JAR ENﬁANCER This invention relates generally to a toﬁ?"?bosms
enhaHC|ng the-inpact of a jar delivered to an object stuck in a well

. bere. I'n"one.of its aspects, it relates to inprovenents in a tool of

" this type for enhanC|ng the 5 inpacts of both upward and downward bl ows

: delivered to the ~ object. In another of its aspects, it relates to a

. tool of this type having an inproved argangenent for charging a

:; chanber - with a.conpressible fluid in which energy is stored for use in

: enhancing the i mpact of the jar. 10 As well-known in the art, a

" doubl e-acting jar of the type described conprises a first tubular
menber or outer housi ng adapted to be connected to the object and a

second t ubul ar nenber or inner mandrel adapted to be connected as

part of a,pipe string and arranged tel escopically of the 15 first nenber

or hou5|ng and having a hanmer arranggght ancgge! i ver an upward blow to an
anvil on the housing in response 1o ral sing and a downward bl ow in
response to | owering of the mandrel with respect to the housing. In an

This invention relates generally to a tool for
enhancing the impact of a jar delivered to an object stuck
ln a well bore. In one of its aspects, it relates to
improvements in a tool of this type for enhancing the

5 1mpacts of both upward and downward blows delivered to the
object In another of its aspects, it relates to a tool of
this type having an improved arrangement for charging a
chamber with a compressible fluid in which energy is stored
for use in enhancing the impact of the jar.

10 As well-known in the art, a double-acting jar of the
type described comprises a first tubular member or outer
housing adapted to be connected to the object and a second
tubular member or inner mandrel adapted to be connected as
part of a pipe string and arranged telescopically of the

15 first member or housing and having a hammer arranged to
deliver an upward blow to an -anvil on the housing in
response to raising and a downward blow in response to
lowering of the mandrel with respect to the housing. 1In an
hydraulic jar, the mandrel carries a detent mechanism

20 arranged to slide within a restricted bore of a chamber in

| the housing in which hydraulic fluid is contained.. Thus,
the detent mechanism is of such construction as to permit
only limited flow past it, duribg its travel through the
restricted bore, so as to build_ﬁp tension in the mandrel
25 as it is raised therethrough or:compression therein as it
is lowered therethrough. Consequently, as the detent moves
out of the restricted bore, the mandrel and thus the hammer

thereon is released to deliver either an upward or downward




hydraulic jar, the mandrel carries a detent nechanism 20 arranged to-slide

wWthin a restricted bore of a chanber in the housing in which
hydraulic fluid is contai ned. Thus, t he detent nmechanismis of such
construction as to permt only limted flow past it, during its travel
t hrough t he restricted bore, so as to build up tension in the mandrel
25 as it is raised therethrough or cogpre55|on therein as it S

: | owered therethrough. Consequently, as the detent noves out of the "
restricted bore, the mandrel and thus the hanmer t hereon is rel eased
to deliver either an upward or downward
2 blow tqQ the anvil of the hou3|ng and thuae#F g uck obj
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It is well-known in the art to enhance the impact of
such jars by means of a so-called jar enhancer comprising
10 a second tubular member or inner mandrel having an upper
end adapted to be connected to the well pipe string above
it; '‘and a first tubular member or outer housing arranged
telescopically of the mandrel member to form an annular
space between them and having a lower end adapted to be
15 connected to the mandrel member. of the jar (or to drill
collars above the jar) for raising and lowering therewith.
More particularly, in one embodiment of a jar enhancer the
space may be filled with an elastic medium, such as a
compressible fluid which may be a gas, such as nitrogen, or
20 a compressible liquid, such as silicone, and a pisfon on
the mandrel within the space may sealably slide with
respect to the bore of the housing to form a pressure
chamber on one side in which the fluid is compressed to
store energy 1in the space above it as the mandrel is
25 raised, in the case of an upward jar, or below it as the
second member is lowered, in the case of a downward jar.
Alternatively, the elastic me@ium may be a stack of
springs, such as Bellville springs, contained within the
space in a position to be compressed to store energy

30 therein upon raising or lowering of the mandrel.
In a jar, the second tubuiar member or mandrel on
which the hammer is carried haslé_certain amount of "free"

travel following movement of the detent out of the



tel escopically of the mandrel nenber to form an annul ar space between
them and:having. a | ower end adapted to be 15 connected to the mandrel

menber of the jar (or to drill collars above the jar) for rai sing and

| owering therewth. Mre particularly, in one enbodi nent of a jar
enhancer the space may be filled with an elastic nedium such as a
conpressi ble fluid which may be a ga8s, such as nitrogen, or 20 a
conpressible liquid, such as silicone, and a piston on t he mandr-el -
within the space may sealably slide wth respect to the bore of the
housing to forma pressur o+ chanber on one side in which the fluid is
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cumulate or store enprgy. restricted bore
and as the hamer ”QM?Saéébﬁﬁénégfﬁffh Patent No. 4,846,273, however, it
e Was propose

-0 provide a jar enhancer having an initial
at least as great as that of the jar, thereby
ccumulated energy was applied to the stuck

ob]ect Although representing a substantial advance over
the prlor”*

"free" tra_”
10 1nsur1ng tha

in this respect, the jar enhancer of the
patent is of relatively complex construction

and-expens;
15 parts whiche

o manufacture, including a large number of
ause it to be quite long and difficult to

Lpair. Also, at least in the version of the

service and

jar enhancer.of FIGS. 6 and 7, the piston moving in the

bore of the housing is of necessarily complex construction

to enable it to'move in the opposite direction through the
20 bore followxng the jarring event.

