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This invention relates to a hydraulic well jar, and 
more particularly to a jarring tool for use in the removal 
of a stuck object in the bore of a well and in which a 
liquid is employed for controlling the action of the tool. 
The invention ?nds particular application in jarring 

tools of the hydraulic type, having inner and outer con 
centrically arranged tubular parts movable longitudinally 
relative to each other and forming between them a closed 
?uid chamber. The outer part, or barrel, in jars of this 
type, is provided with a portion of restricted internal 
diameter within the ?uid chamber, and the inner part, or 
mandrel, carries a piston which is movable into and out 
of the restriction, the annulus of the piston being slightly 
smaller than the internal diameter of the restriction to 
permit the ?ow of liquid past the piston as the piston 
moves in the restriction. 

In the use of jars of this type, the outer part, or barrel, 
may be connected to an operating string, while the inner 
part, or mandrel, may be connected to an object stuck in 
the bore of a well, and upon upward or downward 
movement of the operating string, the parts are moved 
longitudinally relative to each other, the liquid in the 
chamber ?owing past the piston during such movement. 
Upon movement of the piston into the restriction, how 
ever, the ?ow of liquid past the piston is restricted, so 
that further relative movement of the parts takes place 
very slowly, resulting in the development of tension or 
compression in the operating string, depending upon 
whether the same is being moved upwardly or down 
wardly. As soon as the piston moves out of the restric 
tion, however, the relative movement of the parts is no 
longer restrained, and the parts move suddenly to the 
limit of their relative movement to produce a jarring 
action. 

Jars of this type may be used to produce a jarring 
action either upwardly or downwardly, and in the event it 
is desired to operate such a jar to carry out a jarring ac 
tion in one direction only, either upwardly or down~ 
wardly, the di?iculty is encountered that the parts must 
be moved relative to each other in the opposite direc 
tion to bring them to position to initiate a jarring stroke, 
and such return movement of the parts can take place 
only very slowly as the piston makes its return movement 
in the restriction, thus greatly slowing the jarring opera 
tion. 

In the use of such tools the ?uid chamber is custom 
arily ?lled completely with a suitable liquid, such as oil, 
and any loss of liquid due to leakage results in the en 
trance of air into the chamber, which may adversely 
affect the operation of the tool, in that it interferes with 
the hydraulic action of the same, and continued opera 
tion of the tool in such condition often results in the 
formation of an undesirable emulsion with the oil. The 
construction of such a tool having a ?uid chamber which 
is adapted to be completely ?lled with liquid also 
presents a di?icult problem in that the inner and outer 
parts must be so formed that no change in the volume 
of the ?uid chamber will take place upon relative longi 
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tudinal movement of the parts. A slight variation in 
the volume of the ?uid chamber, brought about upon 
relative longitudinal movement of the parts, may result 
in the production of a tool which does not operate prop 
erly or in which the packing between the moving parts 
is subjected to excessive pressures, causing leakage of the 
liquid, or permitting the entrance of air into the ?uid 
chamber. 
The present invention has for its principal object the 

provision of a jarring tool of the type referred to in 
which the above disadvantages are overcome, and in 
which means is provided for the relatively rapid move 
ment of the piston in the restriction, upon relative longi 
tudinal movement of the inner and outer parts in one 
direction, in order to permit a rapid movement of the 
parts to place the tool in condition for jarring operation 
upon relative movement of the parts in the other direc 
tion. 

Another object of the invention is to provide a jarring 
tool of the hydraulic type, having inner and outer tele 
scopically arranged tubular parts movable longitudinally 
relative to each other, and forming between them a 
closed liquid chamber, the outer parts having a portion 
of reduced internal diameter forming a restriction in the 
chamber, and the inner part carrying a piston whose 
annulus is slightly smaller than the restriction, there 
being compressible means within the chamber responsive 
to the pressure of the liquid therein, to permit the piston 
to have unrestrained movement in the restriction, upon 
relative longitudinal movement of the parts in one direc 
tion. 
Another object of the invention is the provision of a 

