2257133 & HYDRAULIC JAR This invention relates generally to a tool for use
I n |npart|ng 21813 an obj ect stuck in a well bore, and, nore
particularly, to i mprovenents in a so-called doubl e”acti ng hydraulic jar
for inparting up and down jars to the 5jobject. As well khown in the art, a
jar of this general type conprises a pair of telescopically arranged,

t ubul ar nenbers, one for connection to the object and the other to a pipe
string which may be raised and | owered within the 10 well bor e.

Mre _particularly, the nenbers are circunferentially spaced apart to
formgn, annul ar space between themw th one member having a cylindrical
surface which forms a restriction within the space and the other -carrying
detent nmeans of such construction as to fit 15 <closely . within the
restriction so as to retard its novenent therethrough and thus stretch the
pipe string as it is raised, in the case of an up jar, or retard its
nmovenent therethrough and thus conpress the pipe string as it is |owered,
in the case of the down jar. The tubular nmenbers 20 al so have oppositely
faci ng shoul ders.which are adapted to engage as the detent neans nopves out

of the restriction so as to inpart a'jér tg theaog?ect in the desired
direction. Mre particularly,” the ou 5 ported to connect the
annulus with the well bore, and a piston is 25 sealably slidable between

the menbers within t*&%J]%D%%ema%ﬂpmgﬁeghgaﬂg%lu0@aaOL%el”tfotzhagpean

therein in which hydraulic flu I's cont course, equali zes
the fluid pressdmPaxtimGn & h#a¥ akans W&]qulﬁWPQN1%ﬂmﬁaﬁﬂh@u?°¥6r and,

faciy itate rai simigeanshttov@iiainof tdeihpfovements in a so-called double
acting hydraulic jar for imparting up and down jars to the
5 object.

As well known in the art, a jar of this general type
comprises a pair of telescbpically arranged, .tubular
members, one for connection to the object and the other to
a pipe string which may be raised and lowered within the

10 well = bore. More particularly, 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 épace and the other
carrying detent means of such construction as to fit

15 closely within the restriction so as to retard its movement

; therethrough and thus stretch the pipe string as it is
raised, in the case of an up jar, or retard its movement
therethrough and thus compress the pipe string as it is
lowered, in the case of the down jar. The tubular members

20 also have oppositely facing shoulders which are édapted to
engage as the detent means moves out of the restriction so
as to impart a jar to the object in the desired direction.

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 detent chamber therein in which
hydraulic fluid is contained. This, of course, equalizes
the fluid pressure within the jar and well fluid in the
annulus to facilitate raising and lowering of the jar



2 within the well bore, as well as separating the hydraulic fluid fromthe
well fluid to avoid contam nation. US Patent No. 4,109, 736 shows several
enbodi ments of a double acting hydraulic jar of this type, including one 5
whi ch has enj oyed consi derabl e success in the industry. In this formof the
jar, which is illustrated and describgg I n connection with Figs. 8 to 16,
there are a pair of detent chanbers edch having a restriction forned on one
menber thereof and a pair of detent nmeans each carried by the 10 other
menber for novenent through the restriction in one of the chanbers. A

bal ance chanber is disposed between and separated from each detent chanter
by a piston ring seal ably slidable between the nenbers so that each det¥ht
means operates independently of and is unaffected by the 15 other. Mre
particul arl ywitien dehe e IEABSXE) eaﬁOwauaagedephtatiﬁgpeﬁé hedeaalasot her

and t he restf*&tq_opéoéh%%e@e?]enpyuﬁ; "shq;m con‘%: m n'lt&r aration for a

subsequent j& hus rence to Ve Tehtone ‘figures of US
Patent No. 4,Q0Paoent Nosumel00h786t w&wgolsekmali (enbadinentis vof e an

upward jar fabkore nacmﬁgﬁmﬁum@e JHpesrdengat ﬁ?ﬁﬁ.ﬂs e1edindieoneper

restriction. During this tinme, qof the | o ‘det.ent neans has
moved t hPoug‘ﬁ”c‘F?é h e FE’P?&HW?’PISU?“'B?%§§ ut? z*rbr?g industiryi-q IR t he
| ower hydr authis cfarbesf dilve tjart hehient ig hiXludtrasiderind?Besoedbed in
reversed -wi pper ., .de api I ot ot her
upward j ar |éo?neéﬁgéélYﬁ%&eﬁigghegtggl16 £§grﬁg€%€ 2 er 9§h§§? ggcked"
posi tion by ¢hawmpers ?hehumllmténreﬁ‘bahgtiﬂnt ﬁ@rmegt rql't:t¢!(lﬂ!| newmpert he

vei ght det ec{Qérédfli aalies tﬁéirt e |d£”€ernﬂj%§£5§s ”Eﬁ&ﬁ drtizy beguenko r@
into the |ower restriction. Vi OUS a reversal of this procedure

pérmits 1%he phhex PGSR F‘H?t"@“‘&“é‘h%bf%ﬂbk@&le JRFES AGE ¥ 1iweRrs 9fdown

jar. the chambers. A balance chamber "is disposed between and
’ | " separated from each detent chamber by ' a piston ring
~ sealably slidable between the members so that each detent

means operates indepéndently of and is unaffected by the

15 other. More particularly, the detent means are so arranged

' with respect to one another and the restrictions that each

may be "short cocked" in preparation for a subsequent jar.

Thus, with refefence to the above mentioned figures of

Us;Patent No. 4,109,736, assume that the tool has just

20 delivered an upward jar following movement of the upper
detent means out of the upper restriction. During this

O

time, of course, the lower detent means has moved through

the lower restriction without pressurizing the fluid in the

lower hydraulic chamber due to the fact that its detent

25 means is reversed with respé&t' to the upper detent

mechanism. If then another upward jar is to be delivered,

the tool may be moved into a "short cocked" position by

lowering the upper detent means in the restriction until

~ the weight detector indicates that the lower detent means

36 has begqun to move into the lower restriction. Obviously,

' a reversal of this procedure permits the jar to be moved
into a short cocked position following a down jar.



3 Also, each detent neans of the jar of US Patent No. 4,109,736 is of
sinplified but reliable construction in which a detent ring carried by the -
i nner tubul ar menber has an outer dianmeter closely slidable within a
restriction in 5 the outer tubular nenber, and an inner dianeter disposed
about elongate slots or grooves on the igner nmenber. Mre particularly, -
the detent ring Is free to nove longitudinally wth respect

to the . inner nenber internediate shoul ders thereabout, and one or nore
metering 10 pins extend with close tol erance through holes in the detent
ring'kg;engage at their opposite ends with the shoulders. As each ring
noves ITnto its restriction, one end thereof is seated upon a shoulder to
prevent flow between it_ and the slots and thus retard nqvenenﬂ)ﬁf the 15
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Conversely, follo “down |,

down jar nay be { iﬁpﬁéf’gl Jfa‘%, §%gg?g§i%gisa{‘lﬁéi’? ﬁ%%%n%eflg%guaagg “tne
‘shoulders. As each ring moves into its restriction, one
end thereof is seated upon a shoulder to prevent flow
" between it and the slots and thus retard movement of the
15 inner member -until.the detent ring is moved out of the
restriction. Despite these. advantages, this Jjar is
relatively long and expensive to manufacture because of its
two detent chambers. '
vS Patent No. 4;456,081 discloses a double-acting,
20. hydraulic jar in which detent means for imparting both up
and- down jars are contained within a single detent chamber
o - . having a single restriction through which the detent means
are moved during an up or down jar. Moreover, the detent
- means are so constructed and arranged as to permit the jar
25 to be "short cocked" preparatory to repéated up .or down
jars. That is, the detent means for retarding flow during
an up jar is arranged beneath the  detent means for
retarding flow during a down jar so that following an up
jar, it may be moved downwardly a short distance into the
30 restriction before the detent means for retarding flow
during a down Jjar enters the restriction. Conversely,
following a down jar, the means for retarding flow during
a down jar may be moved upwardly a short distance into the



-4- restriction ("short cocked”) before the neans for retarding flow during
and up jar enters the restriction. Although this theoretically permts the
overall length of the jar to be shortened, at |east as conpared to the
aforenentioned jar shown in the above nentioned figures of US Patent No.
4,109, 736, the detent neans are of such4construction as to-be susceptible
to conS|derabI§§mea and nal function Thus, draulic fluid in the detent.

chanber nmusTeSEEICERPBUGNSROFF P BreYy ketoxie § g Re2ans L X refAardingeans
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It is therefore an object of this invention to provide

a double-acting hydraulic jar iﬁ which the detent means are

contained within a single detent chamber for ' movement

. through a single restrlct:l.on, _and SO constructed and

arranged as to permit "short cock-ihq“, but nevertheless of

a construction which is 1less subject to wear and
malfunction than are those ofisPatent No. 4,456,081, and,

more partlcularl , of a construction similar to that of the

detent means ofLPatent No. 4,109, 736.

In accordance with the present invention, there is
provided a hydraulic jar for use in applying up and down
jars to an object stuck in a well bore, comprising U

first and second telescopically arranged, tubular
members connectible, respectively, to the stuck object and
a pipe string adapted to be raised and lowered within the
well bore, and being circumferentially spaced apart and
sealed with respect to one another along equal diameter
portions to form an annular space therebetween,

| the outer member having a port therein to connect
one end of the space with the well bore,

a piston ring sealably slidable within the space to
separate the port from a chamber within the space which
contains hydraulic fluid,

one of the tubular members having a cylindrical
restriction within the chamber and the other tubular member



the outer nenber having a port therein to connect one end of the space with
the well bore, a piston ring sealably slidable within the space to separate
the port froma chanber within the space which contains hydraulic fluid,
one of the tubular nenbers having a cylindrical restriction within the
chanber and the other tubular nenber -8z daving | ongi tudi nal grooves
formed wthin a_recessed portion ahQout its circunference internedi ate

| ongi t udi nal | y 83YARE u PRIt ingder ITRGYESer LOTRRE (ELEREN | 3y RegRSsed
carried by the qidmndmabeutvﬁtbiaﬁmfmdm@meaﬂamt Tongttadiradiy
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A upper end is seated on the upper shoulder of said other
member to prevent flow therepast, as an upper annular
portion of the other side is pushed downwardly through the
restriction,
said detent ring means having metering means which
permit limited flow therethrough as said annular portions
move through said restriction and means connecting its one
side with its other side intermediate said annular portions
so that the annular portion last to move out of the
restriction is relatively freely moveable back into the
restriction until the other annular portion enters the
restriction, and
said tubular members having means arranged to engage
for imparting an up jar to the stuck object as the lower
annular portion of the detent ring means is pulled upwardly
out of the restriction and a down jar thereto as the upper
annular portion of <the detent ring means is pushed
downwardly out of the restriction.