An obje t of this invention is to provide a double-
actlng ]ar'

hancer of this general type which overcomes

these and - ' problems with those of the prior art in

that it is
25 In doubl
been the prac

1s;mpler and less expensive constructlon.
cting, ]ar enhancers of this type, it has

tice to fill the chamber with compressible
fluid through e

port in the outer of the tubular members
having a on____way check valve to which a container of
compressed f1u1d is connected and then removed upon
30 filling. -Th;s: then requires that the fluid in the
container beﬁcharged to a pressure greater than that to

which the space is to be charged Since the pressure of

luld in the container is sometimes less than




anvil? In jar enhancers prior to the invention disclosed in U S

Pat ent No. 4,846,273, the piston or ring on the second tubul ar nenber
or .mandrel conventionally had-a 5 certain anount of "free" travel before
it ‘was noved into a position to accunul ate or store energy. In
accordance with Patent No. 4,846,273, however, it was proposed to
provide a jar enhancer having an ingtial ““free" travel at |east as’
great as that of the jar, thereby 10 insuring that accunul ated energy was
applied to the stuck object. Although representing a substanti al
advance over the prior art in this respect),  the jar enhancer of the

‘af orenenti oned patent is of relatively conplex construction and

. expensive to whaw 2 WhicH NHeldhagbar! 30€oNYEbehaphed) spant ssWBbohogause
0 be.quite long and difficult to serviice an

_ %nd repai.r. Al so, at
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fillEthe chamgrdfidd. conpressi bl e fluid through a port in the outer
~of the tubul ar nenbers having a one-way check valve to which a
‘cont ai ner of conpr essedln fdqgarddnce cutifect eFekafFred #ed renoved
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the container andsboeérmesnhésadifally spaced rings are disposed within
' the annular space for longitudinally sliding with respect
to the tubular members, and wherein the first member or

housing adapted to be connected to the second tubular
member or mandrel of the Jjar  has

15

an upper shoulder
engagable with the upper ring tq?limit its movement in a

downward direction and a lower shoulder engagable with the

lower ring to limit its movement in an upward direction,

20 and the second nember or mandrel.édapted to be connected to

the well string above it has an'upper shoulder engagable
with the upper ring to raise the upper ring with it, upon
raising of the second tubular member, and a lower shoulder

engagable with the lower ring to-ilower the lower ring with

LN
it, upon lowering of the second tubular member.  More

particularly, upper and lower $sliding seal rings are

25

provided between the first and sedond tubular members along
equal diameter portions of the-éecond tubular nember to
form an upper chamber within the space above the upper ring
30 and a lower chamber within the sﬁ?ce below the lower ring,
and the upper and lower chamber;é&éntain an elastic medium

which is compressed, upon raising of the second member to



4 *'?2 ‘that to which the chanber is to be charged, such as 800 or

900 p.s.i., this requires a | arge and expensive source. Anot her
obj ect of this invention is to provide a doubl e-acting jar enhancer of
the type described in which 5 the chanbers may be charged wth a
cont ai ner of conpressible fluid at | ess pressure than that to which

t he j ar enhancer is to be charged ®nd thus normally at |ess

expense. I n -accordance with.-a preferred and 10

i | lustrated enbodi ment of the .invention, there-‘is provi ded a tool of

the type described in whi:ch upper and 1 ower | ongi tudi nal 'y spaced
ngs are di sposed within - the annul ar space for longitudinally sliding
i thirespect ‘enhanaeheanulypiwairdneimer sandnadipeier Bower irg f pfstthrenBecond 15

‘housi ng adapt eqidig.dye CQQ”e%%ﬁQnEQ ”tglesecﬁﬁ';?aét’:’bub@r a  d&WPPSFq Or
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the wel | st¥i ngf%&ﬂi% tyb a‘?f-’—‘%}‘itfr}’erl%h‘dhladé}e‘grﬁégé’xﬂse‘ ON-. with the
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t bnlar merber emrghf%eéﬁwgf t(g”f%Jentlon, the upper and lower rings are

' seal rings or pistons which are sealably slidable with

respect to equal diameter portlons of each of the tubular

10 members to form with the sllﬁ;ng seals upper and .lower

pressure chambers respectiverfebbve and below the upper

and lower seal rings. Thheﬁj@ith the upper and lower

chambers filled with a compreeeible fluid, raising of the

second member will compress tﬁé}fluid in the upper chamber

15 to enhance an upward jar and Iowering of the second member

will compress the fluid in the_%ower chamber to enhance the
impact of a downward jar.

Also, there is a check—ValVe-controlled port in the

outer member or housing through which compressed fluid may

20 be introduced between the memﬁers intermediate the seal

rings, and each seal ring ‘has valve means therein

permitting flow in a directionute admit fluid into but not

out of said chambers. More.pgrﬁicularly, in the preferred

and illustrated embodiment ofw%he invention, seal members

25 are carried by the inner té::w

ilar member or mandrel for
sealably engaging the outer mémber or housing on opposite
sides of the port in the neu ;A position of the members

whereby the fluid is drawnﬂfnp - one .chamber in the space

between the seal members and e ¢h ring, as the inner member
30 or mandrel is moved from the

eutral position in either
direction, and a one-~way check valve is provided in each

ring permitting flow only from”the other chamber into the




engagable with the lower ring to lower the lower ring with 25 it, upon
| oneri ng of the second tubul ar nenber. Mor e particularly, upper

and lower sliding seal rings are provi ded between the first and
second tubul ar nenbers al ong equal diameter portions of the second

t ubul ar nenber to | form an upper chanber within the space above the
upper ring 30 and a |lower chanber wi ghin the space bel ow the | ower ring,
and the upper and | ower chanbers contain an el astic nedium whi ch ~i-s
conpressed, upon raising of the second nenber to

5 enhance an upward jar, and upon Iomering of the second menber
to enhance the inpact of a down erably

shoul ders on tWBPEFrSE ?ﬁ%‘ﬁ‘b’érdﬁ‘@o%’ssé? that'tPHPPyc%l‘df’b’a‘én‘P tfﬂée u‘fﬁ)]e‘fe “and
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. sure chanber s*r éspec |ver abové and bel ow t he
~upper and bbn@begeaayrbagﬁurtharumncnnased:M@O@ppetuandofoﬁbe mandrel

to its neutral position, openlng of the valve-controlled
source, movement of the mandrelfin one direction, closing
of the valve-controlled source and movement of the mandrel

10 in the opposite direction. AS will be described, the
mandrel may be reciprocated in:a manner to charge both
chambers simultaneously. |

In the drawings, wherein like reference characters are
used throughout to designate 1ik§ parts:

15 FIGS. 1A, 1B and 1C are 1oﬁgitudinal sectional views
of the upper, intermediate andhlower portions of a jar
enhancer constructed in accordance with the present
invention, and with the tubular members disposed in a
neutral position prior to the initiation of either an

20 upward or downward jar; .

