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This invention relates to hydraulic well jars and has
as one of its objects the provision of a hydraulic jar which
is basically simple in design, relatively. inexpensive to
build, and yet is very rugged in construction, subject to
few disorders, and therefore low in maintenance costs.

The common practice in employing a jar in a drill string
just above a grapple to assist in loosening a lost tool
(termed a “fish”) for withdrawing this from the well, is

to depend primarily on a series of upward jarring blows -

to loosen the fish. Each of these blows is effected by a
device in the jar which automatically temporarily restrains
upward movement of the lower end of the drill string
while the latter is stretched from its upper end, and then
suddenly relaxes said restraint to permit the tremendous
energy thus elastically stored in the drill string to lift a
hammer shoulder in the jar with a snap action over a short
distance into impact with an anvil shoulder therein.

Drillers have found it useful in jarring operations to
occasionally alternate successive upward jarring blows
with a downward blow against the fish., While jars have
been provided to permit the driller the option of effecting
a snap action blow either upwardly or downwardly, the
drill string tends to buckle in the well when it is lowered
to support a substantial part of its weight on the jar in
order to perform a downward “snap action” blow through
said jar. For delivering a downward blow in a fishing
operation, the drillers have therefore developed what is
termed “spudding” the jar. The type of jar generally
used in this is one provided with means to utilize a ten-
sioned drill string for striking a snap action upward blow
and which is then adapted to be telescopically collapsed
relatively quickly to starting position, To facilitate the
spudding operation, a bumper sub with a vertical lost
motion of about 16 inches is assembled between the drill
string and the jar. There are two styles of spudding op-
erations, the more radical of which produces much the
hardest downward blow but is likely to seriously damage
the jar. This radical spudding operation immediately
follows the npward stretching of the drill stem to strike
an upward snap action blow through the mechanism of
the jar. As soon as this action is concluded the driller
suddenly drops the upper end of the drill string about
two-thirds of the total upward stretch required for the
upward jar blow, and then resumes support of the drill
stem. This snaps the lower end of the drill string down-
wardly with a rapid and powerful blow which is trans-
mitted through the collapsed bumper sub to the upwardly
extended jar. This telescopically collapses the latter in a
small fraction of a second whereas it is designed for this
collapsing movement to last several seconds at least.
While a terrific blow is thus transmitted through the jar
to the fish, hydraulic jars subjected to this kind of spud-
ding action were damaged. In some instancés the outer
mandrel burst from the excessive internal oil pressure de-
veloped by the rapid telescoping of the jar. In others the
-outer mandrel merely took an expansive set.

This damage to the jars caused drillers to refrain from
employing. this radical type of spudding action excepting
when the damage suffered in it appeared justified in order
to consummate a fishing operation without delay. In
ordinary practice, drillers have therefore substituted for
the more radical spudding operation above-described one
which is relatively cautious, and results in much less
damage to the jars.
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In preparing for this somewhat milder mode of spud-
ding, the driller first lowers the drill string slowly so as
to fully collapse both the jar and the bumper sub. -He
then lifts the drill string so as to extend the bumper sub
to its full length while trying to leave the jar in its fully
collapsed condition. He now relaxes hold of the drill
string where it is held at its upper end and resumes the
support of it when it has fallen just less than the vertical
distance of the free play in the bumper sub.

The kinetic enmergy thus set up in the drill string
stretches this and forces the bumper sub downwardly
rapidly a substantial distance after the sub has been com-
pletely collapsed. If the jar is collapsed when this spud-
ding action starts the downward blow thus delivered to the
jar is transmitted thereby to the fish without any damage
to the jar. It is not always possible however to accu-
rately determine the condition of the jar when this spud-
ding action is started and sometimes the jar is at least
partially extended when the blow is delivered to the jar
and thus suffers damage by the building up of excessive
internal oil pressure incidental to the telescoping of the
jar by this blow, :

The drillers of course are primarily concerned with
successfully terminating the fishing operation and are
vexed by the necessity to exercise such extreme caution
to prevent damaging the jar, especially when it limits the
intensity of the spudding blow which the equipment could
otherwise deliver downwardly on the fish.

It is therefore another important object of the present
invention to provide a hydraulic oil well jar having means
for utilizing a tensioned drill string for striking a snap
action upward jarring blow and which is adapted to sus-
tain a radical spudding action at the time the jar is fully

extended without suffering any damage therefrom.