sai d tubul ar nenbers having nmeans arranged to. engage for inparting an up
jar to the stuck object as the | ower annular portion of the detent ring
means is pulled upwardly out of the restriction and a down jar thereto as

t he upper annul ar portion of the detent ring neans is pushed downwardly out
of the restriction. -6- Inthe illuws6rated and preferred enbodi nents,
the jar is a jar 5% of Patent
No. 4,109,736, each Fﬁfh &g‘ut%ent “‘*ﬁ%ﬁ}ﬁn‘gaﬁgéﬁ%%r?ﬁ eﬂf’?’%"ﬁ%%#?

t her et hr ougialanxs ia Jar rokdchy type rdesaribed Hnnhighie asldn dhe gamve
closely ! NIopaHs pa¥LhBlIbE 109, F36] ea%hcufon&n'end%t%'%\@%@m t he

ot her tubul ar menber_and { he 6thef "side cl osely surroundi ng, grooves in e
one nenmber BaR %Wlm}ﬁfl‘?%cﬁﬁ%am%ﬂb@}mrﬁﬂ‘?t#%r%ars"e‘eﬁ%d’ib@ﬂﬁ)per
and | over shenbéler wieth tdife OBEdaEHERIptcd I €bamdvieheciosulpf thydughl i€ fluid
8 t her epast @ié@f‘tofl is raised and | owered. However, as corrpared W th
the jar of it ; ] has
only a single detent chanber with a single restriction forned therein, and
the detent means 5 is of such construction as to jar upwardly when pull ed
in one direction through the restriction and jar downwardly



when pushed in the other direction through the restriction. Thus, the
detent neans includes a |l ower annular portion on its outer side which,
when the detent nmeans is seated on 10 the |ower shoulder, restricts flow
therepast as it is pulled upwardly through the restriction, and an upper
annul ar portion on its outer side which, whan-the detent neans is on the
upper shoul der, restricts flow therepast as it is pushed downwardly through

“the restricti GRestri¥fod5in @Hét@ﬂ@ehx&mbe&hﬁn €RE eHther R0 1 4 MRS
means which con e ts |%ﬁ?one aﬁ ewth its other ,side internedi ate the
u

annul ar porti ?hﬁ heSifRuFAPsEdY: SYRTPHRALNG FEPEVES: 1 the one
rest ™ection i smembext iardl wefrtdela) Iyovebliprbeaklenbetwéen r;ﬁféiuﬁns)rséaﬁed

t he ot her ann r e estrigtion to m t the o]
be."short cochgerg"u%é% gﬂd ri%hee%r;s%’r?e&rl}bg s[haxf etﬁléej Egmgf‘fPé:Pe é
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t ubul ar nenber has stops thereon internediate the oppositely facing

-shoul ders and the annul ar portions of 25 said detent neans conprise a pair
of longitudinally spaced detent rings each being reciprocabl e between a
-shoul der and a stop and having a flow netering neans extending through it.
More particularly, the one side of each ring is connected to the other

si de thereof, when one end thereof 30.- is seated on a shoul der, by the
space between its other end and the stop facing that shoulder. In
accordance with ot her enbodi ments of the invention, the detent neans
therein conprises a single detent ring -9- havi ng passageway neans
connecting the one side with the outer side thereof internediate said
anniar portions. Thus, as will be nore apparent fromthe description to



follow, this enbodiment of the jar is of even sinpler construction and
shorter than .the first described enbodinent, thus enabling the overal
jar to be that much shorter. The jar of Patent No. 4,456,081 al so includes
a piston L ring sealably reciprocabl e between the tubul ar nmenbers

I nternmedi ate one end of the detent “tchanber and a port fluidly comrunicating
with the annul us, whereby the pressure of the hydraulic fluid equals that
of the well fluid. More particularly, the piston ring is-located at the

| ower end of the detent chanber, so that, during noverment of the upper
detent means through the restriction during a dowmward jar, the ring i .
forced downwardly against a stop by the high pressure of hydraulic flui® in
the detent chanmber. Inevitably, this results in a gradual |oss of hydraulic
fluid from teeriepest sHather oot ie fsakageaﬁasnowaemngnoeevébat akhe N

ring wll over tine,ass osktion y I I t ulder and-
t hus shorten” ?’?%alf?%v%‘&é tt(?%ejj%llét ng grrgﬁﬁts: §r| %\é\gégd?)% éﬁg {)g 33
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restriction jn a_Si %Qe det ent chanber, but in there is a m_ni, mum of

n which
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adapted to bged abﬁ@éraaédbo%&%% Wi € q&tdnt Ghfansinfls D8bRBled on i\
circunferentiall aced. apart and sealed with FESﬁECt to one another al'ong
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pulled upwardly through the restriction, and an upper

annular portion on its outer side which, when the detent
means is on the upper'shouldér, restricts flow therepast as

it is pushed  downwardly through the restriction. More

15 ~particularly, the detent means includes means which
connects its one side with its other side intermediate the

annular portions so that the annular portion last to move

out of the restriction is relatively freely movable back
into the restriction until the other annular portion enters

20 the restriction to permit the jar to be “short cocked“ much
in' the manner of that of the jar ofLPatent No. 4, 456 081.

"In accordance with one embodiment of the invention,

the other tubular member has stops thereon intermediate the
oppositely facing shoulders and the annular portions of

25 said detent means comprise a pair of lorgitudinally spaced
detent rings each being reciprocable between a shoulder and

a stop and having a flow metering means extending through

it. More particularly, the one side of each ring is
connected to the other side thereof, when one end thereof

O

30 1is seated on a shoulder, by the space between its other end
and the stop facing that shoulder.

In accordance with other embodiments of the invention,

the detent means therein comprises a single detent ring



the outer nenber having a port therein to connect one -10- end of the
space with the well bore, a piston ring sealably slidable within the space -
t:0 separate 'the port froma chanber within the space which contains
Aydraulic fluid, one of said tubular nmenbers having a cylindrical

estriction within the chanber and the other tubular menber havi ng
lfongi t udi nal grooves forned about its circunPelence internediate
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developed by th%u@ﬂ!&?&'&f the hydraulic fluid equals that of the well
: o fluid. More particularly, the piston ring is located at

the lower end of the detent chamber, so that, during
movement of the upper detent means through the restriction
during a downward Jjar, the ring is forced downwardly

against a stop by the high pressure of hydraulic fluid in
the detent chamber. Inevitably, this results in a gradual
loss of hydraulic fluid from the detent chamber due to
leakage past the ring, so that the ring will over time
assume positions above the lower limit shoulder and thus
shorten the travel of the detent means during a down jar.

it is therefore another object of this invention to
provide a double-acting hydraulic jar in which the detent
means are movable through a single restriction in a single
detent chamber, but in which there is a minimum of loss of
hydraulic fluid past a piston ring as the detent moves in
a direction toward the piston ring.

The present invention also provides a hydraulic jar
for use in applying up and down jars to an object stuck in
a well bore, comprlslng
first and second telescopically arranged tubular
members connectible, respectively, to the stuck object and
. a pipe string adapted to be raised and lowered within the
' well bore, and being circumferentially spaced apart and
sealed with respect to one another along equal diameter
portions to form an annular space therebetween,

the outer member having a port therein to connect one



- fluid during novenent of the detent ring neans through the restriction in a
direction toward the valve nenber. The one nenber, in which the grooves are
formed, is seal ably engaged with other nenbers in which the restriction is
formed, for closing the chanber internediate the detent ring neans and

the piston ring, and a | ongitudi nal pqg,agemay is formed through the
chamber cl osing nmeans to connect the chanber above and below it. Mre
parti cul ar | ghdaofalthe spacer wiidhrdhgbwelBeb@¥en positions opening and 5

closing the pasgagemao naf‘ﬂnip£é§gaﬂﬁﬁn§lﬂagﬁiet laﬁt\rﬁlnvecﬁaenbgacwt@,pen
position with a force less t an t hat devel-oped e hydraulic fluid v "

duri ng novERRPATa%E tHhe gBPEht TFPRy Iechrnp oﬂgﬁﬁﬁﬂeqqﬁnﬁ?%??oﬁhﬂﬁha
di recti on tewthdrshayalaod ikeFleid, Thus, the passagemay |s normal |y 10 open

to insure that the pr [ &3 of h fI L,n the-
annul us of the W9 Bgre aJff)ut éﬁtbug'géyd |ng th%‘?}!ﬁ% &1&\%&5:@% ght

ot herw se c&§§$HC$aKEgyi@hlnyuhau¢h%m$¢n|thIhhqIqsthaWthdaIWWGm@em li ke
lrf\f elr E ncicagﬁrﬁ%t[)qr&gar&a%aluWo%&%amgh hBodesigaaterbukeerdice Figs.

are upper,, I1nternmedi ate and | ower_ vertical sectional

views of aintermaiiats anditudingldanspagech shanlGers. descri bed

enbodi ment of t IR tuats Gidlans ¢aRili 08, binths e nidibetetdrin mﬁ%reof
1,C It

may occupy AU, the FERSYRE coPflo i 1o Re T Er o AR
stroke; Fi glidablandwiBhine thizli riestziictiomevbat raﬁaardgedheerflcml of
oot oha Mol it oot 2hg PR LR eld b bt L oL
in order t@&sS mnqeﬁqgond member 1s raised, and being closely slldable
within the restriction to retard the flow of hydraullc
fluid therepast, and thus compress the pipe string, as the
second member is lowered
said members having oppositely facing shoulders
arranged to engage for imparting an up jar to the stuck
object as the detent ring means is pulled upwardly out of
the restriction and a down jar thereto as the detent rlng
means is pushed downwardly out of the restrictionm,

means for sealably engaging between the members for
closing the chamber intermediate the detent ring means and
the piston ring, '

means forming a longitudinal passageway through the
chamber closing means,

a valve member movable between positions opening and
closing the passageway, and

spring means urging the valve member to open position
with a force less than that developed by the hydraulic
fluid during movement of the detent ring means through the
restriction in a direction toward the valve member.

