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3,349,858 
HYDRAULIC JARRING APPARATUS HAVING A 
RESTRICTED FLOW PATH FROM ITS CHAMBER 
WITH CONSTANT FLOW REGULATOR MEANS 

David V. Chenoweth, Houston, Tex., assignor to Baker 
Oil Tools, Inc., Commerce, Cali?, a corporation of 
California 

Filed Oct. 14, 1965, Ser. No. 495,937 
15 Claims. (Cl. 175-297) 

The present invention relates to subsurface well bore 
equipment, and more particularly to hydraulic jars used 
in well bores for delivering an impact blow for the pur 
pose of freeing devices stuck in the well bore, or moving 
devices in the well bore. 

In hydraulic jarring apparatus’ a stretch or pull is taken 
on a pipe or other running-in string attached to the jar 
assembly for the purpose of forcing a piston against oil, 
or other liquid, in the apparatus, causing it to ?ow through 
a narrow passage or passages until the piston moves into 
a larger diameter of the surrounding cylinder, whereupon 
the piston is freed and the stretch taken in the running-in 
string is e?fective to accelerate the assembly secured to 
the running-in string and cause a knocker or hammer por 
tion thereto to strike a companion knocker or hammer 
portion on a surrounding body, which is secured directly 
or indirectly to the device to be moved. 

In the prior devices, extremely close tolerances have 
been necessary in connection with the piston and cylinder 
arrangement to control the flow of liquid, for the purpose 
of regulating the jarring action and the time over which 
the jarring cycle occurs. The time of the cycle varies 
with the strain taken on the pipe or running-in string. 

In the present invention, a jarring apparatus is provided 
in which extremely close tolerances of the piston portion 
in the companion cylinder are not necessary, inasmuch as 
a suitable seal can be provided therebetween. The dis 
placement of the liquid in the outer or cylindrical portion 
of the jarring mechanism from one side of the piston to 
the other occurs at a controlled rate, and without the 
requirement for having close tolerances between the por 
tions of the apparatus. The strain taken on the inner or 
piston portion of the apparatus can vary and yet the 
time required for securing the impact blow will remain 
constant, since the liquid can only be displaced through 
the jarring mechanism at a controlled and constant rate. 
In view of the lack of necessity for providing close toler 
ances, the hydraulic jar apparatus is less costly to produce 
and is easier and more economical to maintain. Moreover, 
it is unnecessary to provide a con?ned body of oil as the 
liquid medium, since the liquid in the well bore itself 
can be used in the apparatus. ‘ 

This invention possesses many other advantages, and 
has other purposes which may be made more clearly ap 
parent from a consideration of a form in which it may be 
embodied. This form is shown in the drawings accompany 
ing and forming part of the present speci?cation. It will 
now be described in detail, for the purpose of illustrating 
the general principles of the invention; but it is to be 
understood that such detailed description is not to be 
taken in a limiting sense, since the scope of the invention 
is best de?ned by the appended claims. 

Referring to the drawings: 
FIGURE 1 is a longitudinal section, with parts shown 

in elevation, of a jarring mechanism or apparatus em 
bodying the invention, with its parts in their initial or 
closed position prior to imparting a jarring blow; 

FIG. 2 is a longitudinal section, on an enlarged scale, 
through the cylinder and piston portion of the apparatus 
illustrated in FIG. 1; 
FIG. 3 is‘an enlarged fragmentary longitudinal section 
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portion of the apparatus dis through the flow regulator 

closed in FIGS. 1 and 2; 
FIG. 4 is a view similar to FIG. 3 illustrating the ?ow 

regulator mechanism in another position; 
FIG. 5 is an enlarged cross-section taken along the line 

5-5 on FIG. 1; 
FIG. 6 is a cross-section taken along the line 6-6 on 

FIG. 2; 
FIG. 7 is an enlarged section taken along the line 7~—7 

on FIG. 3. 
A hydraulic rotary jar apparatus A is illustrated in the 

drawings, which is adapted to be lowered in a well bore 
on a suitable running-in string B, such as a string of pipe, 
and which is adapted to be suitably connected, in a known 
manner, to a ?sh (not shown) stuck in the well bore, or 
to some other device (not shown) in the well bore, upon 
which a jarring blow is to be imposed. As disclosed, the 
hydraulic jar apparatus includes a tubular inner member 
or mandrel 10‘ having an upper threaded box 11 for 
threaded attachment to the lower end of the tubular 
string B extending to the top of the well bore. This inner 
tubular member or mandrel is telescopically disposed 
within an outer tubular member or ‘body 12, the lower end 
of which may have a suitable threaded pin 13 thereon 
for threaded attachment to a wash pipe (not shown), or 
any other mechanism, that is connected. by suitable means 
(not shown) to the ?sh or other device to be moved in the 
well bore. 

