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Ben]amm P. Nutier and Hugh E. Metcalf Houston, Tex,,
assignors to Johnston Testers, Inc s Sugar Land, Tex.,
a corporation of Texas

Filed Sept. 27, 1956, Ser. No. 612,489
7 Claims, (Cl. 175—297)

This invention relates to well jars and, more specifical-
ly, to well jars of the hydraulic type for use with 011 well
testing eqmpment

In carrying on oil well testing procedures, various
testing tools and one or more packers are connected to a
pipe string and lowered into a well bore. The packers
are set to seal off the well bore and standard testing pro-
cedures are followed, using the testing tools. At the
end of the test, the packers are released and the pipe string
is removed from the well. - Sometimes, however, the
packer or tools below it may become stuck in the well.
To ‘overcome this problem, a jar is often connected in
the pipe string above the upper packer where it may be
operated to-free the stuck object so that the pipe string
may be removed. If a jar is not placed in the pipe string,
there is the danger that the pipe string may be broken
in attempting to remove it by a manipulation of the
pipe string alone. Thus, a pipe string may often be
freed by repeated impacts of a jar, although stuck too
tight to be freed by straight tensioning.

From the foregoing, it would appear that it would
always be advisable to insert a jar in the pipe string in
the eventuality that testing equipment becomes stuck in
the well bore, but in practical usage this is not always
done.  The jar is but one of many tools to be connected
at the-end of the pipe string, and the total length of the
tools is an important practical consideration to be weighed
in determining what elements are to be used. Hence, the
utilization of many existing jars is restricted because of
their overall length.

Therefore, it is an object of this invention to provide
a new and improved jar having & minimam overall length
and, hence, a greater utility in well testing operations.

It is a further object of this invention to provide a new
and improved hydraulic jar utilizing fixed packing re-
tainers for the hydraulic fluid chambers and having rota-
tion prevention splines arranged to require no extension
of the overall length.

It is a further object of this invention to provids a new
and improved hydraulic jar of economical and rugged
construction adapted to be readily maintained.

In accordance with the present invention, a well jar
is ‘provided which includes a mandrel and an annular
housing together defining a fluid chamber through which
the mandre! extends. ‘The housing has a grooved and
an ungrooved bore portion of like diameter defining the
outer wall of the chamber. A valve member carried by
the mandrel moves from within thé ungrooved position
to within the  grooved portion providing first for a re-
stricted flow of fluid, then for a rapid flow as the jar is
extended. An anvil is also carried by the mandrel and
has longitudinally extending splines thereabout which
are retained in the grooved portion to lock said mandrel
and housing against relative rotation. An impact face on
the mandrel strikes an impact face on the housing to ter-
minate extension of the jar and to impart a jarring blow
to an object connected by the jar to the lower end of a
drill string: :

Other objects ‘and advantages will become apparent in
the following detailed description. .

In the accompanying drawings, forming a part of this
application, and in which like numerals are used to desig-
nate like parts throughout the same,
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FIG 1 is a sectional elevational view of a jar embody-
ing the invention;

FIGS. 2 and 3 are sectional elevat10nal views of the
upper and lower parts, respectively, of the jar of FIG. 1
on an enlarged scale, showing the jar in collapsed position;

FIG. 4 is a partial sectional elevational view similar
to FIGS. 2 and 3, showing the jar in extended position;

FIG. 5 is a cross-sectional view of the jar taken on Ime
5—35 of FIG. 2; and

FIG. 6 is a cross sectional view of the jar taken on line
6—6 of FIG. 4. v

In the drawings, there is shown for the purpose of illus-
trating a preferred embodiment of the invention, a jar
which comprises ‘an- annular housing member 11 havmg
an ‘upper section 12, a middle section 13, and a hammer
sub 14, each being threadedly connected to the adjacent
section.  The upper housing section 12 is provided with
internal threads 16 adapted to receive the lower end of a
pipe string 17.