The one member, in which the grooves are formed, is
sealably engaged with other members, in which the
restriction is formed, for closing the chamber intermediate
the detent '




a downward jar; Figs. 3A and 3B are vertical sectional views simlar to
Figs. .2A and 2B, but during raising of the detent neans 30 of the jar
through the restriction in order to initiate an upward jar; Fig. 4 is a
cross-sectional view of the above descrl®ed jar, as seen along broken |ines
4--4 of Fig. 2A Fig. 5is an enlarged vertical sectional view of the
detent neans as it noves downwardly into the restriction of the jar, as
shown in Fig. 2A, and as seen along broken lines 5--5 of Fig. 4, 5

Fig. 6 is an enlarged vertical, sectional view of the valve nember for
contrel)ing the passageway above a | ower piston ring in the detent chanber
in the position it occupies in Fig. 1D, Figs. 7A and 7B are vertical
sectional views of a 10 portion of a jar having a single detent ring
constructed i n acdmgdameensi t Andnother pihdboh neningf tand presdopngibhudnnhadn,

and showi ng the ?.»%Tsé%eﬁa'a 1's” f%rﬂ%ﬁ' tt?-.ﬁ}Bu%t Rig EB%mﬁ@EeBtlogﬁﬁgbﬂEaﬁg' 2y

the restriction, “as It occup
initiating an upCPSmejc§r Fl ‘@ha’Bb‘P% aé??‘@nla&‘fdgEGIQBr%Fcal“%'@c??é‘ﬁ&Fug‘PEWOf

the detent ring af vd®Brd afedberi §8. mbYadleé Metwdén rp¢§mdﬂs aop@ﬁmg oandn
which it is ved.i nt.o t%% restriction to ufltlaie an upwar

Fig. 9is ac os§"1§’§&f'l oA \RARFaFe e 309 TR HY JRe2 c“’é?#%ﬁg? pRgveg
as seen al ong brcmlembelrl nte Sepén ofposiifiod; Wigs. d€l0 fardellles= \tdrar céhat

sectional views gf\2)Bpkh Qgr Oéhé Lg&rggﬂ&g fﬁuiﬁ”%ﬁﬁﬁ%d xﬂicfxf‘én?%}{t Stk fie
detent 25 ring const ucte cordance wth ano
detent ring means through the restriction in a direction
&#: toward the valve member. Thus, the passageway is normally
10 open to insure that the pressure of the hydraulic fluid is
equal to that in the annulus of the well bore, but closed
during a jarring stroke which might otherwise cause leakage
of hydraulic fluid.
In the drawings, wherein like reference characters are
15 used throughout to designate like parts: X
Figs. 1A, 1B, 1C and 1D are upper, intermediate and
lower vertical sectional views of a jar constructed in
accordance with the first described embodiment of the
present invention, and showing the detent means thereof in
20 a position above the restriction in the detent - chamber,
which it may occupy when the jar is run into the well bore
N prior to a jarring'stroke;
Figs. 2A and 2B are additional, somewhat enlarged
vertical sectional views of upper and lower intermediate
25 portions of the jar of Figs. 1A to 1D, but upon lowering of
- the detent means into the restriction in order to initiate
a downward jar; '
Figs. 3A and 3B are vertical sectional views'similar
to Figs. 2A and 2B, but during raising of the detent means
30 of the jar through the restriction in order to initiate an
upward jar;
Fig. 4 is a cross-sectional view of the above
described jar, as seen along broken lines 4--4 of Fig. 2A;



enbodi nent of the invention, with the ring being shown in Fig. 10, just

" prior to novenent of its |ower annular portion upwardly into the
restriction in the outer nmenber, during an up jar, and in Fig. 11 just
prior to novenent of 30 the upper annular portion downwardly into the
restriction during a down jar; and Fig. 12 is a perspective view of the

detent ring renmoved from about tHezinner nenber. Wth reference now to
the details of the above described drawi ngs, the jar which is illustrated
inFigs. | AA1D, 2A-2B, 3A-3B, 4, 5 and 6, and indicated in its entirety

by ref erence character 20, conprises 5 tel escopically arrangedie -«

I nner and outer tubular nenbers 21 and 22, respectively. The inner nenber
21 has a box at its upper end for connection to the |ower end of a tubing
string 23, and t RdgouBedsmambenlaxged pemticalt sechienadnyiewr ofokhection

to the box glt@ntuRihat 9@1?@tm&;égchomwhbal}omwléh@qre%ﬁ%ta@epbfd to be

jarred | oose by operation_of the jar t he manner described to fol |l ow
Each of thetP8buldk: RFHERSYPS Jﬁ’ao%‘%'p %@'tﬁPQa@e%l?ﬁ%nﬂQEP‘éthﬁ’BGPar
sections, wliiheshe-ewef eag.o&;the i nner nenber belng sl idably

reci procabl e withi.n packin W a g Iomer | t he
outer tubul ar %ﬁgr gnésa%nln ﬁ%%s %r%or o ?tﬁ a% Qﬁeb %gbgﬁg
menber beingagg&labm@eslﬁ@abppntc@@au@g Wwhehipasgagewnay abover ri dowey an

i nter medi at ?):LQQBH Opi R tihe eHbeladddhd AEhURBBET .in THE RRGKI¥I, 23and 26
are of equal dianeter So.,as to define an 20 annul ar space between the

enl ar ged |nH€FWEP&ﬁeﬂ§rF6ﬁ t AB7outer tubul ar menber internediate the o
packi ngs and t herdgser 7 aander7Bofardevenbcal ulselctriomaidbericwayiof a det@t

ﬁgﬁﬁg%ﬂsgi %}tgﬂn""bkhaajéy'ﬁaﬁﬁn% Ry dsayhbCaltdhf MUS dntaintdd 3h! ¥
accordance with another embodiment of the present
invention, and showing the detent ring in a position within
the detent chamber below the restriction, as it might
occupy following a down jar or prior to initiating an up
15 Jjar; _ _
Fig. 8 is an enlarged vertical sectional view of the
"detent ring of the jar of Figs. 7A and 7B, but raised to a
position in which it is moved into the restriction to
initiate an upward jar;
20 Fig. 9 is a cross-sectional view of the jar and detent
mechanism of Fig. 8 as seen along broken lines 9--9 of Fig.
8; . . o
Figs. 10 and 11 are vertical sectional views of a
portion of a jar having a somewhat different single detent
25 ring constructed in accordance with still another
embodiment of the invention, with the ring being shown in
Fig. 10, just prior to movement of its lower annular
portion upwardly into the restriction in the outer member,
during an up jar, and in Fig. 11 just prior to movement of
30 the upper annular portion downwardly into the restriction
during a down jar; and : _ :
Fig. 1.2 is a perspective view of the detent ring
removed from about the inner member.



25 The upper portions of the tubular nenbers above the upper packing
26 are provided with oppositely facing grooves 28 and 29 respectively which
recei ve splines 30 held at their opposite ends between oppositely facing
shoul ders on the inner dianeter of the puter tubular 30 nenber, thus
causing the tubular nenbers to rotate Wth one another. Packing 31 is
carried by the inner dianeter of the upper end of the outer tubular nmenber
to protect the annul ar space in which the splines are di sposed from debris
whi ¢h m™ght ot herwi se accunul ate therein. Ports 32' forned in the outer
t ubul ar, nenber above packing 26 vent this annul ar space to the annul us of
the w8l bore surrounding the jar so as to prevent a fluid | ock as the
i nner and 5 outer tubula% nmenbers are vertically reci rpcated W.th respect
n

to.one another. As wePrRnohRIFFeRFe AW i 86 € %ﬂﬁfpté%ﬁté‘ e PRP¥E(
and | owered withidescrdbedl draeiegsy thengjaef whiieht ibi 4glastiraged3ihr Biys.

uhi oh e upper RE, LIl SR-IB SUSPEndad o THRaSRIRSRRNCEl | gfe

bet ween the tubular “ménbérs permts for t he
order to make upentdrgty at l‘P}fs Iﬁﬁéﬁréhéevmtwh&%%rect 2Quck PﬁmPﬁéses

hole. A deteng W&%scb@dbﬁih?datﬁahééd erﬂﬂﬂét En@oﬁﬁéﬁr@i&ﬂé@mﬁwctﬂ
32 is carried about, an Interrme %ﬁb por Il on _of the hnne%}tubular er fo

di sposal within 2RE dérehESRE InneX: mERRRE: 21 1S h Kl
t ubul ar nenber | mipperederad efbhe qqmmctamh Ib:werthendhomir t épd deiferd thhtihgr

h duced di : I
Uy ough whi ch  he BarEnt foang 3% SHEGEFellbl IS Bar at AXe 10ke2pnd,

t he {upper tubuIaﬁ°ﬁbﬁﬁ@PeFﬁlPﬁetPuﬁhﬁgb%¥r?%g?f?Qﬁﬁ%ﬂﬁ(9?1%?? stagkpéRdEhein
conpressi on Iimlrl W@ld e jaiid ddptddenss Ope djirhgd allodPe | BY. operation of

the jar in the manner described to follow. Each of the
tubular members is made up of threadedly connected tubular
sections, with the lower end of the inner member being
slidably reciprocable within packing 25 carried within a

15 lower portion of the outér tubular member and an
intermediate portion of the inner tubular member being
sealably slidably received within packing 26 carried by an
intermediate portion of the outer tubular ~member. The
packings 25 and 26 are of egqual dlameter so as to define an

20 annular space between the enlarged inner diameter of the
outer tubular member intermediate the packings_ and the

L outer diameter of the inner tubular member having a detent
chamber 27 filled with a suitable hydraulic fluid which is
essentially non-compressible.

25 The upper portions of the tubular members above the
upper packing 26 are provided with oppositely facing
grooves 28 and 29 respectively which receive splines 30
held at their opposite ends between oppositely facing
shoulders on the inner diameter of the outer tubular

30 member, thus causing the tubular members to rotate with one
another. Packing 31 is carried by the inner diameter of
the upper end of the outer tubular member to protect the

annular space in which the splines are disposed from debris



When-the detent nmeans has been noved upwardly out of 25 the restriction,
“tension in the tubing spring causes an upwardly facing shoul der 34 about
the inner tubular nenber to nove rapidly upwardly to engage a downwardly
faci ng shoul der 35 on the outer tubular nenber to inpart an upward jar, and
when the detent neans has been nkd¥ed downwardly 30 out of the restriction,
conpression in the tubing string above the jar causes a downwardly facing
shoul der 36 about the inner tubular nenber to nove rapidly dowwardly to
engage an upwardly facing shoulder 37 on the outer tubular menber to
impart a downward jar thereto. As previously noted, in the position sho

in Figs. 1A to 1D, the detent neans 32 is in an upper portion of the dement
chanmber above the restriction 33 which it would occupy following an 5
upvward | ar ®&hidh mﬁqmt ctnetwisppéqémmpawbmweirj .ar porfistie 5 foxsidd on, .

