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HYDRAULIC JAR

This invention relates generally to a tool for use in
imparting a jar to an object stuck in a well bore, and,
more particularly, to improvements in a so-called double
acting hydraulic jar for imparting up and down jars to the

5 obiject.

As well known in the art, a conventional hydraulic jar’
comprises a pair of telescopically 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 circum-
ferentially 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 carrying
detent means which fits closely within the restriction so

.15 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 also have oppositely facing shoulders which

20 are adapted 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 Jjar



forms a restriction within the space and the other carrying det ent
means which fits closely within the restriction so 15 as to retard its
novenent t-heret-hrough and thus stretch the pipe string as it is raised,
in<the case of an up jar, or retard its novenent therethrough and thus
conpress the pipe string as it is lowered, in the case of the down jar.
The tubul ar nenbers al so have opmpsitely facing shoul ders which 20 are
adapted to engage as the detent neans noves out of the restriction so
as to inpart a jar to the object in the desired direction.

More particularly, the outer nenber is ported to connect the annul us
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menbers within t space t separate the port fron1a detent chanber
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zzinnul us to fac'lcix!at E%atreesre%{ sl ngpfggatfg\rl?,” ”%03‘; tshe?v ral embodiments of a
5 double acting hydraulic jar of this type, including one
which has enjoyed considerable success in the industry. 1In
this form of the jar, which is illustrated and described in
connection with Figs. 8 to 16 of that patent, there are a
pair of detent chambers each having a restriction formed on-
10 one member thereof and a pair of detent means each carried
by the other member for movement through the restriction in
one of the chambers. More particularly, the detent means
are so arranged with respect to one another and the
restrictions that each may be "short-cocked" in preparation
15 for a subsequent jar.

Thus, assume that the tool has Jjust delivered an
upward jar following movement of the upper detent means out
of the upper restriction. During this time, of course, the
lower detent means has moved through the lower restriction

20 without pressurizing the fluid in the lower hydraulic
chanber due to the fact that its detent means is reversed
with respect 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

25 detent means in the restriction until the weight detector
indicates that the lower detent means has begunhto 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. -

30 Also, each detent means of the jar of U. S. Pat. No.
4,109,736 is of simplified but reliable construct}pn in
which a detent ring means carried by the inner tubular

member has an outer diameter closely slidable within a



within the well bore, as well as separating the hydraulic fluid fromthe
wel |l fkuid to avoid contam nation. U S. Pat. No. 4,109, 736,
assigned to the assi gnee of the present application, shows several
enbodi nents of a 5 double acting hydraulic jar of this type, including one
whi ch has enj oyed consi derabl e success in the industry. In this form
of the jar, which is illustrated and described in connection with Figs.
8 to 16 of that patent, there are a3 pair of detent chanbers each having
a restriction formed on 10 one nenber thereof and a pair of detent neans
each carried by the other nmenber for novenent through the restriction
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following a down jar. 30 Al so, each detent neans of the, Illar of U S
Pat. No. movement of the inner member until the detent ring is moved

out of the restriction. Despite these advantages, due to
the two detent chambers, among other things, this jar is
relatively long and expensive to manufacture.

15 U. S. Pat. No. 4,456,081 discloses several embodiments
of a double-acting, hydraulic jar in which detent means for
imparting both up and down jars are contained within a
single detent chamber having a single restriction through
which.the detent means are moved during an up or down jar.

20 Moreover, the detent means are so constructed and arranged
as to permit the jar to be "short-cocked" preparatory to
repeated up or down jars. That is, the detent means for
retarding flow during an up Jjar is arranged beneath the
detent means for retarding flow during a down jar so that

25 following an up jar, it may be moved downwardly a short
distance into the restriction before the detent ﬂéans for
retarding flow during a down jar enters the restriction.
Conversely, following a down jar, the means for retarding
flow during a down jar may be moved upwardly a short

30 distance into the restriction ('short-cocked") before the
means for retarding flow during an up Jjar enters the
restriction.



4,109,736 is of sinplified but reliable construction in whi ch a.detent

ring nmeans car.ried by the inner tubular menber has an outer dianeter
closely slidable within a 3 '
restriction in the outer tubular nmenber, and an inner di anet er di sposed
about el ongate slots or grooves on the i nner nmenber. Mre particularly,
the detent ring neans is free to gove longitudinally wth respect to
the inner 5 nenber intermedi ate shoul ders thereabout, and one or nore
metering pins extend with close tolerance through holes in t he det ent
ring nmeans to engage at their opposite ends with the shoul ders. As

each ring neans }gﬂ}l togl}_rglﬁs 'th%oretlrc%sltl'y' pbERRtsOfRe oo+ BT ENdnd th
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5 considerable wear and malfunction. Thus, hydraulic fluid

in the detent chamber must pass through spring biased check
valves, as the detent means move through the restriction,
and a portion of the tubular member on which the detent
means are mounted forms seals with respect to the

10 restriction as the adjacent detent means are moved
therethrough.

U. S. Pat. No. 5,174,393, also assigned to the
assignee of the present application, discloses a double-
acting jar of this general type which, like the jars of

15 U. S. Pat. Nos. 4,109,736 and 4,456,081, are capable of
being "short-cocked," but of such construction as to have
the advantages, without the disadvantages, of each. Thus,
each of the detent means comprises detent ring means having
flow-limiting means therethrough and carried by one member

20 with one side adapted to move closely through a cylindrical
restriction in a detent chamber in the other tubular member
and the other side closely surrounding grooves in the one
member and vertically reciprocable between positions seated
on upper and lower shoulders on the one member to retard

25 the flow of hydraulic fluid therepast as the tool is raised
and lowered. However, as compared with the Jjar of U. S.
Pat. No. 4,109,736, the Jjar has only a single detent
chamber with a single restriction formed therein, and the
detent ring means is of such construction as to jar

30 upwardly when pulled in one direction through the
restriction and jar downwardly when pushed in the other
direction through the restriction. Thus, the detenf ring

means includes a lower annular portion on its outer side



15 U S. Pat. No. 4,456,081 discloses several enbodi nents 6f a

doubl e~acting,..hydraulic jar in which detent neans for I nparting both
up and down jars are contained within a si ngl e detent chanber having a
single restriction through whi ch the detent nmeans are noved during an
up or down jar. 20 Moreover, the detent neans are so constructed and
arranged as to permt the jar to ke "short-cocked" preparatory to
repeated up or down jars. That is, the detent nmeans for retarding fl ow
during an up jar is arranged beneath the detent means for retarding

flow during a down jar so that 25 following an up jar, it may be noved
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5 upper shoulder, restricts flow therepast as it is pushed
downwardly through the restriction. More particularly, the
detent ring 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

10 restriction is relatively freely movable back into the
restriction until the other annular portion enters the
restriction to permit the Jjar to be "short-cocked." 1In
accordance with one embodiment of the jar, the detent ring
means comprises a single detent ring having passageway

15 means connecting the one side with the outer side thereof
intermediate said annular portions and thus of simple
construction and minimum length.

Although the jar of U. S. Pat. No. 5,174,393 thus
represents a substantial advance over the jars of U. S.