A mandrel 18, having an upper wash mandrel sec-
tion 19, an intermediate section 21, and a lower section
22, is internally and concentrically received within the
housing member 11 for limited longitudinal movement as
a unit with respect to the housing member. The bottom
end of the mandrel 18 is provided with external threads
23 adapted to be connected to conventional testing equip-
ment 24. A central bore 25 provides a fluid passage
lengthwise through mandrel 18.

The housing section 13 has upper and lower portions
26 and 27 of unequal length but with equal internal di-
ameters, these portions forming, with the mandrel 18, a
hydraulic fluid chamber 28. The chamber 28 is sealed
at the top by a packing member 29 fixed by means of
an annular external flange 31 to the housing member 11

by the screw connection of housing sections 12 and 13.

An O-ring 32 seals against fluid flow from the chamber
28 past the outer surface of packing member 29, and O-
rings 33 and 34 prevent fluid flow between the mandrel
18 and the packing member 29. The lower end of cham-
ber 28 is sealed by means of O-rings 36, 37 and 38 which
prevent fluid flow between the hammer sub. 14 of housing
member 11 and mandrel 18. The mandrel 18 has the
same external diameter at the upper sealing member 29
and at lower sealing rings 36, 37 and 38, and thus the
chamber volume is maintained .constant regardless of the
relative longitudinal positions of the mandrel and the
housing member. A plug 39 allows the chamber 28 to be
filled with a suitable hydraulic fluid.

Surrounding the intermediate mandrel section 21 is an
annular valve member 41 having an external diameter
slightly less than the internal diameter of the relatively
short upper portion 26 of the middle housing section 13
to allow ‘a restricted flow of fluid between the valve
member 41 and the portion 26. The valve member 41,
as seen in FIGS. 2 and 6, has an internal diameter sub-
stantially greater than the outer ‘diameter of the corre-
sponding portion of mandrel section 21 and is centered
for sliding movement along the mandrel section by cir-
cumferentially spaced longitudinal splines 42 formed on
said mandrel section, such splines having cylindrical outer
surfaces' slidably fitted within valve member 41. An
outwardly extending annular valve seat 43 is formed on
the mandrel section 21 to limit the upward movement of
valve. member 41 and to shut off fluid flow through
grooves 45 formed in circumferentially spaced relation
between the splines 42 when the valve member 41 is
forced against the valve seat 43. "An annular valve
stop 44 surrounds the mandrel ‘section 21 below the
valve member 41 and limits downward movement of the
valve member to a travel sufficient to open the valve, The
internal diameter of the valve stop member 44 corre-
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sponds to the internal diameter of the valve member 41,
and lateral bores 46 formed through the valve stop
member allow fluid communication from the chamber

28 to the grooves 45 between the valve member 41 and .

mandrel section 21 when the valve member rests against
the valve stop member 44.

The mandrel section 22 is radially enlarged at its up-
per-end fo form an anvil 464 having an annular down-
wardly facing impact face 47. = Longitudinal splines 48
are formed on the external surface of anvil 464, extend-
ing short of the impact face 47, and mating with grooves
49 formed longitudinally of the inner surface of the rela-
tively long lower portion 27 of the section 13.  These
splines and grooves prevent relative rotation between the
mandrel 18 and housing member 11, while permitting lim-
ited relative long1tudmal movement therebetween. As
will be seen in FIG. 5, the housing portion 27 has a
greater number of grooves 49 than the anvil 464 has
splines and thus there is relatively free fluid communica-
tion from one side of anvil 464 to the other in chamber
28 through the unoccupied grooves 49.

The hammer sub 14 of housing member 11 has an up-
wardly directed impact face 52 adapted to contact the an-
vil impact face 47 when the jar 10 is pulled mto its. ex-
tended posmon

The jar is assembled as in FIG. 1 with the chamber
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allow for the length of the fluid chamber 28 and the
extendible length of the mandrel 18 with respect to the
housing member 11. . .

The provision that the mandrel splines 48 terminate
short of the anvil impact face 47 insures that no impact
will be delivered to the splines 48 upon the sudden ex-
tension of the jar, and thus eliminates the possibility thqt
the relatively thin splines will be sheared from the anvil
upon impact. . .