jarring tool of the type referred to wherein a compres 
sible ?uid is utilized within the liquid chamber which is 
responsive to pressure developed in the liquid in the 
chamber to permit relatively unrestricted movement of 
the piston in the restriction, upon relative longitudinal 
movement of the parts in one direction, and means is 
provided for maintaining the compressible ?uid out or’ 
contact with the liquid in the chamber to prevent inter 
mingling of the ?uid with the liquid. 
A further object of the invention is to provide a jarring 

tool of the hydraulic type, constructed as described above, 
and embodying means responsive to the pressure of the 
liquid in the ?uid chamber, upon relative longitudinal 
movement of the parts in one direction, to permit move 
ment of the piston in the restriction in said one direction 
more easily than in the other direction, said means being 
eifective to cause a ?ow of liquid through the restriction 
in the other direction, upon movement of the piston out 
of the restriction in said one direction. 
Another object of the invention is the provision of a 

jarring tool constructed with inner and outer concentri 
cally arranged tubular parts movable longitudinally rela 
tive to each other, and forming between them a closed 
?uid chamber, the outer part having a portion of reduced 
internal diameter forming a restriction within the cham 
ber, and the inner part carrying a piston whose annulus is 
slightly smaller than said portion of reduced diameter, 
there being means in the chamber responsive to variations 
in the volume of the chamber at one side of the restric 
tion, to allow the piston to have relatively unrestricted 
movement in one direction in the restriction. 
A further object of the invention is the provision of a 

jarring tool of the type referred to, which is of simple 
design and rugged construction, capable of long With 
standing the severe conditions of use to which such an 
object is customarily subjected. 
The above and other objects and advantages of the 

invention will best be understood from the following de 
tailed description, constituting a speci?cation of the same. 
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7 when taken in conjunction with the annexed drawings, 
wherein— » 

Figure 1 is a schematic View illustrating the various 
parts of the invention and showing the general relation 
ship between the p arts; . ' 

Figure 2 is a fragmentary'elevational ‘view, partly ‘in 
cross section, of ‘the upper portion‘of a :jarin accordance 
with the "invention; . 

Figure 2A is a fragmentary 'elevational view, {partly in 
cross section, of ‘the lower portion ofthe same; ' 

Figure 3 is a cross-sectional view taken along the line 
3——-3 of ‘Figure 2,‘ vlooking in the‘direction indicated 'by 
the arrows; 

Figure 4 is across-sectional view taken-along the‘linelof 
4-4 of ‘Figure 12A, looking in‘the direction indicated by 
the arrows; , . 

Figure 5 is a-fragmentary vertical cross-sectional view 
on a somewhat enlargedscale, showing details of construc 
tion of a-prefe'rred form of the invention; . 
' Figure 6 is a fragmentary elevational view, :partly in 
cross section, illustrating a somewhat different form‘ of 
the invention; ' 

Figure Tis a .view similar to that of v‘Figure 6, illustrat 
ing another form‘of'the invention; 

Figure 8 is a view similar to'that of Figure 5, 
ing a further different form of the invention; 

Figure 9 is a view similar to that of Figure 2, illustrat 
ing a furtherdifferent form of the invention; and 

Figure 10 is a view similar to that of ‘Figure 6, illustrat 
ing a somewhat modi?ed form of the invention. 

Referring now to the drawings in greater detail, the 
jar comprises inner-and outer telescopically arranged'tubu 
lar parts indicated generally at 1 and 2, respectively, 
which parts are movable longitudinally relative to each 
other, and ‘form between them a closed ?uid chamber 48. 

illustrat 

The outer part'is conveniently made up of an upper tubu- . 
lar coupling member ‘10, and intermediate barrel section 
12 and allower tubular member '14, and the inner part is 
made up of upper and lower tubular mandrel sections 16 
and 18, respectively. The lowerend of ‘the lower'mandrel 
section 18 is externally ‘threaded, as indicated at v20, for 
the attachment thereto of a lower ‘coupling member 22, 
whichlis-provided with an internally threaded box portion, 
as indicated at 24, by which the inner fpartof'the tool is 
attached —to the upper end of a lower section 26 of the 
operating string, or'o’ther device below the jar. 
At its upper end the upper'coupling vrnemberIlO has 

an externally threaded endportion 28, by which this 
member may be attached to the lower end of a section '30 
of an operating'string, and at its lower end 'the upper 
coupling memberthas a reduced extern'ally'threaded por 
tion 32, by which it is threadably vattached to the upper 
end of the barrel 12. The lower end of the upper-cou 
pling member is also inwardly thickened, as indicated at 
34,'and is provided with inwardlyopening, Iannular, inter 
nal grooves 36, within which sealing means, such as'O 
rings 38 are received, to ‘form a ?uid tight seal between 
the upper coupling member and the upper mandrel sec 
tion 16. p 