The inner member or mandrel includes an upper sec 
tion 14, having a threaded box 11, having a threaded pin 
15 at its lower portion threadedly secured within a com 
panion box 16 in the piston portion 117 of the mandrel 
which has a lower threaded box 18 for threaded attach 
ment to a lower section 19 of the mandrel. The outer body 
12 includes an upper section 20 that has internal splines 
21 in its lower portion meshing with elongate external 
splines 22 of the mandrel, so that the mandrel 10 can be 
shifted longitudinally in the outer body 12 and yet allow 
full torque to be transmitted between the mandrel and 
the body in both rotary directions. The upper portion 23 
of the upper body section 20 is in the form of a sleeve 
that has an internal seal ring 24 mounted thereon for 
slidably sealing against the cylindrical periphery 25 of 
the mandrel section 14 above its splined portion 22, the 
sealing engagement with the periphery being maintained 
during the entire length of stroke of the mandrel 10 with 
in the outer body 12. 

The upper section 20 of the outer body 12 is threaded 
ly secured to the main body section 26, which includes 
an intermediate portion 27 spaced from the splined por 
tion 22 of the mandrel to form an elongate annular upper 
chamber 28 therebetween. Below the upper chamber por 
tion 28, the outer body member has a cylindrical portion 

A 29 of a smaller internal diameter than the upper portion 
27, providing a cylinder wall 30 along which the piston 
portion 17 of the inner mandrel can slide. The piston por 
tion has an’external diameter 31 substantially less than 
the internal diameter of the cylinder wall 30, providing 
an annular space 32 therebetween communicating at its 
upper end with the upper chamber 28. Despite the pres 
ence of this annular space, the piston is sealed against 
the cylinder wall by a piston or seal ring 33 mounted on 
the piston and slidably and sealingly engaging the cylinder 
wall. This seal ring may be of any suitable construction, 
its upper end bearing against a downwardly facing shoul 
der 34 on the piston and its lower end bearing against a 
retainer ring 35 slidable ‘along the cylinder wall and held 
against the piston seal ring by a nut 36 threaded on the 
lower end of the piston 17. 
A liquid disposed in the upper chamber 28 is adapted 

to move around the upper portion of the piston 17 and 
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through the piston into a lower chamber 38 below the 
piston, de?ned between the lower section 19 of the inner 
mandrel and the cylindrical portion 29 of the outer body 
member 12. The lower end of this annular chamber 38 
communicates with an annular space 39 between the lower 
mandrel section 19 and the inner reduced diameter wall 
40 of the main portion 26 of the outer body, this last 
mentioned annular space communicating with the interior 
of the mandrel section 19 through a plurality of circum 
ferentially spaced, elongate, slotted ports 41 which are 
relatively narrow to function as a screen in connection 
with the passage of liquid from the wall bore into and 
out of the jar mechanism. This liquid is the restraining 
medium used in connection with the taking of a stretch 
on the pipe secured to the upper end of the hydraulic jar 
apparatus. The lower portion 42 of the lower mandrel 
section 19 below the thin, slotted ports 41 has a diameter 
conforming to the inside diameter of the body wall 40, to 
support the lower portion of the mandrel in its telescopic 
movement within the outer member or body 12. 
The liquid in the upper chamber 28 can only pass to 

the lower chamber 38 by moving through a path that in 
cludes an annular space 32, which opens into a passage 
43 within the piston controlled by a ?ow regulator valve 
44. This ?ows regulator valve is disposed within a longi 
tudinal bore 45 formed in the piston, the regulator valve 
including a cylinder 46 disposed in this bore and resting 
upon a shoulder 47 forming the lower end of the bore. 
The cylinder is maintained within the bore by an upper 
cylinder head 48 within the bore, whose substantial up 
ward movement in the bore is prevented by the lower end 
49 of the upper mandrel section 14 located closely ad 
jacent thereto. Leakage of ?uid around the periphery of 
the cylinder head is prevented by a suitable side seal ring 
50 thereon sealingly engaging the wall of the bore. 