the jar o Wit hin Iomerf
end of the dB}e cﬁa té%ﬁiéi ?8@5%%C%P%§ea %f%ﬁi ?nnant(#Qﬁﬁer
di aneters f @nmladatﬁga@lgaglﬂgﬁ tanrnwinserofi thetwel bfbdxe tsurrounedingenber

and the i””@lfhé“fé‘iet gb afs téw ﬁf‘é@énﬁeﬁb@lnﬁ@%dwrﬁ gHef AnRS idhd he
outer nenber to connec& w th the detent chanber above the- packln 25, thus

equal i zi ig fAURSF pFEBYLRE RIMREFS h8X8et ¥H T tFahber FRCERTPRBER e of
well fluid iﬁeéﬂucﬁmﬁuﬂdneeﬂnmﬁhd&he Jar As shown, the 15 hydrostatic

pressure of the \3% J_if.)%g@g §AUERd LOE PLRLORCLY NS TRSRLS WIUd Y

above an upwar dl acin oul der ower e outer
menber whi ciFaisdad @%MVM?EE#DW%#BRF d‘-ﬁlet tvee Job sJP@he 3BY mnguttxfr thehul ar.

nmenber has gy egh 4 11T 2 §li aﬁhe&h%hp%{é WBh&hogakhkeesjahRacid ng 4}’
about its |nnerqgfanef2$§|n whi ¢ch the inner éﬁﬂn nenger IS ?Ealam \J

sli dabl &% aftSRECRevay #e e t iPBRgHt 1B RETHSST 4he tubular ’

members permits torque to be applied to the jar in order to
make up the pin at its lower end with the object stuck in
the hole.
A detent means, indicated in its entirety by reference
15 character 32 is carried about an intermediate portion of
the inner tubular member for disposal within the detent
chamber 27. The inner diameter of the outer tubular member
intermediate the upper and lower ends of the detent chamber
has a reduced diameter cylindrical surface providing.a
20 restriction 33 through which the detent means 32 is adapted
to be moved in order to place the upper tubular member in
" the tubing string from which it is suspended in compression \J/
during a down jar or in tension during an up jar.
' When the detent means has been moved upwﬁrdly out of
25 the restriction, tension in the tubing spring causes an
upwardly facing shoulder 34 about the inner tubular member
to move rapidly upwardly to engage a downwardly facing
shoulder 35 on the outer tubular member to impart aﬁ upward
jar, and when the detent means has been moved downwardly
30 out of the restriction, compression in the tubing string
above the jar causes a downwardly facing shoulder 36 about
the inner tubular member to move rapidly downwardly to
engage an upwardly facing shoulder 37 on the outer tubular



to the detent chanber above and bel ow the annul ar cl osure provided by the
reduced di aneter portion. This passageway 25 is adapted to be opened and
cl osed by neans of a ball type val ve nenber 44 di sposed above a seat 45
about the upper end of the passagewayg and the ball 44 is urged upwardly to
an open position above the seat 45 by neans of a coil spring 46 acting
between it and an upwardly facing shoulder 30 w thin the passageway 42.
The ball is retained in a position above the seat by nmeans of a pin 47 .
extendi ng across the enlarged upper end of the passageway 42 in which the
bal:l ks, di sposed. As previously nmentioned, and as w || be described in
detail= to follow, the passageway is thus-open except during a downward
jarring stroke. -- The detent means conprises upper and | ower detent rings

5]9-aﬂd 51 cl osel ﬁgﬁbéealtbe Bt % 86@NGREA OYher tiaer@tarret s p@fédrﬂﬁhs
of the inner tu

er _angd jnternediate wa
faci ng shoul ders”™ ggganﬁnS ?o?‘ﬁ%’dt’o?f’ Y% r‘ﬁﬁuwi% %énggf é?e é}%t%lfbtper
and | ower ends, mespec32Vis)in @h uppercdortiionli efidther detrenitochafiber Aabovey

55 is mounted O”thEe MRS 1 deiA 383 TR DYt 10,0 RENScObpR Sf%tn%%.ﬁx\ﬁ’ %

i nternmedi ate the upper and | ower detent rings 50_and 51 so that_eac
t he- detent rihgsYP aFiieéaFoPr‘l Pﬁ?PéHa"fﬁﬂ’lE‘al apRLY Y cat fovnvaxh 1?—:"3'pec¥nto

t he |hnner t ubul Stfxlier’rbeélbﬂmeefhé hﬁaﬁhmy dﬁ Ssa’ir&ﬂ o Q:ﬁas "BZ:el&:"d 58 provi ded
at the upper and | owe tically
50 A g cemr 85 g(?d d* tegr wﬁth ion ]a°ﬁ"(fr a‘?’@< Pdﬁ&%

grooves 60 are forned |
| ength so as to dehentt chiamberheanddgsrdidsamaokingorabont S52tat imneirr amder

ends, yhen the UPBREeseRlahétiérdGdi shilabbly” LAYESIAGN htdh biEnstep 5B,

and to connect at_their |lower ends-with th reduced di aneter portion 52
when the | ob®r GBEeARNEY Mpmhey ?’!dntl’“f“‘s1BBﬁ’érd’p?}§‘F"i?’br?feﬁ§&gBHtﬁ}'t‘he’i‘W
stop 57. ‘above ports 39 formed in the outer member to connect with

the detent chamber above the packing 25, thus equalizing

fluid pressure within the detent chamber with the pressure

of well fluid in the annulus about the jar. As shown, the

15 hydrostatic pressure of the well fluid has caused the

piston to be raised slightly above an upwardly facing

shoulder 40 on the lower end of the outer tubular member
which limits downward movement of the piston 38. .

The outer tubular member has a reduced inner diameter

20 portion 41 which carries pécking 41’ about its inner

_ diameter in which the inner tubular member is sealably

K/‘ slidable, and passageway 42 extends through the portion 41

to the detent chamber above and below the annular closure

provided by the reduced diameter portion. This passageway

25 is adapted to be opened and closed by means of a ball type

valve member 44 disposed above a seat 45 about the upper

end of the passageway, and the ball 44 is urged upwardly to

an open position above the seat 45 by means of a coil

spring 46 acting between it and an upwardly facing shoulder

30 within the passageway 42. The ball is retained in a

position above the seat by means of a pin 47 extending

across the enlaféed upper end of the passageway 42 in which

the ball is disposed.  As previously mentioned, and as will



However, when the upper ring 50 is in its upper position engaged with the
shoul der 53, it prevents flow between the grooves and the reduced di aneter
"portion, and-when the 25 | ower fetent ring isinits |ower position on the
shoul der 54, it prevents flow be Vben t he grooves and the--reduced di aneter
portion 52 above the |ower detent ring. - The detent rings are of the sane
construction as the detent rings shown in aforenentioned Patent No.
4,109,736 30 in that, as previously noted, each has fluid netering nmeans
whi ch restricts flow therepast when the detent ring is seated on its
respective shoul der at one end of the reduced diameter portion 52 of :ithe
i nner tubular nmenber as--it .noves through restriction 33. For this¥
pur pose, each such ring has a vertical passageway 61 therethrough and a

nmetering pba Gésexipadi B @e?aqhy tohrfalbw,hacHet pid s diass ape enusnd ,
engageabl e _at its %ﬁ?ﬁi'te ends_wi th the opposit 8 5 facing stops on the
ring 55 anBPfRe®¥H PEHRE ihi TMHRE ek 1qq|ﬁ}i9§eadapted to seat. Thus,
when the upper That detegptSOneansecabnpripes upmsr sandl dewed3 detemy -
novenment | he ar g4 i RN s Slas Hohdl Li e shown i n_
Fig. 2A sﬁ%’g?éan?ioal y(i aﬂ' giog%é&t%o%%ﬂ 10 ﬂ?f t?a&l :}%ﬂd{ﬁ(&é %‘égt?rt he '
det ent % i nglameteY | RPEFVUgIF2 hefsnilhre dganddakecRerherne?®i ng pin
in the det gnterh8gi®be addwhirargigsaganarpwardlyt Eadkmersioukierss $he | oner
detent rin I S d . on.lower shoulder 54 as_|[t _LS ll.ed _upwardly
t hr ough- t%’éél?%g?!le‘g%?o%? %}f%\éﬁnc??\rl ';’:\{‘fgﬁ?ﬁbﬁeg%te#af#ffgév %?p%/d&\ﬁl I C
fluid thertpeésr -£Bdet He8ReFtsvely erthigthe nreducedsdigmensr povkien, during
gldﬁmwgr dszarrhSQiﬁbrtﬁtf,is?andddﬂéat r&_ﬁ?ﬁ'xé E:Lx'i_ﬂlx&r %xtli&eglémﬁﬁent- r‘zgg
as been noved_upwardly to e e Wi . ower stop & n.the_rin
55 so b (BERPENOEnE FeEantts K THERIRRES orhe rth and Lower

detent rings 50 and 51 so that each of the-detent rings is -

s

free for limited vertical Treciprocation with respect to the
inner tubular member between the shoulders and stops 57 and
58 provided at the upper and lower ends of the ring 55.

15 Vertically extending grbovés 60 are formed in the
reduced diameter portion 52 and are of such length so as to
connect with the reduced diameter portion 52 at their upper
ends when the upper seat ring 50 is in its lower position

- on the stop 58, and to connect at their lower ends with the

20 reduced diameter portion 52 when the lower detent ring 51
is in its upper position engaged with the stop 57. ”
However, when the upper ring 50 is in its upper position Q')
engéged with the shoulder 53, it prevents flow between the
grooves and the reduced diameter portion, and when the

25 lower detent ring is in its lower position on the shoulder
54, ‘it prevents flow between the grooves and the  reduced
diameter portion 52 above the lower detent ring. -

The detent rings are of the same construction as the
detent rings shown in aforementioned Patent No. "4,109,736

30 in that, as previously noted, each has fluid metering means
which restricts flow therepast when the detent ring is’
seated on its reépective shoulder at one end of the reduced
diameter portion 52 of the inner tubular member aé"it moves




to the upper ends of the slots above detent ring 50 to permt hydraulic
fluid,in the detent chanber to freely flow therethrough and thus permt the
| ower detent ring 51 to nove into and through the restriction with relative
ease 25 wuntil the lower end of the ugper detent ring 50 noves into the
restriction. Conversely, during an upward jarring stroke, the upper
detent ring 50 is seated upon the upper stop 57 of the ring 55 to open the
upper ends of the slots to the restricted portion 52 between the | ower
detent _.ring 30 and the lower stop 58 until such tinme that the upper end of
the | owgr detent ring begins to nove into the restriction, and even though
the | ower detent ring is seated upon the shoulder 54 to close t he
connection of the | ower ends of the slots to the detent chanber bel ow
the lower detent thragghAsegteitiot y3dhent Fonethianpuagose) | edeh nench frdng

understood  frofhg hhe«ertfl%qg a@gsa ge¥a$C d1P b ethridtgh %n&%%éwiw

of the detent nmechani sm 32 enables th e Jar to be "short "cocked" follow ng
ei ther an upwar dPaR §2 d&mfi&nﬁar‘: ospdys thrgualy the reteing ngessadevne
jar has just inpanée@ngagephaed gtaritd heppaﬁetet ehdkawitthigie neypdeitely

I df h t
ing into tne rotherny; SEoy ok e Hhaiisy 5hd, FBY ?%Qsﬁ%%%r&a%ﬁ% 1%
begi ns to nove |debenher;egtxscndapﬁedrn9e§Qa¢ | i Mhius,r wbept thecupper oveat ng
of the inner tubyhag e‘arﬂa@r et et iup R SHEMads wedapm; #SGernt Ne

upper detent ring g 8 poye [ nto_the restrlc I on, and
therepast is restP 8t et5355§§§§é°?ﬁ?%ﬁbﬂgtﬂe FEPERT gjﬂﬁéﬁﬁgl?Ff?ﬁFudﬁér
det éqt; ring, thesbpenatim &idg.he2par sobssahtballpe akl ghif i ttiecatdowt hat

[ has reachgfl thiarBRRLL! SR GIRY GANdMEY 1h§ Rk 16D BN  Be

nenber a relative ort
small clearance between the metering pin in the detent ring

50 and its passageway. On the other hand, as the lower
~detent ring 51 is seated on lower shoulder 54 aé it is
‘pulled upwardly through the restriction, the only

15 substantial flow of hydraulic fluid therepast is between
its metering pin and passagewéy.'"