The lower tubular member 14 has a reduced, externally 
threaded, upper end portion 40, by which this member is 
threadably attached to the lower end of the barrel 112, 
and the lower end‘ of the member 14 is inwardly thickened, 
as indicated at 42, and is provided with'inwa'rdly open 
ing, annular internal grooves 44, for the reception of seal; 
ing means, such as O-rings 546, which form a ?uid tight 
seal between’ the member 14 and the lower mandrel sec 
tion 18. 
'Betweenthe‘inner and outer tubular parts, and extend 

ing from the sealing means 38 in the upper coupling mem 
ber to the sealing’ means 46 in‘the‘lower tubular member 
14 there is a ‘closed ?uid chamber 48, which'is normally 
intended tovv bei?lled jwith 'a‘suitable liquid,_ such asjoil. 
The barrel section'12 has an-inwafdly thickened portion 
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50, providing .an annular restriction in the chamber 48, 
for a purpose later to be made apparent. 
The upper and lower mandrel sections 16 and 18 are 

threadably connected together, as indicated at 52, and 
the lower mandrel section has an exteriorly thickened 
annular portion 54, forming an upwardly facing shoulder 
56, upon which an annular {member 58 is seated, the 
lower end 60 of the upper mandrel section being engage 
able with the member 58, to retain the ‘same in position 
on the mandrel. The member 58 is conveniently formed 
with an internalannular groove ‘62,'forithe'reception of 
suitable *sea‘l'ingme'ans, such. as tan ‘DAring f64,!liforming a 
?uid tight seal between the member .58 and the mandrel. 
The member 58 forms ‘a piston on‘the mandrel, which is I 
adapted to move into and out of the restriction 50,’ upon 
relative longitudinal movement of the inner and outer 
parts. 

Withlthe rpar'ts'asse’mbledias- shown, it willtbe apparent 
that upon frelativ'e longitudinal ‘movement of ‘the sinner 
and outer parts, ‘when the piston 5'8ienters the restriction 
50 I'?ow Jof liquid ‘in the- chamber Ifroni one side to J-the 
other :side of Ithe irestrictio'n will be ‘restricted, Iand 1the 
rate of "relative longitudinal :movement between the in 
nerand outer parts ‘willldepend' upon the amount-‘of 'cl'ear~ 
ance between the restriction and ithe ‘outer circumference 
of fthe ‘piston. With the piston entering the restriction, 
the exertion of a downward :force on the ‘operating ‘string 
will result :in Yforcing vthe liquid in the chamber ‘slowly 
from -one side "of the restriction to ‘the other side thereof 
pastithe piston, thus building up a'cornpressive force in 
the operating istring ‘while the ‘piston moves slowly 
through the restriction. As soon as‘the piston moves :‘out 
of the restriction, however, the liquid in 'thieiic‘h'amber 
may ‘move freely past the pistongand ,th'eiinn'eriand =ou't'er 
parts may move rapidlyrela'tive vto .each other. The pis 
ton 58, may, if desired, have a restricted .duot159il‘e'ading 
from vthe .upper to ‘the lower side thereof, as v‘s'e'e'r'r in 
Figure .2, whereby liquid may i?owlfr'o'ml'one side 'of-the 
piston to the other as the piston moves in ‘the‘re's‘t'ri‘ction. 
The flower'end of th'elower tubular member fl'4r'h'asia 