It is to be understood that the form of the invention,
herewith shown and described, is to be taken as a pre-
ferred embodiment of-the same, and that various changes

* in the shape, size and arrangement of parts may be re-
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28 being filled with hydraulic fluid, and is connected to

the lower end of a pipe string 17 and to the upper end
of a packer element 24 of a conventional tester. If at
the end of a test the packer, or any of the other testing
elements, is stuck in the well bore, the stuck object may
be ]arred loose in the following manner.. A steady stress
is applied to the upper end of the well string, thus urging
the housing member 11 upwardly while the mandrel 18,
being connected to the stuck object, remains stationary.
As the housing portion. 26 moves upwardly with respect
to valve member 41, the valve member is urged against

the valve seat 43 and the fluid in the lower portion of.

chamber 28 is subjected to pressure.- Since the fluid is
essentially non-compressible, no relative movement. re-
sults’ between the . housing member 11 and mandrel 18
except that provided by the transfer of fluid from the low-
er to the upper side of the valve member through the re-
stricted passage between the valve member and housing
portion 26. A certain length of time is required for the
valve member 41 to move out of the housing portmn 26,
and during this time.the upwa.rd pull on the pipe string
imparts a stretch to the pipe string. At the instant the
valve member 41 clears the housing portion 26, a rela-
tively free passage is provided for the compressed fluid in
the lower section of chamber 28 around the valve mem-
ber 41 and the streiched pipe contracts upwardly, caus-~
ing the housing member 11 to suddenly rise with respect
to the mandrel to the. extended position shown in FIG.
4. The hammer sub impact face 52 strikes the anvil im-
pact face 47, thus imparting a violent blow to the man-
drel 18 and the stuck-object to which it is .connected.

_If this one blow .is insufficient to dlslodge the stuck
object, the housing member, 11 is again lowered.  The
valve member 41 moves downwardly against the valve
stop member, thus prov1dmg a relatively unobstructed
flow path to the fluid in the upper end of chamber 28 to
the lower end of that chamber. With the jar 10 agam
in'a collapsed position, another upward blow may be im-
parted to the stuck object as discussed previously. Suc-

cessive blows may be generated until the stuck object be-
comes dislodged.
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It will be noted that the ‘overall length of the ]ar 10 e

is kept to a minimum by using a fixed packing member
29 instead of a floating packing retamer, the latter re-
quiring an additional length of housing in which to float,
and by the dlsposmon of.'the mandrel splines 48 and
housing member grooves 49 completely within the lower
portion of the fluid chamber 28. By this arrangement,
the overall length of the jar 10 need be only enough to
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sorted to, without departing from the spirit .of the inven-
tion, or the scope of the attached claims.

We claim: - :

1. A well jar comprising an annular housmg member
and a cylindrical mandrel concentrically carried therein,
said housing member and said mandrel being interfitted
for limited longitudinal movement relative to each olher
between a contracted position and an extended position,
said housing member and said mandrel provxdum oppo-
site ends for said jar adapted for connection in-a plpe
string above an object which may become stuck in a
well bore, annular seal means of like diameter spaced
longitudinally apart for effectmg a sliding seal between
said housing member and mandrel to define an annular
closed fluid-filled chamber therebetween with said man-
drel extending completely through said closed chamber,
said housing member having grooved and ungrooved por-
tions of equal internal diameter forming the outer wall
of said chamber, an enlarged portion of said mandrel
intermediate the ends of said chamber having a valve seat
thereon, a valve member carried by said mandrel and
movable between a closed and an open position with re-
spect to said seat by fluid pressure as said mandrel is ex-
tended and contracted, respectively, said valve member
cooperating with the ungrooved portion of said outer
chamber wall to restrict fluid flow past said enlarged por-
tion in its closed position and to enhance fluid flow there-
past in its open position, and an annular anvil carried by
said mandrel- slidably within said grooved portion of
said outer chamber wall and closed to fluid flow there-
through, said grooved portion of said outer chamber wall
providing unrestricted fluid flow around said anvil and
around said enlarged portion when said jar is proximate
to its extended position, said ‘anvil and said housing mem-
ber having confronting impact faces adapted to contact
when said mandrel and housing member move to said ex-
tended. position, said anvil having at least one spline en-
gaged in said grooved portion of said outer chamber wall
to prevent rotation between said mandre] and said hous-
ing member.

