1 HYDRAULIC JAR This invention rel ates generally to a tool for use in
inmparting a jar to an object stuck in a particul arly,
to i.nprovenents in an hydraulic jar especi ( r inparting a
one*way jar, preferably up, to a "fish" stfj ck i REPHACKD) ofie. A
known in the art, a conventional hydrauli whet her for use during a
fishing or a drilling operation, conprises a pair of telescopicaiduy,os2
arranged, tubul ar nenbers, one for connection to the object and the other
to a pipe string which may be raised and | owered mﬁthindéasgﬁzi bo e.
More particularly, the nenbers are circunferentially spa rt€ rm
an annul ar space between themw th one menber having a cylindrical surface
which forns a restriction within the space and the other carrying detent
means which fits closely within the restriction so as to retard its
movenent therethrough during novenegiypahutie @ag nenber with the pipe
string in one longitudinal direction. The tubular nenbers al so have
oppositely facing shoul ders which are adapted to engage as the detent neans
noves out of the restriction so as to inpart an up or. down jar to the
object which is styck in_the, wel i cul ar ut er,
rrejnber I's ported tgﬁéﬁnﬁBX?nFﬁ%naﬁ%ﬁ?ﬁ%svﬁ?xﬁe]tpﬁi%?? Hore d°l ocf glsﬁ §t‘bn S
seal abl y sl idalbparbéhgean jare tender sbjetchi stulok sppaca Welieb@rmt,e ark, port
froma chambepolBengl i i Gl 5" b stdpitivilided | thd A #hehuile dehent
means i s di spose

especially well suited for 1mpart1ng a one way jar,

5 preferably up, to a “fish" stlck in the well bore.

As well known in the art, a'éonventional hYd:aulic-
jar, whether for use during a fishing or a drilling
operation, comprises a pair of telescopically arranged,
tubular members, one for connection to the object and the

10 other to a pipe string which may be raised and lowered
within the well bore. Mbre'partiéularly, the members are
_circumferentially spaced apart to form an annular space

between them with one member having a cylindrical surface
which forms a restriction within the space and the other
15 carrying detent means which fits closely within the
restriction so as to retard its movement therethrough
during movement of the one member with the pipe string in
one longitudinal direction. The tubular members also have
oppositely facing shoulders which are adapted to engage as
20 the detent means moves out of the restriction so as to
impart an up or down jar to the object which is stuck in

the well bore.
More particularly, the outer member "is ported to
connect the annulus with the well bore, and a piston is
25 sealably slidable between the members within the space to
separate the port from a chamber therein which contains
hydraulic fluid in which the detent means is disposed so as
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2 t® restrict flowwithin the chanber and thus store energy in the string

which is rel eased as the detent neans nov att—ef ction. This
port, of cour se, equal i zes the fluid pres urralS/\ismEETnHt\ﬁ@%E§r and well fluid
inthe annulus to facilitate rai sing and ljpwer i WEPGACERe | ar \wi t pamgirhe
wel |l bore, as well as separating the hydresrc ftturd fromthe well fluid
to avoid contam nation. Additionally, jars of this type ordinaridoyp)osige So- .
called "drive" sectirons which permt themto transmt torque fromthe pipe
string to the object in the well bore. Conventionally, this conprises
rollers or drive pins carried by one nenber for fitting within elongate
grooves in thegookdstridbeplonenithen thei chambyr &nd thus sitoredenelriayy

operations, th ' f b 5&3%
detent neans PS %ﬁr slﬁgﬁ%‘gng ?ﬁ %IF%nrgﬁggggésa%g&g%gﬁtr&iggtr %I‘a%l A as the
pi pe string isutabgedher ﬁawhm@d:lomeréﬂyl%t plovk, oﬂfuﬁopéfﬁennf%’@hrﬁ%ﬁrted

to the object ﬂ%ﬂﬂ: agkgls t al e C
shoul ders on H‘fg %2%%&956 %5%’ W In" U S. Pgtggntaﬁﬁlaﬁyuia Eli:iﬁé:hdeetent

nmeans of the pApPupES B‘@ofa%éhté'éﬁstl?wlt% and; Jloyerdng | ©

the [ar o bovbEPiBotheckiodl bBre, e B e n o o P 1N
nsi de en and_t t t

conventional S&UBRIHER {:,Be é?iil %)ﬁ] l‘?ot?ﬁ%v?la t€ ﬂg?m:f'? ?ﬁ&me gngg to

inpart a jar in onhadﬁzﬁeoﬂamgtl dars- q:ﬂelftarsabtypepprdzhnahlﬂ.y bavien| S0~

e tven shor{ERLMRA | AEPRET el sone! PEntgh, Mot PRESAD bl ERnd LY

be even short &R S Ve th on, Since
requi renex s bbrquei Shomgtherpipe smimmmq yhpegbjeﬁﬁninh'ﬁhedfehl d?qll‘% ng

jar, its drivegnyentionally, this comprises rollers or drive pins

carried by one member for fitting within elongate grooves
in the other. |

When designed primarily for wuse in drilling

15 operations, the jar is preferably of a double acting type
wherein the detent means is of such construction that its
movement is retarded as the pipe string is raised or
1owered,. whereby a down or up jar may be imparted to the
object in the well bore through additional oppositely

20 facing shoulders on the members. As shown in U.S. Patent
No. 5,447,196, the detent means of the jar may be of such
construction as to permit it to move through a single
restriction in a single pressure chamber, thereby enabling
the jar to be of considerably shorter length and thus less

25 cost than conventional double acting jars.

