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Albert L. Burns, Jr., Houston, Tex, assignor to Houston 
Oil Field Material Company, Inc., Houston, TeX, a cor 
poration of Delaware : - 

Application september 23, 1952, Serial No. 311,056 
8 Claims. (CI. 255-27) 

This invention relates to a device to be used in well 
drilling operations to give a vigorous jar to a string of 
pipe, lost tools and the like desired to be dislodged in the 
borehole, and more particularly relatesto a device which 
provides a vigorous jar when the string of pipe orother 
means in the well bore to which it is attached is under 
an upward stress. 

Those drillingwells are hampered in their operations 
by the fact that frequently tools being used in the bore 
hole or the string of pipe operating these tools become 
lodged in the hole and cannot be released by usual methods 
of pulling from the surface of the earth. To overcome 
this difficuity the industry has developed jarring devices 
designed to dislodge the tools or pipe by jarring or im 
pacting, some of which devices provide a jarring action 
while the tools or pipe are under an upward stress, Which 
permits, a continuous strain on the fish before, during 
and after the blow, which more effectively transmits the 
force of the blow to the formation from which the fish 
is sought to be freed. Jarring devices of the latter type 
make use of gas under high pressure of the order of pres 
sures encountered at the depth of the bore hole at which 
the apparatus is to be used which pressure must be built 
up in the device by forcing a gas into the device before 
it is lowered into the hole. Such a device is shown in U. 
S. Patent No. 2,265,431 issued to R. L. Kerr on December 
9, 1941. Leakage of gas from the device necessitates 
the presence at the well of equipment, not only to build 
up original pressure in the jar, but also to restore pres 
sure solost. Additionally, equipment at the well is neces 
sary to provide pressures of the order of the formation 
where the devices are to be used. 

. Accordingly, it is an object of this invention to provide 
a device utilizing the hydrostatic pressure of the drilling 
fluids present in the bore hole to provide a jarring action 
while the tools or pipe are under an upWard stress. 

It is a further object of the present invention to provide 
a hydrostatic jar which will eliminate the need of equip 
ment to supply the pressure required by hydraulic jars. 

It is a further object of the present invention to pro 
vide a jar which is automatically operated at pressures 
of the order of the pressures in the Well bore, and which 
is relatively inexpensive to operate and maintain, easily 
repaired, and rugged and durable in use... . . . 

. Other and further objects and features will be apparent 
from the following description of an example of thein 
vention given for the purpose of disclosure, taken in con 
nection with the accompanying drawings, Where like ref 
erence numerals designate like parts throughout the 
several views, and Where 

Fig. 1 is an elevation, partly in section, of a hydro 
static jar constructed in accordance with the invention, 
and shown as it engages a fish but before an upward 
stressis applied, . . . , - - 
- Fig. 2 is a cross-sectional view taken along the line 
2-2 of Fig. 1, . . . . a 

Fig. 3 is a cross-sectional view taken along the line 
3-3 of Fig. 1, 

O 

2 
Fig. 4 is similar to Fig. 1 and illustrates the jar after 

an upward stress has been applied to the fish and im 
mediately prior to jarring, 

Fig. 5 is similar to Fig. 1 but illustrates a modification, 
Fig. 6 is a sectional elevation showing a modification 

of the hydrostatic jar in the same position as in Fig. 4 in 
which a wash pipe is included, 

Fig. 7 is a cross-sectional view taken along the line 7-7 
of Fig. 6, and. 

Fig. 8 is a cross-sectional view taken along the line 
8-8 of Fig. 6. 
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Referring now to the drawings, and particularly to Fig. 
1, the hydrostatic jar comprises an elongate, substantially 
tubular body 1, the lower end of which may be threaded 
orotherwise secured to the substitute or joint 2, which 
which in turn may be threaded or otherwise secured to 
a drilling or fishing tool or to a section ofpipe 3 having 
adrilling or fishing tool (not shown) secured to its lower 
end. 
The body 1 has an upper bore 4 and a lower bore 5 

separated by an annular partition 6, which form the up 
- per and lower piston chambers 4 and 5, respectively. 

