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To all whom» it ma J CONCETTL:

Be it known that I, JOEN JAMES BREWSTER,
a British subject, res1d1n0“ at San Francisco,
in the county of San Franmsco and State of

California, have invented a new and useful-

Underreamer for Wells, of which the follow-
ing 18 a spemﬁcatlon
The invention relates to improvements 1n

- underreamers for wells.
10 °

The object of the present invention is to
improve the constructlon of underreamers
for wells and to provide a simple, inexpen-
sive, and efficient tool of this character adapt-
ed to be readily passed through a well-casing
to introduce it into the bottom of a well and

capable of reaming or enlarging the bottom

and of being readlly Wlthdrawn throuof'h the
well-casing after the reaming Operatlon hacs
been completed

A further ob;ect of the mventlon 1s to pro-
vide a tool of this character capable of pass-
ing through a well-casing in a contracted con-

dition and of being readlly expanded and ar-

ranged for operation after passing through
the said casing and of being conveniently re-

‘turned to_its contracted or mopemtlve condi-

tion to enable it to be withdrawn.
Another object of the invention is to pro-
vide a bottom-reamer having a plurality of

movable bits or cutters which will produce a

round hole and which will be so constructed
that pebbles and small stones will not inter-

fere with their operatmn when withdrawing-

the tool. | | a

With these and other obJects in view the
invention consists in the construction and
novel combination and arrangement of parts
hereinafter fully described, 11]ustrated in the
accompanying draW1n0'S, and pointed out in
the claims hereto appended, it being under-
stood that varieus changes in the form Pro-
portion, size, and minor details of construc-
tion within the scope.of the claims may be re-
sorted to mthout departing from the spirit
or sacrificing anyof the adva,ntao'es of thein-
vention. . |

In the dr awmo's, qure 1is an elevation of
an underreamer constructed in accordance
with this mventlon ‘and shown arranged for

i triangular, as shown.

Fw‘ 2 1s a loncrltudlnal sectlon&l i Flcr 8 of the drawmo*s

| view of the same, _ the bits or cutters being

extended longitudinally for contracting the
diameter of the tool. Fig. 3 1s-a lonmtudl-
nal sectional view of a portion of the tool the
parts being arranged as shown in Fig. 1. Ihg.

4 1s a transverse sectlonal view on the line 4 4 |

of Fig. 2. Fig. 5 is asmnlm view on the line
55 of FIO‘ 2. Fig. 6 is a longitudinal Sec-
tional view taken at right ano‘les to Fig. 2

and illustrating the arr a,nwement of the upper
and lower blocl{s and the rods for retaining

the same in the ways of the body. Fig. 71s
‘a detail view illustrating the construction ot

the ways of the body. Flﬂ“ 8 1s a detail per-
spective view of one of the bits or cutters.
Like numerals of reference designate cor-

‘responding parts in all the ﬁgure% of the dra,w-

II'IC"S

“ 1 designates the body of the tool, whlch 18,
clrcular in cross-section and which is provided

atitsupperend withareduced portion orshank

2, adapted to be secur ed to the shatt or other

operating mechanism, and any means may be
employed for effecting such connection. The
body of the tool 1s prowded with a plurality
of longitudinal ways 3, consisting of grooves

or channels and receiving bits or cutters 4,
having inwardly - tapered lower portions 5,

presenting angularly-disposed inclined faces 6
and forming wedges adapted, as hereinafter

fexplamed to force the cutting portions of the
bits or cutters outward, Whereb the bits or
cuttersare expanded to the position illustrated

in Figs. 1 and 3 of the drawings. The up-
Wardl -tapered lower portion 5 is also pro-

vided w1th inclined side faces, as clearly illus-
trated in Figs. 1 and 8 of the drawings, and
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the lower end 7 of the bit or cutter is oppo-
sitely beveled to provide a transverse cutting

edO*e which inclines upwardly and mW&rdly,
the lower end faces of the bits or cutters be-

ing beveled or cut away, as shown in Fig. 3,

to produce outer cutting-points.  “The cutting
portwns, which taper to a point at the outer
faces of the bits or cutters, are approximately

The tapered lower por- -
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tion of the bit or cutter is also recessed or cut
away at the back at opposite sides of the in-
ner inclined faces 6, as clearly shown at 8 1in
- The lower end of the
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body of the bit is provided with a flat face,
and the cutting portions of the bits or cutters
extend downward slightly beyond the plane
ot the lower face of the body, as shown in Fig.