Due to the fact that it is designed to impart a jar in
only one direction -- preferably up, which is normally
sufficient in a fishing operation -- the jar of the present
invention may be even shorter and less expensive. In

;30 addition, since the torque requirements of a fishing jar
are ordinarily less than that of a drilling jar, its drive
section may be of simpler and less expensive construction.
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3 As
a need in the

section may be of sinpler and | ess expen
recognized in the U. S. Patent No. 5,447
i ndustry, particularly as wells are dri hs, to be able
to dpply greater |loads to an hydraulic fae=w -xceedlng |tsﬁmmENT
strength. This woul d enable the operator of the tool to obtain a better
bal ance between burst of the outer housing and col | apse of the imoue;082
mandrel, which, of course, is crucial because, if a jar is over-pulled or
pushed, it is better for the cylinder to burst than for the nmandrel to
col l apse. Thus, in the latter case, it would be inpossible to enter the

i nner di aneter of ARerprpgnizedninyihe Urde Bafiont iNQH dtdh%, 126 ithetshot s,
te}] c. Howgver , 1§Safl§bt QePeb@CQ%mtb%ﬁ ilﬂatdskt&h ye}}‘ a‘i"ﬁ&x‘l@&ﬂﬂr R ?Jéllsjt&éf) :
e rigid con s of space Wi thin. the we , not practical to
merel y increa é ih@ dlteﬁ’re?g?aﬁ?rtﬂ&ptla‘ﬁ'arﬁ?thﬁsatbﬁ"@ e’f"?eeppg ¥ greakfte.
responsi ve arkeadsn td sahl myﬁﬁxmﬂmrsarmmwnt lexceedinges fhe rmﬁqmise of
e
my prior 'é‘veQﬂ;‘gﬂgEB PTGy gsf n%ﬁlméféi?ﬁe %grsg%a 5%89 bguc | f%‘y

pressure in eac a’pair ressure e€re
percent or noebktadn an?egteénbabadcw beétween ri@me&ttsm@ the anfex lm\mm%r or

subst ant i al | YahAClceASldd ' Gr CORL: shhelr® ddifrza] Cainfln { Nbe aeaid onid o

provi de a one way, pre , Jar suitable f'or I ng purposes and of
such construcf¥rBfaia PGcéééémpPﬁsﬁ JRE éﬁm?ﬁﬁﬁjﬂﬂ%@e s Pushedt Hy is

obj ects are apeeEBki Foed tHed ALORIEANCE Mhidt th&n iblutheatRtharaibagi ment
of the 10 collapse. Thus, in the latter case, it would be impossible
to enter the inner diameter of the pipe string with free
point indicators, string shots, etc.

However, as further recognized in the aforementioned
patent, due to the rigid constraints of space within the
15 well bore, it is not practical to merely increase the
diameter of the jar and thus the effective pressure-
responsive'areas in its fluid chambers. Consequently, it
was the purpose of my prior invention to provide an
improved double acting jar in which the pressure in each of
20 a pair of pressure chambers may be reduced by fifty percent
or more for any given load without increasing its outer
diameter or substantially increasing its cost. It is the
object of this invention to provide a one way, preferably
up, Jjar suitable for fishing purposes and of such
25 construction as to acComplish the same purpose.

These and other objects are accomplished, in
accordance with the illustrated enmbodiment of . the
invention, by an hydraulic jar having means sealing between
upper, lower and intermediate equal diameter portions of

30 the tubular members, an upper piston ring sealably slidable
within the annular space between the tubular members
intermediate the upper and intermediate sealing means to

-
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i nvéntion, by an hydraulic jar having neans sealing betmeen upper | ower
and internmedi ate equal dianmeter portions of the tubu FeRBERs, an upper
piston ring sealably slidable within the an'r [ h@BEENn'the t ubul ar
nmenbers internediate the upper and internedija | O 4 form
an upper pressure chanber in the spacé on one_e PasERR ri ng
which is adapted to be filled with hydraulic ui d, and a |l ower piston ring
seal ably slidable with the annul ar space between the tubul ar nerseessos2
intermediate the | ower and internmedi ate sealing neans to forma | ower
pressure chanber in the space on one end of said |ower piston ring which is
al so adapted to be filled with hydraulic fluid, with the outer tubul ar
menber haV|ngﬁﬁﬁﬂt%nc%hh%%tpﬁgsﬁﬂﬁeeﬂhé¢b%¥ incthef spaca PRconenendr ofpace