contact 'face '98 on :the outer :part, ‘which is engageable 
with the-upper :end'face 100 of theél'ow'er .couplin'g‘mern 
ber 22 to produce a downward jarring action upon ‘oper 
ation of the tool. The lower tubular member 14 is also 
provided withi-interna-‘l .splin'es'66, which mesh with ex 
ternal splines £68 vforn‘ied ionIthelowenmandreI'section.18, - 
whereby rrelative rotation of‘th'e inner'iand louter parts is 
prevented. The exteriorly thickenedrannular-‘por'tion :54 
of‘the lower ‘mandrel section 118 has ‘fa lower ‘face 102, 
shown ‘in Figure -2, which :i's=engage'able"1withithe'upper 
ends 104 of the splines 66 of the barrel 12 as seen lin 
Figure ‘2A, i-to ‘produce an .upward ":jarrin'g action in the 
operation of the‘tool. 
As vbest seen in Figures 2., 3 and '5, the ‘barrel 12 also 

has an inwardly ‘thickened portion 70, providing an up 
wardly facing annular shoulder 72, and in the'preferr‘ed 
form of the invention, as :best seen in Figures 2 and 5, 
there is an annular casing 74, preferably formed of metal 
or lo'therirelatively ‘rigid material, is‘urr'ounding 'the'upper » 
mandrels'ection 1'6, Within'thelba'rrel ‘1.2, and ine'enga'ge- > 
ment with the‘ shoulder 72 therein. :In order to securely 
maintain the casing against longitudinal movement in 
the barreliitlie ‘slower end 'surfa'c‘e'bf it'he upper-coupling 
member 10 may engage the upper surface'of’the easing 
to'hold the same against‘the shoulder 72. The casing '14 
is of hollow construction, and enclosed within the casing 
there is a hollow member 76, in the 'form'tof aclos‘ed 
container of ?exible material, ?lled with compressible 
materiahsuch as- air. ' The casing '74 ‘is ialsor'provi‘ded'with 
openings 778, communicating with the interior of‘ the 
casing ‘ and also?‘ with the chamber - 48, whereby? liquid ‘in 
the chamber may enter the casing. ' 
During the operation of the tool, the‘exertion'of an 

upward‘pull on the'operating string will result in *moving 
the barrel longitudinally upwardly ‘relative ‘to the man 
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drel, so that when the piston 53 enters the restriction 59 
the ?ow of liquid in the chamber from one side of the 
piston to the other side thereof will be restricted, result 
ing in a building up of tension in the operating string, 
until the piston moves out of the restriction, whereupon 
the ?ow of liquid past the piston will be unrestricted and 
the barrel will move suddenly upwardly relative to the 
mandrel, until the lower surface 102 of the piston en 
gages the upper end 194 of the spline 66 of the barrel to 
cause an upward jarring action. After the occurrence of 
an upward jarring action of the tool, as just described, 
the operating string may be lowered, whereupon the bar 
rel 12 will move downwardly relative to the mandrel and 
the piston 53 will move in the opposite direction through 
the restriction 55}. As soon as the piston 58 enters the 
restriction the ?ow of liquid past the piston is retarded, 
resulting in a building up of the pressure within the ?uid 
chamber above the restriction, which pressure causes 
liquid to pass through the openings 78 in the casing 74, 
thus compressing the container 76, so that the movement 
of the piston in the restriction is retarded only by the 
resistance due to the compression of the container 76, and 
the barrel may readily move downwardly over the man 
drel to the limit of its downward movement relative 
thereto. Thus the parts may be quickly brought to posi 
tion to initiate a further jarring operation of the tool. 
As soon as the piston moves out of the restriction on 
the return movement of the parts just described, the pres 
sure built up in the ?exible container 76 will immediately 
return the liquid through the opening 78 to the ?uid 
chamber, thus immediately restoring the liquid in the 
chamber to a condition to eiiect another jarring action. 

in the form of the invention illustrated in Figure 6, 
the upper coupling member 10 is formed with a down 
wardly extending sleeve-like portion 8!}, spaced radially 
inwardly of the barrel 12. At its lower end the sleeve 
like portion St} is externally threaded and has a nut 82 
threaded thereon, providing an upwardly facing shoul 
der 84, opposite the shoulder 72 on the barrel. An an 
nular space 86 is formed between the sleeve-like exten 
sion 80 and the barrel 12, which space provides an an 
nular compartment or cylinder 86, closed at one end 
and opening at its other end into the ?uid chamber 43, 
and in this cylinder an annular piston 88 is disposed for 
longitudinal movement. The piston 88 is provided with 
suitable packing, as indicated at 92, forming a ?uid tight 
seal between the piston and the inner surface of the 
barrel 12. A coil spring, 94, or other equivalent resil 
ient member is disposed in the space 86, hearing at one 
end against the upper coupling member 10, and at the 
other end against the piston 83, to urge the piston toward 
the shoulders 72 and 84. In this form of the invention, 
any increase in pressure in the chamber above the re 
striction, upon operation of the tool, will result in the 
liquid in the chamber 48 exerting a pressure against the 
piston 88, to move the same longitudinally in the space 
86 against the action of the spring 94. 
Upon movement of the barrel 12 to bring the piston 

