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Derrel B. Webb,“ Houston, Tex., assignor to Houston 
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This invention relates to well apparatus and more par 
ticularly to a hydraulic jar designed to impart an impact 
to well tools or other objects lodged in a well beore for the 
purpose of removing the same and also contemplates a 
device which will operate substantially independently of 
external pressures or temperatures. 
As is well known, broken drills, broken sections of 

pipe and other objects occasionally become lodged in the 
bore of a well during drilling operations and when this 
occurs, drilling operations must be suspended until the 
objects have been removed. This often requires long and 
tedious ?shing operations and in order to facilitate the 
removal of such objects, it has heretofore been proposed 
to utilize various types of jarring mechanisms to impart 
an impact to the objects lodged in the well bore in order 
to free the same and such jarring mechanisms have also 
included those of the so-called hydraulic type in which a 
?uid is utilized to facilitate building up a force or tension 
in a pipe string, Wire line or the like, which when released, 
imparts an upward impact to the objects lodged in a well 
bore in order to free the same. 

It is accordingly an object of the present invention to 
provide a hydraulic jar which may be suspended in a well 
on the end of ‘a wire line and is designed to deliver an 
impact only in one direction. 
A further object of the invention is the provision of a 

hydraulic jar which is relatively simple in construction 
embodying only four relatively movable parts thereby 
reducing the cost of manufacture and providing a long 
wearing dependable device. 
A still further object of the invention is the provision 

of a hydraulic jar designed to deliver an impact in one 
direction only and which may be rapidly and conveniently 
reset for delivering a further impact, such resetting opera 
tion being entirely free of impact in the opposite direction 
to that desired 

Another object of the invention is the provision of a 
hydraulic jar utilizing a closed ?uid chamber ?lled with a 
hydraulic working ?uid and in which means is provided 
for adjusting for differences in pressure and temperature 
between the chamber and the exterior of the device thereby 
maintaining the operation of such device substantially 
independent of such differences in pressure or temperature. 

Further objects and advantages of the invention will be 
apparent from the following description taken in con 
junction with the accompanying drawings wherein: 

FIG. 1 is a longitudinal sectional view showing a hy 
draulic jar constructed in accordance with this invention; 
FIG. 2 is a sectional view taken substantially on the 

line 2—2 of FIG. 1; 
FIG. 3 is a secional view taken substantially on the 

line 3——3 of FIG. 1; 
FIG. 4 is a fragmentary longitudinal sectional view 

showing the relationship between the piston and valve 
sleeve prior to delivering an impact; and 

FIG. 5 is a longitudinal sectional view similar to FIG. 
4, but showing the relative position between the piston 
and valve sleeve at one point during the resetting 
operation. 
With continued reference to the drawings, there is 

shown a hydraulic jar constructed in accordance with this 
invention and comprising an elongated hollow cylinder 
body 10 which is of a su?icient length to provide for ade 
quate travel of the parts received therein and also ‘for 
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containing an adequate quantity of hydraulic working 
?uid. Secured to the upper end of the cylinder body 10 
is a gland 11 having a bore 12 extending therethrough 
and the gland 11 may be removably secured to the cylinder 
body 10 by screw threaded means 13 and a suitable pack 
ing means 14 is provided for preventing leakage of ?uid 
from the interior of the cylinder body 10. It is to be noted 
that a portion 15 of the bore 12 is somewhat enlarged 
and the purpose thereof will be later described. The 
lower end 16 of the gland 11 forms a shoulder within the 
cylinder body 10 to provide an anvil, the function of which 
will be later described. 
An elongated valve sleeve 25 is slidably received in 

bore 12 of the gland 11 and projects downwardly into 
the cylinder body 10 and terminates at the lower end in 
a piston 18 disposed in the chamber 19 provided by the 
cylinder body 10. Packing means 40 is provided in the 
gland 11 engaging the surface of mandrel 17 to prevent 
leakage of ?uid from the chamber 19 and furthermore, 
wiping means 20 is provided in the gland 11 engaging the 
surface of mandrel 17 to wipe ?uid and foreign material 
therefrom, thereby reducing wear during operation of the 
apparatus. 
A suitable coupling means 21 is removably secured by 