]gln tge ot hﬁr ﬁm ébeppsﬁéﬂnrin@gﬁmmteiebada eﬁﬁr essureefafn]?udm&hﬂ c
ui In the ¢ out sl e 1,r.s

tubul ar menbd?Y ‘?’ré% u%'p‘é’r ﬁrf‘ﬁ &lr&ﬁ‘q tﬁ# @ﬁ%ﬂﬁer
and a | ower owitmdrthal annulartlspace tbetweanr thenbtubuaa& umembeahat ent

Teans areg Car{ﬂﬁé’nﬁé(dii‘@e SEﬁQ”‘iow?“'a‘i‘{d ’%{%Ei{m é‘ ;?g%#qge#egggmgg for

novenent throug e _upper restriction so as ric
hydraul i c f|uFeFmi BhlAVSE BrergNper chamber dacdme tim%roheﬁbér end @fved

in one verti c:@émilwﬁéﬁogswtéh + pwnscﬁt%r%nalsatsﬁaab?:ﬁasltbow fﬁqtl@at
reans a1 CAleh 8 e iR PR O TR Wl el BTG °°
si mul t aneous| poriks h comnecting cthen em‘terlor thereof with the annular
10 space on the other ends of the piston rings, whereby the
pressure of hydraulic fluid in the chambers is equal to
that outside of the jar.

The first tubular member has an upper cylindrical
restriction in the uppef chamber and a lower cylindrical

15 restriction in the lower chamber, and upper detent means
- are carried by the second tubular member within the upper
chamber for movement through the upper restriction so as to
restrict the flow of hydraulic fluid within said chamber as

the second tubular member is moved in one vertical

20 direction with the pipe string, as well as lower detent
means are carried by the second tubular member within the
lower chamber so as to restrict the flow of hydraulic fluid
within said chamber simultaneously with the restriction of
flow in said upper chamber as the second tubular member is

25 moved in said one vertical direction with the pipe string.
More particularly, the detent means is of such construction

as to permit relatively free flow simultaneously within the
upper and lower chambers as the upper and lower detent
means are moved vertically through the upper and lower

30 restrictions, respectively, upon nmovement of the second

tubular member with the pipe string in said opposite vertical

direction, and means are provided on the tubular members for
engaging one another to impart a jar to the object as
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flow in said upper chanber as the second tubul ar nenber is noved in said
oné vertical direction with the pipe string. Mre particubery, the detent
means i s of such construction as to permt rgehati vefyf p;\

si mul t aneously within the upper and I|50wer C ffber ¥ _ and | ower
detent nmeans are noved vertically thPough -.:-e I e PAMIERT ONS,

respectively, upon noverment of the second tubulrar nenber vmth t he pipe
string in said opposite vertical direction, and nmeans are provi dedppoez he
tubul ar nenbers for engagi ng one another to inpart a jar to the object as
5 the upper and |ower detent neans are nmoved out of the restrictions,

preferably in an upward direction to inpart an up jar_by pulling the pipe
string to i npbhe BPPEFARA| dPvWes tdpEentmeang,are nug¥ed, Ptceohi thea he

present : Pvenfjé%nw%ﬁtﬁ ﬂréféﬁ&lﬂ? in aﬁChpQEﬁﬂbaﬁ.r@Eﬁtlbﬁ th]:af limi:art ]
essentially oply at erwse, be,,so.t t t he
jar may be dotiBi 3% h(?l% ‘H@rlé%?s%ﬁb Qpefl sﬁgﬁggdgﬁaég.pgkg |a$'l d&%%ﬁggd,
the cylindricddrr G-Qt rthe | 6ashar e mshelnnmcomMrwi#ht theopresemdiber ,
and the dej enjn{bRgiBRAEhe %ﬁl&%ﬂés"éﬁrebﬁn kReh LhAfber "BFD&te jar

also illustrated, the_ defent rreans may be nore or. |l ess conventl ona
construction ?ﬁ?eﬁﬁéaﬁ‘& e}y A% 9f ét wAR1ld, Pthexeise pes S0 Fhathe

ot her hand, otheelleadlvehythenjae maysbeldoubledharithouthdnvreasing Ung s as
well as a pai{”%% 'gr §ho$I ders are contained in a single seal ed chanber
whi ch protect t % ? $¥8m cont ami nation while at the sane tinme

m ni mi'zi ng the | en3shidflustterated, the cylindrical restrictions are on

10 the inner diameter of the outer member, and the detent ring
means are carried by the inner member. As also
illustrated, the detent means may be of more or less
conventional construction for one way jars of this type.
The drive section is, on the other hand, of relatively

15 simple construction wherein the pins and slots as well as
a pair of jar shoulders are contained in a single sealed
chamber which protect the parts from contamination while at
the same time minimizing the length of the jar.