25 

Slidable in the upper bore 4 are the upper piston 7 and 
the intermediate piston 8, both of which pistons fits 
Smugly in the upper piston chamber 4 and both of which 
may have suitable piston rings or other packing means 9 
to prevent the passage of fluidsbetween the piston sides 

30 

and the bore wall. 
The upper piston 7 is connected to the upwardly ex 

tending piston rod or supporting member 10, the upper end 
of Which may be secured to a suitable connection 11 

i (as best seen in Fig. 5) by which the tool may be secured. 
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to and Supported by a string of pipe for manipulation in 
a well bore. Ordinarily it is desirable to be able to 
transmitrotation of the string ofpipe to which the jarring 
device is Secured through the tool to the grappling or 
fishing tool, or other tools secured therebelow, and for this 
purpose, the piston rod or mandrel 10 may be of any 
shape other than round, Such as hexagonal as shown, 
in which event the bushing 12 threadedly secured to the 
upper end of the body 1 is similarly shaped at its inner 
portion to cooperate with the piston rod 10 slidabl 
therethrough. 
The intermediate piston 8 is connected by a piston rod 

14 eXtending downwardly through the partition 6 to the 
lower piston 13 which is slidable in the lower piston 
chamber 5. The partition 6 serves as a stuffing box 
separating the upper and lower piston chambers 4 and 5, 
respectively, and may be suitably packed, such as by the 
O-ring 15 to prevent passage offluids therebetween. The 
piston rod 14 is of such length that when the lower piston 
13 is at the lower extremity of the lower piston chamber 5 
the lower surface of the piston 8 is in the position illus 
trated in Fig. 1. The lower portion 16 of the lower 

5 piston chamber 5 is reduced in diameter, for a purpose 
apparent later and fits closely around the lower piston 13. 
This may be accomplished by providing the axially ex 
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tending slots 17 substantially the length of the lower 
piston chamber 5 to the reduced diameter portion 16, the 
internal diameter of the lower piston chamber 5 being 
measured from the outer walls of the slots 17 above the 
reduced diameter portion. 
A port 18, normally closed by the closure number 19, 

is provided in the lower piston chamber 5 in order that 
hydraulic fluid may be introduced thereinto. This fluid 
should be substantially non-compressible for a purpose 
apparent later. 

Disposed in the lower piston 13 is a check valve ar 
rangement 20 so constructed and arranged to check the 
flow of fluid downwardly through the piston 13 as it 
movesupwardly, and permit rapid movement through the 
piston 13 as it moves downwardly. Thus, initially the up 
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ward movement of the lower piston 13 is checked and is 
relatively slovy, the checking_action being released when 
the piston 13 moves upwardly out of the reduced diam 
eter portion 16, the hydraulic fluid being by-passed by 
means of the slots 17, which serve as, guides for the 
lower piston 13 in its upward movement. 
As best seen in Fig. 1, the nether surface of the inter 

mediate piston 8 is spaced above the upper surface of 
the stuffing box 6, and a port 2 is provided in the upper 
piston chamber 4 to permit flew of fluid from the well 
bore into the space 22 between these surfaces. Such 
fluid may be drilling fluid, mud or any fluids generally 
encountered in well bores and the hydrostatic pressure 
of this fluid at the inlet port 2i will be exerted against 
the nether surface of the intermediate piston 8 tending to 
cause it to rise-sharply. 
The upper surface of the intermediate member is a 

hammer surface 23 for striking the anvil surface 24 at 
the netherside of the upper piston 7. 

In operation the lower piston chamber 5 is substantial 
ly filled with a non-compressible liquid, such as oil. The 
device is then placed in a string of pipe (not shown) 
which may have a fishing or grappling tool therebelow or 
other tools, such asbits and the like, as desired. 
Assuming that a “fishing” job is to be performed in 

which lost tools, pipe or junk are to be recovered from 
a well bore, a grappling or fishing tool is secured below 
the jar. The jar and fishing tool are lowered into the 
well bore by means of lowering the string of pipe (not 
shown) from the surface. When the fish is encountered 
the fishing tool may be manipulated to engage the fish, 
and rotation of the string of pipe is transmitted through 
the jar to the fishing tool, as described before. Upon 
engaging the fish, all or a portion of the weight of the 
string of pipe is allowed to rest on the jar which “cocks” 
the jar by forcing the piston rod 10 and upper piston 7 
downwardly, thereby forcing the intermediate piston 8. 
downwardly to the position shown in Fig. 1. This down 
ward movement of the intermediate piston 8 forces, by 
means of piston rodi 14, the lower piston 13 into the 
reduced diameter portion 16 at the lower end of the lower 
piston chamber 5. In moving the lower piston 13 down 
wardly the hydraulic fluid flows readily through the check 
valve 20. 
When a jarring action is desired, an upward force is 