FIGS. 2A, 2B and 2C are similar views of the jar, but
during raising of the inner tubular member or mandrel in
order to impart an upward blow to an object stuck in the
well bore beneath the jar connected below the jarlenhancer;

25 FIGS. 3A, 3B and 3C are further similar views: of the

jar enhancer, but during lowépinq of the inner tubular

member or mandrel in order to impart a downward blow to the
object stuck in the well bore;

FIGS. 4A and 4B aré longitudinal sectional views of

30 upper and lower intermediate péftions of the jar enhancer,

with a container or bottle oféﬁ}essurized fluid connected

to the fill port in the oute"

ubular member or housing,
and with the inner tubular mé@ber or mandrel raised to



chanbers filled with a conpressible fluid, raising of the second nenber

will conpress the fluid in the upper chanber 15 to enhance an upward jar
and | owering of the second nmenber will conpress the fluid in the | ower
chanber to enhance the i npact of a downward jar. Al so, there
Is a check-val ve-controlled port in the out er nmenber or housing

t hrough which conpressed fluid:may 20 be introduced between the nenbers

i nternmedi ate the seal rings, arld each seal ring has valve neans
therein permitting flowin a direction toadnmit fluid into but not

out of said chanbers. Mre particularly, in t he preferred and

il lustrated enbodi ment of the .invention, seal nmenbers 25 are carried by
the inner tubulkeghendeawbngmgighelflugd into seathdryieggehhngerhdeduteen

nenber or housige OnORPOShE Cotiter &519& fnddifeort in the neutral
position of the menbers wher eby t he f|UId is drawn into one chamber in

t he space bet weBFCE heSA eald nitfrifres iRy e ddiiriatg toad IGfe i4Mha@ndhdioer

30 or mandrel bt neves tEOMARErSEWd Bleddasd Liten ulp@)eQ'anéQ:r positidd e&don,
and a one-way check valve is provided.in each % ermtting flow
only fron1wﬁe otpe? Eﬁgﬁﬁﬂg PEtGhthalve €6 the contaife} prepara ory to

6" upperlawer brer o:xhaltrber n&wdidBt mewper Ciwsiorgierf tbe For¥e- the
: compressed flu1d through a check valve in the lower seal
ring into the lgwer chamber; and

FIGS. 6, 7.-and 8 are cross-sectional views of the jar

10 enhancer, as seen along broken lines 6--6, 7--7, and 8--8
of FIGS. 1A and 1B. '

With reference now to the details of the drawings, the
over-all jar enhancer, which is :indicated in its entirety
by reference chétacter 20, is shown to comprise a second -

15 tubular member 6r,mandrel 21 having an upper end adapted to
be connected to the lower end of a well pipe string (not
shown) above it, and a first tubular member or housing 22
surrounding the mandrel and vertically reciprocable with
respect to it to form an annular space between the members

20 and having a lower end adapted to be connected to the
mandrel (not shown) of a jar on which the hammer is
mounted. As previously described, the mandrel is, in turn,
vertically reciprocable with respect to the housing of the
jar adapted to be connectéd to the stuck object and on

25 which the anvil is mounted. L -

The jar itself may, of course, be constructed in a
well-known manner, and thus neéd;not be described herein,
it being sufficient for thétfgurposes of the present
application to describe the hﬁﬁher of the jar as -being

30 raised and lowered with the fiféévtubular member or housing
of the jar enhancer. :”

Although vertically reciprocable with respect to one
another, the tubular members Zlfand 22 of the jar enhancer



controlled source, and novenent of the mandrel in opposite di rections,

such fluid is forced fromsaid ot her chanber and t hrough each of said

one-way val ve nenber into said 5 chanbers. Thus, the pressure of the

fluid in the one chanber may be further increased upon return of the

- mandr el to its neutral position, opening of the val ve-control |l ed

- source, novenent of the mandrel in onegdirection, closing of .the

i val ve-control | ed source and: moverent of the mandrel 10 in the opposite

i direction. As will be described, the mandrel may be reciprocated in

-a manner to charge both :  chanbers sinultaneously In the

: drawi ngs, wherein |]ke reference characters. a ed throu
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secti onal wh ewsby meafé éhealgiere médﬂ;@fﬂﬁﬁdb&t eoaedtypeeabmetibns 'mfua,

jar . enhanc con ' ordance _w t esent

i nvention, and gﬁ?ho?ﬁgrtﬁ‘bﬁ‘l’%ﬁr rﬂ’ﬁ@%ef% N 5685(3% n 58{ §e8 Vr’1Jétl-] ra plorgﬁﬁ on

prior to t he i ntubalaonmehbeit aed Ehuéxtheupm@mds&rldgmnhawd jbr;such that

FIGs oA 2B andig6iace sidkiah ¥hevBoOlnbhEcdd o Pirts of dUKd ML At 49

of - the inner tu

0, orde i mpart upwar

~blow to an objeehesﬂaekehhan,‘r- wel | bore beneath the jar connected
bel ow the jar enhancehe agper po tf%ﬁf%f5¥%e:yﬁﬁﬂTir3Qeﬁb%rfEitb§rséﬁfﬁﬁfy

views of the J.ar _enhancer’ during | owering of the inner tubular

menber or mandr SLiBAbdEgMLENG @ﬁ&%ﬂﬁ& @&mﬁﬂﬁﬁiqg(ﬂﬁqq¥tQR? uppen|frttof

stuck in the welkhebot@bular: memberF!55; 4Aiard dfe aneweenghérEisr! of the
sectional views of 30 upper and | ower internedi.ate port,i ns of the

enhancer, 10  §{UPRIZTcfmheTersbribofERrLaBLYprdddabised ity eﬂs
to the fill porbammlbheabuherahubmt@wmémﬁﬁxﬁ porthiasidfgthe tubamdrmméﬁbéhe