58 above the restriction, the liquid may move freely 
past the piston, and after the piston has moved out of 
the restriction the spring 94 will urge the piston toward 
the shoulders 72 and 84, returning liquid to the chamber. 
The form of the invention illustrated in Figure 7 is 

similar to that shown in Figure 6, but in this case the 
upper coupling member 10a does not have the sleeve-like 
portion 89 thereon, and the shoulder 72 de?nes one end 
of the annular compartment 86a between the upper man 
rel section 16 and the barrel 12. Within the compart 

ment 3612 an annular piston 88a is movably positioned, 
and suitable sealing means §2a is provided on the pis 
ton to form a ?uid-tight seal between the piston and the 
mandrel section 16 and between the piston and the bar 
rel 12. A coil spring 94a is also disposed in the com 
partment 86a which yieldably urges the piston toward 
the shoulder 72. This form of the invention is other 
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6 
wise substantially the same as that illustrated in Figure 
6, and operates in the same manner. 

In Figure 8 there is illustrated a somewhat modi?ed 
form of the invention similar to the form illustrated in 
Figure 5. In this case, however, the casing 74 is omit 
ted and the ?exible hollow container 76a is positioned 
within the compartment whose ends are de?ned by the 
lower end of the upper coupling member 10 and the 
shoulder 72 between the upper mandrel section 16 and 
the barrel 12. In other respects this form of the inven 
tion is similar to the form shown in Figure 5, and func 
tions in the same manner. 
A still further embodiment of the invention is illus 

trated in Figure 9, and in Figure 10 there is shown a 
somewhat modi?ed form of the embodiment of Figure 
9. As seen in Figure 9, the structure of the jar is sub 
stantially the same as that described in connection with 
Figure 7 except that the inwardly thickened portion 70b 
of the barrel i2 is of greater width than the portion 70 
previously described, whereby a relatively wide upwardly 
facing annular shoulder 72!) is provided de?ning the 
open end of an annular compartment 861; in communi 
cation with the ?uid chamber 43. In this form of the 
invention an O-ring 1% takes the place of the piston 88a, 
which O-ring is preferably of ?exible material such as 
rubber, or the like. The operation of this form of the 
invention is similar to that already described, the O-ring 
196 moving upwardly in the compartment 86b against 
the pressure of the air therein during the movement of 
the piston 58 in the restriction 5%, as the barrel 12 moves 
downwardly relative to the mandrel. Likewise, as soon as 
the piston 58 moves up out of the restriction the pressure 
of air in the compartment 86b returns the O-ring to a 
position in engagement with the shoulder 72b, thus re 
turning the liquid from within the compartment to the 
?uid chamber 43. 
The form of the invention illustrated in Figure 10 is 

like that shown in Figure 7, except that the portion 7%} 
of the barrel is thickened as indicated at 70]) to pro 
vide the relatively wide upwardly facing shoulder 72]; 
with which the O-ring 1% is engageable at the limit of 
its outward movement in the compartment 86b. The O» 
ring 106 in this case is provided with a back-up ring 
1%, and there is a coil spring 94b within the compart 
ment 36b which bears at one end upon the back-up ring 
and at the other end against the upper coupling mem 
ber 10b. The spring 9412 urges the 0-ring toward the 
shoulder 725. 

This form of the invention is in other respects similar 
to the form illustrated in Figure 6, and functions in a 
similar manner. 

It will be apparent that the compressible means de 
scribed may be provided at either side of the restriction 
in the chamber, whereby the tool may be adapted for 
jarring either upwardly or downwardly as may be de 
sired. 

