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This invention relates to a key seat wiper.

The invention embodies certain improve-
ments over that- type of tool described in ap-
plicant’s copending application filed March 26,
1946, under Serial No. 657,267, now Patent No.
2,501,025, issued March 21, 1950.

An object of the present invention is to in-
corporate into the tool reaming blades whereby
the hole may be reamed and the tool, when it
becomes stuck, can be subjected to jarring action
to release it for withdrawal.

In drilling wells, particularly deep wells, by
the rotary drilling process wherein the drill is
driven by a drill stem extending to the ground
surface the drill stem, particularly in bores that
are not straight, often wears a groove in the
side wall of the bore of less diameter than the
diameter of the drill collar and when it is at-
tempted to pull the drill stem and drill from the
bore, as must often be done, the driil stem will
follow said key seat, or wall groove, and the drill
collar will become stuck therein, so that it is very
difficult, and sometimes impossible, to withdraw
the drill from the bore.

It is another object of the present invention
to provide means for enlarging, or “wiping” said
groove, or key seat, so that the drill collar and
drill will readily pass upwardly therethrough
when it is attempted to withdraw the drill.

It is a further object of the present invention
to provide a device of the character described in-
cluding the combination with the drill stem of
an impact member which is slidably mounted
thereon and which is rotatable therewith with
reaming blades thereon, together with impact
faces spaced apart on opposite sides of said im-
pact member provided for the purpose of jarring
the impact member loose, by the reciprocation
of the stem, should it become stuck in the groove,
or key seat.

The impact member may be mounted at any
selected location on the drill stem and when lo-
cated between the drill and the drill collar, that
is immediately above the drill, it acts as a stabi-
lizer and also makes it possible to ream upwardly
to free the drill in case it should become stuck.

It is a still further object of the present in-
vention to provide a tool of the character de-
scribed wherein the drill stem is provided with a
break out joint located within the impact mem-
ber so that the drill stem may be separated and
withdrawn and thereafter a fishing tool lowered
and engaged with the impact member to with-
draw said impact member which is too large to
be washed over and thereafter a washing string
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of pipe may be lowered over the remaining equip-
ment in the usual way to wash the same loose
and thereupon the washing string may be re-
moved and a fishing tool lowered on a string and
engaged with the upper end of said remaining
equipment to remove it from the bore.

Other objects and advantages will be apparent
from the following specification which is illus-
trated by the accompanying drawings, wherein:

Figure 1 is an elevational view of the tool shown
partly in section and connected into the drill
stem above the drill collar.

Figure 2 is an enlarged, fragmentary, vertical
sectional view.

Figure 3 is a cross-sectional view taken on the
line 3—3 of Figure 2, and

Figure 4 is a horizontal, sectional view illus-
trating an enlarged cross-sectional view of the
bore hole formed with a key seat and showing
the tool located therein.

Referring now more particularly to the draw-
ings wherein like numerals of reference desig-
nate the same parts in each of the figures, the
numeral { designates a conventional drill stem
having a reduced tubular section 2 which is con-
nected with the stem above the tubular section 3.
The upper end of the section 38 if formed with an
enlarged coupling member 4 for connection with
the drill stem above and whose lower end is
formed with an enlarged coupling member 5 for
connection to the upper end of the tubular sec-
tion 2 shown in Figure 1.

The lower end of the section 2 is outwardly
enlarged forming an upwardly facing, annular,
impact face T and said enlarged lower end is
also formed with a tapering, externally threaded
pin 8 adapted to be secured into the upper end
of a section of the drill stem beneath or to the
drill collar 8 to the lower end of which the drill
10 is connected.

Mounted on the tubular section 2 there is a
tubular, relatively heavy, impact member {1
whose lower end is provided with internal longi-
tudinal keyways 12 and the lower end of the
tubular section 2 adjacent and above the impact
face 71 is provided with longitudinal keys, or
splines 13 which work in said keyways. These
keys and keyways are of such length that they
will remain in mesh with the impact member {1
in its upper position that is when its upper end
is in contact with the lower end face 1e¢ of the
coupling member 5§ so that the impact member is
at all times rotatable with the drill stem.

Incorporated into the tubular section 2 of the
drill stem there is what is commonly known as
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a safety joint which comprises a tubular female
member {4 and above it a tubular male member
{5. These members may be connected together
by coarse intermeshing threads [86.

In the illustration shown the upper end of
the male member {5 is enlarged forming an ex-
ternal annular downwardly facing shoulder (1
and between this shoulder and the opposing end
of the female member i4 there may be inserted
an annular washer |8 whose upper end under
surfaces {9 may be serrated or roughened so that
the male member cannot be screwed too tightly
into the female member. This connection is lo-
cated within the impact member #1.

If for any reason it should be desired to re-
move the drill stem it may be turned to the left
end and this safety joint is formed as above de-
seribed so that it will break easier than any of
the other joints of the drill stem to the end that
said drill stem may be detached and removed as
will become necessary under certain conditions.

The impact member (| may also be formed with
external, radially, extended longitudinal reaming
blades, as i8a, three of these blades being shown
in Figures 3 and 4.