In the drawings, wherein like reference characters are

20 used throughout to designate like parts: ‘

FIGS. 1A, 1B, and 1C, are longitudinal sectional views
of upper, intermediate and lower portions of the jar, with
the upper and lower detent means disposed beneath the
restriction in each of the upper and lower chambers

25 preparatory to imparting an up jar;

FIGS. 2A, 2B, and 2C are similar views of the jar, but
.upon raising of detent means into the restrictions as the
pipe string is pulled upwardly to initiate an up jar;

FIGS. 3A, 3B, and 3C are also longitudinal sectional

30 views of the jar, similar to those of FIGS. 2A, 2B, and 2C,
but with the detent means pulled upwardly out of the
restrictions to permit shoulders of the tubular members to

~engage in order to impart an upward jar to the fish; and
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In the drawi ngs, wherein |like reference characters are used throughout to
designate |ike parts: FIGS. 1A 1B, and 1C, are | | al

views of upper, internediate and | ower portions off e ST MAS BEERE] upper
and "l oner detent means di sposed beneath the restri ctlonREPLReEb of tihe
upper and | ower chanbers preparatory go inparting ; T 2B,
and 2C are simlar views of the jar, but upon raising of detent nmeans into
the restrictions as the pipe string is pulled upwardly to initi aospaosaup
jar; FIGS. 3A, 3B, and 3C are also |l ongitudinal sectional views of the jar,
simlar to those of FIGS. 2A, 2B, and 2C, but with the detent neans pulled
upwardly out of the restrictions to permt_shoulders of the tubul ar nenbers
to engage in orderFIGS; nphrtangh Fpware j eRlasgede Yexhicahg and g quags- 4

and 5 are enl@é@edoﬂsltivciahsar& CES Sdetefiti @eansyi s of 5t beidgt akeieans,
FIG 5 being t ken § ogg bioken %dg \?\ﬂ? of4FIG 4. Wth reference now to
the details of ?ﬂg HBYE? detBrf b 5 %B the overall jar, which is
indicated in its eWithetlyefgremcEezrmme doar &hEerdEGailsnpofs@emahma
drive andg ar S ?%3 I tion
shown in Fdl dQQZéi-ig%d 39.’4‘231 ??ower gdﬁ nt p?ﬁ?"g}\ ?‘\/\r/}w‘ﬂi|§énaedlzglng'q'I
2C and 3C, wh&Egi ﬁn‘é&Eﬁt}SoPYl%%f?@méc %ﬁt?%l%ccﬁﬂw SeSHATHRRET

I nner and out @¢ivebanar 6gt2énashowd iespeesi vahy, 2mhi shaf ean ah
annul ar space_bet we

of the upper B groﬁei!:&n% porr]:eiolnnns own nPI?rF%éSrJaiB %(B( andtgg a%%er end

lower detent portion shown in FIGS. 1C, 2C and 3C, wherein
10 each portion is made up of telescopically arranged, inner
and outer tubular members 21 and 22, respectively, which
form an annular space between them. The inner member 21
has a box at the upper end of the upper portion for
connection to the lower end of a pipe string (not shown),
15 and the outer member 22 has a pin at the lower end of the
lower portion for connection to the box of a tubular object
(not shown) stuck in the well bore, which may be a fish
adapted to be jarred loose by operation of the jar in the
manner to be described. .
20 The inner tubular member includes an uppermost tubular
section 21A on the upper end of which the box is formed, a
coupling 21B connected to its 1lower end, and an
intermediate tubular section 21C connected to the lower end
of the coupling and extending downwardly from the drive and
25 Jjar portion into the upper detent portion, as will be
described to follow. The lower end of the intermediate
tubular section 21C is in turn connected to a lowermost
tubular section 21D extending downwardly through the lower
detent portion.

30 The outer tubular member 22 includes an uppermost
tubular section 22A surrounding the inner tubular section
21A and connected at its lower end to a tubular section 22B
which surrounds coupling 21B and is in turn connected at
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nenber 22 has a pin at the |ower end of the Iomer
t he-box of a tubular object (not shown) stuck in S may
be a fish adapted to be jarred | oose by operationo ejar in the manner
to be described. The inner tubul ar ynenber includes an uppernost tPRRTENT
section 21A on the upper end of which the box is formed, a coupling 21B
connected to its lower end, and an internedi ate tubul ar secti on Ba®@,082
connected to the |l ower end of the coupling and extending downwardly from
the drive and jar portion into the upper detent portion, as wll be

described to follow. The |ower end of the iptermediate, tubul ar se t|on 21C
is in turn cofe UereleGﬂePnggpuiﬁﬁu?ﬁngEEt?Bﬁ QEEFEX?%HH?“BS
downwardl y t hnappelr tetentwportddant The tsertioch@2@utier ihubukarcornbeted?