However, during a downward Jjarring stroke, as
illustrated in Fig. 2A, the lower detent ring 51 has been
moved upwardly to engage with the lower stop 58 on the ring

20 55 so as to open the lower ends of the grooves or. slots 60

to the upper ends of the slots above detent ring 50 to

N permit hydraulic fluid in the detent chamber to freely flow
therethrough and thus permit the lower detent ring 51 to

move into and through the restriction with relative ease

25 until the lower end of the upper detent ring 50 moves into

the restriction. Conversely, during an upward jarring

stroke, the upper detent ring 50 is seated upon the upper

‘stop 57 of the ring 55 to open the upper ends of the slots

to the restricted portion 52 between the lower detent riﬁg

30 ‘amd the lower stop 58 until such time that the upper end of
the lower detent ring begins to move into the restriction,
and even though'the-lower detent ring is seated upon the
shoulder 54 to close the connection of the. lower ends of



20 i'nto a position in which the jar is "short cocked" for another upward
-jar. Likew se, upon conpletion of a downward jar where in the detent neans
~has noved beneath the restriction 33, the inner tubular nmay be raised to

nove the upper detent ring 25 int%the restriction 33 with little

resi stance since the hydraulic fldld in the detent chanber is free to pass

t hrough the upper ends of the slots above the upper detent ring seated on

t he upper stop of the ring. 55. Then, the operator senses novenent of the
“upper end of the Iower 30 detent ring by observing the weight indicator,

and thus can continue to raise the inner tubular nenber only the distag&p

required to bring the jar into a "short cocked" position for a subsequent

downward j ar. Rai si ng of the upper inner tubular nenber during an upward
jar has no ethecklofist o pthéodetient Fthalsbr hBeDow Nthky lopwer baétental ve |
menber 47. Thus, the conpressed hydraulic fluid in the detent chanber above

t he detent Srlﬂ%ans I s contained by the upper packing 26 so that little or

no | oss of the hyd®aprevipthgiy mentdonedpl &nsd. asiowdddr beduraney f@lky i ng of

oss of hydr R T e AL obids 1o
ul i uj i u |
assune as%os???%ﬁr%?Bk%F'? Eqﬁ34A£ﬁ9§mT nﬁﬁﬁepgtﬁﬂﬁpéﬁsnﬁﬁﬁe?aﬁbBQe st op

40 and t hus benfshothe ecodiced" dfoldaitimy jedrthelri an apukddberi apdovswatrd t he
j ar. However s p jou d L ped, S d e A o] novel
aspect of th'a% esen\ﬂs'i'n\s;éen i%’?\%‘%ﬁ%’ 132%8?'{“2 iégﬁo?%a I%/Ig%gf%g %'E%Eball
44 unseat ed WParbed oRrBe URWET S HIAY 4 hElRe danBpEp syl arh aneipera®ax Peuid in

the detent chegégeqderbiy theWHKYIL It SENFigs. IR del am tBomewe SEhéhrqugh
the restlrol Ctigvpér d&’é‘&@ q:uienng:[ li%tod%ﬁlengestriction 33. Until such time
that the upper detent ring begins to -move into the
restriction, there is little resistance to lowering of the
inner tubular member for this purpose. Then, as the lower
end of the 'upper' detent ring begins .to move into the
15 restriction, and flow therepast is restricted to passage
through the metering means in the upper' detent ring, the
operator of the jar notes from the weight indicator that it
has reached this position and may continue to lower the.
inner tubular member a relatively short distance and thﬁs
20 " into a position in which the jar is "“short cocked" for
| - another upward jar. _ _

Likewise, upon completion of a downward jar where in \
the detent means has moved beneath the restriction 33,. the
inner tubular may be raised to move the upper detent ring

25 into the restriction 33 with little resistance since the
hydraulic fluid in the detent chamber is free to pass
through the upper ends of the slots above the upper detent
ring seated on the upper stop of the ring 55. Tﬂen, the
operator senses " movement of the upper end of the lower

30 detent ring by cobserving the weight indicator, and thus can
continue to raise the .inner tubular member only the *
distance required to bring the jar into a “short cocked"

" position for a subsequent downward jar.



only the downstroke of the jar, the normally open ball wll 20 nove
dowmwardly to seat and thus cl ose the passageway, and thereby m nimze the
| oss of hydraulic fluid fromthe detent chamber which m ght otherw se occur
past the piston 38. As best shown in Fil2 4, there are a plurality of 25
slots 60 forned in the reduced di aneter portion 52 of the inner tubular
menber, preferably in equally spaced apart relation. Al so, as shown in that
figure as well as in the previously described figures, stress holes may be
forned i'h the upper and | ower ends of the detent ring, preferably 30
opposu?g the netering passageway therethrough. As shown in the detailed
illustration of Fig. 5, the netering pin may be provided with grooves in
whi ch debris nmay accunulate as the detent ring is reciprocated
venrtically along the ReAgihgobft thematppemgimpier Tuslarnyerbe cduxibhy | an

whi ch m ght ot he'h%w%%d' NG ed€ Hbt Relkbet! i ﬁ?é’eggg{:oﬁf rhhg G eama rtRe

al ong the neter Is_relieved as the recess reaches the en
met eri ng passage maglywﬁBFHePa&GrVﬁ&vﬁpﬂﬁpaeﬁr4aownWQPﬁ'rEBPpFBEHF?Eﬁedof
the detent ring wydran@sdpecgluider £hothéhaierdigli ohahbet tabeviearthd | asteated

in Figs. 7A, 4B, e y stpu
above descrlﬁid J%aggolgef§gp lﬁ%éo?g %LE Phgg oﬁg?Fﬁg |%% %% gﬁa? ige%ent
means i s concern@¥ and t hessanefr thﬁthXqunlﬁﬂnuﬁiuﬁﬁ t & hyansempdated; d

wi thin the det enho@a%e_rber duti8gualowesd ny rﬁﬁpeﬁnép 561 8f Hetberk | #oF

in the annulus in_the wéll boré apout. the jar. _Thu this jar and_its parts
whi ch correspond™8 tRURPIR Ofe +RPABRHLIG e315 ?‘ﬁ’a‘r’%’éﬁ‘eé y t#RY sdpes
r ef e\;;__gnce char achgdzahdticwELhid hpastidilie qiistfor B8 suhflidX pesinit Ehe- pkatphe,
this enbodi "BPl to assume a position closer to the stop on the outer
 tubular member above stop 40 and thus limit the extent of
a down jar which could be imparted to the jar.
' However, as previously described, and in accordance
with another novel aspect of the present invention, the
15 spring 46 normally holds the ball 44 unseated with a force
less than that developed by the hydraulic fluid in the
detent chamber during downward movement of the detent
mechanism through the restriction. Consequently, during
only the downstroke of the jar, the normally open ball wiil
20 move downwardly to seat and thus close the passageway, and
thereby minimize the loss of hydraulic fluid from the
W detent chamber which might otherwise occur past the piston
38. '
As best shown in Fig. 4, there are a plurality of
25 slots 60 formed in the reduced diameter portion 52 of the
inner tubular member, prefe’rably in equally spaced apart
relation. Also, as shown in that figure as well as in the
previously described figures, stress holes may be formed in
the upper and lower ends of the detent ring, preferably
30 opposite the metering passagéway therethrough.
As shown in t'he detailed illustration of Fig. 5, the
| metering pin may be provided with grooves in which debris
may accumulate as the detent ring 1is reciprocated



of t.he jar, which is indicated inits entirety by reference character 20A,
“includes inner and outer telescopically arranged tubular nenbers 21A and
22A, the upper end of the 20 inner tubular menber 21A being connectible to
the |l ower end of the tubing string d the lower end of the outer tubular
menber 22A being connectible to the objects stuck in the well bore. The

| ower end of the inner tubular nmenber is sealably 25 slidable within
packi ng 25A carried within the | ower portion of the outer tubular nenber to
cl ose the |l ower end of the detent chanber 27A, while the upper end of the
detent chanber is closed by neans of. a piston 70 having seal rings about, ,
its inner and outer dianeter for slidably 30 engagi ng about an internedlate

portion of theti.nn r,.tubul ar Eenger é?d%g&%selt nner__di anet er t he outer

t ubul ar nenbd~ 3 RSP ERENGSBI R 1 BF-FE 18P abott % 58Pt i on of,
t he inner tdndhardedernizewheighalmight mthiiavkseerirdfexfiexte witkhitdte ifreseal abl y
sl i dabl e W thinRARKIFISheoQet LHE Ui ¥nld et |4 B ftRegdet ent
chanber 27A%B'P{1be pI stoori?l 70 égteﬁg:%%%@qﬂgi ths ﬂppg% 1 *ss?vgbogétlilon vcfth a
downwar dl y fafeithe SIRRGSRXEAChAF dnErof e Metridith HasSAgLRINt s 72
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t her eof above .t Qut er i_ng._an,t iston 70. Simlarly, a piston 73
carries sealdeerﬁeﬁg:s rmtﬁ%}s ri‘%‘?&ctaﬁg'egﬁi‘gr_ di aneters for sealably sliding
with respect to tifee iembedimesitoofethe uiar drllvethratedlGn Bigshe7A pval®, end of