20 Pat. Nos. 4,109,736 and 4,456,081, and other prior jars of
this general type, there is a need in the industry,
particularly as wells are drilled to greater depths, to be
able to apply greater loads to the jar without exceeding
its burst strength. This would enable the operator of the

25 tool to obtain a better balance between burst of the outer
housing and collapse of the inner mandrel, which, of
course, is crucial because if a jar is over-pulled, it is
better for the cylinder to burst than for the mandrel to
collapse. Thus, in the latter case, it would be impossible

30 to enter the inner diameter of the pipe string with free
point indicators, string shots, etc.

However, due to the rigid constraints of space within

the well bore, it is not practical to merely increase the



Al t hough this theoretically permts the overall length of the jar to be

shortened, at least as conpared to the af orenentioned jar of U S. Pat.
No. 4,109,736, -the detent neans are of such construction as to be
susceptible to 5 considerable wear and nal function. Thus, hydraulic fluid
In the detent chanber nust pass through spring biased check val ves, as
the detent neans nove through the restriction, and a portion of the

t ubul ar nenber on which the detent means are nmounted forns seals with
respect to the 10 restriction as the adjacent detent neans are

noved t her et hr ough. S. Pat.- No. 5,174,393, also
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A preferred embodiment of an

hydraulic jar has means sealing between
upper, lower and intermediate equal diameter portions of
15 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
form an upper pressure chamber in the space on one end of
said upper piston ring which is adapted to be filled with
20 hydraulic fluid, and a lower piston ring sealably slidable
with the annular space between the tubular members
intermediate the lower and intermediate sealing means to
form a lower pressure chamber in the space on one end of
said lower piston ring which is adapted to be filled with
25 hydraulic fluid, with the outer tubular member having ports
connecting the exterior thereof with the annular ;pace on
the other ends of the piston rings, whereby the pressure of
hydraulic £luid in the chambers is equal to that outside of
the jar. - '
30 The first tubular member has an upper cylindrical
restriction in the upper chamber and a lower cylindrical
restriction in the lower chamber, and upper detent means

are carried by the second tubular member within the upper



det ent ring'neané Is of such construction as to jar 30"upmardly when

pulled *in one direction through the restriction and jar downwardly
when pushed in the other direction throughthe restriction. Thus, the
detént ring means includes a | ower annul a?Hl{iORHHEfM%H‘BEFﬁ outer side

5 whi ch, when the detent ring neans is| seat ggpgm;Ebhe o\jer

shoul der, restricts flow therepast as i7t is putted—tpwerdiy t hrough the
restriction, and an upper annular portion on its outer side which, when
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the second tutular mewmber is raised with the pipe string

respect to the first tubular member. The lower detent

means, cn the other hand, are carried by the second tubular

member within the lower chamber so as to restrict the flow

10 of hydraulic fiuid within said chamber simultaneously with

the restricticn of flow in said upper chamber as the second

tubular member is lowered with the pipe string with respect

to the first ttbular member and .permit relatively free flow

of such fluid within the chamber simultaneously with the

15 “relatively free £flow in said upper chamber as the second

tubular member is lowered with the pipe string with respect

to said first tubular wmember. Mcre particularly, means are

provided cn the tubular members for engaging cne another to

1mpar; an up ]ar to the object as the upprer and lower

20 detent means zre raised upwardly out of the restrictions

and for engaging one ancther to impart a down jar to the

-

object as s and lcwer detent means are lcwered
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through the restrictions. ~ Thus, the fluid pressure in
each chamber is esseatizlly oaly 50% of what it would
25  otherwise be. so that the load on the jar may be doubled

without increzsing the tisk of damage. “

Preferably, the urper and lower detent means includes

means by which, follcwing an up jar, they may be moved
30 downward into tha restricticns preparatory to impariing
another up jzr, withcut restricting the relatively free
flcw therepzs:t in the cgrisite dirscticn, and folleving 2
doewn jar, mcved ugwardly into the restrictions vreparatory
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restriction to permt the jar to be "short-cocked.” In accordance with
one enbodi nent..of the jar, the detent ring means conprises a single
detent ring having passageway 15 neans connecting the one side with the
outer side thereof i nternedi ate said annul ar portions and thus of

simpl e construction and m ni mrum | engt h. Al t hough the jar of U
S. Pat. No. 5,174,393 thus represents a substantial advance over the
jars of U S. 20 Pat. Nos. 4,109,736 an® 4, 456,081, and other prior jars
of this general type, there is a need in the industry, particularly
as wells are drill ed to greater depths, to be- able to apply greater

| oads to the jar w thout, excee I ts.burst stre
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However, due t0 the I’Igld constraints of space wthi the well bore, it

i s not practlcﬁﬁtﬁooﬁe @pglpﬁépgagegq¢gyes formed about its circumference
intermediate longitudinally spaced shoulders, and each of
the upper and lower detent means comprises detent ring
means having one side closely movable through the upper and

10 lower restrictions and the other side surrounding the upper
and lower sets of grooves, respectively, for vertical
reciprocation with respect to said second member between a
first position in which its lower end is seated on a lower
shoulder to prevent flow therepast, as a lower annular

15 portion of its other side is pulled upwardly through the
restriction, and a second position in which its upper end
is seated on the upper shoulder to prevent flow therepast,
as an upper annular portion of its other side is pushed
downwardly through the restriction. More particularly,

20 each detent ring means includes metering means which
permits limited flow therethrough as said annular portions
move through said restrictions, and means connecting its
one side with its other side intermediate such annular
portions so that the annular portion last to move out of

25 the restriction is relatively freely movable backt%nto the
restriction until the other annular portion enters the
restriction. As in the aforementioned embodiment of the
detent ring means of U. S. Pat. No. 5,174,393, the detent
ring means comprises a single detent ring having passageway

30 means therein connecting the one side with the outer side
thereof intermediate said annular portions, with the
passageway means conmprising a hole extending through the

detent ring to connect with its opposite sides.



6 di aneter of the jar and thus the effective pressure-

responsive areas in its fluid chanbers. Consequently, it i s an obj ect
of this invention to provide an inproved jar of this type which is of
such construction as to reduce the 5 pressure in each fluid chanber by
fifty percent or nore for any given |oad without increasing its outer
di aneter or substantially increasing its cost, and, nore particularly,
to provide such a jar which, simlarly t® that of U S Pat. No.
5,174,393, has detent nmeans of such construction .10 as to permt
"short-cocking." A preferred enbodi nrent of an hydraul i c

j ar has neans sealrng bet wee 8 | ower and_interpedi ate equal

di aneter portions oft i@"%ﬁ@“ﬁﬁbﬂ1&? ARt s thafYh byl cpt Sesht It "Séarathy
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pressure chanber ace on one en pi stdn ring
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menber s i ntermedi at e | ower i ntermediare seal | ng means f
forma |ower pkesdiree %#ﬁﬁ&kroﬁnthﬁeQH?%&?QNF%WE@%nBHOW ich the detent

_ ring is carried, so as to insure simultaneous movement of
both detent means through their restrictions.