i ncl udes an u [ r ' t

section 21A an conneé#g}u %aécfie&* o%lxﬂlebr% o£%u ar 115ig%c ‘?Rg%rz‘g%%ﬁ{ch
surrounds coupontdon pandd jiss canpeghedomtecita alover 7ends towar teWero a
tubul ar segti euptAQrMuddt Ko rmd§ui~bsuﬂ&pﬁ<§ tRbeNlowed tdrf)- ofl NEuBgtAL ON

22C t te t uhul 22D, whi ch _surrounds. t he,|l ower
detehf Lgrtrg%%gﬂiéa: ﬁgb?@&u&gn%%sgpgﬁéggeﬂﬁmpﬁrlaPGmE?V?ﬁgu he BiR¢|on
22E surroundim@ﬁmaalanmmtsenﬁmmk temdul ar section 21D of the inner tubul ar
menber and having t | n S d. n 2A
'Eéi’x F""t gh”ﬁsg 145 10V6Ha 9N PRIy 2h"abbie thé

and 3A, packings 2 abou
inner diameter of the upper end of section 22A are slidably

10 engaged with section 21A of the inner tubular member, and,
as shown in FIG. 1B, 2B and 3B, packings 24 are carried
about the inner diameter of section 22C to slidably engage
the tubular section 21C. A piston 26 is sealably slidable
within the annular space beneath coupling 21B and above the

15 upper end of section 22C above packing 24, and ports 25 are
formed in the outer tubular section 22B to connect the
annular space between the inner and outer members beneath
the piston with the exterior of the jar.

The annular space above piston 26 thus forms a closed

20 chamber in which drive pins 27A carried by the outer
tubular section are disposed within elongate slots 27B in
the inner tubular section so as to impart torque from the
pipe string and thus the outer tubular member to the lower
tubular member regardless of their relative longitudinal

25 ©positions. Oppositely facing shoulders 28A and 28B formed
on the tubular members are also disposed in the chamber in
'position to be spaced from one another in the open position
of the jar (FIG. 1A, 1B and 1C) and engaged to transfer an
upward jar to the tubular member and thus the fish, as the

30 detent means are pulled upwardly with the jar, as shown in
FIGS. 3A, 3B and 3C.

The piston 26 maintains this closed chamber at the
pressure in the annulus outside of the jar, and since
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I nrer di aneter of the upper end of section 22A are slidably engaged with
section 21A of the inner tubular nmenber, and, as shown in FIG 1B, 2B and
3B,. packings 24 are carried about the inner di anetef—ef=s€ct] ]
slidably engage the tubular section 21C. A pi §fep,26-E87 Kéa
within the annul ar space beneath cdupling 21B fand akweR-AGRY ug
section 22C above packing 24, and ports 25 ar e\l-es=mee=TTT The outer tubul ar
section 22B to connect the annul ar space between the inner and GoUBR;082
menbers beneath the piston with the exterior of the jar. The annul ar space
above piston 26 thus forns a closed chanber in which drive pins 27A carried
by the outer tubular section are disposed within el ongate slots 27B.in the
i nner tubul arPackings 33 and: @4 W& (°F FRRISIPRFEALIBI pBLapRLRY /oS hus
thle ?!Jt er tub!;ut>@1_ nﬁlrbtifré_sfsdﬂée h:awahc_bubrl a][Amberahm?arsdl prevdously r
relative longitudlnal .posjtiqgns. osl | N : 8B
fornmed on thgm?ﬁg%?%?dfre%gr §9§Pg’%ﬁ38fﬁsp s:}%‘? gdfﬁ‘ggcﬁgﬁ%er%glén%gg’m i on
to be spaced @&ndntivecjandiree shouldersoponthessane rchamher nininizes the 1B
and 10 a;gd. efgﬁggﬁi &P {:ﬁéniéf.r an upward jar to the tubul ar nenber and
Ish, as t n

t hus the he dete means are pulled upwardly with the jar, as
shown in FIGS. 3A The wpeencianshopriden 280 s & i $he riether

gg thg gz essupe anﬁﬁbes@w&tfaom sanleimtier hdulldert s HukiAar skatddn Ngs
28,0 24 20 ca0h 408 REREIe k) duaTEh ! DEckdlr b BAES UG RS,
slots - of tubular section 22A, and the lower jar shoulder 28B is
10 formed on the upper end of coupling 21B. Piston 26 at the
| lower end of the chamber is reciprocable within the annular
space and between the lower end of coupling 21B and upper
end of tubular section 22cC.

s

The annular space between the tubular members is

15 divided into and an upper space between upper packing 24

and intermediate packing 30 carried by the upper portion of

tubular section 22D ,' and a lower space between packing 30

carried by the upper portion of tubular section 22E and

lower packing 31. The packings seal about equal diameters

20 of the inner tubular member so that the chamber is pressure
balanced.

