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Th1s 1nvent10n rélates to a dev1ce for Jar
but or reammg out tight Dlacés or “Key seats
ina well bore.

Prequcntlj while dnlhnrr oil or gas wells the
drill hole deviates from the true vertlcal either
1ntent10nally or accldentaIIJ In these 1nchned
holes the drill string Whlle rotating imbeds 1tself
in the wall of the prevmusly drllled hole and
results in What is eommonly referred to in the
art as a key seat This key seat is smaller than
the drlll collar or collars to which the bit is se—
cured and on withdrawing the drill string, in
many 1nstances the drill collars, Wlll, b é
lodged in the key séat and thereby efFectlv

prevent the removal of the drill strmg from the :

bore’ holé.

Another common oceyrrence, Is the accumula;
tion of a mud ring or filter cake 'on $he wall £
the bore hole whlch also results in a restr‘ d

portlon and in many instandes eﬁectlvely pre-

verits the removal of the dr111 strmg from the
hole.

Accordmvly, it is among the general obgects
of the present 1nvent10n o provwde a dev1ce for

readlly jarring out or’ reammg out these re-

strlcted portlons or key seats in the Well bore in
order to freely withdraw the drill pipe and bif
therefrom

collars and b1t and which will not 1nterfere Wlth
normal drllhng operatlons but which will read-
ily jar out or ream out any restricted portlon or
key seat in the well bore

A main object of the present 1nvent1on is to
provide such a device which will remove the
réstricted portion or key seat in a Well bore by
either a jarring action or a reammg or scrap-

1nrr action or & combination of jarring and ream- °

ing.

A partlcular obJect and feature of the present
1nvent1on is the prov151on Of such a device in
which the drill strmg is rotated to actuate the
dev1ce and thereby provide the Jarrmg and ream-
ing action.

A feature of the nresent invention 1s the pro-
v1s1on of such a device in whlch the jarring or
reammg is prowded by merely slackemng or
plckm‘T up the drill string whilé rotating in the
same d1rect10n

The drrll pibe, collars or bit may Vbecome stuck

is due to 4 key séit of somie other conditiony id

(CL 255-=27) -
. 2
the well bore in order t0 tak Mapnroprlate steps
to free and remove the drill stem therefrom .In

key séat ‘or other ¢ tions in the well bore in-
itich a$ the conventiohal key seat Wipers are
splined or keyej_, to the. stem and it is not pos-
sible to Totate thu_”drlll string through the key
seat wiper to_det ne whether the drill string,
collars and b1t are free to. Totate and thereby in-
‘dlcate K key seat in the well ore ;

Tt s, accordmgly, .an i ortant obJect and
feature of the present invention to_provide .a
. combmatmn ar key seat reamer throueh
15 which the dri g may be _rotated in order
to ascertam wh * or not a key seat or some
other condmo

oV

10

- It is yet a further object of the present in-
vent1on to prov1de a comb1nat10n Jar and key
‘seat reamer through Whlch the dr111 strmg may

re

Bn example he.

'dlselosure t n in connectlon w1th the accom-
gpanymg drawmg, where like character refer-
ences_designate hke Jparts throughout the sev-
eral views and in Whlch

_Fig. 1is a side elevatlon of a combination jar
and key seat reamer constructed in accordance
with the mve on mterposed in a drlll string
‘and shown 1n Jarrmg position in 2 key seat
formed in a well bore, .

Flgs ) and 3 are cross-sectmnal v1ews taken
alon<r the lines 2 and 3, respectively, of Fig. 1,
and N
. Fig. 4 1s a agmentary s1de elevatlon 1llus-
trating the lower clutch assembly in engaged
pos1t10n Whereby the sleeve member is rotated
to_perform thé reaming function.

Referrmg to the drawmg and part1cularly to
¥ig. 1, the combmatlon Jarrmg and reammg or
cutting tool ‘lu 1s threadedly mterposed in the
drill_string_and, as illustrated, is threaded by
meéans of 1n member {2 to the upper end
of thé drilt collar !4 the lower portion of the
drill collars bemg threaded to the hit 186, and is
thtedded By mieans of the box membeér 20 to the
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drill string 18 extending to the surface (not
shown).

An elongate stem or axial support 22 is se~
cured to the upper and lower couplings 20 and
12, respectively, and may be threaded to these
couplings in order that the tool may be easily
and quickly broken down into its respective ele-
ments and unserviceable parts quickly repaired
or replaced. In many instances, however, it will
be preferable to weld the stem 22 to the cou-
plings 20 and 12 to provide a rugged and durable
tool in use. .

Slideably and rotaiably secured-azbout the stem
or axial support 22 is a sleeve member 24 which
is of less length than the extent of the stem or
mandrel 22. Thus the sleeve 24 is freely ro-
tatable about the stem or mandrel 22 and is free
to move along the longitudinal axis thereof.
Conversely, in the event the sleeve is stuck or
lodged in the well bore the drill string and stem
may be rotated relative to the sleeve as will be
apparent later herein. .