screw threaded means 22 to the upper end of the mandrel 
17 and the coupling means 21 is locked against removal 
from the mandrel 17 by a suitable set screw 23. The 
upper end of the coupling means 21 is provided with 
screw threaded coupling means 24 for attaching the same 
to a complementary coupling means on a wire line from 
which the device of this invention is suspended. 
An elongated value sleeve 25 is slidably received in 

the chamber 19 of the cylinder body 10 and the valve 
sleeve 25 surrounds the piston 18 and is provided at the 
lower end thereof with an inwardly extending radial 
?ange 26. As clearly shown in FIGS. 1 and 3, the valve 
sleeve 25 is provided with by-pass slots 27 in the wall 
thereof extending between the ?ange 26 and a point 28 
substantially intermediate the length of the sleeve 25. It 
is to be noted that the clearance between the sleeve 25 
and the outer surface of the piston 18 and between the 
outer surface of the sleeve 25 and the inner surface of the 
cylinder body 10 is su?'icient to permit limited ?ow of 
?uid therebetween during operation of the device and the 
signi?cance of this ?uid ?ow will later appear during a 
description of the operation of the device. 

Below the valve sleeve 25 is a packing member 29 which 
is slidably received in the chamber 19 of the cylinder body 
10 and suitable packing means 30 is provided on said 
packing member 29 for engaging the inner wall of the 
cylinder body 10. 
A lower coupling means 31 is removably secured to the 

lower end of the cylinder body 10 by screw threaded 
means or the like 32 and the coupling 31 is provided at the 
lower end with a threaded socket 33 for attaching ?shing 
or other tools to the device. The lower coupling 31 is 
also provided with a longitudinal passage 34 communicat 
ing with the lower end of the chamber 19 in the cylinder 
body 10 and the passage 34 in turn communicates with 
radial passages 35 which are open to the exterior of the 
device. 
The upper end 36 of the psiton 18 provides a hammer 

surface which cooperates with the anvil 16 on the lower 
end of the gland 11. 

In order to facilitate movement of the piston 18 into 
the upper end of the valve sleeve 25, such upper end may 
be tapered or ?ared as shown at 37. 
The chamber 19 of the cylinder body 19 may be ?lled 

with a suitable hydraulic operating ?uid by assembling 
the tool except for packing member 29 and lower cou 
pling'member 31 and then inverting the tool and ?lling 
with the hydraulic ?uid. Packing member 29 is then 



=1) 
placed in proper position and lower coupling 31 is par 
tially threaded into cylinder body 10 at threads 32. The 
tool is then turned over and screw threaded plug 39 in 
opening 38 is removed. Lower coupling 31 is now com 
pletely threaded into cylinder body 10, thus permitting 
any air or excess oil to be discharged through enlarged 
portion 15 of the bore 12 and out through opening 38, 
at which time screw threaded plug 39 is replaced. 