exerted on the string of pipe (not shown) extending to 
the-surface, which elevates the upper piston 7 and places 
the fish under an upward strain, the parts being substan 
tially in the position illustrated in Fig. 4. When this weight 
is removed from the intermediate piston 8, the hydro 
static pressure of the fluids in the well bore entering 
the port 21 forces the intermediate piston 8 to move 
upwardly. The initial upward movement of the inter 
mediate piston 8 is slow, compared to the upper move 

i ment of upper piston 5, as the liquid in the lower piston 
chamber 5 retards the initialupward motion of the Iower 
piston 13 until the piston moves out of the reduced diam 
eter portion i6 and into the portion of the lower piston 
chamber 5 which contains the slots 17. When the lower 
piston 13 reaches the slotted portion 17, the lower piston 
13 and intermediate piston 8.are driven upwardly rapidly 
by the hydrostatic pressure of the well fluid in the space 
22, which causes the hammer surface 23 of the inter 
mediate piston 8 to strike the anvil surface 24 of the upper 
piston 7 a violent blow, giving the desired jarring action 
to the fish. This cycle may be repeated as many times as 
desired by merely lowering the string of pipe and then 
taking an upward stress on it. The device and fish may 
be removed from the well bore by elevating the manipulat 
ing string of pipe at the surface. 
While the jar of the present invention has been de 

scribed as used in connection with a fishing job, it wil be 
understood that the jar may be used in connection with 
the usual operations so long as fluid is in the bore hole 
sufficient to provide the desired jarring action. 

4 
An alternate form of the invention is illustrated in Fig. 

5, in which the lower piston rod 14a is made shorter, 
the anvil surface 24a being at the netherside of the stuffing 
box 6, and the hammer surface 23a being the upper sur 
face of the lower piston 13. Thus, in this embodiment, 
the blow is delivered by the lower piston 13 striking the 
stuffing box 16. 
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The modification illustrated in Fig. 6 illustrates a jar 
in which a wash pipe 26 communicates with a fluid pas 
sage 28 provided in the mandrel 10 and with a fluid pas 
sageway 36 through the coupling 2 so that fluid normally 
presentin the string of drilling pipe supporting the mandrel 
10 may be circulated through the hydrostatic jar. 

In this modification the upper end of the wash pipe 26 
is secured to the upper piston 7, such as by the com 
plementary threads 32, so that the wash pipe 26 moves 
with the upper piston 7 and the mandrel 10. Anaxial 
bore 33 is provided through the intermediate piston 8, 
the piston rodi 14, and the lower piston 13 to slidably 
receive the wash pipe 26. The lower end of the wash 
pipe 26 is free to slide or rotate in the passageway 30 
in the coupling 2. Sealing means, such as the O-ring 34 
is provided to prevent leakage of fluid into or out of the 
reduced diameter portion 16. Additional packing such as 
the O-ring 36 is provided in the lower piston 13 between 
the wash pipe 26 and the axial bore 33 to prevent the 
escape offluid from the lower piston chamber 5. 
As thus shown, the wash pipe 26 is free to reciprocate 

with the upper piston 7 and the mandrel 10 without inter 
fering with the movement of the intermediate piston 8, 
the piston rod 14, or the lower piston 13. Of course, the 
connection of wash pipe 26 could be reversed so that it 
would be secured to the lower coupling 2 and be free 
to move in the upper piston 7. Also, any conventional 
sealing means may be used. All other parts and the op 
eration are the same as previously described and no 
detailed description thereof is deemed necessary. 

It is apparent that numerous changes in the details and 
arrangement of parts may be made, and the jar is well 
adapted to carry out the objects set forth and other ob 
jects inherent therein. 