In hydraulic jars generally of the prior art, the tele-
scopic collapsing of the jar each time this is reset to start
a snap action jarring operation, requires a pumping of a
certain volume of operating liquid through a relatively
restricted passage and it is this feature which causes the jar
to be damaged when it is spudded while the jar is in fully
extended condition.

Still another object of the invention: is the provision of
a hydraulic oil well jar which adjusts itself hydraulically
to the telescopic collapsing of the jar in resetting the latter
for starting a new jarring operation by the development of
a vacuum in the high pressure chamber of the jar, thereby
rendering the jar immune to damage by spudding opera-
tions even when the jar is in fully extended condition when
the spudding blow is delivered thereto,

Another object of the present invention is the provision
of a hydraulic oil well jar which includes means for break-
ing the aforesaid vacuum just prior to the completion of
the telescopic movement for collapsing the jar thereby re-
storing internal operating liquid pressures in said jar to
normal.

Heretofore, hydraulic jars controllable by the relative
movement between the inner and outer tubular elements
being retarded by a restricted reverse flow of liquid past
the piston as it travels through the cylinder, have made
use of a loose fit between the piston and the cylinder to
provide the escape passage. This has proven unsatisfac-
tory because of the large change in rate of escape pro-
duced by a very small change in the difference between
the diameters of the piston and the cylinder.

The alternative of a small-diameter hole passing axially
through the piston has been tried. Such a hole, how-
ever, because of its small diameter and substantial length
is not only difficult to drill but tends to clog up and
thus impair the continued operation of the jar. :

Yet another object of the invention is to provide a
novel means for allowing a retarded escape of liquid
past the piston in such a hydraulic jar at a precisely pre-
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determined rate which will be free of all of the foregoing
objections and will be relatively easy and inexpensive
to produce.

The manner of -accomplishing the foregoing objects as

well as further objects and advantages will be made
manifest in the following description taken in connec-
tion with the accompanying drawings in which

FIG. 1 is a vertical sectional view of a hydraulic jar

- comprising a preferred embodiment of the present in-
vention and illustrates the parts thereof disposed at a
point during a resetting relative movement between the
outer and inner tubular elements of the jar when the
piston is disposed directly within the restricting cylinder
of the jar, and shows a partial vacuum which has been

_ drawn on the lower end portion of the liquid chamber
of the jar.

FIG. 2 is an elevational view of the jar shown in
FIG. 1 with the parts thereof disposed as at the comple-
tion of the resetting relative movement between the tubu-
lar elements of the jar and with the jar in readiness to
commence a jarring operation, a portion of this view
being broken away to show the relative positions of the
piston, the cylinder and the floating seal at this time.

- FIG. 3 is an enlarged fragmentary sectional view taken
on the line 3—3 of FIG. 1 and illustrates a liquid escape
check valve of the invention which is provided in the
annular floating seal thereof.

FIG. 4 is an enlarged cross-sectional view, taken on
the line 4—4 of FIG. 1, and illustrating the manner in
which a passage is formed in the jar of the present in-
vention to permit a controlled by-passing of liquid past
the piston thereof while said piston is moving through
said cylinder.

FIG. 5 is an enlarged cross-sectional view taken on
the line 5—5 of FIG. 1 and illustrates the manner in
which the outer and inner tubular elements of the jar
of the invention are associated in splined relation where-
by rotary motion may be transmitted through said jar
from the drill string on the lower end of which said jar
is suspended to a sub at the lower end of the jar which
may be connected to the grapple or any other piece of
oil well equipment with which the jar may be associated.

Referring specifically to the drawings the invention is
shown therein as embodied in a hydraulic oil well jar 10
which includes an outer tubular element 11 and an inner

- tubular element 12 which are telescopically related to each
other for relative axial movement in the operation of
the jar. As shown in FIG. 1, the tubular element 11
forms a sleeve which is internally threaded at its upper
end so as to screw on an upper jar sub 13 which in turn
is adapted to screw onto the lower pin 14 of a tubular
drill string 15 on which the jar 10 is suspended. The
sub 13 has a substantial cylindrical bore 16 the function
of which will be made clear hereinafter.