In the drawings, wherein like reference characters are

10 used throughout to designate like parts:

FIGS. 1A, 1B, 1C, 1D, 1lE, 1F, and 1G are longitudinal
sectional views of the jar, as the detent rings are being
raised upwardly through their restrictions so as to impart
an up jar, and showing the parts thereof respectively from

15 the upper end to the lower end of the jar;

FIG. 1H is an enlarged cross-sectional view of a
portion of the jar taken along section line 1H--1H shown in
FIG. 1I1;

?IG..lI is a cross-sectional view of the portion of

20 the jar shown in FIG. 1H, as seen along broken lines 1I--1I
of FIG. 1H; |

FIGS. 2A, 2B, 2C, 2D, and 2E are similar views of the
jar, corresponding to FIGS. 1C, 1D, 1lE, 1F, and 1G,
respectively, but with parts of the jar shown in their

25 positions following an up jar; and .

FIGS. -~ 3A, 3B, 3C, 3D, and 3E are longitudinal
sectional views of the jar, similar to those of FIGS. 23,
2B, 2C, 2D, and 2E, respectively, but with the parts of the
jar shown in the positions they occupy following a down

30 Jjar.

With reference now to the details of the .above

described drawings, the over-all jar, which is indicated in

its entirety by reference character 20, comprises an upper



said | ower piston ring which is adapted to be filled with 25 hydraulic
fluid,~wth the.outer tubular nenber having ports connecting the
exterior thereof with the annul ar space on t he ot her ends of the piston
rings, whereby the pressure of hydraulic fluid in the chanbers is equal
to that outside of the jar. 30 The first tubular nmenber has an
upper cylindri cal restriction in tiee upper chanber and a | ower

cylindri cal restriction in the | ower chanber, and upper detent neans
are carried by the second tubul ar nenber within the upper

chanber for novenment through the upper restriction so as to restrict the
flow of hydrauljc fluid,within s

r cha e co t yhul ar
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first tubul ar r means
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restrict the fhowplahydedvers f31i dnii U N S8kgeteyfe1gNaRRtch 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), and the outer
member 22 has a pin at the lower end of the lower portion
10 for connection to the box of a tubular object (not shown)
stuck in the well bore and adapted to be jarred loose by
operation of the jar in the manner to be described.

The inner tubular member includes an uppermost tubular
section 21A on the upper end of which the box is formed, a

15 coupling 21B connected to its 1lower end, and an
intermediate tubular section 21C connected to the lower end
of the coupling and extending from the drive and jar
portion into the detent portion, as will be described to
follow. The lower end of another intermediate tubular

20 section 21C is in turn connected by a coupling 21D to a
lowermost tubular section 21E.

The outer tubular member 22 includes an uppermost
tubular section 22A surrounding the inner tubular sections
21A and 21B and connected at its lower end to a tubular

25 section 22B which is in turn connected to a tubular, section
22C. The outer tubular section 22C in turn connects with
a tubular section 22D at the connection of the upper drive
and jar portion and detent portion to one another. The
tubular sections 22D, 22E, 22F, 22G and 22H are in turn

30 connected one below the other with the lowermost section
22H forming the lower end of the jar. i}

As shown in FIG. 1A, packing rings 23 about the inner
diameter of the upper end of section 222 are slidably



sinmul taneously with the restriction of flow in said upper chanber as the
second-tubul ar--nenber is raised with the pipe string with respect to the
first tubutar nmember and restrict the flow of such fluid within the | ower
chanber sinultaneously with the restriction of flow in said upper chanber
as the second tubular nenber is lowered wth the pipe string wth respect ,
to said first tubular nenber. Mre partikularly, nmeans are provided on the
t ubul ar nenbers for engagi ng one another to inpart an up jar to the object
as the upper and | ower detent neans are raised upwardly out of the
restrictions and for engagi ng one another to inpart a down jar to the

obj ect as sal d%ﬂQQSEdaQq ho ££96heRY AMEARS aces heargﬁre?ﬂ FREOUGR tggfmﬁl

restrictions. the pressure 1 n éac 'S essentl
50% of what it2f0BRETbeAeaPYE me onehaiagedarngd sgcthen a?Dnﬁ}lﬁébly

doubl ed wi t hOUént;E%é%aSﬂH& tdurdsks i daegee. A p3ref ersably; rbbRed PRGN
and | ower detent neans includes neans by which, follomﬁngsan ugﬂﬁar t hey

may be noved dBRﬁw&PHanFBbPHérré??FPEPl839 BPefaPRESFyt fn§pace
anot her up g ar bewbbﬁuthéeShhéﬁtalﬁw duger edeaibe\ted ¥ i He&WdehrBIteﬂéa%teailn

t he opposite ditecti |l ng.a do % upwar dl y _into the
restrictions pFé g a%gl’r 9 52 % Q: he exte 1or ng %ge jar. g:lo tt

pins 26 q;e received in slots 27A and 27B in the tubular
sections 22B and 21A to provide a rotary drive connection
between themn.

10 The coupling 21B fits closely within the outer tubular
section 22C and has upper and lower shoulders 28 and 29
formed on its opposite ends, with the upper shoulder being
disposed opposite a downwardly facing shoulder 30 on the
lower end of tubular section 22B, and the downwardly facing

15 shoulder 29 facing oppositely to '‘an upwardly facing
shoulder 31 at the upper end of coupling 22D. Thus, as
will be described to follow, when tension is applied to the
inner tubular member to pull the detent means carried by
the ipner tubular member upwardly through the restrictions

20 in the outer tubular member, shoulder 28 is freed to move
rapidly upwardly against the shoulder 30 to impart an up
jar. Conversely, upon downward movement of the detent
means through the restrictions, the shoulder 29 is free to

move rapidly downwardly to engage the shoulder 31 to impart
25 a downward jar. ..

The annular space between the tubular members of the
upper drive and jar portion is separated from the annular
space between the tubular members of the detent portion by
packing 24 carried about the inner diameter of a reduced

30 diameter portion of the outer tubular section 22D for
sealably engaging the outer diameter of the section 21C of
the inner tubular member. The lower annular space withih

the detent portion is in turn divided into upper and lower



to inparting another down jar, wthout restricting the relatively free
fl ow therepast .in the opposite direction, whereby, as in the jar of U.
S. Pat. No:. 5,174,393, the jar - may be "short-cocked" follow ng either
an up jar or dowmn 5 jar. Thus, the outer tubular nmenber has upper and

| ower sets of |ongitudinal grooves %orned about its circunference

I nternmedi ate | ongitudinally spaced shod ders, and each of t he upper and
| ower detent neans conprises detent ring means havi ng one side closely
novabl e through the upper and 10 |ower restrictions and the other side
surroundi ng the upper and | ower sets of grooves, respectively, for

verti cal reci procation with respect to ' e d e

first positioﬁqqgg%ﬁcﬁpﬁfgslé i i%Es §§§g“§h9§p|%§£€P§& qgﬁﬁﬁzﬁﬁbto
prevent flow titerepatianetsen dfowebudamusactisn paFifon stalingabertsthre is
pul I ed upwar iyl gHIBeLBEon 27 kES! kSl |10se:aNen A BECBEaBASIHI O | uii N
Its upper end I'S seated on e upper shoul der to prevent fl|ow