2. A well jar comprising an annular housing member
and a mandrel concentrically carried therein, said hous-
ing member and said mandrel being interfitted for lim-
ited longitudinal movement relative to each other between
a contracted position .and an . extended- position, said
housing member and: said: mandrel, providing opposite
ends for said jar adapted for connection in a: pipe string
above an object which may become stuck in a well bore,
seal ‘means of like diameter spaced longitudinally apart
for effecting a sliding seal between said housing member
and mandrel to define an annular closed fluid chamber
therebetween with said mandrel- extending completely
through said closed chamber, said housing member hav-
ing grooved and ungrooved portions of equal internal
diameter forming the outer wall -of the chamber, an en-
larged portion of said mandre] intermediate the ends of
said chamber providing a valve seat, a valve member
movable between a closed -and- an open position  with
respect to said seat by fluid pressure as said mandrel is

" extended and contracted, said valve member cooperating
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with the ungrooved portlon -of said outer fluid chamber
wall to restrict fluid flow past said enlarged portion in
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its closed position and to enhance fluid flow therepast in
its open position, said groove portion of said outer cham-
ber wall providing unrestricted fluid flow around said
enlarged portion and valve member when said jar is proxi-
mate to its extended position, and an anvil carried by
said mandrel. and disposed within said grooved portion,
said anvil and said housing member having confronting
impact faces adapted to contact when said mandrel and
housing member move to said extended. position, said
anvil having at least one spline for engaging said grooved
portion to prevent rotation between said mandrel and
said housing member, each such anvil spline terminating
short of said anvil impact. face and being retained in said
grooved portion. :

3. A well jar comprising an annular housing member
and a sectional tubular mandrel concentrically carried
therein, said housing member and said mandrel being
interfitted for limited longitudinal movement relative to
each other between a contracted position and an extended
position, said housing member and said mandre] provid-
ing opposite- ends for said jar adapted for connection in
a pipe string above an object which may become stuck
in a well bore, seal means of like diameter spaced longi-
tudinally apart for effecting a sliding seal between said
housing member and mandrel to define an annular closed
fluid-filled chamber therebetween with said mandrel ex-
tending completely through said closed chamber, said
housing member having grooved and ungrooved portions
of equal internal diameter forming the outer wall of said
chamber, an enlarged portion of one section of said man-
drel intermediate the ends of said chamber having a valve
seat thereon, a valve member carried by said mandrel
and movable between a closed and an open position with
respect to said seat by fluid pressure as said mandrel is
extended and contracted, respectively, said valve member
cooperating with the ungrooved portion of said outer
chamber wall to restrict fluid flow past said enlarged por-
tion in its closed position and to enhance fluid flow there-

past in its open position, and an annular anvil integrally

carried by a second section of said mandrel slidably with-
in said grooved portion of said outer chamber wall and
closed to-fluid flow therethrough, said grooved portion
of said outer chamber-wall providing unrestricted fluid
flow around said anvil and around said enlarged portion
when said jar is proximate to its extended position, said
anvil and said housing member having confronting im-
pact faces adapted to contact when said mandrel and
housing member move to said extended position, said
anvil having at least one spline engaged in said grooved
portion of said outer chamber wall to prevent rotation
between said mandrel and said housing member, said un-
grooved portion of said housing member being substan-
tially shorter than said grooved portion, said anvil thread-
edly receiving an end of said one mandrel section to con-
nect said second section therewith, and said enlarged por-
tion and said valve member being completely received
within said ungrooved portion when said jar is fully con-
tracted.

