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UNDERREAMER BLADE -CHECK.

* Application filed August 14, 1922.. Serial No. 581,649,

To.all whom it may concern: ’

Be it known that I, Roserr A. WiLson, a
citizen of the United States, residing at Dal-
las, in the county of Dallas and State of
Texas, have invented certain new and useful
Improvements in Underreamer Blade
Checks, of which the following is a specifi-
cation. : ‘

This invention has relation to new and
useful improvements in checking devices for
underreamers. S oo

In those types of underreamers where the

blades are expanded by the action of a coiled
spring under cempression .or by other means
considerable unnecessary wedr is occasioned
upon the upward stroke or movement of the
underreamer. This is particularly present
m mud and other formations in which the
blades have a tendency to stick.  Tn such in-
stances the blades will be-heéld by the earth,
while the body of the underreamer sill
move upwardly, thus compressing the spring
until the tension of the said spring -over-
comes the retardation of the blades.” When
this occurs the blades will be suddenly re-
leased and will be drawn into their seats iin-
der the influence .of the spring with consid-
erable force, whereby an unnecessary shock
and wearing: impact results. - Further this
condition causes an Unnecessary wear on-all
of the working parts. '
. The object of the invention is to over-
come. this objection by providing means for
preventing a relatively quick or sudden
movement of the body with relation to the
blades when the underreamer is moved up-
wardly, : )

A further object is to provide means for
permitting a comparatively quick expansion

of the spring and extension of the blades.

when the underreamer is lowered te the
bottom of the well, but offering such resist-
anee as to prevent retardation of the blades
upon :an upward movement of the body of
the underreamer, where Such movement is
during the reaming operation; however: be-
ing arranged to permit a gradual retraction
of the blades under a steady mpward pull,
when it is-.desired to remowe the under-
reamer from the well. - =~ G

A still further object of the invention is
to provide means within the underreamer
for resisting .a quick or sudden moyvement
of the body with relation to the blades and
alse for preventing s’sudden compression of
the spring which holds the blades expanded.

_ Another object is to cushion the expan-
ston action of the blades so that when they
are released the spring will not act with a
shock. - o ' :

' A construction designed to carry out the
invention together with other feafures will
be hereinafter more particularly pointed

- out.

The invention will be more readily under-
stood from a reading of the following speci-

fication and by reference to accompanying

drawings, wherein : .
- Fig. 1 18 an elevation of an underreamer

constructed in accordance with my inven-

tion, -

- Fig. 2 is an enlarged. fragmentary verti--

cal sectional view of the same, and
_Fig. 3 is an enlarged sectional detail of
the check valve. : S
In the drawings the numeral 10 designates
the body of an underreamer which body has
a-central bore 11. Blades 12 are adapted to
seat in the lower end of the body when ex-
panded. A mandrel 14 extending thau the

bore -of the body ‘pivotally supports the

blades at its lower end and has a collar 15

resting upon a spring 16 coiled around said
‘mandrel.

When the mandrel is: moved
downwardly relatively of the body - the

Spring is compressed and the blades are re-

tracted. The construction described is typi-
cal and the invention is not to be limited
thereto. - : : ‘

. At the upper end of the mandrel I pro-

vide a head 18 having a vertical diametrical
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s].ot: 19 nermally having its lower end in -
registration with the upper ends of slotg 20 .

in the body 10. By inserting the wusual
wedge (not shown) in the slots and engag-
ing the same with the bottom of the slot 19
the head and mandrel may be depressed to
set the blades. - - L

A tubular section 21 having a central bere
or chamber 22 and of substantially the sanie

mean diameter as the body, has its lower end

screwed into.the upper end of the body. A
suitably = constructed stuffing box . 93 is
screwed into the lower -end of the seetion 21
and a. plunger rod 24 passes thru the same
inte the chamber 22. The rod is integral
with the upper end of the head and is moved
thereby. : - R

The upper end of the rod serews into a
piston head 25. A piston comprising a pair
of digks 26 betiveen which a pair.of flexible
cups 27 are confined, is mowited .on the rod
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between a collar 28 and the lower end of
the head. A port 29 in the rod below the
piston communicates with an axial pas-
sage 30 extending to the upper end of

the rod and opening into cavity 81 in the
head. The chamber 22 contains a liquid,

such as oil, and this sustains the piston and
resists its downward movement. Radial
ports 82 extend from the cavity and com-
municate with the chamber above the piston.
Thus the downward movement of the piston
is controlled by the passage of the-liquid
thru the ports 32, which being small will
prevent a rapid passage and consequently
check a sudden downward movement of the

piston’ or quick velative upward movement -

of the body. :

In the upper end of the cavity is formed
an inverted valve seat 33 in which a valve 34
is received. - The valve hag a steam 35 pass-

“ing thru the top of the head and is supported

by & tension spring 36 which acts to seat the
Immediately above the valve a re-
cess 37 is provided -and radial ports 38 ex-
tend from the recess thru the head. The
ports 38 have a much larger area than the
ports 32 and when the valve is unseated,
these ports 88 will permit a comparatively
rapid passage of the liquid and thus not
interfere with upward movement of the
piston.