2 Jdetent chabena8h AboKe aBeupiadhy. 'Y el olbfie-ideoin! Ue Ao

t ubul ar nenber to [ocate 1t In osition In e outer packing
about pi st orfPRYq dessgidasbiey 29, $KESPLt hBSPERESRF cthe FRRFEAMILI ui d'fJin
the det ot dmntied @Staht hEahs OlsWwebhcblied ahauthieh@ahnmer dm twhiyieven
fluid IOCk'pressure of the hydraulic fluid within the detent chamber
is equalized with respect to that of well fluid in the
annulus in the well bore about the jar. Thus, this jar and
its parts which correspond to those of the jar 20 are
15 indicated by the same reference characters but with the
addition of the suffix "A". For -example, this. embodiment
of the jar, which is indicated in its entirety by reference
character 20A, includes inner and outer telescopically
arranged tubular members 21A and 22A, the upper end of the '
20 inner tubular member 21A being connectible to the lower end
of the tubing string and the lower end of the outer tubular
member 22A being connectible to the objects stuck in the \U;
well bore.
' The lower end of the inner tubular member is sealably
25 slidable within packing 25A carried within the lower
portion of the outer tubular member to close the lower end
of the detent chamber 27A, while,the uppér end of the
detent chamber is closed by means of a piston 70 having
seal rings about its inner and outer diameter for slidably v
30 engaging about an intermediate portion of the inner tubular
member and the inner diameter of the outer tubular member. N
The inner packiﬁg of the piston 70 seals about a portion of
the inner tubular member equal to the diameter of that



The detent nmeans 32A carried about the inner tubular menber for disposal
within the detent chanber 27A conprises a single detent ring 50A having an
outer diameter which is adapted to be fit closely within a restriction 33A
formed 20 by a reduced diameter cylingjical portion within the outer
tubul ar nenber intermedi ate the upper and |ower ends of the detent chamber.
More particularly, the detent ring is disposed about a reduced di aneter
portion 52A of the inner tubular nenber vertically internmedi ate upper and

| ower 25 downwardly and upwardly facing shoul ders 53A and 54A,

respeg lvely, of the inner tubular nenber which are spaced apart a di stance
to permt the detent ring to reciprocate with respect to the inner tubular
nmenber. Al so, and as in the case of the detent neans described in the

prgvi ogsdso enbediighnt iof §é§ﬁldt§m§en@lﬁ.ﬂab&bo'[ mﬁﬂﬁaar;&dmrnmd 2Bal hﬁthus
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jar is to be noved ¢ war dl t he | ner tu ul ar rai sed for tgi
pur pose; thelﬁetéﬁt BFn ower en of a tent amber 2 above an upwardly

facing shoulder 74 of the outer tubular member to locate it
in the position in which the outer packing about piston 73
is above ports 75. Thus, the pressure of hydraulic fluid
in the detent chamber equals that of well fluid about the
15 Jjar to prevent fluid lock.
The detent means 32A carried about the inner tubular
member for disposal within the detent chamber 27a comprises
a single detent ring 50A having an outer diameter which is .
adapted to be fit closely within a restriction 33A formed
20 by a réduced diameter cylindrical portion within the outer
_ tubular member intermediate the upper and lower ends of the
N\ detent chamber. Mbre particularly, the detent ring is
disposed about a reduced diameter portion 52A of the inner
tubular member vertically intermediate upper and lower
25 downwardly and upwardly facing shoulders 53A and 543,
respectiﬁely, of the inner tubular member which are spaced
apart a distance to permit the detent ring to reciprocate
with respect to the inner tubular member. Also, and as in
the case of the detent means described in the previous
30 embodiment of the invention, slots 60A are formed in the
reduced diameter portion of the inner tubular member to
connect at their upper ends with the reduced diameter
portion when the detent ring is in its lower position, as



will- |n|t|aIIy seat upon shoul der 54A, as shown in Figs. 7B 15 and 8.

"the upper annular portion 76 of ‘the detent ring above the holes 75 no
into the restriction 33A, hydraulic fluid will be free to pass into t
upper ends of the slots 60A and o€ the holes 75 even though the' | ower end
of the detent ring is seated upon the shoul der 54A, 20 thus disconne
the lower ends of the slots with the detent chanber. Thus, the deten
mechani sm noves freely into the restriction until the upper end of th

“1 owér annul
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ar portion 77 of the detent ring begins to nove into the
as shown in Fig. 8 At this time, the 25 operator is ab
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|aI é& %?qgﬁg f%%e%h%ubﬂggé Rgggg%[ nEonsequently, in
the event the jar is to be moved upwardly, and the inner
tubular member raised for_thls purpose, the detent ring
will initially seat upon shoulder 54A, as shown in Figs. 7B
and 8. As the upper annular ﬁortion'76 of the detent ring
above the holes 75 moves into the restriction 33A,
hydraulic fluid will be free to pass into the upper ends of
the slots 60A and out the'holes 75 even though the lower
end of the detent ring is seated upon the shoulder 545,
thus disconnecting the lower ends of the slots with the
detent chamber. Thus, the.detent mechanism moves freely
into the restriction until the upper end of the 1lower
annular portlon 77 of the detent ring beglns to move into
the restriction as shown in Fig. 8. At this time, the
operator is able to detect the'beginning of the jarring
stroke by observing the weight indicator at the well
surface. In the event a full upward jar is to be imposed,
the inner tubular member continues to be moved ﬁpwardly
through the restriction, following which movement of the
detent ring out of the restriction permits tension in the
inner tubular member to apply'an upward jar, as described
in accordance with the first embodiment.



this purpose, the detent ring has noved relatively freely 15 through the
restriction due to the passage of hydraulic fluid through the holes 75 and
t he upper ends of the slots past the upper end of the detent ring which is
spaced bel ow the shoul der 53A. As showZ®n Fig. 9, a nunber of slots 60A
may be 20 fornmed within the restricted portion 52A of the inner tubular
menber. In addition, there nay be several holes 75, each of which is
preferably a somewhat el ongated slot. As previously indicated in accordance
with the first described enbodi ment, the gradual |oss of hydraulic fluid 25
past the pistons 70 and 73 will pernit t he upper piston 70 to assune a

| ower position than that shown and the | ower piston 73 to assune a nore
upwardly position than that shown, which of course will shorten the

ef iective stroke of tloenversedygi tdewnwaard pussvwenmentdovivatite didetzintonringA
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amount in order to "short cock" the jar in preparation for

the subsequent downward stroke. In any case, during

initial upward movement of the inner tubular member for

this purpose, the detent ring has moved relatively freely

15 through the restriction due to the passage of hydraulic

fluid through the holes 75 anQ the upper ends of the slots

past the upper end of the detent ring which is spaced below
the shoulder 53A. _

As shown in Fig. 9, a number of slots 60A may be

20 formed within the restricted portion 52A of the inner

tubular member. In addition, there may be several holes

Y 75, each of which is preferably a somewhat elbngated slot.

As previously indicated in accordance with the first
described embodiment, the gradual loss of hydraulic fluid

25 past the pistons 70 and 73 will permit the upper piston 70
to assume a lower position than that shown and the lower
piston 73 to assume a more upwardly position than that
shown, which of course will shorten the effective stroke of
‘the jar in either an upward or downward direction. A

30 downwardly facing shoulder 80 is formed on the inner
diameter of the outer tubular member above the piston 73 to
define a volume in the annular chamber between it and the



Thus, the parts of the jar which correspond to those of the 15 jar 20A are
“indicated by the sanme reference characters but wth the suffix "B" rather
than the "A". Thus, for exanple, this enbodiment of the jar, which is
indicated in its entirety by refgggnce character 20B, includes inner and
outer tel escopically arranged tubul'ar menbers 21B and 22B, 20 with the
upper end of the inner tubular nenber being connectible to the | ower end of
the tubing string and the 1ower end of the outer tubul ar nenber being
“conhectible to the objects stuck in the wellbore. As in the case of the
prior described jar 20A, the lower éend of the inner tubular 25 nenber is,
adapted to be sealably slidable within packing carried within the | ower?
portion of the outer tubular nenber to close the |ower end of a detent

chféllrrbfert ﬁ7B1upt%>aQ?réﬁr?3rb@f thhi ggsttsnsh?wﬁsn {éw%d 1Qo§.ﬂeiié;1,wa{.léht kg upper :,
end of the detent .chanber i s adapted.to,be close a pi ston.ring
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means to be . descri S ull ed throu the restrictiqn in.t et ent
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chanber. Mre palThec emboimehheofietbat jar nghown in Figs. 10-12 may be
of basically the same construction as the jar 20A except in
so far as the construction of the detent ring is concerned.
Thus, the parts of the jar which correspond to those of the
15 jar.20A are indicated by the same reference characters but
with the suffix "B"™ rather than the "A". -  Thus, for
example, this embodiment of the jar, which is indicated in
its entirety by reference character 20B, includes inner and .
outer telescopically arranged tubular members 21B and 225,
20 with the upper end of the inner tubular member being
connectible to the lower end of the tubing string and the
lower end of the outer tubular member being connectible to Q_)
the objects stuck in the wellbore. As in the case of the
prior described jar 20a, the lower end of the inner tubular
25 member is adapted to be sealably slidable within packing
carried within the 1lower portion of the. .outer tubular
member to close the lower end of a detent chamber 27B, a
portion of which is shown in Figs. 10 and 11, and tﬁe upper
end of the detent chamber is adapted to be closed by a
30 piston ring slidably engaging between the inner and outer
tubular members. Furthermore, and again as described in s
connection with the prior embodiment of the invention, the
pressure of hydraulic fluid in the detent chamber is equal



di sposed about a reduced dianeter portion of 52B of the inner tubular
menber vertically internedi ate upper and 15 |ower, downwardly and upwardly
faci ng shoul ders 53B and 54B respectively on the inner tubular nenber,

whi ch shoul ders are spaced apart a dispance to permt the detent ring 50B
to reciprocate with. respect to the inner tubular nmenber. As in the case of
the detent neans of the previously 20 described enbodi nents of the

i nvention, slot 60B are formed in the reduced i nner dianeter of the inner
tubular menber to connect at their upper ends with the reduced di aneter
positiQn when the detent ring is inits |ower position seated above

shoul det 54B, as shown in Fig. 10, and to 25 <connect at their | ower ends

with the reduced diameter portion when the detent ring is in its upper
posi tion seated Bo dhath®fl ddre 3681 Bluithvrbout Fthe Jar seldasi bpabrevenhe

or nore ”Etg&gn?fﬂhQEJGEREOShggﬁéfa@%%?%ﬁ?é“%%f%f?@f?fﬁf%O%QEheghEﬁygghe
passageway see Fig. r rou e deten in apd are
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means forned g herethlrau n t ] ' ng.ou g{% ers LPg
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portions at the upper 3nd Igme ends gf t.he ring, anqiholes 8 conﬂect t he
upper ends of th& §r88v8s99EeRF( FiRR” YRAYL TThEY g AIRAEreT hEReghgs 10

connbgt t he | owerdaptiedf ttdhef it covese¥P withinhhedstneictiode 3B tfmrmst ebhy
ring. In the gveneahRal t&fa:&té"ﬁelj's éﬁi%rri@éqd BB%E.E“\V within the outer
tubular member, intermediate ':the upper and lower ends of
the detent chamber. More part'icularly, the detent ring is
disposed about a reduced diameter portion of 52B ‘of the
inner tubular member vertically intermediate upper and
15 lower, downwardly and upwardly facing shoulders 53B and 54B
respectively on the inner tubular member, which shoulders
are spaced apart a distance to permit the detent ring 50B

to reciprocate with respect to the inner tubular member.
As in the case of the detent means of the previously
20 described embodiments of the invention, slot 60B are formed
in the reduced inner diameter of the inner tubular member
\, ' to connect at their upper ends with the reduced diameter
position when the detent ring is in its lower position
seated above shoulder 54B, as shown in Fig. 10, and to
25 connect at their lower ends with the reduced diameter
portion when the detent ring is in its upper position
seated below shoulder 53B, as shown in Fig. 11.
Additionally, one or more metering pins (not .sho'.wn) are
adapted to extend closely through passageway 61B (see Fig.
30 12) formed through the detent ring 503 and are adapted to
engage at their opposite ends with the shoulders 53B and