3, and the reamer is adapted to produce a
round hole, and there is no liability of small
stones,” pebbles, or other accumulation inter-

fering with the operation of the bits or cut-
ters when withdrawingthe tool. as hereinafter
explained. The particular construction of the
lower ends of the bits or cutters providess paces
or passages for permitting water to flow freely
around the tool. The lower portions 9 of the
ways or channels 3 of the body are tapered to
receive the tapered lower portions of the bits
or cutters, as clearly shown in Fig. 1 of the
drawings. .. o
The bits or cutters 4 are provided with in-
tegral shanks or bars rectangular in cross-

section, as clearly shown in Fig. 8 of the

drawings, and provided with opposite later-
ally-extending flanges 10, which slide in lon-
gitudinal grooves 11, formed in the opposite
walls of the ways or channels and permitting
the bits or cutters to move longitudinally a
limited distance to enable the said cutters to

- assume either the position illustrated in Fig.
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1 or that shown in Fig. 2. The upper por-
tlons of.the longitudinal grooves 11 are formed
by grooving the walls of the channels or ways,
and the lower portions of the grooves are
formed by upper and lower blocks 12 and
13, arranged in pairs and set in recesses, the
inner faces of the blocks being flush with the
outer walls of the upper portions of the

- grooves., The lower blocks, which are of a
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length slightly in excess of the length of the
flanges 10, when removed provide entrances
to the longitudinal grooves 11 and enable the
bits or cutters to be readily introduced into
the channels or ways and removed therefrom.
When it is desired to remove a bit or cutter,

the lower blocks are detached, as hereinafter

explained, and the bit or cutterisdrawn down-
ward until the flanges are brought opposite
the entrances formed by removing the lower

blocks. Thebit or cutter may then be readily |

removed from the body of the tool. The up-
per blocks are interlocked with the walls of
the channels or ways by means of longitudinal
tongues 14, formed integral with the blocks
12 and fitting in corresponding grooves of the
walls of therecesses15. The upper and lower

blocks are provided with registering longitu-

dinal bores 16 and 17 for the reception of lon-
gitudinal rods 18, which are arranged in bores

~ 19and 20, located above and below the blocks,

6o

as clearly shown in Fig. 6 of the drawings.
The body of the tool is provided above the
upper portions 19 of the bores with grooves

or channels 21 for the reception of the attach- |-

‘ment-rods, which have heads 22 at their up-

65'

per ends. The heads 22 are engaged by an
internally-threaded collar 23, arranged on a
threaded portion 24 of theshank 2 of the tool.

782,320

Any.sui__t_a.b'le means may be provided for re-
moving the threaded collar, and when the
same isdetached the rods may be readily with-

drawn sufficiently to permit the removal of

the lower rods. |

The bits or cutters are provided at their
inner faces with intermediate rounded por-
tlons or enlargements 25, fitting against the
inner or rear walls of the ways or channels
when the parts are arranged as shown in
Higs. 1 and 8 of the drawings and fulcrum-
Ing the bits or cutters for enabling the lugs
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26 to be readily disengaged from upper -

shoulders 27 when it is desired to arrange the’

bits or cutters for removing the tool. When
the bits or cuttersare arranged for operation,
there is a space between the lower ends of the

cutters and the inner walls of the channels or .

ways 3, as shown at 28 in Fig. 3 of the draw-
Ings, whereby the lower arm or portion lying
below the enlargement 25 is adapted to be
swung inward to disengage the said lug 26
from the shoulder 27. This disengagement
1s effected by drawing the tool upward until
the lower end of the casing strikes the outer
faces of the lower portions of the bits or cut-
ters, which will be swung inward by such
contact. "The lug 26, which extends inward
from the upper end of the bit or cutter, as
clearly shown in Figs. 1, 8, and 8, forms a
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hook-shaped portion and is slightly inclined

when the tool is in condition for operation.
The inner or rear walls of the channels or
ways are recessed at the upper portions to
provide a shoulder 27 and a shoulder 29,
which is arranged slightly below the shoulder
27 and which receives the lug 26 when the
bits or cutters are extended longitudinally to
contract the tool circumferentially. The
shoulder 29 receives the lug 26 when the bits
or cutters are extended longitudinally and
supports the tool, as clearly shown in Fig. 2.
When the bit or cutter is supported by the
shoulder 29, the laterally-extending flanges
do not extend to the lower ends of the lower
blocks. The body of the tool is provided at
1ts lower portion with curved recesses 30,
formed in the inner or rear walls of the longitu-
dinal ways or channels to receive the rounded
enlargements 25 when the tool is contracted.
The inner or rear walls of the ways or chan-
nels 3 and the upper portions of the opposite

‘grooves 11 are inclined and enlarged to per-

mit the necessary movement of the - flanges
10 when the bits or cutters are moved up-

ward in the ways or channels .for engaging
the lug 26 with the shoulder 27 and also
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when the upper portions of the bits or cutters |

are moved outward to disengage the lugs 26
from the shoulders 27. :

