jaws

-are raised to positively hold the latter open,
substantially as deseribed.

&

8. In an underreamer, a body having a
socket provided with recesses H at its upper
end aud having' the inclined shoulders H’
adjacent to said recesses, said body having
the projection C”, and upwardly-extending
recesses at the sides of the projection C7, a

pair of jaws disposed in the socket in the

body, each jaw having a shank the upper end
of which is adapted to engage one of the in-
clined shoulders H’ and be truuled into the
recess LI, projections K on opptmte sides of

each jaw adapted to enter the recesses at the
sides of the portions C”, said jaws also hav-
ing contactine angular portionq upon their
adja(‘ent facea a spring - actuated rod dis-
posed axially i the upper end of the body,
and a cross-tail carried at the lower end of
sald rod adapted to engage the upper ends of
the jaws, fsubstantlallv as described.

9. In an underreamer, a body provided
with a socket, a pair of Jjaws slidably mount-
ed 1n the socket in pivotal contact with each
other, said Jaws being provided on their
outer faces with a pair of spaced perforations,

and detachable contact-preces adapted to be

interposed between the face of the jaws and
the well-casing, said contact- plecm consist-
ing of metal bars having angular bent ends
&dapted for insertion into said spaced perfo-
rations, substantially as described.

In testunony whereof I, the said ALExXAN-
DER CCUMMINGS, have hereunto set my hand

and seal, at T.os Angeles aforesaid, in the
presence of two subsc ribing w it nesses. |
ALEXANDER CUMMINGS.  [n.s]

Witnesses:
St. $onnN Dav,
Hapassan Day.
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