I nner tubul ar m@yxﬁ fheQ@“Sé?éléﬁésgg %Re tubular members, and thus the
packings 24 ‘and 25, have equal sealing diameters.

The outer tubular member 22 is made up of an ‘upper

15 tubular secﬁiqn 22A on which the packing 24 is carried, a

lower tubulef section 22B on which the packing 25 is

carried, aﬁdeii connector 22C threadedly connecting the

upper and lower tubular sections 22A and 22B to one

another. A lowermost section 22D of the tubular member 22

20 is connected to the lower end of tubular section 22B and is

adapted for connection to the upper portion of the pipe

string from Wthh the jar is suspended.

The ;nner tubular member 21 is, in turn, comprised of

an upper tbbular section 21A which is slidably received

25 within theﬁﬁéeking 24 and‘whosﬁfupper end is adapbed to be

connected.ﬁo the pipe striﬁg aﬁbve it, and a lower tubular

section 21B threadedly 'conneeted to section 21A and

slidably received within the pééking 25. The upper section

21A has an enlarged diameter portion 26 which fits

30 relatively“closely within the inner diameter 27 of the

connector - 22C of the tubular member 22. Upper and lower

pistons or seal rings 28 and 29 are disposed within the

annular space, respectively, above and below the enlarged



7 begin drawi ng such fluid into a chargi ng chanber between the inner

and outer tubul ar nenbers; FIGS. 5A and 5B are views sinilar to
FIGS. 4A and 4B, but with the mandrel raised to its uppernost

position, and 5 wupon closing of the valve to the container preparatory to
| owering of the mandrel member in order to force the conpressed fluid
t hrough a check valve in the | ower seal ri.ng. into the | ower chanber;
and FIGS. 6, 7 and 8 are cros%-sectional views of the jar 10
enhancer, as seen al ong broken lines 6--6, 7--7, and 8--8 of FIGS. 1A
and 1B. Wth reference now to the details of the draw ngs, the
over-all jar enhancer, which is indicated in its entirety _. by reference

i-cﬁaﬁacter 20, i913MBHATt BOESAPRI 36 afs@EeBRET131 ARSuLANSe fiamede el

21 having an Upﬁ@ﬁb@ﬂdzadéat eé e dlvmlaetmmaeﬁm@rt %ﬁaf& Ilqwea Shier
wel b pi pe strlnggénot own)._above it rst_fubu menber or

housi ng 22 ??BEﬁdFW@mpﬁé ﬁﬁﬁd?%?w%ﬁﬁ gg?tﬁgﬂqﬁ/9¥§§?ﬁoangQQM§hF
respect to it tuppernpackdngubar, apacweretpressulriee anamibers 120 bettwbdraviig a

et o whi of tneohaRmBrsEBR 85" 8 he SRaciing K B A oBAAT b cEha TG
nandrel is, in champer FC isterwefligteethpr piabbeswe8handspect to the

| ggusmgcgfthgeanm ?\gr%@ga‘%gd e B COATNEL S LA T FiYaK @Bkgct 3gnd; on
formed in the connector 22C, and one-way check-valve-
Cchtrolled passageways 31 and 32 are formed through the

10 upper and lower pistons 28 and 29, respectively, whereby,
as will be described to follow in cbnnection with FIGS. 4A
and 4B and 5A and 5B, the chambers UC and LC may be filled
with a compressible fluid from a suitable source connected
to the fill port 30. More‘ particularly, the wvalve-

15 controlled port 30 permits flow into the chamber FC, but
not out of the chamber, while the valve-controlled
passageway through piston 28 permits flow into the upper
chamber UC, but not out of it, and thé valve-controlled
passageway through lower piston 29 permits flow into the

20 lower chamber LC but not out of it. Thus, in any case,

with the chambers filled, upward movement of the piston 28
with respect to the tubular member 22 will compress fluid
above it, while downward movement of the piston 29 with

respect to the tubular member 22 will compress fluid in the
25 lower chamber LC beneath it. ’ i “

In the neutral position of the jar enhancer shown in

FIGS. 1A, 1B and 1C, the upper-piston 28 is supported on a
shoulder 33 on the upper end df}the connector 22C and an
adjacent shoulder 34 formed at the upper end of the

30 enlarged diameter portion 26 of,ﬁhe tubular section 214, in
which position it is held by Eﬁe 1ight1y compressed fluid

in the chamber UC. The lower piston 29, on the other hand,‘

is forced upwardly by the 1i§htly compressed fluid in the



The jar itself may, of course, be constructed in a wel | - known manner,

and thus need not be described herein, it being sufficient for the
pur poses of the present application to describethe hamrer of the
jar as being 30 raised and |lowered with the first tubular nenber or

housi ng of the jar enhancer. Al t hough vertically -

reci procable with respect to one anot her, the tubul ar nenbers 21 and
22 of the jar enhancer 10 8 0 are
hel d agai nst rotation with respect to one another, as by neans of a
drive nmechani sm of sone type above it. Thus t he outer tubul ar nenber
is caused to rqﬁate with the inn Iar mepber and thus the pip