In operating the device of this invention, the chamber 
19 in the cylinder body 10 has been ?lled with suitable 
hydraulic ?uid and a ?shing tool is attached to the lower 
coupling means 31 while the upper coupling means 21 
is attached to a wire line and weight bars, not shown. 
The device is then lowered into the well and the ?shing 
tool engaged with the object to be removed from the 
well. Upon exerting an upward pull on the wire line, the 
mandrel 17 and piston 18 move upward within the valve 
sleeve 25, and since this operates to create a hydraulic 
pressure above the sleeve 25, such pressure will exert a 
downward force on the upper surface of sleeve 25 thereby 
tending to hold such sleeve in contact with packing mem 
ber 29. At the same time differential pressures will be 
exerted on packing member 29 due to the tendency to 
create a void caused by the upward movement of man 
drel 17 out of chamber 19 and from hydrostatic well 
pressures below packing member 29. When su?icient dif 
ferential pressures are exerted, packing member 29 will 
move upward as the mandrel 17 and piston 18 move up~ 
ward in sleeve 25, thus raising sleeve 25 off its lower 
most position. Since the volumetric displacement of 
packing member 29 is much greater than the volumetric 
displacement created by withdrawal of mandrel 17 from 
the ?uid chamber 19, this upward movement of packing 
member 29 and sleeve 25 will be much less than the 
upward movement of the mandrel 17 and piston 18. 
During this upward movement of piston 13, there will be 
a slight leakage of hydraulic ?uid between the piston 18 
and sleeve 25 and between sleeve 25 and the inner surface 
of cylinder body 10. Since the hydraulic ?uid above 
piston 18 in chamber 19 is substantially incompressible, 
the wire line will stretch thereby storing energy therein, 
but upward movement of piston 18 will be permitted. 
When the lower end of piston 18 reaches a point in the 
upper end of valve sleeve 25, there will be a sudden ?ow 
of ?uid from above the piston 18 to beneath the same, 
thereby permitting sudden upward movement of piston 
18 and this sudden upward movement of piston 18 will 
result in striking of the upper hammer surface 36 of the 
piston 18 on the anvil 16 of gland 11 thereby providing 
an impact which is transmitted through the cylinder body 
10 and the lower coupling member 31 to the object in 
the well engaged by the ?shing tool thereby tending to 
dislodge such stuck object. 

Thereafter the wire line and weight bars are lowered 
which permits downward movement of the mandrel 17 
and piston 18 in the chamber 19 and since the majority 
of the ?uid in the chamber 19 is now below the piston 
18, there will be created a pressure tending to move pack 
ing member 29 downward and at the same time to force 
valve sleeve 25 upwardly and such upward movement 
of sleeve 25 and downward movement of piston 18 and 
packing member 29 will continue until the upper end 
of the piston 18 moves below the upper ends 28 of the 
by-pass slots 27 in the sleeve 25 thereby permitting ?ow 
of ?uid from below piston 18 through the by-pass slots 
27 to the space in the chamber 19 above the piston 18, 
at which time the piston 18, valve sleeve 25 and packing 
member 29 will resume the relative positions shown in 
FIG. 1 and the device is now in condition for a further 
impact or jarring operation. 
From the foregoing, it can be seen that packing mem 

ber 29 not only provides a division between the clean 
operating ?uid required in chamber 19 and the well ?uid 
that may be found in well bores, but also operates to 
correct unequal pressure tendencies both internally and 
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externally so as to permit automatic adjustments in the 
restrictive and free travel relationship of piston 18 and 
sleeve 25, thereby enabling the jar to deliver impact blows 
over a long period of time and in well bores of great 
depths and pressures. 

It will be obvious that by the above described inven 
tion there has been provided a relatively simple, yet high 
ly effective hydraulic jar which may be] utilized at the end 
of a wire line to dislodge objects from a well and which 
will maintain operating e?iciency over a relatively long 
period of time regardless of pressure or temperature 
conditions encountered in the well. 

It will be obvious to those skilled in the art that vari 
ous changes may be made in the invention without de 
parting from the spirit and scope thereof and therefore 
the invention is not limited by that which is shown in 
the drawings and described in the speci?cation, but only 
as indicated in the appended claims. 
What is claimed is: 
1. A uni-directional hydraulic jar comprising a hol 