Accordingly, it is desired to be limited only by the 
spirit of the invention and the scope of the appended 
claims. 
What is claimed is: 
1. A hydrostatic jar for use in a well bore having hy 

drostatic pressure therein comprising; a generally cylin 
drical body; a partition separating the body into upper 
and lower piston chambers; a supporting member extend 
ing into suchupper piston chamber and movable relative 
to the body, said supporting member supporting the body 
in said well bore; a hammer element comprising an upper 
piston located in the upper piston chamber and movable 
relative to the body, a piston rod secured to the upper 
piston and slidably extending downwardly through the 
partition, and a lower piston secured to the piston rod and 
movably located in the lower piston chamber; the lower 
piston chamber having a small bore closely fitting the 
lower piston, the lower piston chamber being provided 
with fluid bypass means adiacent the Small bore; liquid 
within the lower piston chanber; a port in the upper 
piston chamber between the partition and the lower sur 
face of the upper piston adapted to permit entry of hy 
drostatic pressure in the well bore for urging said ham 
mer element upwardly; an anvii element in the body 
engageable by the hammer element for imparting a jar 
ring blow to the body; that part of said support located 
in said upper piston chamber engaging said hammer ele 
ment to force the lower piston into the Small bore por 
tion to cock the jar; and slow leakage of liquid passed said 
lower piston in the small bore of the lower cylinder delay 
ing for a substantial period the occurrence of the jarring 
blow by said hammer element until said supporting 
member disengages said hammer element and may en 
gage and exerta direct upward stress on said body. 
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2. A hydrostatic jar for use in a well bore having hy 

drostatic pressure therein comprising; a generally cylin 
drical body; a partition separating the body into upper 
and lower piston chambers; a supporting member ex 
tending into such upper piston chamber and movable 
relative to the body, said supporting member supporting 
the body in said well bore; a hammer element compris 
ing an upper piston movably located in the upper piston 
chamber, a piston rod secured to the upper piston and 
slidably extending downwardly through the partition, 
and a lower piston secured to the piston rod and mov 
ably located in the lower piston chamber; a port in the 
upper piston chamber adapted to permit entry of hydro 
static pressure under a lower surface of the upper piston 
for urging said hammer element upwardly; that portion 
of said supporting member movable in the upper piston 
chamber engaging said upper piston member for cock 
ing said hammer element; said supporting memberbe 
ing movable upwardly relative to the body and inde 
pendently of said hammer element after said cocking 
action to a position to engage and exert a direct upward 
stress on the body; an anvil member in the body en 
gageable by the hammer element for imparting a jarring 
blow to the body; and means to initially restrict move 
ment of the hammer element after said upward move 
ment of the supporting member and then, after a pre 
determined time delay, to release said hammer element 
for delivering the jarring blow by said hammer element 
during continued exertion of said direct upward stress 
by said supporting member. 

3. A hydrostatic jar for use in a well bore having 
hydrostatic pressure therein comprising; a hollow body 
member; a partition separating the hollow body member 
into upper and lower piston chambers; a mandreladapted 
to support the body member in said well bore and having 
a portion slidably and downwardly extending into the 
upper piston chamber; a first piston secured to the man 
drel and movably located in the upper piston chamber, 
said first piston having an anvil surface at its lower por 
tion; a hammer element comprising a second piston lo 
cated below the first piston in the upper piston chamber 
and movable relative to the first piston, said second pis 
ton having a hammer surface at its upper portion, a 
piston rod secured to the second piston and slidably 
eXtending downwardly through the partition and a third 
piston secured to the piston rod and movably located 
in the lower piston chamber; the lower piston chamber 
having a small bore at its lower end closely fitting the 
lower piston, the lower piston chamber being provided 
with fluid bypass means adjacent and above the small 
bore; liquid in the lower cylinder; and a port in the 
upper piston chamber adapted to permit entry of hydro 
static pressure below the second piston forurging said 
hammer element upwardly; said first piston engaging 
said second piston to force said third piston into the small 
boreto cock the jar and slow leakage of liquid past said 
third piston in the small bore of the lower cylinder de 
laying for a predetermined time interval the occurrence 
of a blow by said hammer element until said upper mem 
ber disengages said hammer element and may engage 
and exert a direct upward stress on said body member. 