t her epast, ckosed bppeeckingl 32 podicd aAbews BhAedniege dianfitedef

downwar dl yst hrQughy-t BEHHEALT iseldkQBn 22MToPaséatithgr kYou?0 skAdtion deignt
ring nmeans includes netering . means which

ermts_limfed floy,
t her et hr ough 3%%&i Parmfutdnbit i &b uppﬁﬁvep?ﬁkéﬂgh 24 d +%§?FW%¥$%E%,
and neans conngfdkiMgi 85 and 0B8fefi gackihl BbS seldleraliwte equil netlhaseesuch

annul ar portions so th the annul ar. portion |last to nove out of 25
t he restricticﬁP?El?%?aP%vgﬁﬁ {PRety “B%%%?ém%ﬁgﬁrrnto t he restriction

until the other annmhanppert pdstent eiagtB@ is gldsiahle ivvithim\sthe upper
g]j ‘;;i”gg%&%{‘ﬁga@f{eﬁ?g%%”%%c%f iq%%rmedig%teerbtaé]éi%mgsaﬂé Y5 %o Ffdrn\on
upper chamber UC above the piston ring. A piston ring 38

is sealably slidable within the 1lower annular space

intermediate the packing 33 and 32 to form a lower pressure

chamber LC above it. A port 39 is formed in the outer

15 tubular member to connect the outside of the outer tubular

member with the annular space below the piston ring .37 such

that the pressure in the upper chamber UC above the seal

ring is the same as that outside the tubular member.

Similarly, a port 40 is formed in the outer tubular member

20 intermediate the packing 32 and the lower side of the

piston ring 38 so that the pressure in the lower pressure

chamber LC above the ring 38 is the same as that outside

the jar. Each of the upper and lower chambers is filled

with a hydraulic fluid which is essentially non-
25 compressible. .

Upper detent means 45 is carried about thé inner
tubular member for disposal within the uppér pressure
chamber UC, and the inner diameter of the outer tubular
section 22C has a reduced diameter restriction 46 formed

30 therein 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 within the lower pressure chamber LC



ring nmeans conprises a single detent ring having passageway 30 means

thereim connecting the -one side with the outer side t her eof

i ntermedi ate said annul ar portions, with the passageway neans
conprising a hole extending through the detent ring to connect with its
opposi te sides. 9 : In the
I 1lustrated enbodi nent, the cylindrical restrictions are on t he i nner

di anmeter of the outer nenber, and the deent ring nmeans are carried by
the i nner nenber. Preferably, a means is provided for adjusting the

verti cal positions of the 5 shoulders of at |east one of the detent neans
W th respect to the | ength of the tubul a on mh he detent
ring is carri efOFsFOYERGT gkﬁﬁ%?%ﬂrﬁﬂ¥%§k&%é %g@%ﬁéﬁf bes rlc%&?ﬁ 48t it
means thrqugh the inhest dicime®?s. of the outkfr theudazwsegtiomherd mudikey

ref erence charact.ers_are 10 sed t hr.oughout.to de nate like parts:
FlGS. 1A 16, PBI|prefappeatis El&fargg?onb"?%nst ular ' ‘member. ™ As

previously described, the detent means are so arranged on
5 the tubular member that each moves through its restriction,
in either an up jar or a down jar, simultaneously with the
other, so that the jar is loaded uniformly.
As also previously described, when the upper and 1ower~
detent means have been raised through their respective
10 restrictions, as shown in FIGS. 2A-2E, the tension on the
pipe string causes the upwardly facing shoulder 28 to move
rapidly upwardly against the shoulder 30 so as to impart an
upward jar. Conversly, when the upper and lower detent
means have been moved dowardly through their respective
15 restrictions, as shown in FIGS. 3A-3E, compression in the
pipe string causes the downwardly facing shoulder 29 to
move rapidly dowardly to enage the upwardly facing shoulder
31 to impart a down jar. Although the upper and lower
detent means are shown in FIGS. 1A-1G within their
20 respective restrictions during an up jar, they may instead
be above or below the restrictions, in which case the jar
would occupy what is known as the "“open" position.
The outer tubular member has upper and lower reduced
diameter portions 50 and 51 within the upper and lower
25 chambers, respectively, each having a pPassageway
therethrough adapted to be opened and closed by a ball type
valve member above a seat within the passageway, with the
ball being urged upwardly to open position by means of a
coil spring. As more fully set out in the aforementioned
30 U. S. Pat. No. 5,174,393, the disclosure of which is
incorporated herein by reference, the spring normally holds
the ball unseated with a force less than that developed by
the hydraulic fluid in the detent chamber during downward



sectional views of the jar, as the detent rings are being rai sed

upwardky through their restrictions so as to inpart an up jar, and
showi ng the parts thereof respectively from15 the upper end to the | ower
end.- of the jar; FIG 1H is an enlarged cross-sectional view of a
portion of the jar taken along section line 1H-1H shown in FIG 1l
FIG 1l is a cross-sectional view of the portion of 20 the jar shown in
FIG 1H, as seen along broken lines 11--11 of FIG 1H; FI GS
2A, 2B, 2C, 2D, and 2E are simlar viepp of the jar, corresponding to
FIGS. 1C, 1D, 1E, 1F, and 1G respectively, but with parts of the jar
shown in their 25 positions follow ng an up jar; and FIGS. 3A

3B, 3C, 3D, mgwgmedk ofr ¢he &@emtdumﬁghamsnséémr@m thewsestripéipar.,
simlar tq thoé@n@EqEEﬁ%lyZAdurlngz%nl%F £t d@@ﬂs%gokée%tfecéﬁé/e{ﬁr bhe

with the parts of th ar. shown, 1 nthe positions_they occupy fofll ow ng
a down 30 Jarnormally ORNQrPa*%ﬁ%&%%c@ovﬂoﬂPWPUarﬁﬂg tRetsf2s aB@ thys
above desceilbed dflaui @g%sat;aaawerarai | thatebyhimgihiwizaditgat €fodd of

its entlregy b% E%E%H?%Fe iﬁ%&?c%%gm theon8e£ % ag hggger which might
otherwise occur past the piston below it.

As also shown in one embodiment of the jar of U. S.

Pat. No. 5,174,393, each detent means comprises a detent

ring 47 closely slidable about a reduced outer diameter

10 portion 48 of the inner tubular member intermediate

downwardly and upwardly facing shoulders 48A and 48B, which

are spaced apart a distance to permit the detent ring to

reciprocate with respect to the inner tubular member.