string above it WeFcFhaRRe s L%lh??%re?Qﬂ%ﬁW%ﬂFrﬂﬁFQmﬁlﬂﬁﬁPV%Hd%B SaFﬂ§90f
the jar below shou]f&en @5 eifAtc@he lower endTb€ Uppetopfetter obct Bad a

t ubul b t hi Ki 24 bout
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about an infer | ort f bul ar The rti.ons
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of the tubul ar nenbers, packln S ave equgﬁd
seal i ng dlanﬁté}%gmeter portlon 26 are laterally adjacent to one another

when the jar enhancer is in its neutral position so as to
have no "free" movement whatsoever.
In the event an upward Jjar is to be applied to the
10 stuck object, the upper end of the pipe string and thus the
tubular member 21 of the jar enhancer is raised to the
position shown in FIGS. 2A, 2B and 2C. As this occurs, the
seal ring 28 is raised with the tubular section 21A to a
limited upper position, which may be determined by the
15 stroke of the drive system above it, to further compress
the fluid in the upper chamber UC. However, since the
pistons 28 and 29 seal about equal diameter portions of the
inner tubular member 21 equal to the diameter portions
slidable in the packings 24 and 25, there is no
20 counteracting force due to compression of the fluid in the
lower chamber LC. At the same time, raising of the piston
28, while the piston 29 remains stationary, will create a
vacuum in the £ill chamber FC, which actually adds to the
accumulation of energy in the upper chamber UC. In any
25 case, when the jar and its hammer are released for "free"
travel into engagement with the anvil, the energy
accumulated in the upper chamber UC will enhance the impact
of the jar by virtue of the force which the accumulated
energy exerts upwardly on the second tubular membeér 22
30 connected to the tubular member on which the hammer of the
jar is mounted.
Conversely, downward movement of the tubular member 21

with respect to the tubular member 22, in order to initiate



The oeuter tubular nmenber 22 is nmade up of an upper 15 tubul ar section 22A

on which the packing 24 is carried, a | ower tubular section 22B on
wki ch the packing 25 is carried, and a connector 22C threadedly
connecting the upper and |ower tubular sections 22A and 22B to
one anot her. A |owernost section 22D of the tubular nenber 22 20 IS
connected to the |l ower end. of tubular section 22B and is adapted for
connection to the upper portion of the pilie string fromwhich the jar
I s suspended. The inner tubular nmenber 21 is, in turn, conprised
of an upper tubular section 21A which is slidably received 25 wthin

t he packi ng 24 and whose upper e I s adapted to be . connected _to . the
pi pe string abfbv °YPYa5§d3§%PomﬁgqtGﬁﬁﬁﬁﬁﬁhe Sgﬁiif%ﬁg QEBplfﬁPEa&gde
connected, 't 0 meeet idvwnuwlARlyandith tisd i dabuyareaeemiszl wi2tlhi hot ikt ng
25. The upper ction 21A s .an__enlar i a r. - pystion,.26
which ot e s SRR 8, shyifl b RBR  Bher “PhaRBEE £Ey I AsR n DF e ke
connect or 22C ®sfalhngtdbahatenepbdihe 2ppeyppastand2Boveth respecttiomsthey

seal ringsg28 9 is i thin _th I .
oo pectige " \gggez tﬁgﬁ%g;r Resed oW P% 03 €he tubd1BY HemDACDH1 is the

ve an ow the enlarge ) ]
9 di anesarepapt that2@fofttheemeeking 2dd ithese disam gouteracting

force created in the upper chamber UC, and the only effect
of the fill chamber FC is to produce a vacuum which
actually adds to the energy created in the lower chamber
10 LC. Thus, when the downward Jjar moves out of its
restriction to impact the anvil, the energy accumulated in
the lower chamber LC further enhances the jarring impact.
As also shown, parts DP are formed in the housing to
permit fluid to be drained from each of the upper and lower
15 pressure chambpers.
Turning now to a detailed description of the manner in
which the chambers UC and LC are charged with a
compress-ible fluid, and as previously described in broad
terms, a pair of seal rings 37 and 38 are carried about the
20 enlarged diameter portion of the tubular section 21 of the
inner tubular member for disposal on opposite sides of the
inner end of the port 30 when the inner and outer tubular
members of the jar enhancer are in the neutral position
shown in FIG. 1B. With reference now to FIGS. 4A, 4B, S5A
25 and 5B, and assuming that, prior to use of -tha tool,
neither of the chambers UC and LC has been charged, a
bottle or container 39 of a compressible fluid is connected
to the outer end of the port 30 with the valve on its
outlet in poéition to be opened by the valve controlling
30 the port 30. Thus, with the inner and outer tubular
members in their neutral position, the compressed fluid

will enter the small annular space between the seal rings
37 and 38.



meiber 22 so as to divide the annul ar space into an upper pressure
chanber UC between the upper piston 28 and the upper packing 24, a

| ower pressure chanber LC between the 5 | ower piston 29 and the packing
25, and a fill or charging ‘chanmber FC internediate the pistons 28 and
29. A one-way check-val ve-controlled fill port 30 is fornmed
~in the connector 22C, and one-way check-val ve- control | ed passageways
- 31 and 32 are forned through the 10 IPpper and | ower pistons 28 and 29,

- respectively, whereby, as wll be described to follow in connection
with FIGS. 4A and 4B and 5A and 5B, the chanmbers UC and LC nmay be