In drilling the well should the bore become
crooked, or curved, the drill stem will -bear
against the inside of the curve and form a groove
29 in the sidewall of the bore, commonly known
as g key seat and this key seat may be formed in
the wall of the bore some distance above the drill
collar or the impact member I1.

In the form shown in Figure 4 the drilled hole
is shown as having become enlarged to a large
transverse diameter as sometimes happens de-
pending on the formation of the stratum being
drilled.

In lowering the drill stem in the well bore or in
elevating the same the key seat may be enlarged
by the reamer blades upon rotation of the drill
stem thus providing for the free passage of the
drill collar when it is desired to withdraw the
drill stem from the bore.

Should the impact member {1 become stuck
in the key seat the drill stem may be reciprocated
to allow movement of the impact faces 1, Ta into
contact with the opposing ends of the impact
member |1 to jar the same loose and this op-
eration may be repeated until the key seat or
groove 20 is worn away or enlarged until the driil
collar and drill may be readily removed there~
through. If however this cannot be done the
drill stem may be then turned to the left and the
safety joint hereinabove described broken-out and
the drill stem removed.

The impact member is of a size such that it
cannot be washed over, practically, so a selected
fishing tool may be lowered and the impact mem-
ber thereby independently removed and there-
after a washing string of pipe may be lowered and
a washing fluid may be forced down through said
pipe around the remaining equipment in the
usual way to wash the same loose and said wash~
ing string may then be removed and a fishing tool
lowered on a string into the well bore and en~
gaged into the upper end of the female member
14 and the remaining equipment below then
withdrawn from the well bore.

If it be desired to do so the key set wiper may
be incorporated into the drill stem between the
drill 10 and the drill collar 8 above and the drill-
ing equipment operated in the manner herein-
above explained. In such event, however, should
the drill become stuck in the well bore so that it
cannot be pulled out the drill stem may be broken
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4
at the safety joint as before and the drill stem
and drill collar withdrawn leaving the drill and
impact member at the bottom of the bore to be
fished out.

The drawings and description are merely illus-
trative and it is not intended to limit the inven-
tion to the precise form shown and described
while the broad principle of the invention will he
defined by the appended claims.

What I claim is:

1. Well drilling equipment comprising, g drill
stem, upper and lower impact faces on the drill
stem, an elongated impact member mounted to
move longitudinally on the drill stem between
said faces, said drill stem having a safety joint
within the impact member whereby the stem may
be separated.

2. Well drilling equipment comprising, a drill
stem, upper and lower impact faces on the drill
stem, an impact member mounted on the stem
between said faces and movable independently of
the stem, into contact with either of said faces
and a safety joint incorporated into the stem he-
tween said impact faces and the impact member
whereby the stem may be separated, interengag-
ing means on said stem and impact member hold-
ing the stem and impact member against rela-
tive rotation in all positions of the impact mem-
ber on the stem, said means being disengageable
upon separation of said safety joint and removal
of the stem above said joint to permit upward re-
moval of said impact member from said stem be-
low said joint.

3. Well drilling equipment comprising, a drill
stem, upper and lower impact faces on the drill
stem, an elongated impact member mounted on
the stem between said faces and movable inde-
pendently of the stem, into contact with either of
said faces, a safety joint incorporated into the
stem and confined within the impact member
whereby the stem may be separated and reamers
on the impact member.

4. Well drilling equipment comprising, a drill
stem which is formed of sections fixed against
longitudinal movement relative to each other,
upper and lower impact faces on the drill stem,
a sleeve-like impact member mounted on the stem
between said faces and movable independently of
the stem into contact with either of said faces, a
safety joint incorporated into the stem and con-
necting said sections and located within the im-
pact member whereby said stem may be sepa-
rated.

5. Well drilling equipment comprising, a drill
stem which is formed of sections fixed against
longitudinal movement relative to each other,
upper and lower impact faces on the drill stem,
a sleeve-like impact member mounted on the stem
between said faces and movable independently of
the stem into contact with either of said faces,
a safety joint incorporated into the stem and con-
necting said sections and located within the im-
pact member whereby said stem may be separat-
ed and reamers on the impact member.

6. Well drilling equipment comprising, a drill
stem, upper and lower impact faces on the stem,
an impact member mounted to work longitudi-
nally on the drill stem between said faces, said
drill stem having a safety joint within the im-
pact member whereby the stem may be separated
between said impact faces and the upper section
of the stem and the upper impact face removed to
allow the independent removal of the impact
member.

7. Well drilling equipment comprising, a drill
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stem, upper and lower impact faces on the drill
stem, an impact member mounted to move longi-
tudinally on the drill stem between said faces, a
safety joint in said drill stem between said faces
and within the impact member, longitudinal
grooves on the interior of the lower portion of
the impact member, projections on the drill stem
below the safety joint extending into said
grooves to hold said impact member and stem
against relative rotation, the upper edges of the
projections engaging the upper ends of the
grooves to limit downward movement of the im-
pact member on the stem, but permitting disen-
gagement of the impact member from the stem
on upward movement thereof.
JOSEPH J. BURRIS.
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