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This invention relates to hydraulic jars of the type 
wherein the jar slowly lengthens as the drill pipe attached 
thereto is stretched, then suddenly releases to produce an 
upward impact. 
A principal object of this invention is to provide a hy 

draulic jar which incorporates a simple, yet effective, valve 
mechanism and bypass arrangement whereby the hydrau 
lic fluid is initially metered, causing slow movement of 
jar anvils to permit stretching of the well pipe until the 
valve mechanism opens, whereupon rapid iiow of the hy 
draulic fiuid occurs to cause a hammer blow between the 
anvil elements of the jar, and whereby, on the return 
stroke, the valve mechanism is bypassed to ensure free 
fiow of the hydraulic fiuid to its initial chamber. 
A further object of this invention is to provide a hy 

draulic jar which is capable of repeated operation, and 
which may be adapted to deliver a downward as well 
as an upward blow. 
With the above and other objects in View as may ap 

pear hereinafter, reference is directed to the accompany 
ing drawings in which: 
FIGURE l is a longitudinal, sectional view of the hy 

draulic jar showing the upper portion thereof, the parts of 
the jar being shown in the positions assumed after the 
initial movement of the jar on its jarring stroke; 
FIGURE 2 is a longitudinal, sectional View continuing 

from FIGURE 1, the upper portion of FIGURE 2 over 
lapping the lower portion of FIGURE 1; 
FIGURE 3 is a longitudinal, sectional view of the hy 

draulic jar similar to FIGURE 1, showing the jar in the 
position assumed on completion of the jarring stroke; 
FIGURE 4 is a fragmentary, longitudinal, sectional 

view of the jar showing portions thereof as they appear 
during the return stroke of the jar; 
FIGURE 5 is an enlarged, transverse, sectional view 

taken through 5-5 of FIGURE 4; 
FIGURE 6 is a transverse, sectional view taken through 

6-6 of FIGURE 3. 
The hydraulic jar is provided at its upper end with a 

coupling 1 internally screw-threaded for connection to a 
tubing string not shown. The lower end of the coupling 
is also internally screw-threaded to receive a stem 2. The 
major portion of the stem below the coupling is square 
or hexagonal in cross section. Its lower end is enlarged 
to form a piston 3. An anvil shoulder 4 is formed be 
tween the stem 2 and the piston 3. 

Fitted over the stem 2 is anvil housing or cylinder 5 
having a diameter to receive the piston 3. The upper 
end of the anvil housing 5 is provided with a square or 
hexagonal opening corresponding to the stem 2 so that 
torsional loads may be transmitted from the stem 2 to 
the anvil housing 5. Internally, the upper end of the 
anvil housing 5 forms an anvil fiange 6 which is engage 
able by the anvil shoulder 4, as indicated in FIGURE 3. 
A mandrel 7 is screw-threaded into the lower end of 

the piston 3. The lower end of the mandrel 7 terminates 
in a second piston 8. The stem 2 and the mandrel 7 are 
provided with coaxial longitudinal bores 9 and 10, re 
spectively. 
The lower end of the anvil housing 5 is internally screw 

threaded for connection to a tubular valve body mem 
ber 11. The valve body member is externally screw 
threaded at its lower end for connection to a lower hous 
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ing or cylinder 12. The lower end of the housing 12 is 
externally screw-threaded for connection to a tubing string 
indicated by broken lines in FIGURE l. 
The pistons 3 and 8 are provided with seal rings 13 

and 14. Adjacent the internal anvil fiange 6 the anvil 
housing 5 is provided with one or more bleed ports 5a. 
The piston 3, mandrel 7, housing 5, and valve body 

member 11 form a hydraulic fluid-receiving -chamber 30. 
Similarly, the piston 8, mandrel 7, housing 12, and valve 
body member 11 form hydraulic fluid-receiving chamber 
31. 
The lower portion of the valve body member 11 is 