It will also be apparent that the invention, as described 
above provides a jarring tool having a closed chamber 
which may be maintained ?lled with liquid, in order to 
secure the maximum e?iciency in the operation of the 
tool hydraulically, and wherein means is provided for 
compensating for variations in the volume of the cham 
her during the operation of the tool, so that injury or 
excessive wear of the packing elements is prevented, as 
well as leakage of the liquid from the chamber due to 
the development of excessive hydraulic pressures or the 
entrance of air into the chamber past the packing ele 
ments in the event of any increase in the volume of the 
chamber due to imperfection in the manufacture of the 

,. parts. 

The invention has been disclosed in connection with 
certain speci?c embodiments of the same, but it will be 
understood that these are intended by way of illustration 
only, and that numerous changes can be made in the 
construction and arrangement of the various parts, with 
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out departing from theQspirit of the.~invention, or the 
scopelo? the appended claims... 
Having thus clearly shown-and described the inven 

tion, what is claimed as new and desired to secure by 
Letters Patent is-é 

l; A'well tool comprising inner and outer concentri 
cally arranged tubular parts movable longitudinally rela 
tive to. each other, means for connecting one of said parts 
to an operating string, meansfor connecting the other 
of‘ said partsto an object stuck in a well bore, said parts 
forming an annular liquid containing chamber between 
the parts, a piston on the. inner part in the. chamber, seal 
ing means between the parts at each end of said cham 
ber, saidouter parthaving a portion of reduced internal 
diameter in the chamber. forming a restriction between 
the ends, of the chamber in which said piston is adapted 
to move upon relative longitudinal movement of said 
inner and router parts, the external diameter of the piston 
being slightly smaller than the internal diameter of said 
restriction (to permit the ?ow of liquid from one side of 
the piston to the other side thereof as the piston moves 
in said portion, pressure responsive means in said cham 
ber on one side of said restriction, including a closed 
container of ?exible material and compressible material 
?lling said container, said means being- responsive to 
variations in thepressure in said chamber on said one 
side ofv said restriction upon, relative longitudinal move 
ment of said parts to permit movement of the piston in 
one direction in said restriction against a reduced re 
straining force. 

2. A well tool comprising inner and outer concentri 
’ cally arranged tubular parts movable longitudinally rela 

tive to each other, means for connecting one of said 
parts to an operating string, means for connecting the 
other of said parts to an object stuck in a well bore, said 
parts forming- annular liquid ?lled chamber between the 
parts, a piston on the inner part in the chamber, sealing 
means between the parts at each end of said chamber, 
said outeripart havinga portion of reduced internal diam 
eter forming a restriction between the ends of the cham 
ber in which said piston is adapted to move upon relative 
longitudinal movement of said inner and outer parts, the 
external diameter of the piston being slightly smaller 
than the internal diameter of said restriction to permit 
the ?ow of liquid fromone side of the piston to the other 
side thereof as the piston moves in said restriction, means. 
connected with the outer part and forming an annular 
compartment between said inner and outer parts, said 
compartment being closed at one end and opening at its 
other end into said chamber, a compressible. ?uidin said- . 
compartment and movable means in the compartment 
separating the ?uid therein from said liquid positioned 
between the liquid in said chamber and said compressible 
?uid. 

3. A well tool comprising inner and outer concentri 
V callyarranged tubular parts movable longitudinally rela 

tive to each other, means for connecting one of said 
parts. to an operating string, means for connecting the 
other of said parts to an object stuck in a well bore, said 
parts forming between them a liquid containing chamber, 
a piston on the inner part in the chamber, sealing means a 
at each end of said chamber between said inner and outer 
parts, said outer part having a portion of reduced internal 
dimeter forming av restriction in the chamber in which 
the piston is adapted to move upon relative longitudinal 
movement of said inner and outer parts, the external 
diameter of the piston‘ being slightly smaller than internal 
diameter. of said restriction to permit the ?ow of liquid 
from one side of the piston to the other side thereof as 
the piston; moves .in said restriction, a compressible ?uid in 
said chamber 01170116 sideof said restriction, movable. 
means. in said chamber separating said ?uid from the 
liquidtherein and movablein response to an increase of. 
pressurelinsaidchamber on said one side of said restric-v 
tion to effect compresion of said compressible ?uid. 
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4. A well tool comprising inner and outer concentri-Y' 

