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UNITED STATES

PatENT OFFICE.

EDWIN A. HARDISON, OF SANTA PAULA, CALIFORNIA, ASSIGNOR OF ONE-
HALF TO WALLACE L. HARDISON, OF SAME PLACE.

UNDERREAMER.

SPECIFICATION forming partof Letters Patent No. 650,147, dated May 22, 1900.
Application filed Tuly 8, 1809, Serfal No, 723 ,232. (No model)

To all whom it may concern:

Beit known that I, EDwWIN A. HARDISON, re-
giding at Santa Paula, in the county of Ven-
tura and State of California, have invented
a new and usefnl Undeneamex of which the
following is a specification.

The object of my invention is to provide a
simple and perfectly-operating underreamer
for drilling wells by which the hole can be en-
larged underneath the well-casing, so as to al-
10W the casing to follow the tool. |

It is necessary in an underreamer that the
cutter should be held free from the casing
while the tool is being lowered. By my in-
vention all the requlrements of an under-
reaming-tool are provided for by simple and
efficient means.

The accompanying drawings 1llust1 ate my
invention.

Figure 1 is a perspective view of the under-
reamer in position with the underreaming-
slip just passed below the casing, the humped
spring being in contact with the casing to
hold the tono'ue of the slip in envadement
with the eatch A further down ward move-
ment of the reamer will release the humped
spring and allow the slip to be drawn up
against the shoulder, w. which forms a stop for
the slip. Fig. 2 is a fragmental view show-
ing the underreamel below the casing ready
for work. Fig. 3 is a fragmental sectional
detail with the slip held down by the bar
caught by the catch. Dotted lines show the
posmon of the parts when the slip is ready
for cutting. Fig. 4isa 10n01tudmal section
of the tool with atmchments in place to fit
the tool for underreaming under a larger size
casing. Inthis view the shp is shown thlekel
than in Fig. 1 and a stick is shown to tempo-
rarily hold the slipdown while beinglet down.
A humped spring of a size to correspond to
the thick underreaming-slip is shown ready
for usein place of the stick. Fig. 5is a cross-

section on line 5 5, Fig. 4. I‘lg 6 is a’'cross-

section on line 6 6 FIO‘ 2. Fig. 71is a frag-
mental sectional detall showmo" the upper end
of thebar which holds the sllp in engagement
with the catch on the stop thelefm a frag-
ment of the humped spring being also shown

A indicates the stock, recessed at a on one

side and provided at the upper end of the re-
cess with an oblique face o’ and a recessed
shotulder d".
- B indicates an underreaming-slip mounted
to slide on the oblique face and tostop against
the shoulder ' and provided at the 1owe1 eud
with a cutting edge b.

b isa tonvue which is T-shaped and fits in
g T eta,mmv-w ay a*in the stock below the shoul-

era”

a? 1nd1cates a downward extension of the

way, the overhanging ledges 1 1’ of said way
being omitted ab the extenswn

C mdleates aslip-stop fastened in the down-
ward extension to stop the tongue to prevent
the tongue from being withdrawn from. the
retamlnmwav

D mdl ates adetachable spring tonormally.

hold the slip against the shoulder. This
spring is preferably a spiral spring and is
mounted in a spring-chamber 4, provided in
the stock therefor, and thespringis provided
at its ends with means for attaching to the
slip and to the stock, respectively. d indi-
cates an eye at the upper end of the spring

to catch overthe hook 5, fastened to the stock

for this purpose, and d' indicates a hook at
the lower end of the spring to hook into the
link 6, fastened to the slip. The spring D
normally holds the slip against the shoulder
o, and the cutting edge of the underream-
ing-slip is dressed to a proper radius to cut the
gizé hole required when the slip is thus held
in position against the shoulder. The shoul-
der forms a perfect stop to hold the slip so
as. to produce the cut.

To let the tool down through the casing, it
is necessary that-the slip should be held in
its position at the lower end of the oblique
face, and means are therefore provided for

temporarily holding the slip in'such position.
This means may cons1st of a stick E, as in-
dicated in Fig. 4, or may consist of any other
suitable dev1ce In Figs. 1,2, 8,4, and 7
such means are further 111ust1 ated, and Ishall
now describe the same.

I indicates a spring fastened to the stock
above the shoulder
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7 indicates a stop at the top of the recess

- 650,147

In practical operation in order to let the tool

—of-the-shoulder; just-above the main face of
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the stop-shoulder a".’ v
S indicates a loop at the inner side of the
lower end of the spring T to play below the
stop 7. : T
G indicates a bar hinged ‘to.the slip and’
extending upward through the'loop fto slide ]
beneath the spring I when the spring is in
its released or outer position. The spring F
is provided with a bow f’, which is of such size
that when it is pressed in by the casing while_|
the tool is being let down it will hold theloop._
into line with the stop 7, so that wher the
slip is pulled down against- the pressure-of-
the spring D to the lower part of the oblique-
face a’ the upper end of the bar will be held
to engage the stop 7, thereby preventing the.
spring' D from drawing the slip.up-against.
the shoulder. While the parts are held in
this position by the casing holding the bowed

spring the tool can be lowered through the css- |

ing. As soon as thebowed spring has passed
below the casing it will 1ift the -end of the.
bar away from the stop, and the spring D will
then drawthe underreaming-slip up on the