An upper piston ring 37 is slidable within the upper
annular space above the upper end of tubular section 22D to
form an upper detent chamber UC between its upper end and

25 packing 24, and a piston ring 38 is sealably slidable
within the lower annular space above the upper end of
tubular section 22E to form a lower detent chamber LC
between it and packing 30." A port 39 is formed in the
outer tubular member to connect the outside of the outer

30 tubular member with the annular space below the piston ring
37 such that the pressure in the upper chamber UC is the
same as that outside the tubular member. Similarly, a port
40 is formed in the outer tubular member intermediate the
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and” the jarring shoulders in the same chamber minimzes the Iength of the
jar. The upper jar shoulder 28A is formed on the | owe
supported on an inner shoul der of tubul ar sectlon‘

shoul der 28B is formed on the upper end of couplifig —ston BATENTt he

| ower end of the chanber s reciprocable within the annul ar space and

bet ween the | ower end of coupling 21B and upper end of tubul ar HOER 088 22C.
The annul ar space between the tubular nenbers is divided into and an upper
space between upper packing 24 and internediate packing 30 carried by the

upper portion of tubular section 22D, d a_l.Qqwer ,space het 30
carried by t RN 3FoARcohEs lPﬂﬁﬁl%ﬂ‘ t3‘%‘? ?z‘é%ﬁtﬂ qﬁ\ﬂe\l\ﬁ ?ﬁ Qg
Tﬂe pﬁct:ﬂl)ngs ‘aral ﬁgmireeqimltmb alsrexr Spnéssthse cmanbenbwaisnthbesane that
t he chanber p ne. uppe S g daB

within the uﬁ?erég%?i Slr‘g?f)%ce&g oﬁgrfhe %%Bh to(}n 'El’u—? uééegrél‘s%ct [ on 22D
to form an urqimmhﬁ;tsantl&haﬂﬂidredﬁ‘béﬁ\/\eén ?‘U@ aydde efduifdd whdehngiss,
and a pi sgon éég&gﬁﬂ;ﬁ{ SN -Adnprdd sl W|th| n the Iower annul ar space

above the upper end of ubuI ar section 22 form.,a 1.0 etent chanber
LC between it and YRR ng t Repys; 4R f% Farrdgd r"f‘lt% Rar
menber to cor&wﬁidmamltﬁaﬂelwpdéea ouithrin deivel appmmbeessurle chamdenrul ar

CRCE Dot B e e LB bR e i RS i ety s
formed i n théhamit & meduced ndibeetent erﬁ%’elrm'élﬂle 46 formed erein
10 through which the detent means 45 is adapted to move as the
inner tubular member is raised or lowered. In like
fashion, a lower detent means 47 is carried about the inner
tubular member section 21D within the lower pressure
chamber LC for movement through a reduced diameter
15 restriction 48 in the outer tubular section 22D during
reciprocation of the inner tubular member. As previously
described, the detent means are so arranged on the tubular
member that each moves through its restriction
simultaneously with the other so that the jar is loaded
20 uniformly. As also previously described, when the upper
and lower detent means have been raised through their
respective restrictions, as shown in FIGS. 3A-3C, the
tension on the pipe string causes the upwardly facing jar
shoulder 28B to move rapidly upwardly against the
25 downwardly facing shoulder 28A so as to impart an upward
jar to the fish.

Each of the detent means may be of conventional
construction for use in imparting a one way jar, such as
that shown and described in U.S. Patent No. 4,226,289 (see

30 FIGS. 5 and 8). Thus, as shown in FIG. 4, each may
comprise a detent ring 50 carried about vertical slots 51
formed in the inner tubular member above an upwardly facing
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.9 packing 31-and the | ower side of the piston ring 38 _so that The_:Q%ﬂssure

in the-| ower

pressure chanber LCis the sanme as th k6 h@;a{;ﬂr :
Each of the upper and lower chanbers-is filled w }_\Etra%:b ;%‘;Hig whi ch

Is essentially non-conpressible. Upper detent nea

Fout t he

tubul ar section 21C for disposal viGkhin the upper pressure chaanATEm' and
the inner dianmeter of the outer tubular section 22C has a reduced di aneter
restriction 46 fornmed therein through which the detent neans 45HoUD08apt ed
to nove as the inner tubular nmenber is raised or |owered. In like
fashion, a |lower detent neans 47 is carried about the inner t ubul ar rrenber
section 21D wi.thin the | ower pressure chanber LC for r;rent tz_éhrou

reduced di amsthauldan 5% charepn heneath, g put &BUF&Frg’B r8e

a
B 'dB Phg

reci procati orsXgttidi® porteion Wi ltre nimmear tuhnraxe\memmdr}c descri bed, the

det ent neans
through its

T RRBRRE, Mo S "CnfRE Miamded? 808 (o1RE0Y

| oaded uni f orwdthimsagrestpietions lfyrmeéc PF'béfdle V\'htfrﬁlf h@lﬁm’éﬁm anf Itbﬁer

detent negns

HNVEr PEEPuI AT SREmbBEOUAR tFiRid ﬁ&%@ipﬁ«/@caeétbeﬁ&eeﬂs thas

shown in FIGS. 3A-3C theten5|on onthe_ | pe, strin sesthe y
facing jar sIERPAeD A2 an ’@?ﬁ/\/&fd npt, S ns °f"ﬁ(¥ EO\Aﬁ%\g?'bﬁy
faci ng shoul df:iiné’aBAtﬁBuBSrt fiehbpar tisarram chpwardly f hit f sappoftshthie t he

det ent neans

way | ar, suchgegelfﬁafigﬁo%e #dg%escr%b%ig#ﬁt%o%c{ Oa?e <‘t? k@ff?%t E"gg'ga( ggg

FIGS. 5 and 8yhroughutshe aestivigtion Eptmed, ingkine myter tubular member.