In order to actuate the sleeve member 24
cluteh and rotary jar elements are provided on
each end of the sleeve and the inwardly facing
shoulder portions of the couplings 12 and 20, re-
spectively. As illustrated, rotary jar elements
26 are positioned on the top annular surface of
the sleeve 24 and are adapted to coact with the
rotary jar elements 28 positioned on the down-
wardly facing shoulder of the upper coupling 20.
The rotary jar elements 26 and 28 comprise pro-
jeeting cam surfaces having the inclined or
sloping back faces 36 and the substantially per-
pendicular front faces 38, the sloping back faces
riding or rateheting over one another when en-
gaged and while the sleeve member 28 is stuck
to provide a percussive jarring action to the
sleeve member 24, as will be apparent later.
Similarly, clutch elements 30 are secured o the
lower annular face of the sleeve 24 and coact
with the clutch elements 32 disposed on thé up-
wardly facing annular shoulder; of the lower
coupling 12. As illustrated in Fig. 4, the cluich
elements may have inclined or sloping back faces
36’ and substantially perpendicular front faces
or stop members 38’. Thus, it will be apparent
that rotation in one direction upon engagement
of the inclined surfaces 36 or 36’, assuming the
sleeve 24 is stuck and will not rotate, causes the
cam surfaces to ride or ratchet over each other
thereby providing a percussive jarring action or
an up and down motion to the sleeve; whereas,
rotation in the other direction upon engagement
of the perpendicular front faces 38 or 38’ will
impart rotation from the drill string 18 to the
sleeve 24. Preferably the clutch and rotary jar
elements will he positioned in opposite directions
at each end of the sleeve member 24, although
any type clutch may be used at one end of the
tool in combination with rotary jar elements at
the other end of the tool. Thus, in the event
the sleeve 24 is lodged in a key seat, rotation of
the drill string 18 in one direction and thus ro-
tation of the elongate stem 22 and couplings 12
and 20 in one direction will impart rotation or
bercussive reciprocation to the sleeve member
or permit free rotation of the drill string rela-
tive to the sleeve member 24 depending upon
the relative position of the sleeve member and
the upper and lower couplings. While only two
coacting clutch and rotary jar elements are
shown at each end of the sleeve, respectively,
any number may be utilized in practice.

A plurality of reaming or scraping elements

10

20

25

30

35

40

45

50

55

60

65

70

75

4 1

40 are disposed about the outer periphery of the
sleeve 24. The reamers 40 are illustrated with
a substantially flat outer surface 42 and upward-
ly and inwardly tapered surfaces 44 at their up-
per ends. It will be understood, however, that
any preferred type of reamer or scraper blades
may be utilized and these blades are preferably
case hardened. :

In operation the device is preferably threaded-
ly interposed in the drill string immediately
above the drill collars. During normal drilling
operations the sleeve 24 will ordinarily fall or
be in a lowered position and will not interfere
with normal drilling operations. As illustrated,
communicating axial bores extéend throughout
the drill pipe, the combination jarring and ream-
ing tool and the drill collars and establish com-
munication with the drill bit in order that drill-
ing mud or fluid may be circulated through the
drill pipe and out the bit in the usual manner.
In the event the bore hole 50 deviates from the
vertical, either intentionally, for example, in di-
rectional drilling, or accidentally, a restricted
portion or key seat §2, see Fig. 3, may be hored
in the side of the well bore 50. Thus, upon at-
temptled withdrawal of the drill string from the
well bore, the drill collars being larger in radial
extent than the drill pipe may become lodged
or stuck in the key seat and thereby effectively
prevent the removal of the drill string, drill
collars and bit from the well bore. In such an
event the sleeve 24 will become stuck in the key
seat and thus will be held against rotation. The
drill stem may be rotated in conventional man-
ner and tension in the string or drill pipe slack-
ened or the string lowered. In the event the
drill string will rotate freely the presence of a
key seat in the well bore is indicated as only the
sleeve member 24 will be stuck or fixed against
rotation. . Continued slackening of the tension
in the drill string or lowering thereof, and, in
the embodiment illustrated, rotation to the right
will cause an engagement of the inclined faces
36 of the cam surfaces of the rotary jar elements
26 and 28 will cause them to ride or ratchet over
each other to provide a percussive jarring action
or reciprocating motion to the sleeve 24. By in-
creasing tension in the drill string 18 or elevating
the drill string, the front faces 88’ of the clutch
elements 30 and 32 will engage thereby causing
rotation of the sleeve 24 and thereby providing
a reaming or scrapping action to enlarge or ream
out the key seat 52. Thus, while rotating the
drill string in the single direction an indication
of a key seat and a percussive jarring action or
a reaming action or a combination of these ac-
tions is obtained by increasing or relaxing ten-
sion in the drill string to provide the desired
function of the device.