Particularly, slots 48C are formed longitudinally in the

15 reduced outer diameter portion in the inner tubular member

to connect at their upper ends with the reduced diameter

portions when the detent rings are in their 1lower

positions, as shown in FIGS. 1D, 1F and 1H, and to connect

at their lower ends with the reduced diameter portions when

20 the detent rings are in their positions. Additionally, one

or more metering pins 52 extend closely through passageways

53 formed through each of the detent rings to engage at

their opposite ends with the upper and lower shoulders

about the inner tubular member to limit flow past the

25 detent rings. .
More particularly, the outer diameter of each detent

ring 1is adapted to fit «closely in its respective
restriction and has several holes 54 formed therethrough to
connect its inner and outer diameters during all positions

30 of the detent ring vertically with respect to the inner
tubular member. Consequently, in the event the jar.is to

be moved upwardly, the detent ring will initially seat upon

shoulder 48B, and, as the upper annular portion of the



10 drive and jar portion shown in FIGS. 1A 1B, 1C, 2A, and 3A,

as welk as a lLower detent portion shown in the remai ni ng figures of
t he draw ngs, which are nmade up of i nterconnected, telescopically
arranged, inner and outer 5 tubular nenbers 21 and 22, respectively, which
form an annul ar space between them The inner nenber 21 has a box

at the upper end of the upper portion for connection to the | ower end
of a pipe string (not shown), and the ouftlér menber 22 has a pin at the
| ower end of the | ower portion 10 for connection to the box of a tubular
obj ect (not shown) stuck in the well bore and adapted to be jarred

| oose by operation of the jar in the manner to be descri bed.

The inner tubuil@kentnbéngi abbudethanhobppersnovepulrko theseestohcisnen
the upper .end H{;dié‘@h‘i*ict ?su@axwiflf@é rﬁ%e %oléas%oqmtbn@héaBpes}oeaeet &¢

to its Iomer end, i nternmedi até tubul ar sect

connected to tﬁ%eléﬁéﬁseﬁ@d OUtoﬁh@h@Q%ﬁﬁﬂ|%%$QM§PQ¥&QHEH%91?V%H1?ﬁ@ afi ve

and jar POEhEOR i Oid h8eHEEENLPBAT tHhRN, 1dkee L—ho{a@deescr | Piggls | Oeach
follow The | r end .,of anot her |nterned|a t ubul.ar sectlgn 21C
oo comecttient” F it YRS sa R ELveTy “EFhiP it S oF S LRAFEROBL E

The outer tubuhatihethe*dﬁbenuﬂnwesfaﬂhapmewensmnnulanﬁpbfmlsnctheneBEA

surroundi ng thgoh per bl 8 $REHH8"Seo modd A 2LReNbAANISELSE, ALyl tS

| ower end to a
which time the operator is able to detect the beginning of

the jarring stroke by observing the weight indicator at the

10 well surface. In the event a full upward jar is to be
imposed, the inner tubular member continues to be raised,
following which movement of the detent rings out of the
restrictions permits tension on the inner tubular member to
impart an upward jar.

15 Conversely, in the event the jar is to be moved
downwardly, each detent ring will initially seat upon
shoulder 48A, and, as the lower annular portion of the
detent ring below the holes 54 moves into the restriction,
hydraulic fluid will be free to pass into the lower ends of

20 the slots and out the holes, even though the upper end of
the ring is seated upon the upper shoulder. Thus, each
detent ring moves freely into the restriction until the
lower end of the lower annular portion thereof begins to
move into the restriction, at which time the operator is

25 able to detect the beginning of the jarring stroke._ In the
event a full downward jar is to be imposed, the inner
tubular member continues to be raised, following which
movement of the detent rings out of the restrictions
permits compression on the inner tubular member to impart

30 an upward jar.

As fully described in U. S. Pat. No. 5,174,393, if it
is desired to impart another downward jar, the inner

tubular member may be moved upwardly to "short-cock" the



25 section 22B which is in turn connected to a tubular section 22C.
The outer tubular section 22C in turn connects with a tubul ar section
22D at the connection of the upper drive and jar portion and detent
portion to one another. The tubul ar sections 22D, 22E, 22F, 22G and
22H are in turn 30 connected one below the other with the | owernost
section 22H formng the | ower end of the jar. As shown in F
1A, packing rings 23 about the inner di aneter of the upper end of
section 22A are slidably 16 engaged with section 21A and,
shown in FIG 1C, packing 24 carried about the inner dianeter of

formed in - BRE dft G IRAIRAOTS i oh 39=eg6BhnBereRE At ar 2§BHEe
between the i nderiagdiaitdéalmepbard hovemdnbebfieehet henseatubulari ngabas
2[‘& 542‘;“At gnéhg?gxtt% sﬁ;p\gpoo%ée J&e aeEbRPIRBgs nalld'SndPed" BIEEELYTY
freely through the restrictions due to the passage of

5 hydraulic fluid through the holes 54 and the upper ends of

the slots past the upper end of the detent ring which is

_spaced below the upper shoulders. Obviously, a reversal of

this procedure permits the inner tubular member to be moved

downwardly to "short-cock" the jar in preparation for a

10 subsequent up jar.

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.

15 It will be understood that certain features and
subcombinations are of utility and may be employed without
reference to other features and subcombinations. This is
contemplated by and is within the scope of the claims.

As many possible embodiments may be made of the

20 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.
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sections 22B and 21A to provide a rotary drive connection bet ween t hem
10 ¢ The coupling 21B fits closely within the outer tubular section
22C and has upper and | ower shoul ders 28 and 29 formed on its opposite
ends, with the upper shoul der being di sposed opposite a downwardly
faci ng shoul der. 30 on the | ower end @f tubul ar section 22B, and the
downwar dl y faéﬂ#ﬁiﬁ% shoul der 29 facing oppositely to an upwardly
faci ng shoul der 31 at the upper end of coupling 22D. Thus, as

wi |l be described to follo en it ' ' |_i . h [

tubul ar menber*to pul IAtrWeéN%ae‘f ent )ﬁae%g?\és&géfrs%-ggpﬁﬁqym]tg;é% r?rllnedr t ubul ar

menber upwar dljatshriougn tdte) eeststiual dms REeliln have o RAAPHIFIINIET menber
shoul der 28 is Trepd-d© Y Second AR locdyitandly AGdiida timahau! der 30

to inpart an up jar. nversely, upon downward novenent of the detent
means through the restheReTHCOMREEHIA deieSRPG e iglde (@ e {iek apidl y
downwardly to engage tdejsdwouditera Jigsd dumiaid adfaptedawves d-diged and

The annul ar space between t%ﬁ;tLluJar nenb%5§ of the &gggﬂaﬁkive and
jar portion is separatEM$reHh YHe Hhrdievell R9re AL RAHT R t ubul ar
menbers of the detent pondilan fyace beaodkemci@mcarri ed about the inner

di ameter of a reduced 3‘91tkqi1r?n?11&|§ranMQ%?%nag%eeﬁ%%firbé%ﬁr section

22D for sealé%??n%ngaglng e outer 1 section 21C of
the inner tubul ar nenbeertiFakbly ovepennnidver st clnfernedlate te@uabt ent

portion is in turn diVéﬂgﬂe£Q£OpHPefénéﬂQf|€M§“tubular members,

an upper piston ring sealably slidable within the
annular space between the tubular members
vertically intermediate the upper and
intermediate sealing means, said upper piston
ring having upper and lower ends to form an upper
pressure chamber in the space on one end of said
upper piston ring which is adapted to be filled
with hydraulic fluid,

a lower piston ring beneath the upper piston ring
sealably slidable with the annular space between
the tubular members vertically intermediate the
lower and intermediate sealing means, said lower
piston ring having upper and lower ends to form a
lower pressure chamber beneath upper pressure
chamber in the space on one end of said lower
piston ring which is adapted to be filled with
hydraulic fluid, .