The inner tubular element 12 is externally threaded at
its lower end and screws into a lower jar sub 29 which
has means for threadedly connecting it to the upper end
of a grapple 21 designed for engaging an object stuck in
a well.

The tubular element 11 has a bore 22 at the lower end
of which a counter bore 23 is provided, the lower end
of said counter bore being threaded to receive a plug
24 for trapping a junk ring 25 and a mass of packing 26
between said plug and said ring for forming a fixed seal
means 27 between the sleeve 11 and the inner tubular
element 12 of the jar. The bore 22 is also provided
with spline grooves 28. The sleeve 11 likewise has
counter bores 29, 30 and 31, the counter bore 30 being
somewhat larger in diameter than the bore 22 and the
counter bores 29 and 31 having diameters greater than
the counter bore 30 so that the latter counter bore forms
an annular radially inwardly projecting cylinder 32 sep-
arating the counter bores 29 and 31. For purposes of
distinguishing between counter bores 29 and 31, these may
be referred to respectively as primary and secondary
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counter. bores. An annular radial impact face 35 is pro-
vided on the sleeve 11 at the juncture of the bore 22
and the counter bore 29.

The sleeve 11 is provided with a filler hole 36 and a
filler plug 37 for closing the same at a level just above
the junk ring 25. This slecve is also provided with an
air vent hole 38 and a plug 39 for closing the same at a
level just above the counter bore 30.

The internal tubular element 12 comprises a tubular
mandrel of uniform internal and external diameter
throughout the length thereof excepting for the external
threads at the lower end; for the provision of splines 45
formed thereon for interengagement with the spline
grooves 28 of the sleeve 11, and excepting for the pro-
vision on said mandrel of an annular external shoulder
46 having a radial downward impact face 47, and ex-
cepting for threads 48 provided on said mandrel just
above the shoulder 46 onto which an internally threaded
annulus 49 is adapted to be screwed so that this forms
a piston on said mandrel which is adapted to move
axially through the cylinder 32 with a close sliding fit,
as shown in FIG. 1.

As is clearly shown in FIG. 1, the tubular elements 11
and 12 of the jar 10 cooperate to provide, in the annular
space between these elements, an operating liquid cham-
ber 50, one end of which is closed by the fixed annular
seal 27 provided by the junk ring 25, packing 26 and plug
24. The other end of operating liquid chamber 50 is
closed by a floating seal 52 which comprises a metal ring
53 having annular grooves formed internally and ex-
ternally therein to accommodate O-rings 54 which form
a sliding liquid-tight sealing engagement between the ring
53 and the inner element 12 and O-rings 55 which form
a liquid-tight sliding sealing engagement between the
metal ring 53 and bore 31 of sleeve 11. The O-rings 54
and 55 thus operate to form a liquid tight seal between

elements 11 and 12 within the bore 31 thereby forming
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an effective liquid-tight closure separating the liquid cham-
ber 50 from the space in the upper end of bore 31 which
communicates through the bore 16 of the sub 13 with a
mud passage 6@ of the drill string 15.

Confined in the chamber 56 of the jar 10 is a body of
operating liquid which is ordinarily a light lubricating
oil. This chamber is normally completely filled with this
oil so that there is no air in chamber 50 whatsoever. In
some cases the ambient fluid surrounding the jar 10 will
be air but in most cases the ambient fluid both internal
and external in which the jar 10 operates is rotary mud
which flows dowawardly through the mud passage 69 of
the drill string, through the jar 16 and grapple 21 and

. outward into the well {not shown) in which the jar 10 is
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operating. Whatever this ambient fluid may be, however,
it comes into contact with the upper face of the floating
seal 52 and also with the lower face of the fixed annular
packing seal 27 and is completely excluded by these two
seals from the liquid chamber 50.

Under abnormal operating conditions one or the other
of these secals may fail or wear so as to permit the admis-
sion of ambient fluid, either liquid or gaseous, into the
liquid chamber 50. The present invention envisages this
possibility and provides a means for ejecting from the
liquid chamber 50 any excess quantity of fluid which
might thus be admitted to this chamber.