Obviously, many changes in the present in-
vention may be made within the scope thereof.
For example, the upper coupling 20 may be con-
siderably smaller in external diameter than the
sleeve 24; however, it is preferable to have the
sleeve 24 af least as large in external diameter
as either of the couplings 20 or {2 in order that
the sleeve will become stuck in the key seat and
enlarge the key seat sufficiently for passage of
the drill collars and bit. In addition, any type
of reaming teeth or scraper blades may be uti-
lized which would tend to give a cutting or
scraping action upon jarring or rotation of the
sleeve member 24.

If desired, the stem or axial support may he
threaded directly in a string of pipe without
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the upper and lower couplings, cooperating
clutch and rotary jar elements being secured
directly to the connecting members; however,
it is manifest that the use of the couplings is
preferred. While the present invention may be
used in all drilling operations, it is particularly
useful in directional drilling operations.

Broadly the present invention comprises 2
scraper or cutter assembly in which restricted
portions of well bores, such as key seats, are
readily determined and enlarged and in which a
sleeve or reamer member is freely rotatable about
2 stem, the sleeve or reamer being operable to
permit rotation of the drill string therethrough
and to jar or ream by rotating the string of
pipe to which it is connected and by merely de-
creasing or increasing the tension in the drill-
ing string.

Thus, the prevent invention is not limited to
the precise details of the example given for the
purpose of disclosure, but is limited only by the
spirit of the invention and the scope of the
following claims.

What is claimed is:

1. A combination jar and key seat reamer for
engaging and enlarging key seats formed in well
bores by a string of pipe comprising, an elongate
support, a sleeve member having reaming cut-
ters on its outer surface, said sleeve member being
rotatably and slidably mounted on said support,
said sleeve member being of less length than
that of said support, enlarged portions at each
end of the support limiting upward and down-
ward movement of said sleeve member, engage-
able clutch elements at one end of the sleeve and
the enlarged portion adjacent thereto for trans-
mitting rotation from said support to said sleeve
upon engagement of such clutch elements, and
cooperating rotary jar elements at the other
end of said sleeve and the other of said en-
larged portions, said rotary jar elements com-
priging engageable cam surfaces proiecting from
said other end of the sleeve and said other of
said enlarged portions, respectively, so that whiie
the sleeve member is lodged in the key seat rela-
tive longitudinal movement of the support and
sleeve will engage said cam surfaces and rela-
tive rotation of the support and the sleeve mem-
ber will cause the cam surfaces to ride over each
other thereby percussively jarring said sleeve
member.

2. A combination jar and key seat reamer for
engaging and enlarging key seats formed in well
bores by a string of pipe comprising, an elongate
tubular support, a tubular sleeve member adapt-
ed to engage and enlarge said key seats, said
sleeve member having scrapers on its outer sur-
face and being rotatably and slidably mounted
on said support, said sleeve member being of
less length than that of said support, enlarged
portions at each end of said support limiting up-
ward and downward movement of said sleeve
member, and coacting clutch elements on one
end of said sleeve member and the enlarged por-
tion adjacent thereto and coacting rotary jar
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elements on the other end of said sleeve and
the other of said enlarged portions, said rotary
jar elements comprising engageable cam surfaces
projecting from said other end of the sleeve and
said other of said enlarged portions, respectively,
said cam surfaces and clutch elements having
sloping back faces and substantially perpendic-
ular front faces so that while the sleeve mem-
ber is lodged in the key seat relative longitudinal
movement of the support and sleeve in a first
direction will engage said cam surfaces and ro-
tation of the support in one direction relative
to the sleeve member will cause the cam surfaces
to ratchet over each other thereby percussively
jarring said sleeve member, and relative longi-
tudinal movement of the support and sleeve in
a direction opposite to that of said first direction
will engage the clutch elements and rotation of
the support in said one direction while the clutch
elements are engaged will cause the front faces of
the cluteh elements to engage thereby imparting
rotation from said support to said sleeve mem-
ber.

3. A combination jar and key seat reamer for
engaging and enlarging key seats formed in well
bores by a string of pipe comprising, an elongate
tubular support, a coupling member on each end
of the support for connection in said string of
pipe, said coupling members having upwardly
and downwardly facing annular stop shoulders,
respectively, a tubular sleeve adapted to engage
and enlarge said key seats, said sleeve having
scrapers on its outer surface and being slidably
and rotatably mounted on said support, said
sleeve being of less length than that of said sup-
port, a set of coacting clutch elements on the
upwardly facing annular shoulder and the lower
end of the sleeve for imparting rotation of said
support to said sleeve upon engagement of said
clutch elements, and a set of coacting rotary jar
elements on the downwardly facing shoulder and
the upper end of the sleeve, said rotary jar ele-
ments comprising engageable cam surfaces pro-
jecting upwardly from the upper end of the sleeve
and projecting downwardly from the downwardly
facing shoulder so that while the sleeve is lodged
in the key seat downward movement of the sup-
port relative to the sleeve will engage said cam
surfaces and relative rotation of the support and
the sleeve will cause the cam surfaces to ride
over each other thereby vercussively jarring said
sleeve.

LEONARD I. SHELTON.
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