the outer tubular member having ports connecting its
outer side with the annular space on the other
ends of the piston rings,

the first tubular member having an upper cylindrical
restriction in the upper pressure chamber and a
lower cylindrical restriction in the lower
pressure chamber,

upper detent means carried by the second tubular

member within the upper chamber for movement

* [ L [ . *




t he
t ubul ar
ower annul ar space is in tphrn REPLAGRREd by |packi ng 32

FEN

=

sect

carr |nner di aneter of 5 outer tubul ar section 22H for

seal % ou sec ion 21E. re art| the
i nt er nedi at e packi nét';ﬁ?%l}{l% 5ck|e g tdoy (%%’[ tgbgﬁégé%lgcﬁrtet er
portions of the inner tuhd afrld'nemifehydraullc flAnduprpe:ﬂ”nlm st nipEe37 i s

slidable within the upper_10 __annul pace.int | X nd 33
to forman upper chaifoer ¢ CE’ \%“%e% g8 Fétgo% r%%q‘dattio%ai%t o%gneét?gg
is sealably slidable w tﬂam&d]e:ﬂtmmﬁheapnpleastspme Wlth metsméméfdl‘m éhee
packing 33 and 32 to for re A port
39 is forned in the out eérgr%aé({t UlI%éCr %%k%gra Eonng%t f&%@gﬁ‘?l#dfre? t he
out er tubul ar menberf vav ot macinfliudd yp&hanbélh@mumwrplmiaﬂ‘ﬁuﬁmg 37
such that the pressy I{Enrt Q[ erse%%%ﬁb%qzbﬂcl‘aqb%\éﬁﬁe@le 1SseZﬂ.owerec{ I ng

is the sane as that OUtSI menber ort i's
formed in the outer tubufhetrh rtémb@rlpgosturnmm Wé&lhatréwtpé@m iegid t he

| ower side of the tubular member,

12 annul ar spaces by means of packi ng
| NIThis ShbeEiiae Besn Eﬁladlrdnbul ar section 22F for seaTHl;ggggl‘E%JuER%

lower detent Teans carried by the second tubular
" member beneath the upper detent means within the

lower chamber so as to restrict the flow of
hydraulic fluid within said lower pressure
chamnber simultaenously with the restriction of
flow in said upper chamber as the second tubular
member is raised with the pipe string with
respect to the first tubular member and permit
relatively free flow of such fluid within the
lower pressuyre_chamber simultaneously with the
relatively free fiow in said upper chamber as the
second tubular member is lowered with the pipe
string with respect to said first tubular member,

shoulder means on said tubular members for engaging
one another to impart an up jar to the object as
the upper and lower detent means are raised
upwardly out of the restrictions and for engaging
one ancother to impart a down jar to the cbject as
said upper and lower detent means are loyered
through the restrictions.
A hydreulic jar of the'character defined in claim

1, wherein

the upper and lover detent means includes wmeans by

which, follcowing an up jar, they nmay be mcved

a.

downward rreparatery to impariting anocther up-jar,

1R



piston ring 38 so that the pressure in the.lower pressure chanmber LC
above tthe ring - 38 is the sane as that outside the jar. Each of the
upper and | ower chanbers is filled with a hydraulic fluid which is
essentially non- 25 conpressible. Upper detent neans 45 is
carried about the inner tubul ar nenber for disposal within the upper
pressure chamber UC, and the inner Y?aneter of the outer tubular
section 22C has a redueeePafarerte dnatingh ¥ FATEPYED Jdherein

through which the det apftH&@nsrdax i cdapted {ively Mvee asidwe i nner
tubul ar nmenber is raised or lowered. In like_fashion, a | ower detent

nmeans 47 is carried abth@repRst infhfeorRAsiAts TSIt hin the | ower

pressure chanber LC A hydraulic jar of the character defilifed in cldDh
novenent t.hrough ﬁ?reduced di aneter restriction 48 in t he i nner

di aneter of the’ olit®rtWbul ar section 22F during this reciprocation
of the inner tubalontencoisular meiber has upper and lower sets of

longitudinal grooves formed about its
circumference intermediate longitudinally spaced
shoulders, and

each of the upper and lower detent means comprises
detent ring means having one side surrounding the
upper and lower sets of grooves, respectively,

each detent ring means being vertically reciprocable
with respect to said other member between a first
position in which its lower end is seated on a
lower shoulder of the other member to prevent
flow therepast, as a lower annular portion of its
other side is pulled upwardly through the
restriction, and a second position 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 its other side is pushed
downwardly through the restriction,

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 movable back
into the restriction until the other annular
portion enters the restriction.

4. A hydraulic jar of the character defined in claim
3, including

means for adjusting the vertical positions of the

shoulders of at least cne of the detent ring

means with respect to the length of the other

A -




previ ously described, the detent neans are so arranged on 5 the tubul ar
menber *t hat each noves through its restriction, ineither an up jar or
a down jar, sinultaneously with the other, so that the j-ar is | oaded
uni formy. As al so previously described, when the upper and | ower
detent means have been raised through their respective 10 restrictions, as
shown in FIGS. 2A-2E, the tension on th&0 pi pe string causes the

upwar dly facing shoul degb@Bax onemyer - rapi dly upwardly agai nst the

shoul der 30 sosas t0 i APRY&raAMic jAPVEF kH& cha EWEF SdysiNd@nihhe upper
and | ower detent nmeans have been noved dowardly through their

respective 15 REERPT cE1dHB, 3 QT sHbAWHN i h XL 1BA- 3E, conpression in the

pi pe string causeshéhge€oneVai sl yndaes r‘tgorﬁglbl@iuéé?@ra 29ik@le qet®Ne Fapydly
dowardly t,0o enage the ggmardlg aciqg shoul der 31 to iqg&rt a_down jar.
Al though the upper and™P%iR7 PaSSELUIY Peafd HWIFSHIFOTRCFTHERY e 16
within their 20 respectheesidstwithitins cutengs ade uphe¢reof t eyermydiaséead
be above or bel ow t he ricti vl ich case the jar’ woul d occupy
what is known as the "%ggénggég?$§0%§9t%@ﬁ§. The outer tubul ar menber has
upper and | owef-reduced hydraubiet par pof t thesclaragies1defined ineclpper
and lower 25 ghaphersin respectively, each havi ng a passageway

t her et hrough adapted to be opened and cl osed by a ball type ., valve
menber above a seSRewWPRAPRIBNRY pASIRFTREHPT #FEH %h%Ole’eﬁg?deﬁgng ur ged
upwardly to open positthRRoliyhNERaES3eteRt rin§Otd SHHHBEE fﬁs@ﬁ?oéﬂ{:éy set
out in the aforenentioneg 30 U S. Pat. No. 5,174,393, the disclosure of
which is incorporafé ©Rerein by reference, the spring normally hol ds