- filled with a c%npr %ﬁgke fluid froma suitable source connected

- to the fill port 8 1%%?%?%{Neﬁn§Fget WeE- chamberLEq| thg
- port 30 perm tanHem\NtubuQat:haembeﬁbeg Hiséditso as tj‘winoﬁmt the tbeeehagher,

while the valv t I passage t hroygh plst 8 per.r ts f]low
“into the upper%f%y]iﬁ ﬁﬁ%yeuéhe %%? %% Vﬁqﬂa %tFBFIed
. passageway thr mipne@semlm sﬁbmdzgerpmmt shél ahalrlqmngt hma?it(beﬁ ouieasv@han‘aer
LC but not gout it e, ; CQEE% rs. fi
upward nnvenenfﬁh ﬁlngls onbggEBX K8 Wt h %%sﬁ%%t %ﬁ#%ﬂ tu §. h ﬁﬁsF 22
will conpress ﬂolﬁ’it'dn“es tebeeera@se%fremm\m#mmtﬂﬁr&t Hé pndt 6B 29

wi th respetra the pbglwew 8k ﬁf@@ers%ﬂa 4B cqre%e%%lwu@sdtbnshm 62
| ower chanber eneat it. I n the neutral posi fion of kar

enhancer shovvn | drav prempregsedp fhuld c £5oHe thgercopt@nens 11"§'—° t
| supported on acharg isho W KiaibeS asbwetuepeéaemh% the WﬂECierr%a@haed
_ j.acent houl. d 34 formed at end_of the_ 30
: enlarged §1 A 3 H%ﬁ?]ﬂ@ﬁ@? PRE 1 rVaPs §8¥Fgﬂlﬁfﬂ ERT examplpqnby
S position it is imedengadabld ghidul deanpriesteed tirdive systemnabbeechaebgarUC-
rrghifyegoﬁ%féssgégyiErdtpg %?En%%@dtubularl%e%%%%eQSu %@E%hy g%e seal
ring 28 is also raised so as to compress any fluid above
it. However, as previously noted, that chamber has not
15 been filled with gas, so that the effect is negligible.
As previously described, the seal ring 29 has one or
more passageways or ports 32 formed therethrough having a
check valve for preventing flow upwardly therethrough, but
permitting flow downwardly therethrough. Thus, as the
20 inner tubular member is raised, the valve in port 32
remains closed. On the other hand, when the tubular member
is lowered from its upper position of FIGS. 5A and 5B, the
fluid drawn into the charging chamber intermediate the seal
rings 38 and 29 is compressed so as to force the valve in
25 port 32 open and thus initially charge the lower chamber LC
with compressible fluid. It may be assumed, for purposes
of this description, that the upper chamber LC has not been
charged with a compressible fluid. If there is any
compression of fluid in the charging chamber between the
30 seal ring 28 and the seal ring 37, the compressed fluid is
free to pass upwardly into the upper chamber. Since the
chamber UC has not been charged, any compression of fluid

above the seal ring 37 is negligible. Likewise, lowering



100 = | ower chanber LC into engagenent with a downwardly facing _
shoul der 35 about the | ower end of the connector 22C and a downwar dl y
facCi ng shoul der 36 on the | ower end of the enl arged di aneter portion 26
of the tubular section 21A. 5 As shown, the shoulders on the connector

and enl arged di aneter portion 26 are laterally adjacent to one anot her
" when the jar enhancer is in its neutral position so as to have no
"free" novenent - what soever. 138 t he event an upward jar is to be
applied to the 10 stuck object, the upper end of the pipe string and thus
t he t ubul ar nenber 21 of the jar enhancer is raised to the posi tion
shown in FIGS. 2 2B and 2C. As_this occurs, the sea 28 i s

rai sed with th&®% JOIf aPRYE P ban mepber from rﬁ'—lﬂ%dp%b‘é%o’@oggt F&RS- wAfch

may be detgrni reatil b:th backS tostmfd<er1é1itﬁé1l.e gésyelén{swmﬁl@avqs tha$Oonly
further conpregs

th
t he pi st ons la%ldb g Boltﬂseefucﬁfgl a%l e?r?)%?‘f’f%n\g%oftQ$e%&“lg
i nner tubul ar rﬁ?mee e espml 1ing 18 disanetreremperd.i ons slidable in
th Ki
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rai sing of the }@wewn chambexg, tahitket I@%anaguaemﬂmss stratiisdmay yandi | |
create a VESH he éf‘etﬁé Hnﬁg}a@ﬁful 2 m‘@ﬂib@i‘ ﬁ\%{u@el ¥e§‘ég%etdost>h§s

accunul ation of. ener | pper chanber Uc.
“jar and its haﬁ%rcégﬁeré‘%&lﬂﬁ oharges of C°mpr9551ble fluid t° be

passed through the valve in port 32 into the lower chamber
10 LC. At this point and before lowering the inner tubular

member, the valve at the outlet of the container 39 is

closed so that the compressed fluid in the charging chamber

is directed through the valve in the seal ring 29 into the

lower chamber. The effect, of course, is to multiply the
15 pressure of the compressed gas received from the bottle.
Then, of course, during each subsequent charging operation,
the valve at the outlet of the nitrogen bottle or container
is opened to admit a further charge of compressed fluid to
the charging chamber and then closed during lowering of the
20 inner tubular member.

In order to then charge the upper chamber UC, the
foregoing procedure is reversed. That 1is, the inner
tubular member is lowered from its neutral position in
order to permit compressed fluid to flow into the charging