54B. -



either for the purpose of inparting an upward jar to the tool or "short
cocking"” it for a subsequent downward jar, 15 the inner tubular nmenber is
rai sed so as to cause the detent ring to seat upon shoul der 54B, as shown
in Fig. 10. As the upper annul ar tion of the ring noves into the
restriction 33B in the outer tubular nmenber, hydraulic fluid is free to
flow through the slots 60B, the holes 80 20 and through grooves 78 even

t hough the lower end of the detent ring is seated upon the shoul der 54B.
“Thus, the detent ring noves freely into the restriction until. the upper end
of the lower annular portion of the detent ring begins to nove into the~
restriction, as shown in Fig. 10. 25 As described in connection wth wfe
previ ous enbodi ment of the jar, the operator is then able to detect, the

begi nni ng of t he IRrthiyg aibcikitdit W ahd ni}nié}ﬁ:imi ,Olthe mﬁtshﬁwrnaig t he
wel | surface, ﬁ% vgs%gg%;eyl | eggwarg ar t&e&otﬁ%oh cotnhe ,nhner

t ubul ar nenﬂ§¥ co rglse pmar rou e Fes r|ct|on
fol I owi ng whiteh mmeand ghuter dmmtmlﬂtmlqmrqlbmﬁ)utts;quwmns

restrict ' 0” WEEHH A StHE R it dt:.'%ﬁ:e‘t@EeboirE@Hhaéf ”EHDeEuE@lé’noﬁn{éfnb%} upwar d
jar. On the other hand, downward novenment of the detent rin SCB

t hr ough ?he?@%ﬁn?ﬁ|%‘PP‘F’szﬂ’f%°Yﬁﬁr&%§§?%n7%fa’f%ef‘?ﬂ?Fé4 e

whi CE Wil r@ikﬁetdne ﬁH&lG:rlrigJbhhldaéxlnf&ﬁ’deﬂ.oﬁgﬂtdﬂyndbl\yvﬂﬁéﬂ'dof fbe’tWe’:é’rfl ng
stroke. I n_thi

S hown in.Fi the detent.r 50 S m)ved
Covir Gy 1 0 WARERREPRh AN A BTy AF A ERPCIPPEF a1 &
t hrough t he &f otheosmg.t aadr dlesd &1 apetrechotheonppprt Ieedlsnwér bzhfbul ar

menber, the holSsedlr78nNeiGhoMRS iﬁsla'@uaf tei d@iﬁ‘@t thifel hohke d10 mve
freely 10 into the restriction uné 1I~’%the \Fer annugﬁ s‘ﬁortlon of, t he
0

detent rtng BPGRE {' wexr epd; f e inner side
of the detent ring.

In the event that the jar is to be moved upwardly
either for the purpose of imparting an upward jar to the
tool or "short cocking® it for a subsequent downward jar,
15 the inner tubular member is raised so as to cause the
detent ring to seat'upon shoulder '54B, as shown in Fig. 10.
As the upper annular portion of the ring moves into the
restriction 33B in the outer tubular member, hydraulic
fluid is free to flow through the slots 60B, the holes 80
20 and through grooves 78 even though the lower end of the
detent ring is seated upon the shoulder 54B. Thus, the _
detent ring moves freely into the restriction until the ~;)
upper end of the lower annular portion of the detent ring
begins to move into the restriction, as shown in Fig. 10.
25 As described in connection with the previous embodiment of
the jar, the operator is then able to detect, the beginning
of the jarring stroke by observing the weight indicator at
the well surface. In the event a full upward jar is to be
imposed, the inner tubular member continues to be raised "
30 upwardly through the restriction, following which movement
of the lower annular portion out of the restriction permits *

tension in the inner tubular member to apply an upward jar.



in Fig. 11. Thus, the operator is then able to detect the beginning of the
jarring stroke by observing the meight I ndi cator at the well surface. I n
the event, a full 15 downward jar 50 be i nposed, the inner tubular
member continues to be moved domnmar t hrough the restriction, follow ng
whi ch novenment of the detent ring out of the restriction permts
conpression in the inner tubular to apply a downward jar. 20 As
previously described in connection with other of the invention, the inner
tubul ar nenber may be raised or |owered, follow ng novenent of the detent
chanb&%/through the restriction in elther direction to "short cock"” the
tool f a subsequent up or down jar. In viewof this 25 prior
descrlptlon further description is not believed necessary at this point.
As ipreviously descri b@8, thige etdahthardinsdevnvaed gpeyengescpifhdde detent

fﬂboglpents of tbe?g?ﬁenttn&bugh<ﬂheﬁ§a§tﬂ§é?bbg f??ﬁﬁﬁﬁ'd@&@&b&ﬂ%bhaafhhﬁﬂ
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detent ring begins to move into the restriction, as shown

in Fig. 11. Thus, the operator is then able to detect the

beginning of the jarring stroke by observing the weight

indicator at the well surface. In the event, a full

15 downward jar is to be imposed, the inner tubular member

continues to be moved downwardly through the restriction,

following which movement of the detent ring out of the

restriction permits compression in the inner tubular to

apply a downward jar. o

20 As previously described in connection with other of

the invention, the inner tubular member may be raised orx

W, lowered, following movement of the detent- chamber through

the restriction in either direction to "short cock" the

tool for a subsequent up or down jar. 1In view of this

25 prior description, further description is not believed
necessary at this point. .

As previously described, the detent means of the above
described embodiments of the invention is of con51derably
simpler construction than the detent means of the prior

30 embodiment of the jar, not only because it requires only
one detent ring, but also a shorter restriction in the
outer tubular member and thus an inner tubular member of
less length.



to be understood that all nmatter herein set forth or shown in the

- acconpanying drawings is to be interpreted as illustrative and not in a

limting sense. CLAI M5 CL M S 1.
A hydraulic jar for use in applyig® up and down jars to an obj ect stuck in
a well bore, conprising first and second tel escopically arranged, tubular
menbers connecti bl e, respectively, to the stuck object and a pipe string
adapted to be raised and | owered within the well bore, and being
circunferentially spaced apart and sealed with respect to one anot her al ong
equal diameter portions to forman annul ar space therebetween, the out% v
menber having a port therein to connect one end of the space with the |1
bore, a piston ring sealably slidable within the space to separate the port
froma chanber vmmhhmthbefepag@immimmdmaoieﬂseéydtm ithifd dingrentdenof they
tubul ar ne diica t LhGt ig@N LWet t he 3C gand the
ot her tuburgi%r% Qj_a\%d% LtI(E)!lnré-‘lot ug'taq g%rlgoeestyo s %ﬁi %%gg?écessed

portion aboﬁ’ceretl@a(hot"@uﬁﬁér@ﬂé@nl mqmraﬁéthoﬂéh?ndwﬂ%%@éécbpper
an?hl ovvter shad dﬂib&ou%néndehﬁﬂbhr hﬁe ﬂﬁﬁéﬁe\?ﬂ{’ﬁb e%h?ya;%ﬂs&ﬁ&w nmenber t
within the reces e en ans osite
and cl os® to thesIS:r ogﬂ’/éi' g’?ﬁl \}3} eir %‘ﬁfld Eerkr of8h %19\,1 t{?arqgﬁﬁ?ct ap pgal d
ot her nenbersxﬂmmalbnssarposftubmlltlyvvmd: madyhcoe Emplayed efithbatdet ent
ring means igfealed ¢ Wihd:OWRhraAd U8 Yurlfries R Ibe8 RLevent

fl ow t herepast, |I'ower annul ar portion of the other side thé det ent
ring means |®Tﬁtﬂ“lpéétl?&/\é’b/d?yldt PIFOHQHW-H&?%S??PE%% theclrivgond

position in whichd t haHpPefosiiblies eadbadneftshenapPde shagbdess oftheai di_
ot her 10 invention without departing from the scope thereof, it is

to be understood that all matter herein set forth or shown

in the accompanying drawings is to be interpreted as

illustrative and not in a limiting sense.



menber to prevent flow therepast, as an upper annular portion of the other
side is pushed downwardly through the restriction, smns
having netering means which permt linmted flow t her

annul ar portions_nove through said restr®&ion and namﬂﬂ:ﬂﬂ 'm IEL ]i' s one
side with its o€CEAIM8| de internedi ate said annul ar por4i ensLsomt

annul ar portion last to move out of the restriction is relatively freeI y
moveabl e back into the * restriction until._the other

annul ar portionlenter sAtmﬁ,‘%@gﬂ?cl?’brf°raH§es&F‘daPBEXP-89 We AR dew idars
means_arranged to angagge&orstupnrinng welhpque tcomprisingk object as the

| ower Nénnul ar portion &rgp'ea %E eégc %Qé‘a%fcgfi#eg g.g“%,_,ﬁ' Y Qi té?lo?:ne

the restriction and a ovvnjar hereoas rtion
detent ring neamsmbergushanedbibles drsspectivelye testhe stugk gbject amd

hydraulic jar ag ﬁ':.ﬁb”%@rlﬁgoaa ?\:&d \&’Beb@' Ra3@lcd QU OWRIER Withit Gk

t hereon i nternedi ate and facCing the shoul ders, the annular portions of said

detent means coWBtits®FSai ﬁm‘%f bedRgi ﬁﬁ%ﬁ?%@é&yde?@ﬁe‘?l ﬁQ§r§a(§f‘
bei ng reci procabkalkat waah aréépu&tdetoaadea ai'idtﬂxer.ﬁndl&ﬁ@ egtali GE AfettReh

ring is connected 9 _the, ot L de_t he ef 89 N g t hereof is seated
on a shoul der, ﬁ8“§p§8e B’e{"mﬁﬂna??‘é ?)’fh%?a‘éﬁd léﬁ Pﬁ w%?%p facing that
shoul der. 3. A hydthel ioatear mb@lxaltrasdnq] L pont2theiredini ltoe axinneaty

i ncl udes a passgﬁgwgyldt Ber Ehgrg#ﬁgeaggt ge;,gﬁngoggans conprises a pin
c

extending with ose cl earance rou passa
a piston ring sealably sllda 1e w1th1n the space to

o separate the port from a chamber within the space which
contains hydraulic fluid,
one of the tubular members having a cylindrical
restriction within the chamber and the other tubular member
having 1longitudinal grooves formed within a recessed
portion about its circumference intermediate longitudinally
spaced uppei‘ and lower shoulders, and
detent ring means carried by the other member within
the recessed portion with one side of the detent ring means
opposite and close to the grooves and vertically
" reciprocable with respect to said other member between a
first position in which the lower end of the detent ring
means is seated on the lower shoulder of the other member
\—/ to prevent flow therepast, as a lower annular portion of
" the other side of the detent rintj means is pulled upwardly
through the restriction, and a second pesition in which its
upper end is seated on the upper shoulder of said other
~member to prevent flow therepast,: as an upper annular
portion of the other side is pushed downwardly through the
restriction,
said detent ring means having metering means which
permit limited flow therethrough as said annular portions
" move through said restriction and means connecting its one
side with its other side intermediate said annular portions
so that the annular pbrtion last to move out of the
restriction is relatively ffeely moveable back into the