Liquid can ?ow from the annular space 32 between the 
piston 17 and the cylinder wall 30 through a side port 51 
in the piston opening into the bore 45. Such liquid will 
pass from the port 51 into a circumferential groove 52 in 
the cylinder 46, which communicates with a cylinder port 
53 extending to its interior. A ?ow regulator sleeve or 
piston 54 is slidably mounted in the cylinder 46, having a 
peripheral groove 55 communicating with the cylinder 
port 53 and a side port 56 providing communication be 
tween this groove and the central passage 57 through the 
sleeve or piston valve. The lower end portion of the sleeve 
valve member has a central choke ori?ce 58 therein from 
which ?uid can discharge into the longitudinal piston pas 
sage 43, extending from the enlarged bore or counter 
bore 45, for discharge from the lower end of the piston 
into the lower chamber '38. Leakage of ?uid in a down 
Ward direction along the cylinder sleeve 46 is prevented 
by a suitable side seal ring 59‘ thereon below its circumfer 
ential groove 52 engaging the wall of the piston bore 45 
below the piston port 51. 
The sleeve 54 is normally urged in an upward direction 

and into contact with the cylinder head 48 by a helical 
compression spring 60, the lower end of which bears 
against an upwardly facing piston shoulder 61, and the 
upper end of which engages the sleeve. When the sleeve 
is contacting the cylinder head 48, the groove 55 of the 
sleeve fully exposes the cylinder port 53 so that ?uid can 
?ow unrestrainedly through the cylinder port 53 and the 
sleeve port 56 to the interior of the latter. The ?ow of 
?uid through the regulator valve builds up a pressure 
diferential on the lower portion 62 of the sleeve across its 
ori?ce 58, which tends to shift the sleeve valve 54 down 
wardly against the force of the spring 60 so as to shift 
the sleeve valve partially across the cylinder port 53 and 
throttle the area thereof. 
The sleeve valve 54 with its ori?ce 58, and the spring 

60 therebelow, will insure the maintenance of a predeter 
mined pressure drop through the ori?ce, which is accom 
panied by a predetermined volumetric rate of ?ow of liq 
uid therethrough. Thus, if the pressure on the upstream 
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4 
side of the ori?ce 58 tends to increase, the sleeve is shifted 
downwardly partially across the cylinder port 53 and re 
duces its area, thereby throttling the ?ow of ?uid there‘ 
through and decreasing the pressure on the upstream side 
of the ori?ce. On the other hand, should the pressure on 
the upstream side of the ori?ce tend to decrease, then the 
spring 60 moves the sleeve or piston 54 upwardly to in 
crease the effective area of the cylinder port 53, thereby 
increasing the pressure of the liquid on the upstream side 
of the ori?ce. The sleeve, by its throttling action on the 
cylinder port, will maintain the pressure of the liquid 
?owing through the port 53 to the interior 57 of the sleeve 
valve, and on the upstream side of the ori?ce 58, at a 
substantially constant value, the ?ow of liquid through 
the ori?ce remaining at a substantially constant rate. 
The presence of the constant ?ow regulator valve 44 

insures that liquid can only transfer from the upper cham 
ber 28 to the lower chamber 38 at a predetermined rate 
of ?ow, regardless of the upward strains taken on the pipe 
(not shown) connected to the inner mandrel 10 and its 
piston 17. With a lesser strain taken thereon, the effective 
?ow area of the cylinder port 53 is greater, so that the 
throttling action or reduction of the pressure below that 
imposed upon the liquid in the upper chamber by the pis 
ton is less. On the other hand, if a much greater strain is 
taken on the pipe and the inner mandrel and its piston, 
the throttling action of the sleeve 54 will be greater, so 
that the higher pressure in the chamber 28 is reduced 
in value preparatory to passing into the central passage 57 
of the sleeve valve member. Accordingly, the liquid pres 
sure on the upstream side of the ori?ce 58 remains con 
stant, insuring ?ow of ?uid through the ori?ce at a con 
stant rate. 

In the use of the apparatus, it is ?rst placed in the 
position illustrated in FIGS. 1 and 2, in which the inner 
mandrel 10 is fully telescoped within the body 12. The 
piston 17 can shift downwardly within the cylinder 29 
very readily, since the liquid in the lower cylinder‘space 
38 can ?ow easily upwardly through a by-pass or return 
passage 70 extending longitudinally through the piston 
to the upper chamber 28. Downward ?ow of liquid 
through this by-pass passage is prevented by a suitable 
check valve device 71, such as a ball valve member, that 
moves downwardly into engagement with a companion 
seat 72 in the passage. Upward movement of the ball 
member 71 away from its seat is limited by its engagement 
with the lower end 49 of the upper mandrel section. The 
ball member is disposed within an enlarged bore 73 of 
the by-pass passage 70 so that liquid can ?ow in an up 
ward direction freely around the ball member and 
through the upper portion of the by-pass passage to the 
upper chamber. 
Assuming the jarring apparatus has been lowered in 