low elongated cylinder body, means providing an anvil 
carried by said body, an elongated mandrel slidably re 
ceived in said body, the space within said body providing 
a ?uid receiving chamber, packing means in the upper 
part of said body engaging said mandrel, coupling means 
on the upper end of said mandrel for attaching the same 
to a line or ?shing string, a piston on the lower end of 
said mandrel disposed in said chamber, means on said 
piston providing a hammer surface for striking said 
anvil upon completion of upward movement of said 
mandrel with respect to said body, a sleeve slidably re 
ceived in said body, an inwardly extending ?ange at the 
lower end of said sleeve, by-pass slots in the wall of said 
sleeve extending between said ?ange and a point inter 
mediate the length of said sleeve, said sleeve slidably re 
ceiving said piston, a clearance space between said sleeve 
and said body and between said sleeve and said piston, 
said sleeve providing a valve cooperating with said piston 
during a portion of the travel of said piston to restrict 
liquid ?ow in one direction to said clearance spaces and 
during another portion of piston travel to permit sub 
stantially unrestricted ?ow of liquid in the opposite di 
rection, a packing member slidably received in said body 
below said sleeve, packing means on said packing mem 
ber engaging the inner wall of said body and a coupling 
means secured to the lower end of said body for attach 
ing the same to a tool, said last named coupling means 
having a passage communicating with the interior of said 
body below said packing member and with the exterior 
of said last named coupling member to permit the ?ow 
of well ?uid into and out of said body below said packing 
member, the aforesaid combination of elements con 
stituting means to move said packing member upwardly 
or downwardly in said body when said piston is moved to 
adjust the restrictive and free travel relationship of said 
piston and sleeve and to maintain substantial pressure 
equilibrium between the interior of said body above 
said packing member and the exterior of said body. 

2. A uni-directional hydraulic jar comprising a hollow 
elongated cylinder body, means providing an anvil car 
ried by said body, an elongated mandrel slidably received 
in said body, the space within said body providing a ?uid 
receiving chamber, packing means in the upper part of 
said body engaging said mandrel, coupling means on the 
upper end of said mandrel for attaching the same to a 
line or ?shing string, a piston on the lower end of said 
mandrel disposed in said chamber, means on said piston 
providing a hammer surface for striking said anvil upon 
completion of upper movement of said mandrel with 
respect to said body, a sleeve slidably received in said 
body, an inwardly extending ?ange at the lower end of 
said sleeve, by-pass slots in the wall of said sleeve extend 
ing between said ?ange and a point intermediate the 
length of said sleeve, said sleeve slidably receiving said 
piston, a clearance space between said sleeve and said 
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body and between said sleeve and said piston, said sleeve 
providing a valve cooperating with said piston during a 
portion of the travel of said piston to restrict liquid ?ow 
in one direction to said clearance spaces and during an 
other portion of piston travel to permit substantially un 
retricted ?ow of liquid in the opposite direction, a pack 
ing member slidably received in said body below said 
sleeve and a coupling means secured to the lower end of 
said body for attaching the same to a tool, said last named 
coupling means having a passage communicating with the 
interior of said body below said packing member and 
with the exterior of said last named coupling member to 
permit the ?ow of well ?uid into and out of said body 
below said packing member, the aforesaid combination of 
elements constituting means to move said packing mem 
ber upwardly or downwardly in said body when said 
piston is moved to adjust the restrictive and free travel 
relationship of said piston and sleeve and to maintain 
substantial pressure equilibrium between the interior of 
said body above said packing member and the exterior 
of said body. 

3. A uni-directional hydraulic jar comprising a hol 
low elongated cylinder body, means providing an anvil 
carried by said body, an elongated mandrel slidably 
received in said body, the space within said body provid 
ing a ?uid receiving chamber, packing means in the upper 
end of said body engaging said mandrel, coupling means 
on the upper end of said mandrel for attaching the same 
to a line or ?shing string, a piston on the lower end of 
said mandrel disposed in said chamber, means on said 
piston providing a hammer surface for striking said anvil 
upon completion of upward movement of said mandrel 
with respect to said body, a sleeve slidably received in 
said body, inwardly extending means at the lower end of 
said sleeve, bypass slots in the wall of said sleeve extend 
ing between a point adjacent the lower end of said sleeve 
and a point intermediate the length of said sleeve, said 
sleeve slidably receiving said piston, a clearance space 
between said sleeve and said body and between said sleeve 
and said piston, said sleeve providing a valve cooperating 
with said piston during a portion of the travel of said 
piston to restrict liquid ?ow in one direction to said 
clearance spaces and during another portion of piston 
travel to permit substantially unrestricted ?ow of liquid 
in the opposite direction, a solid packing member having 
a diameter substantially equal to that of said sleeve 
slidably received in said body below said sleeve and a 
coupling means secured to the lower end of said body 
for attaching the same to a tool, said last named cou 
pling means having a passage comunicating with the in 
terior of said body below said packing member and with 
the exterior of said last named coupling member to per 
mit the flow of well ?uid into and out of said body 
below said packing member, whereby said packing mem 
ber may move upwardly or downwardly in said body to 
adjust the restrictive and free travel relationship of said 
piston and sleeve and to maintain substantial pressure 
equilibrium between the interior of said body above said 
packing member and the exterior of said body. 