25 chamber from the container, and then, upon closing~of the
outlet of the container, raised to force that fluid past
the check valve in the upper seal ring 28.
It is also contemplated that both the upper and lover
chambers may be charged simultaneously. Thus, the inner
30 tubular member may be alternately stroked to its limited
upper and 1lower positions. One shortcoming of this
procedure, howevef, is that it does not take advantage of

the maximum volume capacity of the charging chamber. " That



travel into engagenent wth the anvil, the energy accumnul at ed
in the upper chanber UC will enhance the inpact of the jar by virtue
ofvthe force which the accunul at ed energy exerts upwardly on the
second tubul ar nmenber 22 30 connected to the tubular nmenmber on which the
~ hamer of the jar is nounted. Conversely, downward novenent
of the tubular nenber 21 wWth respect to the tubul ar nenber 22, in
order to initiate a downward jar, wll cause the -segl
ring or piston 29 to nove downwardly wit®4the tubul ar nenber 21 to further
- conpress fluid in the | ower chanber LC. Again, since the seal i ng
- dianeter of the_ upper

section 21A of *The ?ﬁ%‘@%iﬁ O(fr]%%ﬁsﬂ"rvg%’?or{ gs fﬁg%hteo %gﬁééasg‘g‘ﬁg‘ggf)?gﬂ'fglbacﬁ(i ng
- 24, there is ndogowatérartiupgard stocke of ediedinred hmbidpar wdasdierwilG
a0 e only oS! cape Shole S0l SIRTOEEC )5 PR n AUl o
. when the dowendrdf fhe pavted30 dntthefdirestion ofsthargeéon to inpact the
~anvil, thesenergy aﬁfaﬂvtﬁéefi&&;?mgtjﬁem%%ecgégneéhég dndd %&E&{}Wes
the jarring inpact. As al so” shown, parts DP are formed I n tFhe
" housing to 1s one well adapted to attain all of the ends and objects
hereinabove set forth, together with other advantages which
are obvious and which are inherent to the apparatus.
It will be understood that certain features and
10 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
invention without departing from the scope thereof, it is
15 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.



pefmt fluid to be drained fromeach of the upper and |lower 15 pressure

chambers. Turning now to.a detailed description of the manner in
whi'ch the chanbers UC and LC are charged with a conpress-ible fluid,
and as previously described in broad terms, a pair of seal rings 37

and 38 are carried about the 20 enlarged dlaneter portlon'Eﬁ—TTﬁflubular

section 21 of the i nner tubul ar nmenber for di s l “ﬂﬂﬂ"“ﬂl& des
of the inner end of the port 30 when the |nner Hﬂﬂ‘&ﬂ“l

menbers of the jar enhancer are in the ndbtral posumnc Bhotni iniFl G
1B. Wth reference nowto FIGS. 4A, 4B, 5A 25 and 5B, and assun1ng t hat ,

prior to use of the tool, nei t her of the chanbers UC and LC has been
- charged, a bottl e or container 39 of a conpressible fluid is connected
- to the outer end of the port 30 with the valve on its outlet in

position to be opgned Ry #d1 vaby¥e eeBahERhLi Mhe30inpdet pael ivea@ed ddusn
"with the inner _.and outer t ubul a 03|%|0n

* the conpress@HJFPﬁlﬁtuc iR FIw@ﬁﬁepofﬁeggnﬁﬁFnﬁnﬂglarjgﬁaéavbggmge ifRE

seal rings tubuldran@md@®r connected to the object and a secondl2ubular
In order 1o %ghgg%lhgvghar%Eham eko%%QaﬁagHb%E hglibgg an upward blow to
San anvil on the first member in response to raising and a
downward blow in response to lowering of the second tubular
mandrel member with respect to the first member said tool

comprising

a first tubular member having a lower end adapted to be

10 connected to said second tubular member of the jar
for raising and lowering therewith,

a second tubular member vertically reciprocable with
respect to the first member to form an annular space
between them and having an upper end adapted to be

15 connected to a well pipe string above it,

upper and lower longitudinally spaced rings within the
annular space longitudinally slidable with respect
to the tubular members,

said first member having an upper shoulder engagable with

20 the upper ring to limit its movement of the upper
ring in a downward direction and a lower shoulder
engagable with the lower ring to limit movenent of
the lower ring in an upward direction, .

said second member having an upper shoulder eﬁgagable

25 with the upper ring to raise the upper ring with it,
upon raising of the second member, and a lower
shoulder engagable with the lower ring to lower the
lower ring with it, upon lowering of the second
nember, and

30 means forming upper and lower sliding seals between the
first and second tubular menmbers along equal
diametgr portions of the second tubular member to

form an upper chamber within the space above the



i nner-tubular nenber is raised so as to nove the | ower seal ring 38

above the inner end of the port 30 so that the conpressible fluid
enfers the chargi ng chanber above the 5 seal ri ng=of-— {;q—sLon 29. _As the
i nner tubul ar nmenber contl nues to be raised fr e ‘posi:tion.of- Fl GS.
. 4A and 4B to the position of FIGS. 5A and 5B; r F ’HmuCk or
" withdraw conpressed fluid fromthe container into. e chanber
above the seal ring 29 untill it reachqg 10 its [ mited upper Posl tiron, as
~ deternmined, for exanple, by: i nterengagabl e shoul ders in the dri've
- system above the jar .enhancer. As the inner tubular nenber is raised,
" the seal ring 28 |&p@leso rriaics esind 0 aasl dwerc oopamber amyi thlimi delabospace

it. Howev. as previ te a anber has not 15 been filled
- with gas, go that the g’% eglt @'lgs g‘é‘b’%p £5fi€ As previously

described, the se&heriupp@9. hhembae @ontainimde PRssgefdgs mrdpurt yhigh
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- remains closed. On theQ  es@%@d,dﬂ&ﬁ1ﬂdﬁ%ﬂﬂdnﬂﬁUtMEnbééond mehbekoweiced

fromits ug& position of ¥l GS. 5AandéB t he fluid . drawn to.the
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so as to force the val \cbrmaﬁﬁngposrrt 82aspita aediumusvhivh i mhiptshasgehiehe

| ower chanber LC corrpre55| bl e f1| yi t e f Qh
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ring 37, the conpresse I's 6 10 pass upwardly 1nto the dpper
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the: upper and lower rings, respectively, is the

neuﬁfal position of the second member.