10

15

The ring has one or more holes 54 extending vertically
therethrough each to receive a pin 55 which fits relatively
closely therein. These pins thus meter flow through the
holes as the detent ring is pulled upwardly through the
restriction, thus restricting the overall flow of hydraulic
fluid within the chamber in which the detent means is
disposed. As shown, the metering pin is of somewhat lesser

- length than the vertical distance between the lower end of

20

25

30

the nut 53 and the shoulder 52.

Upon imparting an upward jar, the inner tubular member
may be moved downwardly through the restriction to its
closed position shown in FIGS. 1A, 1B and 1C. For this
purpose, the lower end of the nut 53 will engage the upper
end of the pin and detent ring to move them downwardly
through the restriction. During this downward movement,
hydraulic fluid in the chamber is relatively free to flow
past the detent ring through the slots 51.

From the foregoing it will be seen that this invention
is one well adapted to attain all of the ends and objects
hereinabove set forth, together with other advantages which
are obvious and which are inherent to the apparatus.

It will be understood that certain features and
subcombinations are of utility and may be employed without
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t he
lﬁﬁﬂr ?8Bular
Ephi )

conprise a detent ring 50 carried about vertical slots 51 forned |
i nner t-ubul ar nmenber above an upwardly facing ~Stoul
beneath a nut 53 surrounding the upper slotted p riﬁ@ﬁ>§¢53
menber. The detent ring, whose outer dianmeter fif cl o8E § £
restriction fornmed on the inner dibheter of the ourter tubul ar MerHaIENT S
free to reciprocate between the shoulder 52 and the | ower side of nut 53.
However, as the inner tubular nenber is raised upwardly, it suppaoubsogzhe
detent ring 50 on its shoulder 52 so as.-to |ift the ring through the
restriction formed in the outer tubular nenber. The ring has one or nore
hol es 54 extending vertically therethrough each to receive a pin_ 55 which
fits relati ve¥?fE¥B§EPyFPhQF£PH. feptures Avd; pubcepbdnations.nr Fe ik

hol es as the ﬁeheeﬁpnfvlae?: Bypa?heﬂzuw@ﬂhythér@ugbﬁtbf %Eétéiﬁ%ﬁﬁn_, tch_S ]
restricting the ovegra oW 0 ra id within.the [ iC
the detent neans i sdi%ﬂeﬁosﬁéﬂ’éﬁovﬁnﬁgﬁiﬁﬁﬂgﬁril%y pibﬁe i g;(ég? sgﬁevﬂéﬁ

| esser | engt hinwentits wdthpudl dépsriivg Sromethet iscopevdhenadtof kthelsut
53 and the; shey| ﬂsrugaergeeaFl Eﬂﬁ{:téi‘ﬂ PR OV Erd £ - sdt SEd VN o WA
menber may be noved downwardly through the reﬁérlctlon tg i1ts cl osed

posi ti on showd® ntRecRCoomparyingy dtavipge t+$s YRur PeselntpEPreted Rl of
the nut 53 wilihlasgegeivacanapaoctend af 1ihetphg sefsdetent ring to nove

t hem downwardly through the restriction. During this dowward novenent,
hydraulic fluid in the chanber is relatively free to flow past the detent
ring through the slots 51.
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From t he foregoing it will be seen that this invention is one well adapted
to attain all of the ends and objects herei nabove |S€t= wth

ot her advaﬁka@eﬂ{dé\/héeﬁlke <4 obvi ous and which are |‘ nhEeHTE FtTd"f?‘% EBNpir at us.
It will be t certain features and silbconbPFERHAERR are fof
utility an lwmr![ ed withoutl2 11 reference to other HEE 32 and
subconbi nati ntenplated by and is mthin the scope o he
clainms. As nany possi bl e e odlnents may be made of the inventi gagplobout
departing fromthe scope thereof, it is to be understood that all matter
herein set forth or shown in the acconpanying drawings is to be interpreted
as illustrative and not in alimting sense. 12 WHAT IS CLAIMED | S: 1.