4. A uni-directional hydraulic jar comprising a hollow 
elongated cylinder body, means providing an anvil carried 
by said body, an elongated mandrel slidably received in 
said body, the space within said body providing a ?uid 
receiving chamber, packing means in the upper part of 
said body engaging said mandrel, coupling means on the 
upper end of said mandrel for attaching the same to a 
line or ?shing string, a piston on the lower end of said 
mandrel disposed in said chamber, means on said piston 
providing a hammer surface for striking said anvil upon 
completion of upward movement of said mandrel with 
respect to said body, a sleeve slidably received in said 
body, inwardly extending means at the lower end of 
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said sleeve, by-pass slots in the wall of said sleeve extend 
ing between a point adjacent the lower end of said sleeve 
and a point intermediate the length of said sleeve, said 
sleeve slidably receiving said piston, a clearance space 
between said sleeve and said body and between said sleeve 
and said piston, said sleeve providing a valve cooperating 
with said piston during a portion of the travel of said 
piston to restrict liquid flow in one direction to said clear 
ance spaces and during another portion of piston travel 
to permit substantially unrestricted ?ow of liquid in the 
opposite direction, a packing member slidably received 
in said body below said sleeve, a coupling means se 
cured to the lower end of said body for attaching the 
same to a tool and means providing communication be 
tween the interior of said body below said packing 
member and the exterior of said body to permit the ?ow 
of well ?uid into and out of said body below said packing 
member, the aforesaid combination of elements con 
stituting means to move said packing member upwardly 
or downwardly in said body when said piston is moved 
to adjust the restrictive and free travel relationship of said 
piston and sleeve and to maintain substantial pressure 
equilibrium between the interior of said body above said 
packing member and the exterior of said body. 

5. A uni-directional hydraulic jar comprising a hollow 
elongated cylinder body, means providing an avil carried 
by said body, an elongated mandrel slidably received in 
said body, the space within said body providing a ?uid 
receiving chamber, packing means in the upper part of 
said body engaging said mandrel, coupling means on the 
upper end of said mandrel for attaching the same to a 
line or ?shing string, a piston on the lower end of said 
mandrel disposed in said chamber, means on said piston 
providing a hammer surface for striking said anvil upon 
completion of upward movement of said mandrel with 
respect to said body, a sleeve slidably received in said 
body, means on said sleeve for engaging said piston, by 
pass slots in the wall of said sleeve extending between 
a point adjacent the lower end of said sleeve and a point 
intermediate the length of said sleeve, said sleeve slidably 
receiving said piston, a clearance space between said 
sleeve and said body and between said sleeve and said 
piston, said sleeve providing a valve cooperating with 
said piston during a portion of the travel of said piston 
to restrict liquid ?ow in one direction to said clearance 
spaces and during another portion of piston travel to 
permit substantially unrestricted ?ow of liquid in the 
opposite direction, a solid packing member having a di 
ameter substantially equal to that of said sleeve slidably 
received in said body below said sleeve, a coupling means 
secured to the lower end of said body for attaching the 
same to a tool and means providing communication be 
tween the interior of said body below said packing mem 
ber and the exterior of said body to permit the ?ow of 
well ?uid into and out of said body below said packing 
member, whereby said packing member may move up 
wardly or downwardly in said body to adjust the restric 
tive and free travel relationship of said piston and sleeve 
and to maintain substantial pressure equilibrium between 
the interior of said body above said packing member and 
the exterior of said body. 
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