t he ball unseaVed w t hAah{draelliesyatrhaf thatchevatbeeddéfined fheany

hydraul i c fIuiBrggeagﬁgdgiggﬁfc@gg@ggnduring downwar d
the cylindrical restrictions are on the inner diameter
of the outer member, and
the detent ring means are carried by the inner
member. _
8. A hydraulic jar substantially as hereinbefore
described and illustrated in the drawings.
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14 novenent of the detent nmechani smthrough the restriction.
Consequently, -during only the downstroke of the jar, —the normal | y open
ball will move downwardly to seat and thus cl ose the passageway, and
thereby minimze the loss of 5 hydraulic fluid fromthe detent chanber

whi ch m ght ot herwi se occur past the piston belowit. As al so
shown in one enbodi nent of the jar of U S Pat. No. 5,174,393, each
detent nmeans conprises a detent ring 47 closely slidable about a
reduced outer dianmeter 10 portion 48jof the inner tubular nmenber

i nternedi ate downwardl y and upwardly faci-ng shoul ders 48A and 48B,

whi ch are spaced apart a distance to permt the detent ring to

reci procate with respect to the inner tubul ar nenber. Particul arly,
slots 48C.,are forned longitudinally in the 15 reduced outer dianeter
portion in the inner tubul ar_nenber to connect at their upper ends with
the reduced di anet RAULIC JAR

ABSTRACT

There is disclosed a double-acting hydraulic jar
having upper and lower detent pressure chambers having
upper and lower restrictions, respéctively, formed on the
inner diameter of its outer tubular member and through
which upper and lower detent means carried about the outer
diameter of the inner tubular member may be moved in order
to impart either an up or down jar.

Figure 1
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portions when the detent rings are in their |over positions, as shown

in FIGS. 1D, 1F and 1H, and to connect at their lower ends with the
reduced di-aneter portions when 20 the detent rings are in their positions.
Addi tionally, one or nore netering pins 52 extend closely through
passageways 53 fornmed through each ﬁ& the detent rings to engage at
their opposite ends with the upper and wer shoul ders about the inner
tubul ar nenber to Limt flow past the 25 detent rjng A Mor e
particularlyF?Ci@Lduter di aneter of each detdﬁﬂ(i’t?ri/ S bted to fit
closely in its respective restriction and has sevey hol 54 forned
t her et hrough t Rpct its i out er di amet du ) al
positions 30 gegnt ring.m-zally with respe o t :/i?ber
tubul ar mgnber . |\ EEESegupntly, in the eyent the jar 1Z4Nit o A& ‘noved
up\/\ﬁldl y, the d I At r'r%g_ will f i ?ihtj\& |y s%/t upon,, s Tbul qH41 48B, and,
as e upper anyiar pfciion o q g
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detent ring above the holes 54 noves into the restriction, hydraulic fluid

will be free to pass into the upper ends of - the slots and out the
hol es, even theugh the | ower end of the ring is seated upon the | ower
shoul der. Thus, each 5 detent ring noves relatively freely into the
restriction until the upper end(g.;he | ower annul ar portion thereof
bel ow hol es 54 begins to nove into thé restriction, at which tinme the
operator is able to detect the beginning of the jarring stroke by
observing the wefd@F. JfHi cator at the 10 well surfacd/(G.d& he event a
full upward jar is to be | nposed, the inner tubular nmenber continues to
be raised, foll ow ng which novenent of the detent rings out of the
restrictions perm ts—tenstga-on the inner tubul ar enher 1o i mpart an
upwar d jag. 15 nvgysely, in the event theljd i Kliflo be noved
downwar dl y, each de ri M‘VW|| initially seat uf OU|322 48A,
and, as the |ower a ar (p@iti on of the det ent Y hol es 54
noves into the rest i on " hydraulic fluid wl to pass into
the | ower ends of 2 he {$lipt s and out the holes, [¢ gh t he upper
end of thegé' sed ﬂﬂ upon the upper shoul dg S, each
detent ring f y ijptid the restriction until | oner end of
t he | ower annul ar pplt ) on i ier eof begins to noudl e restriction,
at which tinme the o torf]if$ 25 able to detect thg ¥ ng of the
jarring stroke. | Al e event a full downward [jNM { nposed,
t he inner 210 Nirentdérticonti nues to be rai sed/N{ DA% Ing whi ch
novenent of the detefiiri qgg4iout of the restricti ongy
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pernits conpression on the inner tubular member to inmpart 30 an upward

jar. .

16
during initial
pur pose,
restrictions

e t
and the upperﬁ%ﬁﬁs

which is

As fully described in U S. Pat.
is desired-to impart another downward jar,
be roved upwardly to "short-cock" the

jar in preparation for a subsequaf? downward j ar.

No. 5,174, 393,
the i nner

Pfoi

Thus,

upward novenent of the inner tubular nenber

t he det ent

[z

this procedure permt

ri ngs have nov
t he passage of

t

the sl ot

spaced bel ow t he uppe':,

e inner t
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is one well adapted to attain all of the ends and objects her ei nabove

set forth, together with other advantages which are obvi ous and which
are inherent to-the apparatus. 15 It will be understood that
certain features and subconbi nations are of utility and may be
enpl oyed wi t hout reference to other features and subconbi nations. This
S contenpl ated by and |s within thé/ gcope of the clains. As
many possi bl e enbgthiprents; fﬁﬁsnzga of the 20 invention w thout departing
fromthe scope th 0f [ be understood that all matter herein
set forth or sho [ he acconpanying drawings is to be interpreted as
il lustrative and Bl n imting sense. F[G.28 CLAIMS 5
17 1. A hydigillii c for use in applying up and down Jars to an
obj ect stuck in a I "iwnpr|3|/a, . rst and second
tel escopically_ar ed ul ar | efs connecti il q]| r eflpdcti vel y,
to the stuck 30T Jlobj and a pipp hdapt ed t o [p@llr ai and
| owered within théAl e and havi | N ]
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annul ar space between them means within the annul ar space sealing

bet ween vertically upper, lower and internedrate equa
di aneter portions of the tubular nenbers, an upper piston ring seal ably
slidable within the annul ar space between the tubul ar nenbers
vertically internedi ate the upper and 5/7 internediate sealing neans,
sai d upper piston ring having upper and |l ower ends to form an upper
pressure chanber in the space on one end of said}f; pper, 'sé@g ring
which is adapt ef, Pfilled wi th hydray fl : f: | r
pi ston ring beneath the upper piston ring - Ll slidable with
t he annul ar space between the tubul ar nerfigilis v ically
i ntermedi ate the _ —lower and internedi ate sga¥i ngjj#gans, said | ower
piston ri havi ng perm- d | ower ends to form g | ower pressure
chamber beneat h upgEdl pr ¢5$4ir e chamber i SEdHe on one end of
sai d | owner 5t 0 ng which is adapted t4 f ed with
hydraulic fl uid, [ he \3@f er tubul ar nenber haypril po connecting its
outer side with t Innulldy] spage on the ot her 7 ds of the piston
rings, the fir L ubyiFat nenber having an up cyl rical
restriction in theg ber {pgkssure chanber and a ower cylindrical
restriction in the er pressure chanbg per detent neans
carried by tlpmeg t ulit hr menber wi | th @2&Ghamber for
nmovenent '
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18 t hrough the upper restriction so as to restrict the flow of hydraulic
fluid within said upper pressure chanber as the second tubul ar nmenber is
rai sed with the pipe string with respect to the first tubular nenber and
restrict the flow of such fluid within the upper pressure chanber as the
second tubul ar nenber is lowered with the pipe string wwth respect to the
first tubular menber, lower detent me®ffs carried by the second tubul ar