counterbored and screw-threaded to receive a liner 15, 
the internal diameter of which is equal to the normal in 
ternal diameter of the valve body member 11. The shoul 
der formed by the upper end of the counterbore and the 
upper extremity forms limit stop 16 and 17, respectively, 
between which is mounted a slide valve 18. The slide 
valve is in the form of a ring dimensioned to grip the 
mandrel 7 with sufiicient force so as to move with the 
mandrel unless restrained by either stop 16 or 17. 
Midway in the region between the stops 16 and 17 

the valve body member 11 is further enlarged to form 
an annular valve cavity 19. The upper extremity of this 
cavity is shaped to form, with the slide valve 18, an O 
ring channel 20 which receives an O-ring 21. The lower 
side of the valve cavity 19 is provided with a ring of 
downwardly converging backfiow passages 22. The ring 
formed by these passages at their ends intersecting the 
valve cavity 19 is of greater diameter than the O-ring 21. 
The upper portion of the liner 15 forms with the con 

fronting walls of the valve body member 11 an annular 
backfiow passage 23 communicating with the ring of con 
verging backflow passages 22. Ports 24 communicate be 
tween the annular backfiow passage 23 and the bore of 
the liner 15. The bore of the liner 15 and the normal 
bore of the valve body member 11 are dimensioned to 
loosely receive the mandrel 7 so as to define therewith 
an annular forward or upward fiow passage 25 communi 
eating between the ends of the valve body member 11. 
The mandrel 7 is provided with an offset bore 26 eX 

tending downwardly from its upper end. The offset 
bore receives a metering pin 27 for the purpose of restrict 
ing the effective area of the offset bore. The offset bore 
26 is intersected near its upper end immediately below 
the piston 3 by a side port 28. The lower end of the 
offset bore 26 is intersected by a side slot 29 of greater 
axial length than the slide Valve 18. If desired, addi 
tional bores 26 and metering pins 27 may be provided. 

Operation of the hydraulic jar is as follows: 
The hydraulic jar and a fishing tool are connected to 

the lower end of a tubing string, whereupon the tubing 
string is lowered into the well and manipulated to cause 
the fishing tool to engage the oil well fish which it is 
desired to remove. By reason ofthe drive connection pro 
vided between the stem 2 and the upper housing S and the 
tightly made-up screw-threaded connections between the 
parts of the hydraulic jar, it is possible to manipulate 
the fishing tool in the conventional manner. 
The cavities within the hydraulic jar between the piston 

3 and the piston 8 contain an incompressible liquid 
selected to have the desired viscosity at the temperature 
encountered in the well bore. 

Initially, the hydraulic jar is fully telescoped so that 
the lower end of the piston 3 rests on the upper end of the 
valve body member 11. In this condition, the slide valve 
18 and the O-ring 21 are in the position shown in FIG 
URE 4. 
To produce a jarring action, tension is applied to the 

drill string. This has the initial effect of lifting the 
mandrel 7 and slide valve 18 until the slide valve engages 
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the upper stop 16. Also the O-ring 21 is moved upward 
ly into the O-ring channel 20. This is the condition 
shown in FIGURES 1 and 2. After this condition is ob 
tained, the rate at which the mandrel 7 may move up 
wardly is dependent upon the rate at which fluid may 
ilow from the region below the valve body member 11 
to the region above the valve body member as deter 
mined by the offset bore 26 restricted by the metering 
pin 27. Continued application of tension to the upper 
end of the drill string under these conditions causes 
the drill string to stretch. 
The mandrel 7 continues to move upward slowly until 

the slot 29 bridges the slide valve 18, whereupon the hy 
draulic fluid flows readily upwardly through the annular 
passage 25 and slot 29 into the upper chamber above 
the valve body member 11; and, as a consequence, the 
anvil shoulder 4 delivers a hammer blow against the 
anvil ñange 6. 
To repeat the jarring action, tension on the tubing 

string is released and the tubing string lowered so as to re 
turn the piston 3 to its lower initial position. In do 
ing so, the slide valve 18 moves to its lower position shown 
in FIGURE 4 and the O-ring 21 likewise moves down 
ward, so that the hydraulic fluid may readily flow back 
to the chamber below the valve body member 11 and 
thus utilize the passages 22 and 23 and the ports 24. 