The tool is introduced into a well-casing
with the bits orcutters arranged as shown in

Kig. 2, and when the said bits or cutters con-

tact with the bottom of the well the weight

~of the tool will cause the body portion to con-
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tinue its downward movement until the upper
ends of the bits or .cutters engage the upper
end walls of the waysorchannels. This move-
ment of the body relative to the bits or cut-
ters will cause the lower cutting portions of
the latter to move outwardly by reason of the
inclined inner faces 6 engaging the lower end
of the body. When the body has reached the
limit of its downward movement, a slight lift-

ing of the cable, to which the tool is attached,

will cause the lugs to drop inwardly on the
seats formed by the shoulders 26. The shoul-

ders 26 incline downwardly and inwardly, and

the upper end walls of the ways or channels
are also similarly inclined. The downward
pressure on the tool will hold the bits or cut-
ters firmly in position for boring, and as soon
as the bits or cutters are relieved of such

pressure they will be in condition for opera-

tion by the well-casing. -

Having thus fully described my invention,
what I claim as new, and desire to secure by
Letters Patent, 1s— -

1. A tool of the class described, comprising

a body, and a bit or cutter movably mounted
on the body in a longitudinal direction and
arranged to extend beyond the lower end of
the body, whereby the weight of the latter
will move the same upward on it when the
tool comes in contact with the bottom of a

well, said bit or cutter having an oppositely-

beveled lower end and tapered upwardly above
the same at both the sides and back to pre-
sent inclined inner and side faces |

9. A tool of theclass described, comprising

a body, a bit or cutter movably mounted on

 the body in a longitudinal direction and ar-
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ranged to extend beyond the lower end of the.
body, whereby the weight of the latter will

move the same inward on it when the tool
comes in contact with the. bottom of a well,
means for automatically moving the bit or
cutter outward simultaneously with the 1n-

ward movement of the sameon the body, and
a fulerum located between the ends of the bit
or cutter, the said bit orcutter having its por-

tion below the fulerum spaced from the body
and adapted to move inwardly.

3. A tool of the class described, comprising
a body having a way or channel and provided
at the upper portion thereof with a seat, and
a longitudinally-movable bit or cutter pro-
vided at its upper portion with a lug for en-
oaoing the seat and having a lower tapered
portion, said bit or cutter being provided with
an intermediate fulerum. - S

4. A tool of the class described, comprising
a body having a way or channel and provided

l
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at the upper portion thereof with a seat and

having a recess at an intermediate point, and

a longitudinally-movable bit or cutter pro-
vided at its upper portion with a lug for en-

oaging the seat and having a lower tapered
portion, said bit or cutter being provided with

an intermediate fulerum, said intermediate

fulerum being adapted to fit in the recess of

the body when the tool i1s contracted.

5. A tool of the class deseribed, comprising
a body having a way and provided with re-
cesses, a bit or cutter slidable in the way and
provided with laterally - extending flanges,
blocks mounted on the body in the recesses

thereof and forming entrances to the said way

when removed, and means for detachably se-
curing the blocks in position. |
8. A tool of the class described, comprising

a body having a way and provided with re-

cesses, a bit or cutter slidable in the way and
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provided with projecting flanges, upper and '

lower blocks arranged in the recesses, the up-
per blocks being interlocked with the body,
and the lower blocks being removable to pro-
vide entrances to the way, and rods passing
through the blocks and engaging the body
above and below the same. -

7. A tool of the class described, comprising

30

a body having a way and provided with re-

cesses, a bit or cutter slidable in the way and
provided with projecting flanges, upper and
lower blocks arranged in the recesses, the up-
per blocks being interlocked with the body,
and the lower blocks being removable to pro-

9°

vide entrances to tiie way,rods passing through
the blocks and engaging the body above and

below the same, and a removable collar mount-
“ed on the body and engaging the rods. -

8. A tool of the class described, comprising

a body having a longitudinal way and pro-
‘vided at opposite sides thereoi with grooves

and having recesses, a slidable bit or cutter
having flanges -arranged 1in theé grooves, re-
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movable blocks mounted on the body inthe

recesses thereof, rods engaging the bores of

the body and the blocks at opposite ends of

the latter, said body being also grooved be-

yond the bores to receive the rods, and the

latter being provided with heads, and means

for engaging the heads of the rods for retain-
ing the latter in position. | :

In testimony that I claim the foregoing as
my own I have hereto afli '

JOHN JAMES BREWSTER.
Witnesses:
A. K. DaceETT,

- W. E. voN JOBANNSEN, .
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ixed my signature in’
‘the presence of two witnesses.- o
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