the well bore and that it has been appropriately connected 
with the ?sh, or other device, in the well bore to be shift 
ed, the mandrel 10 is moved downwardly within the body 
to the position disclosed in FIGS. 1 and 2, in which the 
piston seal 33 is in contact with the lower portion of the 
cylinder wall 30, the liquid in the well bore passing 
through the slotted ports 41 and the annular space 39 
into the lower chamber 38 and then upwardly through the 
by-pass passage 70 and around the check valve 71 there 
in into the upper chamber 28 to fully ?ll the latter be 
tween the piston 17 and the head or hammer portion 20 
of the outer body member 12. An upward strain or stretch 
is taken on the pipe B secured to the mandrel, the inner 
assembly of the jar being pulled upwardly at a rate which 
will always be constant since the liquid can only ?ow from 
the upper chamber 28 through the regulator valve 44 
and the passage 43 at a constant rate. Such ?ow will occur 
with a stretch taken on the pipe, until the seal 33 moves 
out of the cylindrical bore 30 into the enlarged diameter 
portion 27 of the outer body member, which suddenly re-p 
leases the resistance to upward movement of the pipe 
and piston, allowing unobstructed passage of ?uid from 
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the upper chamber 28 around the exterior of the piston 
17. This results in continued upward movement of the 
entire inner assembly at an accelerated speed, due to the 
stretch on the pipe, until the upper hammer or knocker 
portion 80 at the upper end of the piston strikes the head 
or hammer portion 20 of the outer body member '12, the 
blow thus struck being transmitted through the outer body 
member, and through Whatever parts are connected to 
its lower portion, to the ?sh, or other device, in the Well 
bore that is to be freed or moved. - 

After a blow has been struck, the apparatus can be 
recocked for striking of another blow merely by lower~ 
ing the pipe B and the inner mandrel 10 to reshift the 
piston portion 17 downwardly within the cylinder, the 
liquid in the well bore and the lower chamber 38 mov 
ing relatively freely through the by-pass passage 70 and 
around the check valve 71 back into the upper cham 
ber 28. Additional blows can be delivered as often as de 
sired by repeating the foregoing cycle of operation. As in 
dicated, regardless of the stretch taken upon the pipe and 
the force imposed on the pipe, the liquid can only be dis 
placed from the upper chamber 28 and through the ?ow 
regulator valve 44 at a constant rate, insuring that the 
time of delivery of the blow, regardless of the degree of 
the blow, will be the same. 
The apparatus need not be made with extremely close 

tolerances since the sealing effectiveness of the piston 17 
with respect to the cylinder Wall 30 is readily obtainable 
through use of the piston seal ring structure 33. It is 
only essential that the ?ow regulator valve 44, and pri 
marily the size of its ori?ce 58 and the force of its spring 
60, be properly determined, to insure appropriate regula 
tion of the jarring action and the time of each cycle. In 
asmuch as close tolerances are unnecessary, the cost of 
producing the hydraulic jar apparatus is reduced, and it 
is easier to maintain in proper‘ operating condition. 

I claim: 
1. In hydraulic jarring apparatus to be disposed in a 

well bore: an outer member having a hammer portion; an 
inner member disposed within and movable relative to said 
outer member, said inner member having a hammer por 
tion; piston means on one of said members shiftable by 
relative movement between said members between a ?rst 
position closely adjacent to the other of said members and 
a second position substantially spaced from said other 
of said members; said piston means when in said ?rst posi 
tion and with said hammer portions spaced from each 
other providing with said members a chamber on one 
side of said piston means adapted to contain a liquid; 
means providing a restricted ?ow path from said chamber 
for the liquid therein during movement of said piston 
means from said ?rst position to said second position; 
?ow regulator means in said restricted flow path for main 
taining the rate of flow of liquid from said chamber sub 
stantially constant; liquid in said chamber being movable 
freely therefrom upon shifting of said piston means to said 
second position, whereby said hammer portions can im 
pact upon each other. 

2. In hydraulic jarring apparatus as de?ned in claim 1; 
said piston means being on said inner member. 

3. In hydraulic jarring apparatus as de?ned in claim 1; 
said piston means being on said inner member; said re 
stricted ?ow path means extending through said piston 
means; said ?ow regulator means being on said piston 
means. 