4. A hydrostatic jar for use in a well bore having 
hydrostatic pressure therein comprising; a hollow body 
member; a partition separating the body member into 
upper and lower piston cylinders; a mandrel for support 
ing said body member in said well bores and having a 
portion slidably and downwardly extending into said 
upper piston cylinder; a first piston secured to said man 
dreland movable in said upper piston cylinder; a hammer 
element comprising a second piston located in the upper 
piston cylinderbelow the first piston, said second piston 
being movable relative to the first piston, a piston rod 
secured to the second piston and slidably extending 
downwardly through the partition, and a third piston 
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6 
secured to the piston rod and movably located in the 
lower piston cylinder; the lower piston cylinder having 
a small bore closely fitting the lower piston at its lower 
portion, said lower piston cylinder, being provided with 
fluid bypass means adiacent and above the small bore; 
liquid within the lower piston cylinder; a port in the 
upper piston cylinder adapted to permit entry of hydro 
static pressure below the second piston forurging said 
hammer element upwardly, said third piston having a 
hammer surface at its upper portion and said partition 
having an anvil surface at its lower portion engageable 
by Such hammer surface for imparting ajarring blow to 
said body; said first piston engaging said second piston 
to force said third piston into the small boreto cock the 
jar and slow leakage of liquid past said third piston in 
the Small bore of the lower cylinder initially delaying 
the occurrence of the jarring blow by said hammer sur 
face until said upper member disengages said second 
piston and may engage and exert a direct upward stress 
on said body member. 

5. A hydrostatic jar for use in a well bore having hy 
drostatic pressure therein comprising; a hollow body 
member; a stuffing box separating the body member into 
upper and lower piston cylinders; a supporting member 
slidably eXtending into such upper piston chamber and 
supporting the body member in said well bore; a ham 
mer element comprising an upper piston located in the 
upper piston chamber and movable relative to the body 
member, a piston rod secured to the upper piston and 
slidably extending through the stuffing box, and a lower 
piston Secured to the piston rod and movably located in 
the lower piston chamber; the lower piston chamber hav 
ing a small bore closely fititng the lower piston; the 
lower piston chamber being provided with fluid bypass 
means adiacent the small bore; said lower piston cham 
ber adapted to receive liquid for initially delaying up 
Ward movement of said hammer element and thereafter 
Suddenly releasing said hammer element to upward 
movement; an anvil in the body engageable by the ham 
mer element for imparting a violent blow to said body 
member; and a port in the upper piston chamber adapted 
to permit entry of hydrostatic pressure below the upper 
piston for urging said hammer element upwardly; that 
portion of Said supporting member extending into said 
upper piston chamber engaging said upper piston to 
force the lower piston into the small bore to cock the 
jar, and thereafter upward movement of said upper 
member engaging and exerting a direct upward stress on 
said body member. 

6. A hydrostatic jar for use in a well bore having hy 
drostatic pressure therein comprising; a generally cylin 
drical body; a stuffing box separating the body into 
upper and lower piston chambers; a supporting member 
movably and downwardly extending into such upper 
piston cylinder and supporting the body; means to pre 
Vent relative rotation between said supporting member 
and Said body; a hammer element comprising an upper 
piston located in the upper piston chamber and movable 
relative to the body member, a piston rod secured to 
the upper piston and slidably extending through the stuff 
ing box, and a lower piston secured to the piston rod 
and movably located in the lower piston chamber; the 
lower piston chamber having a small bore at its lower 
portion closely fitting the lower piston, said lower piston 
chamber being provided with fluid bypass means above 
and adiacent the Small bore; liquid within the lower 
piston cylinder; a port in the upper piston cylinder 
adapted to permit entry of hydrostatic pressure under 
the upper piston for urging said hammer element up 
wardly; an anvil in the body engageable by the hammer 
element for imparting a violent blow to said body; that 
portion of the supporting member extending into the 
upper piston cylinder engaging said upper piston to force 
the lower piston into the small bore to cock the jar, and 
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slow leakage of liquid past said lower piston in the small flow of the liquid through the lower piston during its 
bore portion delaying for a predetermined time interval downward movement. 
the occurrence of the blow by said hammer until said 8. The hydrostatic jar of claim 6 including a coupling 
supporting member disengages said hammer element and 5 at the lower end of the body. 
:e: : a direct upward stress on said References Cited in the file of this patent 

7. The. hydrostatic jar of claim 6 including a check UNITED STATES PATENTS 
valve in the lower piston constructed and arranged to 2,126,241 Black ----------------- Aug. 9, 1938 
prevent flow of the liquid downwardly through the lower 1o 2.265,431 Kerr ------------------ Dec. 9, 1941 
piston during its upward movement and permit rapid 2,309,872 Shaffer et al. ------------ Feb. 2, 1943 

  