4. A hydraulic jar of the character as cl ' ' ; erein the
detent ‘means conprises a single detent ring hayj ans therein
connect.ing the one side with the other side thmmm‘ﬁmmr e said

annul ar portions. 5. A hydraulic jar as cl ale | s 4, wherein the
passageway neans conprises a hole exteBgpbng through the detent ring to
connect its opposite sides. 6. A hydraulic jar as clained in O aim4,
wher ei n nelstriadsiage want ik arthec oopheseannulstr apdriionncmjrearsy e€héor ned
in the out ' af .1 he,.J4 ng and extendi ng | ongitudinally between said
annul ar po?{els?r%?:%r?j'a%fx{dr st hole connecting the end of the first grdgye «
adj acent one annulsidhEubudar\mempbers havitng Q@%ﬁrtlﬁ’élqel%éoaﬁﬂgaqgre%d
hol e conne@drmdingirteiny oént_b§ ?390&6 Eheo\stuk APt Nes other 18q8y! ar
portion with t‘ge I nner, .Side_0 h€ ri nﬁ.- 7. A hydr aLi| I G Lar as_cl ai meds
in any one B3R POXFioy 8f The cterhring Msaly ASaruldsFphPYaTdlyyin

ext endi ng wiuth off che hrelstrdrtdonhandgla dolwal darntheeetongs 8he uppér

hydraul i c j_ar. I ' ; cedi al wherein the oute nber
has a secor‘;’fcihrnﬁ@%rct ﬁiedr%q‘ér{]o%c%y)n%é%t ?ﬁgg&ghe%%ﬁd 'glﬁgb%e §'§ac§hﬁﬁf"ﬁet he
wel | bore, dovowaardly siwdh of rithe resdaiigtiprs! i dable within the space to

separate the second port fromthe chanber, and the one nenber has stops to
limt the volume of hydraulic fluid displaceable by each piston to |ess
than that d-spl acdtd B¥A¥aHl ifedar afksleined iniGlgim doughenain
said other member has stops thereon intermediate and
facing the shoulders,

the annular portions of said detent means comprise ~
a pair of longitudinally spaced detent rings each being
reciprocable between a should_er and a sf:op, and

the one side of each i:'ing is’ connected f.o the other
side thereof, ‘when one end thereof is seated on a shoulder,
by the space between its other end and the stop facing that
shoulder. - |

3. A hydraulic jar as claimed in Claim 2, wherein

each ring .inclu_des a passageway there_thro_ugh and the
metering means comprises a pin extending w'ith_ close
clearance through each passageway.

| N

4. A hydraulic jar of the character as claimed in
Claim 1, wherein ' )

the detent means comprises a singlé detént ring
having passageway means therein ‘connecting the one side
with the other side thereof intermedia'té said annular
portions. |

5. A hydraulic jar as claimed in Claim 4, wherein
' the passageway means cdmprises a hole extending
through the detent ring to connect its opposite sides.

2

6. A hydraulic jar as claimed in Claim 4, wherein



restriction. 9. A hydraulic Jar as clainmed in any precedi ng—Cc-a-m—

i ncl udi ng means for seal ably engagi ng between the ne t he
chanber internediate the detent ring nmeans and the p ﬂ”ﬂ .{E’J.m iﬁ
form ng a | ongitudi nal passageway through the chamnber

val ve nenber noveabl e between positions opegjag and closing the passagemay,
and spring means urging the valve nenber to open position with a force |ess

than that devel oped bythBepassh yeiray! héahsubemgpikag novenent of. the detent
ring neans t hrough the res?rlctlon In_a direction toward the val ve nenb

10, hydraulic jar é%'sEI%ﬁ“?fE?F??F‘%rHF%‘E%%&Weé APnthenevten side of
cyli nﬁ?’l cal resthectring andoextérdingelongitudinably tihetwesersaidrizanulansd
the detent ring ggﬁggngs ﬁrrled by the inner nmenber. 11. A hydraulic
ja¥ for use in gpp yrng’ ué nd down jars to an object stuck in a well bore,
conprising first and secﬁmnsteheleoponaecylagrbhgeﬂndLmintherﬁ%ﬂﬁ#sgroove
connectible. CARGELEKE! nd Cadifl Sl UESTERbAC TR he! Dl ! LRGN L  ©

be rai sed and ore eing circunferentially
spaced apart an81§9aﬁa§\mt$P¢%%%eBPlﬁoQSﬂ§%ﬁﬁiWiatQﬁdﬂ@deaﬁ the Fagd

portions to forgragvanadijacentidhd hstidet aartlakhpoption wathethe inier
port therein to cgnnegtﬁﬁne end of the space with the well bore, a piston
ring sealably sPLHgoP hFi8he space to

7. A hydraulic jar as claimed in any one of Claims 4 to
W 6, wherein ' )
the metering means comprises a pin extending with

close tolerance through a hole in the ring.

8. ° A hydraulic jar as claimed in any preceding Claim,
wherein '

the outer member has a second port therein to
connect the other end of the space with the well bore,

another piston ring is sealably slidable within the
space to separate the second port from the chamber, and

the one member has stops to limit the volume of
hydraulic fluid displaceable by each piston to less than
that displaced by the detent means in sliding through the

Y restriction.

9. A hydraulic jar as claimed in any precedlng Claim,
including '

means for sealably engaging between the members for
closing the chamber intermediate the detent ring means and
the piston ring,

means forming a longitudinal passageway through the
chamber closing means,

a valve member moveable between positions opening
and closing the passageway, and '

spring means urging the valve member to open
position with a force less than that developed by the



separate the port froma chanber within the space_mbj_ah_c_QnLaLas_thdraul ic
fluid, one of said tubular nenbers having a cylindrical restriction within

t he chamber -and the other tubul ar menber having ﬂmmjﬂu! lulﬂmtes f or med
about its circunference internediate |ongitudinall il s el s,

detent neans carried by the other mentmp with one sidée surrounding the
grooves and the other side being closely slidable within the restriction to
retard thehydraubichgiinddl dnrfiihg choviemeniasdf athiet Getentr atinly theans pe

string, as £C . ai ged | o i.d ithin

t he restri%élp‘%‘ﬁ&?o%ggt %lé%%’w 0 ﬁy?r%tﬁ&cl% E#‘géfﬁér%aesﬁ%\%m thds «
conpress tmembgpe string, as the second nenber is |owered, said nenbers”
havi ng oppositely facing shoul ders C L M S * -33- arranged to
engage for inparting an UE.] ar to the_stuck qbject as the detent ring neans
is pulled ®ward ¥ glﬁiirﬁp tRelpEsER ElRIACINd T A WP eTed NG SRRy t he

detent ringheeéia i s pushed downwardly out of the restriction, neans for

seal abl y engagin t he ers..fQr- ¢l Qsin C ey, int di ate
the detent ring %ﬁ%sgﬁ#éwec%fgééﬁ%ﬁc%&oménggf %&%1 h@%l%ﬁ%’#}?‘%ﬁnﬁal .
passagewayof hthegbutér pember; ahdsi ng neans, a val ve nenber noveabl e

bet ween positions end e d i e s%g%x@(, d i ns
urging the val ve tr:rg%bg% to opgﬁhgisiiltg?%% V\ﬁlh a force gssﬂtQ aﬁﬁ’fﬁ

devel oped B§®P®E- hydraul i c fluid during nmovenent of the detent ring neans
through the restriction in a direction toward the val ve '

11. A hydraulic jar for use in applying up and down jars J
to an object stuck in a well bore, comprising

first and second telescopically arranged tubular
members connectible, respectively, to the stuck object and
a pipe string adapted to be raised and lowered within the
well bore, and .being circumferentially spaced apart and
sealed with respect to one another ai_ong equal diameter
portions to form an annular space 'therebetween_, '

the outer member having a port therein to connect
one end of the space with the well boi:'e,

a piston ring sealably slidable within the space to

separate the port from a chawmber within the space which
contains hydraulic fluid, .
" one of said tubular members having a cylindrical W
restriction within the chamber and the other tubular member
having longitudinal grooves formed about its circumference
intermediate longitudinally spaced shoulders,

detent means carried by the other member with one
'side surrounding the grooves and the other side being
closely slidable within the restriction to retard the flow
of hydraulic fluid therepast and thus stretch the pipe
string, as the second member is raised, and being closely
slidable within the restriction to retard ‘the flow of
hydraulic fluid therepast, and thus compress the pipe

-

string, as the second member is lowered,
said members having oppositely facing shoulders



menber. 12.

and illustrated in the acconpanyi ng draw ngs.

A hydraulic jar substantially —as—heretrnbefore described

) A

- 33——

arranged to engage for imparting an up jar to the stuck
object as the detent ring means is pulled upwardly out of
the restriction and a down jar thereto as the detent ring
means is pushed downwardly out of the restriction,

means for sealably engaging between the members for
closing the chamber intermediate the detent ring means and
the piston ring,

means forming a longitudinal passageway through the
chamber closing means,

a valve member moveable between positions opening
and closing the passageway, and _

spring means urging the valve member to open
position with a force less than that developed by the

‘hydraulic fluid during movement of the detent ring means

through the restriction in a direction toward the valve
member.

12. A hydraulic jar Substantially as hereinbefore
described and illustrated in the accompanying drawings.