menber beneat h| PHET] gﬁ’@ﬁ ans within the |l ower chanber so as to
restrict the fl of Hygr aulT¢ id within said | ower pressure chanber
si mul t aneousl y h thg estriction of Er Eﬂgsaid upper ?bggpgz s the
second tubul ar er\}g raised with th 4&%3 tring with rfeSye to the
first tubul ar 1 er agc restrict A TE such flu?d whthin the | ower
pressure %hanbe i muNg#heousl y vmlﬂr Ilhe ffeqtriction o | ow illf {sai d upper
chanber as type ondjjt bbul ar nenbg 's | gwered with t BENPI pd ring with
respect to said rstiftful ar menbéfl Nishonlllder neans ofh| &i d ul ar
menbers for eng ng Bkl anot her t1,i u-aﬁ §n up jar tg¢fthhe dbifect ?é t he
upper and | ower t enp| heans are rqisrd i ggrdly out offthe 1 -&*8 ons
and for engagir ne Bk her to i mpdEl a [dagn jar to t hpNPbj 4 as said
upper and | ower, t entfl ppans i ‘ j dI N
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are | owered through the restrictions.

preparatory to inparting another down jar,
t her epast
character

relatively

hydraulic j ma&g

t ubul ar menber
formed about its
shoul ders,, and

det ent
sets of grooves,
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following an up jar,

ri Mg means
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defined in cla m

has upper and | ower sets of

Gt cunf erence i nterned
he upper and | ower de
e side surrounding th

2. A hydraulic jar of the

character defined in claim1, wherein the upper and | ower detent neans
i ncl udes means-by whi ch,
preparatory to inparting another up jar, without restricting relatively
free flow therepast in the oppositezgyrection, and follow ng a down jar,
they nmay be noved upwardly

in the opp
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t hey may be noved downward
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LWoVEy% A%/
each ‘detent ring means being vertically reci procalERLACEMENT SHEHRTY €SPRET

t'o sai-d other nenber between a first po¥i Besmription Waigeh 715 ﬂ)@r\é@r,-:,,
end is seated on a | ower shoul der of thg ©lahegs) Merbakdt.o, @

flow therepast, as a | ower annul ar portion of }i LiSDrawing(s) : th?@g Sihds a

pul | ed upwardly through the restricti é)nu A5G-8¢ Se p %Eﬁaégd i
which its . upper end is seated o the pper shoul di '"s"al """
ot her nmenber to prevent flow therepast, as an n porti or
of its other side is pushed downwar dl y -Qh P‘%&Jﬁﬂt Il:l%(@{l on

metering neaps which permt limted flow therethrou
annul ar por FP‘@H&P%(RJ Mevementthrgugh the uppgg resiig %tﬂﬂ sqa to "P\%&'&g the

annutar por Floak@IavafauIE biid WiRin'SaighuBPar chamberh 66" estd d0biar,

ﬁgimct.on iibier ik Head wEhTHre Pide StiRe’ yiH PeaSalf 85 ane first suBhE fgﬁ.
4 agﬂéﬁ.ﬁwa Fheick herhu5 SuctPhLRP YRR Boperl ARkEPGs

stin e vertical posirtions ers o

lt ﬁgsgt g”e C’fthé '%%c@ﬁhet”dbdiér“ﬂlember is loWetead Mth"trfeeﬁib%cétrﬁﬁ With Feypict 1of
the first tubular member. The lower detent means, on the other hand, are
carried by the second tubular member within the lower chamber so as to
restrict the flow of hydraulic fluid within said lower chamber
simultaneously with the restrictioh of flow in said upper chamber as the
second tubular member is raised with the pipe string with respect to the
first tubular member and restrict the flow of such fluid within the
lower chamber simultaneously with the restriction of flow in said upper
chamber as the second tubular member is lowered with the pipe string
with respect to said first tubular member. More particularly, means
are provided on the tubular members for enQaging one another to
impart an up jar to the object as the upper and lower detent means
are raised upwardly out of the restrictions and for engaging one another
to impart a down jar to the object as said upper and lower detent means
are lowered through the restrictions. Thus, the fluid pressure in each
chamber is essentially only 50% of what it would otherwise be, so that
the load on the jar may be doubled without increasing the risk of damage.
Preferably, the upper and lower detent means includes means by
which, following an up jar, they may be moved downward into the
restrictions preparatory to imparting another up jar, without restricting
the relatively free flow therepast in the opposite direction, and

following a down jar, moved upwardly into the restrictions preparatory



20 = tubul ar nenber. 5. A hydraulic jar of the character defined
“in either claim3 or claim4 wherein, the detent ring means conprises a
single detent ring havi ng passageway neans therein connecting the
one side with the outer side thereof internediate sai d annul ar
portions. 6. A hydraulic jar of thel8haracter defined in claimb5,
wher ei n t he passageway neans conpri ses a hol e-ext endi ng t hr ough
the detent ring to connect its opposite si des. 7. A hydraulic
jar of the character defined in . any preceding claim ergin th .

ol i ndri ool CRBNIGH The GHRPRY crastrichen wReas R ersirict the flow afaydraulic
menber, andg, . ... the detent ring neans.are carried by the inper .
member . . Tluid withi, sai; Ubpel pisstre, AhAmSy ax the, sEFand tybirRiEmBer s, g

T ustrated LasbhgifH 84 HiSe string with respect to the first tubular member and
restrict the flow of such fluid within the upper pressure chamber as the
second tubular member is lowered with the pipe string with respect to the
first tubular member, | _
lower detent means carried by the second tubular member beneath the
upper detent means within the lower chamber so as to restrict the flow
of hydraulic fluid within said lower pressure chamber simultaneously with
the restriction of flow in said upper chamber as the second tubular
member is raised with the pipe string with respect to the first tubular
member and restrict the flow of such fluid within the lower pressure
chamber simultaneously with the restriction of flow in said upper chamber
as the second tubular member is lowered with the pipe string with
respect to said first tubular member,
shoulder means on said tubular members for engaging one another to
impart an up jar to the object as the upper and lower deltent means are
raised upwardly out of the restrictions and for engaging one another to
impart a down jar to the object as said upper and lower detent means

are lowered through the restrictions.

2. A hydraulic jar of the character defined in claim 1, wherein the
upper and lower detent means includes means by which, following an up
jar, they may be moved downward preparatory to imparting another up
jar, without restricting relatively free flow therepast in the opposite

direction, and following a down jar, they may be moved upwardly