When the mandrel 14 is forced down-
wardly by the wedge the head 18 and rod will
be moved downwardly thus carrying the pis-
ton to the bottom of the chamber.: During this
movement the liquid will pass thru the port
99, passage 30, cavity 31 and the ports 32
into the chamber 22 above the piston. The

_downward movement of the parts will' be

slow on account of the size of the ports 32.
When the underreamer blades veach the
bottom of the casing and pass below the

- same the spring 16 which has been com-
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pressed will be released and the blades 12
expanded.  This will move the piston up-
wardly in the chamber 22. The liquid-in

the chamber above the piston will pass thru -

the ports 38 and recess 37 and wnseat the
valve 84 so that a free passage thru the pas-
sage: 30 and port 29 is had and the piston
permitted to move upwardly with substan-
tially little resistance. However, sufficient
resistance ‘will be offéered to cushion the ex-
panding of the blades and prevent the usual
impact due- to. the sudden release: of the

‘spring. ,

- When the blades are fully expanded-and
seated the piston will be at the upper end of
the chamber as is shown in Fig. 2-and a solid
body of liquid will be below the piston offer-
ing resistance to its downward movement.
‘When the body and section 21 are meved up-
wardly on the upward stroke of the under-

‘reamer the blades cannot stick or be retarded

because the liquid below the piston prevents
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any movement of the body relatively of the
blades and mandrel and-also eliminates com-
pression of the spring.

By this arrangement play of the blades
and mandrel is obviated and the wear inci-
dental to the usual relative movement during
the underreaming operation is removed.
This will not only prolong the life of the
tool, but will increase its efliciency and tend
to elitninate churning in the hole. It is ob-
vious that a steady upward pull on the parts
10 and 21 will cause the liquid to.flow thru
the ports 82, when the blades are engaged
with the bottom edge of the casing, thus the
blades may be collapsed. -

Various changes in the size and shape of
the various parts as well as modifications
and alterations may be made within the
scope.of the appended claims.

What I claim, is: - :

1. In ‘an. underreamer blade  check, the

combination. with a body structure and ‘a -
relatively: moveable mandrel and cutting

blades carried by the mandrel of means for
checking a sudden relative upward move-
ment of the body structure independently
of the blades when the underreamer is
moved thru its upward stroke. :

2. In an underreamer blade check, the
combination with a body structure, a rela-
tively moveable mandrel; a spring sustain-
ing said mandrel and cutting blades carried
by the mandrel, of means for checking a

sudden relative upward movement of :the

body structure independently of the blades
when the underreamer -is. moved thru its
upward stroke. o

3. In an underreamer- blade check, the
combination with a body structure and
spring supported blades moveable relatively
of the body, of means for checking a sudden
compression of the spring. o

‘4. In an underreamer blade check, the

- combination - with a: body: structure ~and

spring supported blades movable relatively
of the body, of means for checking a sudden
compression of the spring and arranged to
permit a quick expansion of the spring.

5. In an underreamer- blade check; the

combination with a body structure and a -

movable . mandrel carrying- expanding
blades, of a check chamber in the body-struc-
ture containing: a. body of liquid, and a

piston mounted in the chamber connected :

with the mandrel and sustained by the liquid

against a sudden relative npward movement.

of the body structure.
6. In -an - underreamer
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blade : check, “the

combination with a body structure.and a .

movable mandrel . carrying - expanding

blades, of a check chamber in the body struc-
ture containing a body of liquid, and a pis--

ton mounted in the chamber connected. with

the mandrel and sustained by the liquid-
against a sudden relative upward movement:
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of the body structure, the piston having pas-
sages for permitting a restricted flow of the
liquid for allowing a gradual upward move-
ment of the body structure relatively of the
mandrel and blades.

7. In an underreamer blade check, the

combination with a body structure and a

movable mandrel carrying expanding
blades, of a check chamber in the body struc-
ture containing a body of liquid, and a pis-
ton mounted in the chamber connected with
the mandrel and sustained by the liquid
against a sudden relative upward movement
of the body structure, the piston having pas-
sages for permitting a restricted flow of the
liquid for allowing a gradual upward move-
ment of the body structure relatively of the

mandrel and blades, the piston also having
means for permitting a quick upward move-
ment relatively of the body structure for
expanding the blades. ,
- 8. In an underreamer blade check, the
combination with a body structure and a
movable mandrel carrying blades, of a liquid
containing chamber carried by the body
structure, a head mounted on the mandrel,
a plunger rod carried by the head and ex-
tending into the chamber, a piston mounted
on the rod and having restricted passages
for the flow of the liquid in one direction,
and a self-closing valve permitting flow of
the liquid in the opposite direction.

In testimony whereof I affix my signature.

ROBERT A. WILSON.
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