A hydraul i c WSAT X8 CIAIMEDaES:ying a jar to an object stuck in a well

bore, conprising first and second tel escopically arranged tubul ar nmenbers
connectible, respectively, to the stuck object and a pipe string adapted to
be raised and j ovenechydrdiilid hfaretbrbise aiW BppLYIngn s2njulk atospase

bet ween them neans sealihg between upper, |ower and internedi ate equal

di anet er gljdéctorstudk tive & lﬂnllhrbdmbe:osnpriain@per pi ston ring seal ably
slidabl e within the annul ar

first and second telescopically arranged tubular members

connectlble, respectively, to the stuck object and
a pipe string adapted to be raised and lowered
within the well bore and having an annular space
between them, |

means sealing between upper, lower and intermediate equal
dlameter po:ti.ons of the tubular menmbers,

 an upper piston ring.:éealablf slidable within the annular
space between tlie tubular members vertically inter-
mediate the upp;r and intermediate sealing means to
form an upper pressure chamber in the annular space
on one end of said upper piston ring whié:h is
adapted to be filled with hydraulic fluid,

a lower piston ring sealably slidable with the annular
space between the tubular members vertically inter-
‘mediate the lower and intermediate sealing means to
form a lower pressure chanber in the annular space
on one end of sald lower piston ring which is
adapted to be filled with hydraulic fluid,

the oufér of the first and second tubular members having
ports connecting .the exterior therdof  with the

- annular space on the other ends of the pistbn rings,
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space betweemnm the tubutar—menbers vertically inter- nediate the upper and

I nt er medi at g, ' neans (.0 form an upper pressure c F - FTEEFF r
space on oniegmssﬁ éthnsgBee'll pﬁicetf%'er piston ring which is afapti@BHETHAS BEEN

wi th hydraul iﬂ ]]ﬂ. mg\er pi ston ring seal ably sli¢abl e RFPRAGER
annul ar spac ubul ar nenbegs-vertically intér- nmedrate tne

| ower and internedi ate sealing nmeans to forma | ower pressure chanber in

t he annul ar space on one end of said |ower piston ring which is adapted to
be filled with hydrimé igirstuitdbulure menbey WEvingeahi ppperareyldnduiralt ubul ar
menbers-havi ng ports connectingﬂ;he exterior thereof wh the apnular space

on the other ends of thEeskEickHen ip sthe UPPST RECHKUFE; a Mer

having an upper cylindrigale Lepidd-EhP PebfridioRRCtrd 1008 pRaddi@aber and a
| ower cylindrical restriction®in the | ower pressure chanber, upper detent

means carried by the seenaberybul ar nmenber within the upper pressure
chanber for novenent through the upper restrigction s to_restrict the

fl ow of hydraulic fYRReH ﬁr?m%‘gﬁ?‘g‘aﬁb'@; %}'e ufﬁcﬁaﬁﬁ%‘}]ﬁuas & second
tubul ar nmenber is novedyYhdn t66e PigiarsS igrebsurie) GRLEL! tof anodaneai i ON W th

respect to the first tubular nenber, and permt relatively free flow of
such fluid within the bhpeughokhe Spper Tvs igR sonae SO EMFAEh I nenber

i's moved with the pipe iring {0id08:8°Ph!SiohSh! $65 upper pressure
' - chaxber )2® the second tubular member is moved with

the pipe string in ons vertical direction with
respect ta the first tubular neﬁhcr)and_pezuit
relatively free flow of such fluid vithin the upper
pressure chamber as the secend tubular member is
goved with the pipe string in the opposite vertical
direction vith xespect to the first tubular mexber,
lower detent means carried by the second tubularxy member
within the lower chamber so as to restrict thel Llow
of hydraulic fluid wvithin said lower pressure |
chanber simultanecusly with the restriction of flow
in said ypper chanber‘ as the second tubular nember
is moved vith the pipe string in said ene vertical
direction with respect to the first tubular nember 7)

and permit relatively free flow of guch fluid vithin
the lower pressure chamber simultaneously with the
relatively free flow in said upper chamber, as the
second tubular member is moved with the pipe string
in said opposite vertical direction with respect to
said first tubular member, means on said tubular
members for engaging one another to impart a jar
to the object as the upper and Tlower
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dixection vith respect to the first tubular nenber, |ower detent neans
carried by the second tubular nmenber within the lo —as::’;:z;
restrict the flow of hydraulic fluid within said I o‘mwsgggm—aasmm r
simul taneously with the restriction of flow in sai di upperretha#ssr , as lit he
second tubul ar nenber is novd wthiga he pipe string i I
direction with respect to the first tubular nenber, and permt relatively
free flow of such fluid within the | ower pressuré chanber sinultaneously
with the rel ativel y detamtf mpansn aya chowede dinc isadide onea vetritd cadc @itda+bul ar
menber is noved with the pipe string in said opposite vertical direction
with respect to sai d¥an st @futhe FerbEicthens stolnpart @ K todhiser s

for engagi ng one another to inmpart, a jar to .the object .as the upper
and | ower 14 det ans m n2g igugﬁ‘g \%tt%l BAARE. AXQ on
out of the restrictigns i‘h! @ﬁ?‘ | Yedh® ject as said upper and
| oner detent neans are nove Ol%# ?r"]e réﬁg'?%agg'ons.
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