4. In hydaulic jarring apparatus as de?ned in claim 1; 
said ?ow regulator means comprising an ori?ce, and 
automatically variable throttle means for maintaining sub 
stantially constant the pressure of the liquid on the up 
stream side of said ori?ce. 

5. In hydraulic jarring apparatus as de?ned in claim 1; 
said ?ow regulator means comprising an inlet for the 
liquid in said chamber, a sleeve valve having an ori?ce 
and shiftable across said inlet to throttle the flow of liquid 
therethrough to the upstream side of said ori?ce. 
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6 
6. In hydraulic jarring apparatus to be disposed in a 

well bore: an outer member having a hammer portion; an 
inner member telescopically disposed .in said outer mem 
ber and having a hammer portion adapted to impact upon 
said other hammer portion; piston means on one of said 
members shiftable by relative longitudinal movement be 
tween said members between a ?rst position closely adja 
cent to the other of said members and a second position 
substantially spaced from the other of said members; said 
piston means when in said ?rst position with said hammer 
portions longitudinally spaced from each other providing 
with said members a chamber on one side of said piston 
means adapted to contain a liquid; means providing a 
restricted ?ow path from said chamber for the liquid 
therein during longitudinal movement of said piston means 
from said ?rst position to said second position; ?ow regu 
lator means in said restricted flow path for maintaining 
the rate of ?ow of liquid from said chamber substantially 
constant; liquid in said chamber being movable freely 
therefrom upon longitudinal shifting of said piston means 
to said second position, whereby said hammer portions 
can impact upon each other. 

7. In hydraulic jarring apparatus as de?ned in claim 6; 
said piston means being on said inner member. 

8. In hydraulic jarring apparatus as de?ned in claim 6; 
said piston means being on said inner member; said re 
stricted ?ow path means extending through said piston 
means; said ?ow regulator means being on said piston 
means. 

9. In hydraulic jarring apparatus as de?ned in claim 
6; said ?ow regulator means comprising an ori?ce, and 
automatically variable throttle means for maintaining sub 
stantially constant the pressure of the liquid ?owing from 
said chamber and within said ?ow path to the upstream 
side of said ori?ce. 

10. In hydraulic jarring apparatus as: de?ned in claim 
6; said ?ow regulator means having a liquid inlet for 
?uid from said chamber a sleeve valve having an ori?ce 
shiftable across said inlet to throttle the ?ow of liquid 
passing therethrough to the upstream side of said ori?ce. 

11. In hydraulic jarring apparatus to be disposed in a 
well bore: an outer member having a hammer portion, 
a ?rst cylindrical bore below said hammer portion, and a 
second cylindrical bore below said ?rst cylindrical bore 
and of lesser diameter than said ?rst cylindrical bore; an 
inner member telescopically disposed in said outer mem 
ber and having a hammer portion below and adapted to im 
pact upon said other hammer portion; a piston on said 
inner member in slidable sealing relation to the wall of 
said second bore; said inner and outer members providing 
a chamber above said piston for a liquid; means providing 
a restricted ?ow path from said chamber for the liquid 
therein during upward movement of said inner member 
and said piston within said outer member and with said 
piston in slidable sealed relation'to said second bore; ?ow 
regulator means in said restricted ?ow path for main 
taining the rate of ?ow of liquid from said chamber sub 
stantially constant; liquid in said chamber being movable 
freely therefrom around the exterior of said piston upon 
shifting of said piston from sealed relation to said second 
bore, whereby said hammer portions can impact upon 
each other. 

12. In hydraulic jarring apparatus as de?ned in claim 
11; said flow regulator means comprising an ori?ce, and 
automatically variable throttle means for maintaining sub 
stantially constant the pressure of the liquid ?owing from 
said chamber and into said ?ow path to the upstream side 
of said ori?ce. 

13. In hydraulic jarring apparatus as de?ned in claim 
11; said restricted ?ow path extending through said pis 
ton; said ?ow regulator means comprising an inlet for 
liquid from said chamber, a sleeve valve having an ori?ce 
and shiftable across said inlet to throttle the ?ow of liquid 
therethrough to the upstream side of said ori?ce. 

14. In hydraulic jarring apparatus as de?ned in claim 
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11; means providing a by-pass for liquid from a region 
in said outer member below said piston to said chamber 
above said piston; and check valve means adapted to close 
said by-pass against downward flow of liquid therethrough. 

15. In hydraulic jarring apparatus as de?ned in claim 
11; passage means for liquid in the well bore into said 
outer member below said piston; means providing a by 
pass for the well bore liquid from below the piston to 
said chamber above said piston; and check valve means 
closing said by-pass against downward ?ow of liquid. 
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