While the particular embodiments of the present inven 
tion have been shown and described, it will be obvious 
to those skilled in the art that changes and modiñcations 
may be made without departing from this invention in 
its broader aspects; and therefore the aim in the ap 
pended claims is to cover `all such changes and modifica 
tions as -fall within the true spirit and scope of this in 
vention. 
What is claimed is: 
1. A hydraulic jar, comprising: a pair of coaxial 

cylinders each having a piston slidably mounted therein, 
a tubular valve body connecting said cylinders, an axially 
movable mandrel extending through said valve body and 
connecting said pistons, said pistons and cylinders, 
mandrel, and valve body forming -a pair of hydraulic 
Huid receiving chambers at opposite axial ends of said 
valve body, mutually engageable anvil elements provided 
on one of said pistons and a corresponding cylinder, 
said valve body having a backflow passage for movement 
of hydraulic fluid between said chambers in a direction 
to permit separation of said anvil elements, said valve 
body having axially spaced limit stops and having lan 
O-ring seat therebetween, a slide valve frictionally gripping 
said mandrel and movable axially therewith between said 
limit stops, an O-ring encircling said mandrel and mov 
able axially therewith into an out of engagement with said 
seat to close and open said backilow passage, restricted 
flow means incorporated in said mandrel and bypassing 
said slide valve to permit slow approach of said anvil ele 
ments when said backiiow passage is closed, and rela 
tively unrestricted flow means also incorporated in said 
mandrel and movable into position to bypass said slide 
valve after a predetermined slow approach of said anvil 
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elements, thereupon to permit fast approach of said anvil 
elements into impact engagement. 

2. A hydraulic jar, comprising: a pair of coaxial cylin 
ders each having a piston slidably mounted therein, a 
tubular valve body connecting said cylinders, an axially 
movable mandrel extending through said valve body and 
connecting said pistons, said pistons and cylinders, 
mandrel, and valve body forming a pair of hydraulic fluid 
receiving chambers at opposite `axial ends of said valve 
body, mutually engageable anvil elements provided on 
one of said pistons and a corresponding cylinder, said 
valve body having a backflow passage for movement of 
hydraulic tluid between said chambers in a direction to 
permit separation of said anvil elements, said valve body 
having axially spaced limit stops and having an O-ring 
seat therebetween, a slide valve frictionally gripping said 
mandrel and movable axially 'therewith between said 
limit stops, an O-ring encircling said mandrel and mov 
able axially therewith into `and out of engagement with 
said seat to Close and open said backñow passage, means 
forming a restricted flow passage in said mandrel and 
bypassing said slide valve to permit slow approach of 
said anvil elements when said backi'low passage is closed, 
the mandrel having an external axial slot providing rela 
tively unrestricted ñow passage and movable into position 
to bypass said slide valve after a predetermined slow 
approach of said anvil elements, thereupon to permit fast 
approach of said anvil elements into impact engagement. 

3. A hydraulic jar, comprising: la pair of coaxial 
cylinders each having a piston slidably mounted therein, 
a tubular valve body connecting said cylinders, an axially 
movable mandrel extending through said valve body and 
connecting said pistons, said pistons and cylinders, man 
drel, and valve body forming a pair of hydraulic ñuid re 
ceiving chambers at opposite axial ends of said valve 
body, mutually engageable anvil elements provided on 
one of said pistons and a corresponding cylinder, said 
valve body having a backñow passage for movement of 
hydraulic fluid between said chambers in a direction to 
permit separation of said anvil elements, said valve body 
having axially spaced limit stops and having an O-ring 
seat therebetween, a slide valve frictionally gripping said 
mandrel and movable axially therewith between said 
limit stops, an O-ring encircling said mandrel and mov 
able axially therewith into and out of engagement with 
said seat to close and open said backñow passage, an 
external axial slot on the mandrel, means `forming a 
restricted passage on the mandrel communicating with 
said slot, the restricted passage being positioned to bypass 
the slide valve to permit slow approach of said anvil 
elements, and the external axial slot being positioned to 
bypass the slide valve to permit yfast approach of said 
anvil elements into impact engagement. 
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