cally arranged'tubulanparts movable. longitudinally rela— . 
tive to each other,.means forv connecting one of said 
parts to an operating string, means for connecting the. 
other of said parts to an object stuck in a well bore, said= 
parts formingtbetween them a liquid containing chamber, 
a piston on the inner partin the chamber, sealing means 
at each end of said chamber between said inner and outer 
parts, said outer-part having a'portion of reduced internal‘ 
diameter forming a restrictionin the chamber in which 
the piston is adapted to move upon relative longitudinal 
movement of said inner and outer, parts, the'external' 
diameter of the-piston being slightly smaller than the» 
internal diameter of said restriction to permit the ?ow 
of liquid- from.v one side of the piston to the-other sidev 
thereof as the piston moves in said restriction, a com 
pressible ?uid. in said chamber on. one side of saidre 
striction, movable means in the chamber separating said'v 

from the. liquid therein, said meansbeing movable in 
one direction upon an increase in pressure in said cham 
ber on one side of said. restriction to compress said ?uid, 
and in another. direction upon a decrease of pressure in" 
said chamberon said one side of said restriction to permit 
said ?uid to expand, 

5. A- well tool comprising inner and outer concentri 
cally arranged tubular parts. movable longitudinally. rela 
tive to each other, means for connecting one of said parts 
to an operating string, means for connecting the other of 
said parts to an object stuck in a well bore, said parts 
forming between them a liquid containing chamber, a 
piston on the innerpart in the'chamber, said piston having 
a duct leading from the'upper to the lower side thereof, 
sealing means at each end of said chamber between said 
parts, said outer part having a portion of reduced internal 
diameter forming a restriction between the ends of the 
chamber in which the piston is adapted to move upon 
relative longitudinal movement of said inner and outer 
parts, said piston being of a size to substantially close 
said restriction to cause a ?ow of liquid through said duct 
from one side of thepiston to the other side thereof as’ 
the piston moves in said restriction, a compressible ?uidin 
said chamber on- one side of said restriction, means in 
said chamber separating said ?uid from the'liquid there 
in and movable in the chamber in response to changes 
in the pressure in said chamber on said one side of said. 
restriction to effect corresponding changes in the pressure 
of said ?uid. , 

6. A well tool comprising inner and outer concentri 
cally arranged tubular ‘parts movable longitudinally rela-. 
tive to each-other, means for connecting one of said parts 
to an operating string, means for connecting the other of 
said parts to an object- stuck in a well bore, said parts 
forming between them a liquid containing chamber, a 

7 piston on the. inner, part in the chamber, sealing meansv 
at each end of said chamber between said inner and outer 
parts, said outer part having a portion of reducedinternal 
diameterv forming a restriction between the ends of the 
chamber and in which the piston is adapted to move upon 
relative longitudinal movement of said inner and outer 
parts, the external diameter of the piston being slightly 
smaller than the internal diameter of said restriction to. 
permit the ?owot liquidfrom one side of thepiston to 
the other side thereof as the piston moves in said restric-' 
tion, pressure responsive means in the chamber on one 
side. of saidrestriction and including a compressible ?uid 
and movable means separatingthe ?uid from the liquid 
in the chamber, said means being movable in response 
to variations in pressure in said chamber on said one side 
of saidrestriction to permit the piston to move against 
a smaller restraining force in one direction in said. re 
striction than in the other direction ,therein. 

7. A well. tool comprising inner and outer concentri 
cally arranged tubular parts movable longitudinally rela 
tive to each. other,,means for connecting one, of said parts 
to an operating string, means for connecting the other of 
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said parts to an object stuck in a well bore, said parts 
forming between them -a liquid containing chamber, a 
piston on the inner part in the chamber, sealing means at 
each end of said chamber between said inner and outer 
parts, said outer part having a portion of reduced inter 
nal diameter forming a restriction between ends of the 
chamber in which the piston is adapted to move upon rela 
tive longitudinal movement of said inner and outer parts, a 
compressible ?uid in said chamber on one side of the re 
striction, movable means in said chamber separating said 
?uid from the liquid therein and movable in response to 

10 
an increase of pressure in said chamber on said one side 
of said restriction to eifect compression of said compres 
sible ?uid. 
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