This means is comprised in a spring check valve 70
which is provided in the metal ring 53, as illustrated in
FIG. 3. This valve includes a bore 71 which is formed
vertically in the ring 53 and has a deep counter bore 72
the lower end of which is internally threaded to receive
a sleeve 73 having a valve seat 74 formed on its inner
end. Held on this seat by a very stiff coil spring 75 is a
ball 76. The manner in which the valve 70 functions to
relieve the chamber 5¢ of excess fluid will be made clear
in the description of the operation.

The peripheral face 85 of the piston 49 is made to fit
so closely with the counter bore 30 of the cylinder 32
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- when said piston is passing through this cylindef than an
inconsiderable amount of liquid is permitted to by-pass
the piston. There is a definite reason for this close fit
between the piston 49 and cylinder 32. It is to permit a
elose regulation of the exact amount of liquid which is
allowed to by-pass the piston 49 when a given pressure
of liquid is imposed on this piston. An accurate determi-
ftation of the rate of flow of liquid by-passing the piston
49 is provided by forming a groove 86 vertically in the
external surface 85 of the piston 49 so that practically
the sole passage of liquid past the piston 49 is the groove
86. While it is preferable to form the groove 86 in the
peripheral surface 85 of the piston 49 this groove could
of course, alternatively, be formed in the counter bore
30. For convenience however it is preferable to form
groove 86 in the piston 49 as above described.

Operation

The preferred embodiment of the invention is shown
in FIG. 2 with the parts thereof properly related for
starting a jarring operation which culminates in delivering
a sharp upward blow to the grapple 21 and the fish (not
shown) engaged thereby.

Starting with the parts thus related, the jarring opera-
tion is effected by applying an upward force on the jar
16 by lifting on the drill string 15 from the surface of the
well. As the string is lifted, the sleeve 11 which is secured
to the lower end of the drill string, is also lifted bringing
the cylinder 32 into contact with the lower end of the

- piston 49 and thus trapping operating liquid in the lower
end of the chamber 50 between the cylinder 32 and the
lower fixed annular seal 27. Further upward movement

* of the sleeve 11 is retarded by the necessity of the operat-
ing liquid to escape from the lower end of chamber 50
upwardly past the piston 49. As above pointed out, the
only escape provided for this liquid is through the groove
86, and this, of course, is relatively slow thereby permit-
ting a tremendous upward strain or tension to be applied
to element 11 through the drill string 15 while the sleeve
11 is gradually pulled upwardly over the piston 49 as the
operating liquid escapes upwardly through the groove 86.

When the sleeve 11 has thus been lifted to the point
where the cylinder 32 rises above the upper end of the
peripheral surface 85 of piston 49, the liquid in the lower
portion of the chamber 50 is free to flow from said por-
tion of chamber 50 upwardly around the piston 49 and
thus free the drill string from downward restraint allow-
ing the drill string to suddenly contract axially, imparting
to the sleeve 11 a very rapid upward movement bringing
the impact faces 47 and 35 into sudden engagement and
striking a heavy blow upwardly on the annular shoulder

46 of the element 12 of the jar. This blow of course is
transmitted through this element and the sub 20 to the
grapple 21 which is engaged with the fish stuck in the well.

The normal resetting of the jar 10 to bring the paris
thereof into the relative positions in which these are shown
in FIG. 2, is accomplished by lowering the drill string 15
and the sleeve 11 of the jar 1¢ until the plug 24 at the

lower end thereof comes to rest on the sub 26. Assum-
ing that the jarring operation is taking place near the
bottom of a well 7000 feet deep, for instance, the outside
diameter of the jar as shown in the drawings would be
3”’. Thus, since the distance the sleeve 11 travels down-
wardly from jarring relation with inner element 12 to its
reset relation therewith, as shown in FIG. 2 is about 1%
times said outside diameter of the jar, the distance element
11 is thus lowered for resetting the jar is approximately
-4V inches.

During the initial phase of this downward movement of
-sleeve element 11, the portion of oil chamber 50 em-
“braced by counter bore 29 allows the operating oil to
‘flow freely axially past the piston 49, thereby setting up
‘no resistance to such downward travel of element 11.

When the lower end of cylinder 32 reaches the upper
-end of piston 49, however, and starts to slide downwardly
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“ over this at a reasonable rate of down travel of the drill

string 15 in this resetting operation, which, for instance,
might be one inch per second, the close fit between the
piston 49 and cylinder 32 prevents a flow of oil between
the piston and cylinder excepting along groove 86, and,
at this rate of descent of sleeve 11, oil cannot flow down-
ward through this groove fast enough to keep the portion
of chamber 50 embraced by counter bore 28 filled with
oil. ..