- oblique face and into position against the
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shoulder, thus throwing the cutting-édge b
out to underream the hole below the casing..
The slip-stop Cmay or may not be provided
with upward extensions ¢ ¢’ to form continu-
ations of the overhanging ledges 1 1’ of the
retaining-way. '
downward extension of the- retaining-way.
‘When it is desired to rémove the underream-

ing-slip; the stop C is removed -from below. |

the way, thus allowing the T-shaped tongue
b’ to be brought into the extension of the way.
and then removed from the stock. R

The spring' D will be_unhooked from_ the

_hook:5 to-release the tension of the spring.
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before the slipisslid down todetachit. Then
the spring will be unhooked from the slip to
allow it to be withdrawn from the way. -

_In Fig. 3 T have shown extension attach- |

ments for enlarging the tool so.that with the
same stock and two- different - sized under-.
reaming-slipstwosizesof holesmay be reamed.
It is to be understood that by providing un-
derreaming-slips of greater or less thickness.
a greater range of work can be provided. for
with-the same stock. In Fig. 4, I indicates
the back-enlargement attachment fastened to
the stock by.bolts 4, and Jindicates the front-.
enlargement attachment provided with a slot

_j'toallowthe humped spring F to play out and

6o

65

in to engage the larger-size casingand operate.
the bar G. - Thehumped spring B’ is provided-
with a larger bow f' thanshown in Figs. 1 and

2. It is to be understood that, if desired, the |

thicker slip may be used without the exten-.
tions, and insuch case where the bowed spring.
is used it is to be understood that the bow of
thespring will be extended to correspond with.

8 indicates a bolt to hold the stop.C in the |

first pull down the underreaming-slip to its

in place by means of a stick, as at E, set be-
tween the slip and the stop-shoulder, or he
‘will press down the humped spring to bring
the end of the bar ‘Gt érgage the catch.

.and in case the stick has been used will be
lowered to the bottom of the well and there
| put into operation, so that the jarring of the
‘tool will throw the stick out and allow the

' the-shoulder-stop. “Then thetool will be oper-
-ated . until it is ready to be withdrawn. In
- case the bowed spring is used the casing will
‘hold such spring in its inpressed position un-

'spring will withdraw the-bar from the_ stop
‘and will allow the slip to be-drawn-up. . . .
i Whenit is desired to withdraw the tool from
‘the well, this will be done in the-ordinary
lmanner, (
routward beyond the shoulder ¢/, as indicated
:at b, and the casing engages this shoulder,
ithus throwing the slip down into its_retract-
ted- position, so that the. slip. can be. drawn
;through the casing. - L
| Now, having deseribed my invention, what
{Lelaim as new, and desire to.secure by Letters.
{Patent, is—" - . . .. Gl e Dl
. 1. Theunderreamer substantially.set forth
icompriging a recessed stoek provided at-the
Ebaek of the recess with an oblique face_ and-
‘also provided with a perforated shoulder at
the upper end of the recess; an underream-.
ing-slip mounted toslide on the oblique face
and. to stop. against the shoulder; a-spring
‘mounted in the stock -above.said shoulder
rand connections- being provided extending
through the perforation.of said shoulder.and.
connected with the slip to hold the slip against.
‘the shoulder; and means for temporarily
‘holding the slip away from the shoulder., .

' .. 2. The combination.of a recessed stockhav-
:ing an oblique face and a shoulder at the up-
per-end of the recess and a spring-chamber
extending upward from the recess; ‘an under-
reaming-slip mounted to slide on the -face:
and to stop against the shoulder; a springin
the chamber attached to.the slip to hold the
:slip_against. the shoulder; a spring fastened
to_the stock and provided  at its lower free
‘end with a loop to play below. the shoulder,
.and, intermediate. its ends, with a casing-en-.
:gaging bow; and a bar hinged -to the slip.and
‘extending into- the loop to rest beneath: the
‘catch when the spring is pressed in by the
‘casing. o T ‘
i .3. An underreamer comprising a recessed
'stock provided with -an: oblique-face and. a.
‘shoulder at the upper end.of the stock and a
iretaining-way along the oblique face provid-
‘ed with overhanging edges, and a stop-receiv-

the increased thickness of the slip.

‘ing extension extending below such way; a

down through the casing the workman will

lowest position and will either catch the same 4o

Then the tool will be inserted into the casing 75

‘spiral spring D to draw the slip up against 8o

|til the spring is below the. casing, when the 83

The upper end of the. slip projects go
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slide with a retaining-tongue to fit in the ] and a detachable front enlargement substan-

way beneath the overhanging edges; and & { tially as set forth.

.:3;3;5 in the extension to hold the tongue in the EDWIN A. HARDISON.
& 4, The combination with the recessed sfock ‘Witnesses!
provided with the spring-carried underream- JamMEs R. TOWNSEND,

ing-slip; of a detachable back enlargement F. M. TOWNSEND.