4. A well jar comprising an annular housing member
and a mandrel concentrically carried therein, said hous-
ing member and said mandrel being interfitted for lim-
ited longitudinal movement relative to each other be-
tween a contracted position and an extended position,
said housing member and said mandrel providing oppo-
site ends for said jar adapted for connection in a pipe
string above an object which may become stuck in a
well bore, seal means spaced longitudinally apart for ef-
fecting a sliding seal between said housing member and
mandrel to define an annular closed fluid chamber there-
between with said mandrel extending completely through
said closed chamber, said seal means having a fixed lon-
gitudinal spacing and the same effective diameter, said
housing member having grooved and ungrooved portions
of equal internal diameter forming the outer wall of the
chamber, an enlarged portion of said mandrel interme-
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diate the ends of said chamber providing a valve ssat of
annular configuration carried by said mandre], a valve
member of annular configuration slidable-a limited longi-
tudinal distance along said mandrel between a closed and
an open position with respect to said seat by fluid pres-
sure as said mandrel is-extended and contracted, said
valve seat sealing with said valve member when said
mandrel and housing member are being extended, said
valve member cooperating with the ungrooved portion of
said outer fluid chamber wall to restrict fluid flow past
said enlarged portion in its closed position and to en-
hance fluid flow therepast in its open position, said
grooved portion of said outer chamber wall providing
unrestricted fluid flow around said enlarged portion and
valve member when said jar is proximate to its extended
position, and an anvil carried by said mandrel and dis-
posed within said grooved portion, said anvil and said
housing member having confronting impact faces adapted
to contact when said mandre] and housing member move
to said extended position, said anvil having at least one
spline for engaging said grooved portion to prevent rota-
tion between said mandrel and said housing member.

5. A well jar comprising an annular housing member
and a mandrel concentrically carried therein, said hous-
ing member and said mandrel being interfitted for lim-
ited - longitudinal movement relative to each other be-
tween a contracted position and an extended position,
said housing member and said mandrel providing op-
posite ends for said jar adapted for connection in a pipe
string above an object which may become stuck in a
well bore, seal means spaced longitudinally apart for
effecting a sliding seal between said housing member
and mandrel to define an annular closed fluid chamber
therebetween with said mandrel extending completely
through said closed chamber, said seal means having
a fixed longitudinal spacing and the same effective di-
ameter, said housing member having grooved and un-
grooved portions of equal internal diameter forming the
outer wall of the chamber, an enlarged portion of said
mandrel intermediate the end of said chamber providing
a valve seat of annular configuration carried by said
mandrel, a valve member of annular configuration slid-
able a limited longitudinal distance along said ‘mandrel
between a closed and an open position with respect to
said seat by fluid pressure as said mandrel is extended
and contracted, said valve seat sealing with said valve
member when said mandrel and housing member are
being extended, said valve member cooperating with the
ungrooved portion of said outer fluid chamber wall to
restrict fluid flow past said enlarged portion in its closed
position and to enhance fluid flow therepast in its open
position, said grooved portion of said outer chamber
wall providing unrestricted fluid flow around said en-
larged portion and said valve member when said jar is
proximate to its extended position, and an anvil carried
by said mandrel and disposed within said grooved por-
tion, said anvil and said housing member having con-
fronting impact faces adapted to contact when said man-
drel and housing member move to said extended posi-
tion, said anvil having at least one spline for engaging
said grooved portion to prevent rotation between said
mandrel and said housing member, an annular apertured
stop member disposed around said mandrel intermediate
said valve member and said anvil, said mandrel being
relieved to provide a passage extending beneath said
valve member and terminating interiorly of said stop
member for the flow of fluid therethrough when said
jar is being contracted.