A vacuum 90 is thus produced in the portion of cham-
ber 50 just beneath cylinder 32. This vacuum imposes a
resistance to the second half of the downward movement
of the sleeve element 11 in the resetting operation. This
resistance is equal to the ambient fluid pressure multi-
plied by the net area displaced by the piston 49. The
ambient pressure at a depth of 7000 feet being about
3010 p.s.i., and the net piston area about four inches, the
resistance offered by the vacuum 96 to the final 2%4 inches
of the downward travel of sleeve element 11 is about six
tons.

This is approximately the weight of the lowermost 420
feet of the drill string which, in its entirety, is 7000 feet
long and weighs over 100 tons.

It is thus evident that the resistance offered by the
vacuum 90 to the downward movement of sleeve 11 has
no substantial retarding effect on this movement, the lat-
ter continuing at about the same rate it started until it
terminates with the plug 24 coming to rest on sub 20.

The resistance to this down movement is relaxed by the
passage of cylinder 32 downwardly from over the piston
49 just prior to the sleeve 11 coming to rest on sub 20 so
that there is no substantial downward acceleration of
sleeve element 11 during the very brief interval between
the dissipation of vacuum 90 and the end of said down
movement of said sleeve.

The resetting operation is therefore concluded, under
the conditions above assumed, by the settling of the sleeve
11 of the jar 16 and about six tons of drill string at a

. speed of about one inch per second onto the sub 20 of
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said jar.

The resetting operation is thus seen to be accomplished,
in the embodiment of the invention disclosed herein, with-
out delivering a substantial downward blow to the fish
grapple 21.

The weight of the drill string 15 is imposed on the grap-
ple 21 of course, as the resetting movement terminates,
but the entire drill string 15 is travelling at such a low
speed when this weight transfer takes place as to have no
practical consequence as a jarring action on the grapple.

During downward movement of .the sleeve 31 in reset-
ting the jar 10, a substantial amount of the liquid in cham-
ber 50 remains above cylinder 32 trapped between this
cylinder and piston 49, on the one hand, and the floating
seal 52, on the other. " This causes the floating seal 52 to
remain spaced a substantial distance above the piston 49
as the sleeve 11 moves downwardly. This almost brings
the lower end of sub 13, which constitutes a stop for the
upward movement of the floating seal 52, into contact
with this floating seal. Normally such contact does not
take place, as the jar 10 is designed ot provide for free
movement of the floating seal 52 upwardly throughout
the entire operation of resetting the jar 18. In other
words, as the cylinder 32 just starts to move downwardly
entirely away from around the piston 42, in this resetting
operation, the floating seal ring 52 is still shy of engage-
ment with the sub 13. At this precise point in the reset-
ting operation, the upper portion of counter bore 29 oc-
cupied by the vacuum 99 is brought into communication
with that portion of the liquid chamber 56 located above
said cylinder, whereupon operating liquid rushes down-
wardly between the cylinder 32 and piston 49 to fill said
vacuum. This action of the vacuum of course sucks the
floating seal ring 52 downwardly into much closer rela-
tion with the piston 49 as this is shown in FIG. 2.

A complete cycle of the normal operation of hydraulic
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jar 10 has now been described whereby the jar has been
returned to reset condition in readiness for the starting of
another upward jarring operation. It will be appreciated
that if, for any reason, a substantial amount of ambient
fluid secures admission to the liquid chamber 50, this will
cause floating seal 52 to engage the sub 13 during the next
resetting operaticn, before the Jatter is completed, where-
upon the excess amount of fluid in chamber 50 will be
expelled upwardly therefrom through spring check valve
70.

In addition to its normal operation described herein-
above, the jar 10 of the present invention possesses the
outstanding advantage of not setting up any liquid pres-
sure pockets during its restoration to coliapsed condition
as shown in FIG. 2, whereby the jar may be subjected to
a radical spudding operation as heretofore described,
without suffering any damage whatsoever therefrom. In
this spudding operation, a bumper sub (not shown) may
or may not be assembled between the lower end of the drill
string 15 and the upper sub 13 of the jar 10. In either
case the operation is effected by performing an upward
jarring action with the jar 10 terminating with this com-
pletely extended and with the drill string 15 upwardly
stretched quite a distance which is sometimes as much
as 6 feet.

While thus stretched and just after the upward jarring
action in the jar 10 has taken place, the driller releases
hold on the upper end of the drill string 15 allowing the
entire drill string to drop about two-thirds the distance
it had previously been stretched upwardly after which
the upper end of the drill string is caught and support
thereof resumed allowing the drill string 15 to fall down-
wardly producing a snapping action at its lower end which
impels the same downwardly at a very rapid rate thereby
collapsing the jar 10 from its fully extended position to
its fully telescoped position shown in FIG. 2 in a small
fraction of a second and striking a terrific spudding blow
by the impact between the collar 24 and the sub 20.
This blow of course is transmitted downwardly to the
fish with which grapple 21 is engaged.

The immunity of the jar 10 to damage by this very se-
vere operation, is due to the fact that its hydraulic adjust-
ment during the telescopic return of the jar to collapsed
condition is effected by developing a vacuum 99 just below
the cylinder 32 of the jar. This vacuum imposes a con-
stant resistance to the telescoping of the jar but it is in-
considerable in view of the tremendous pressures applied
downwardly against the jar by the radical spudding ac-
tion above-described. Furthermore, the vacuum thus
employed to adjust the resetting of the jar does not impose
any strains on the structure of the jar tending to damage
this, and this is true irrespective of the speed with which
the jar is telescoped.

It should be noted that there is a necessity for the re-
lease of this vacuum by a free flow of oil into the space
90 at the termination of the resetting movement and this
is accomplished by the relative shortness of the cylinder
32 and the provision for the piston 49 to be entirely by-
passed by the downward movement of this cylinder as
shown in FIG. 2 thereby allowing a free flow of oil from
the upper portion of the chamber 50 downwardly through
the now open cylinder 32 into the lower portion of cham-
ber 50 where the vacuum 990 had existed.

This very useful advantage is coupled with the provi-
sion of a completely free floating seal ring 52 having
ample room to slide vertically to adjust itself to changes
in the amount of space occupied by liquid between the
cylinder 32 and seal ring 52. Counter bore 2% may thus
be characterized as a high-pressure section of chamber
50 and the counter bore 31 may be characterized as a
low pressure section of said chamber. The separation of
-these two counter bores by the relatively short counter
bore 30 forming the cylinder 32 makes possible the per-
- formance of all the functions above-described which take
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place in the operation of jar 10 and account for the nu-
merous advantages pointed out.

-The claims are:

“1. A well tool comprising inner and outer telescopi-

“cally related tubular elements; means for connecting one

of said elements to a drill string; means for connecting

“the other element to an object to be jarred, telescopically

overlapping portions of said elements providing an annu-
lar chamber for confining an operating liquid within said
tool; an annular seal supported on the outer of said ele-
ments and slidably engaging the other element to close
one end of said chamber; an annular floating seal dis-
posed between and slidably engaging both of said elements
to close the other end of said chamber, both of said seals
being externally in contact with ambient fluid; a relatively
short piston. extending radially outwardly into said cham-
ber from said inner element; and a relatively short cylin-
der formed on said outer element and extending radially
inwardly therefrom into said chamber, said outer element
also being provided with primary and secondary counter-
bores, each having a substantially larger internal diam-
eter than said cylinder and a substantially greater length
than said piston, said primary counterbore being located
adjacent said cylinder between said cylinder and said
fixed annular seal, said secondary counterbore being lo-
cated axially in the opposite direction from said cylinder
and containing said floating seal, the latter moving freely
axially in said secondary counterbore in response to a dif-
ferential between axial fluid pressures thereagainst to con-
fine said operating liquid in said chamber and exclude
ambient fluid from said chamber, said piston and cylinder
uniting when said piston is within said cylinder to com-
prise a liquid flow restricting means which limits the
movement of operating liquid from one of said counter-
bores past said piston to the other of said counterbores
to a flow at a relatively slow rate, relative axial move-
ment between said elements with said piston disposed
within said cylinder, in which movement the axial spac-
ing of said piston from said fixed seal increases at a rela-
tively rapid rate, producing a vacuum within the primary
counterbore portion of said chamber, while the operating
liquid in said secondary bore portion of said chamber
occupies the space in said chamber between said piston
and said floating seal and is maintained at ambient pres-
sure by the free floating character of said seal, said rela-
tive axial movement culminating in said cylinder moving
slightly away from over said piston, in the direction there-
from of said fixed seal, operating liquid thus being al-
lowed to rapidly bypass said piston, flowing from said
secondary counterbore through said cylinder and into said
primary counterbore and relieving said vacuum, a re-
verse movement between said elements now moving said
cylinder reversely over said piston at a positively retarded
rate due to the necessity of the operating liquid in the pri-
mary counterbore portion of said chamber escaping rela-
tively slowly past said piston into said secondary counter-
bore portion of said chamber, said elements being respec-
tively provided with axially opposed impact faces which
are moved apart coincidentally with the first aforesaid
relative movement between said elements producing a
vacuum in said primary counterbore, and which arc
moved together by said reverse relative movement of said
elements and ultimately at high velocity, for imparting to
said object a jarring blow as said cylinder, in said reverse
movement, passes away from over said piston.