6. A well jar comprising an annular housing member
and a mandrel concentrically carried therein, said hous-
ing member and said mandrel being interfitted for lim-
ited longitudinal movement relative to each other be-
tween a contracted position and an extended position,
means adapted to connect one end of the housing mem-
ber to a pipe string, means adapted to connect the op-
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posite end of the mandrel to an object which may be-
come. stuck in a well bore, seal. means of like diameter
spaced longitudinally .apart for effecting a sliding seal
between said housing member and mandrel to define
an annular closed fluid chamber therebetween with said
mandrel extending completely through said closed cham-
ber, said housing member having adjacent grooved and
ungrooved portions extending longitudinally of the cham-
ber, an annular valve member surrounding said man-
drel and adapted to be received in the ungrooved por-
tion of said housing member when the well jar is in its
contracted position, the outer diameter of said valve
member being slightly smaller than the diameter of said
ungrooved portion to permit restricted fluid flow be-
tween the valve member and said ungrooved portion,
said valve. member having an inmer bore cooperating
with the underlying portion of said mandrel to define a
passage extending lengthwise beneath said valve mem-
ber, a valve seat of annular configuration on an -en-
larged portion of said mandrel intermediate the ends
of said chamber, said valve member being adapted to
seat ‘on said valve seat, an annular valve stop member
surrounding said mandrel and adapted to allow said
valve to move a limited distance from said valve mem-
ber seat, passage means in said valve stop member al-
lowing fluid communication from the passage provided
between said mandrel and said wvalve member-to the
outer surface of said valve stop member, said valve mem-
ber. being adapted to be completely received in the
grooved portion of said housing member when said jar
is in extended position, an anvil having an impact face
carried. by said mandrel and dlsposed within said grooved
housing portion, said anvil serving to position said valve
stop member with respect to said mandrel, said housing
member having an impact face defining the lower end
of said chamber and adapted to contact the impact face
of said anvil when said mandrel and housing member
move to said extended position, and a plurality of splines
formed longitudinally of said anvil and received in said
grooved housing portion ‘to prevent relative rotation be-
tween said mandrel and said housing member, said
grooved portion affording a longitudinal passage for the
passage of fluid around said anvil and said valve member.

7. A well jar comprising an annular housing member
and a mandrel concentrically carried therein, said hous-
ing member and said mandrel being interfitted for lim-
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jted longitudinal movement relative. to each other be-
tween a contracted position and an extended -position,
said housing meniber and said mandrel prov1dmg op-
posite ends- for said jar adapted for connection in a well
string” above an object which may become stuck in a
well bore, seal means of like diameter spaced longitudi-
nally apart for effecting a sliding seal between said hous-
ing member and mandrel to define an annular closed
fluid-filled chamber therebetween with said mandrel ex-
tending completely through said closed chamber, said
housing member having grooved and ungrooved portions
of equal internal diameter forming the outer wall of
said chamber, an enlarged portion of said mandrel in-
termediate the ends of said chamber haying a valve
seat thereon, -a valve member carried by said mandrel
and movable between a closed and an open position
with respect to said seat by fluid pressure as said mandrel
is extended -and contracted, said valve member cooperat-
ing with the ungrooved portion of said outer chamber
wall to restrict fluid flow past said enlarged portion in
its closed position and to enhance fluid flow therepast
in its open position, and an annular anvil carried by said
mandrel slidably within said grooved portion of said
outer chamber wall, said grooved portion of said outer
chamber wall providing unrestricted fluid flow around
said anvil and around said enlarged portion when said
jar is proximate to its extended position, said anvil and
said housing member having confronting impact faces
adapted to contact when said mandrel and housing mem-
ber move to said extended position, said mandrel carry-
ing at least one spline engaged -in said grooved portion
of said outer chamber wall along a length of said wall
which overlaps substantially with the length thereof
traversed by said enlarged portion in movement of said
mandrel from its contracted to its extended position, there-
by to prevent rotation between said mandrel -and said
housmg member.,

References Cited in the file of this patent

- UNITED STATES PATENTS
Re. 23,354 Storm — Apr. 10, 1951
1,804,700 Maxwell e May 12, 1931
2,180,223 Collett —— o . Nov. 14, 1939
2,265,431 - Kerr . Dec. 9, 1941
2,645,459 Sutliff July 14, 1953
2,818,232 01571111 1 K ‘Dec. 1, 1957

Apiimat T pan