2. A combination as in claim 1 in which limit stop
means is provided for limiting axial movement of said
floating seal away from said cylinder; and spring check
valve means provided in said floating seal to permit
escape of liquid from said chamber into said ambient
fluid when the fluid pressure within said chamber be-
tween said cylinder and said floating seal is caused to sub-
stantially exceed the ambient fluid pressure by engage-
ment of said floating seal with said stop means, towards
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the conclusion of the first relative movement between
said elements as aforesaid.

3. A combination as in claim 1 in which said piston
has a close, practically liquid-tight sliding fit with said
cylinder, and in which a groove is formed in one of the
annular meeting faces of said piston and cylinder, said
groove connecting upper and lower edges of said face in
which it is formed, whereby said groove provides a re-
stricted passage for slowly by-passing liquid past said
piston during relative axial movement between said pis-
ton and said cylinder while said piston is at least partially
disposed within said cylinder.

4. A combination as in claim 1 in which said piston
has a close, practically liquid-tight sliding fit with said
cylinder, and in which a groove is formed in the periph-
eral face of said piston, said groove connecting upper
and lower edges of said face, whereby said groove pro-
vides a restricted passage for slowly by-passing liquid
past said piston during relative axial movement between
said piston and said cylinder while said piston is at least
partially disposed within said cylinder.

5. In a hydraulic oil well jar, the combination of: inner
and outer telescopically related tubular elements; means
for connecting one of said elements to a drill string;
means for connecting the other element to an object to be
jarred, telescopically overlapping portions of said ele-
ments providing an annular chamber for confining an
operating liquid; an annular seal supported on the cuter
element and slidably engaging the inner element to close
one end of said chamber; an annular floating seal disposed
between and slidably engaging both of said elements to
close the other end of said chamber; a relatively short
piston extending radially outwardly from said inner ele-
ment into said chamber; a relatively short cylinder formed
on said outer element and extending radially inwardly
therefrom into said chamber into close sliding relation

10

15

20

25

30

36

10

with said piston when the latter is within said cylinder,
said cylinder dividing said chamber into a low pressure
section, adjacent and containing said floating seal, and a
high pressure section, adjacent said first mentioned seal,
there being liquid passage means allowing operating
liquid to slowly by-pass said piston, flowing from said
high pressure chamber section to said low pressure cham-
ber section when said piston is forced through said cylin-
der, by an extensive telescopic motion between said ele-
ments, said motion between said elements being relatively
unrestrained immediately upon said motion between said
piston and cylinder producing an axial gap between said
piston and cylinder with said piston disposed in said high
pressure chamber section; and impact shoulders pro-
vided on said elements in axially opposed relation to be
suddenly brought together to produce a jarring blow
by said unrestrained extensive telescopic motion between
said elements, said low pressure chamber section being
adequate in length to permit a sudden compressive tele-
scopic motion in the opposite direction between said ele-
ments immediately following said blow, which causes said
piston to quickly pass through said cylinder into said low
pressure chamber section, producing a temporary vacu-
um in said high pressure chamber section during such
passage, and resetting said jar for the initiation of an-
other jarring action. :
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