2. As iﬁ clain 1, wherein
the uppéﬁ'and lower shoulders on the second tubular
membér are essentially vertically adjacent the upper

andfﬁower ends of the upper and lower seal rings

5 whéﬂﬁsaid second tubular member is in a neutral
position.
3. As*ih claim 1, wherein

the second member is reciprocable within the first

member

4. A ﬁébl for enhancing the impact delivered to an
object stuck;ih a well bore by means of a jar having a first
tubular membéﬁ_connected to the object and a second tubular
member havinéfé hammer arranged to deliver an upward blow to

5an anvil on. the first member in response to raising and a

fin response to lowering of the second tubular

mandrel memﬁi;iwith respect to the first member said tool



13 of the inner tubular nenber fromthe position of FIGS. 5A and
5B back to the neutral position of FIG 1B has only negl i gi bl e effect
i nsofar as the pressure of the fluid above the rseat—ring—37T

concerned. 5

- inner tubul ar
of conpressible fluid to be passed t hkbugh the valve in port-32 into
the | ower chanber 10 LC. At this point and before |owering the inner

menber, the valve at the outlet of the container 39 is

cl osed so th@émﬁhgsgﬁgpressed fluid in the charging chanber Is directed

t hrough t he valve in.the seal.rin | ower The
of. course® Firsh FHPF}ﬁFyg?%%eﬁghaﬁ+%%sﬁr£9¥ﬁrt %%?é%% €°g%%
: recei ved foom t he botttennecte&hea s@idC@@CSﬁd dmbmhgremehbenbsﬁqﬂbet3ar
. charging operatlon the_valve at%t?e out ttﬁgr etﬁntrogen bottl e or

| ower chanber to the desired value, this raising and Eﬂlﬂ“@&gﬂ““ﬂl&ﬂ!the
' menber may be repeated so as to cau 1 e ghar ges

t ubul ar

effect,

: cont ai ner

In order to increase the pressur
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menber is | owered fronbﬁtyeﬁéutham poéi hawAngnan upper depdt adpeEadt to be

~conpressedidluid to f1 eWnhBbeeliheoChaydi N0p2Be SEATRErabswE 1B contai ner,
upon cI05|ng of the

and t hen,

20

25

30

35

40

upper and lower longitudinally spaced seal rings within
the annular space and sealably slidable with respect
to equal diameter portions of each of the tubular
menmbers,

said first member having an upper shoulder engagable with
the upper ring to limit movement of the upper ring
in a downward direction and a lower shoulder
engagable with the lower ring to limit movement of
the lower ring in an upward direction,

said second member having an upper shoulder engagable
with the upper ring to raise the upper ring with it,
upon raising of the second member, and a lower
shoulder engagable with the lower ring to lower the
lower ring with it, upon lowering of the second
member, and

means forming upper and lower sliding seals between the
first and second tubular members along the diameter
portion of the first tubular member to form ;n upper
pressure chamber within the space above the upper
seal ring and a lower pressure chamber within the
space below the lower seal ring, whereby,

with the wupper and 1lower chambers filled with a
compreésible fluid which maintains the upper ring
engaged with the upper shoulder of the first menber
and the lower ring engaged with the lower shoulder

of the first member, raising of the second member



outlet of the container, raised to force that fluid past t he check

val ve in the upper seal ring 28. It is also conterrpl at ed that
both the upper and | ower chanbers may be charged—s
Thus, the inner 30 tubular nmenber may be alternately d to .i'ts :
lim ted upper and |ower positions. One shol mﬁﬂ]mﬂumﬂ"mm
© procedure, however, is that it does not t ake advant age um
. volune capacity of the charging chanber. TFhat L |
F 14 is, actual conpression of the fluid during elther a dovvnvvard
. or upward stroke of the inner tubular nenber wll only take place after
! the seals 37 and 38 pawiltlhe:dmpmss thend lafidt hien pbhe 3IPper tdmanierctioon
. of charge. 5 Fro for I [ n n
*is one wel| adapted to% Facn ae;?%oéw?%& i%L agﬁd o%ﬁh’? i %%elg(r%g%é\%e

set forth, together w membeewiddvapnayessvikiehfiuid alrre tdsy ilows racd ankierh

-~ are i nherept to the appar Wolel abg %q,gg_.at gq, tl&gte n
 features al{r;% 10 SUbCO%%I %tg?'ll%gr?se g’rhg 3Ppll?%:|t ang 9 ﬁﬁéﬁ\%b:e%lout

. reference to other feaffifles OHer sﬁ]b?ib‘tﬁﬁl?ﬁatqfi)n e sfﬁ?%n‘f‘smembeEo RE| &Ced

- by and is within the seppesdl ah@ ! dlathtain substaﬁtlmmen@es;@nwne with
. enbodi nents nmay be made_ of the
: the upper and lower rings, respectively, is the

neutral position of the second member.

5. As in claim 4, wherein
the upper and lower shoulders on the second tubular
member are essentially vertically adjacent the upper

and lower ends of the upper and lower seal rings

5 when said second tubular member is in a neutral
position.
6. As in claim 4, wherein

means formed in the outer member of the first and second
members through which fluid may be introduced

between the menbers intermediate the seal rings, and

5 each seal ring has means therein permitting flow in a
direction to admit fluid into but not out of said

chambers.

7. As in claim 4, wherein

the second member is reciprocable within the first
member.

8. As in claim 4, including

means by which the chamber may be charged with a
compressible fluid, comprising

a valve controlled port in the outer tubular member to

5 which a valve-controlled source of such fluid may be

connected,



I nvention wthout departing fromthe scope thereof, it is 15 to be
understood that all matter herein set forth or shown in the
actonpanying drawings is to be interpreted as i = € &Hﬁl—ﬂ{a{—-l n
a limting sense.

~tool for enhancing the inpact delivered to an . Obj e "ﬂ!Hmuw(um
~bore by neans of a jar having a fi r st t ubul ar men‘be
- object and a second tubul ar e.% havi ng a hanmmer “arranged - to- de?"*r’\\)‘er
~an upward blow to 5 an anvil on the irst member in response to raising and
a downward blow in response to |l owering of the second tubul ar mandrel
menber with respect tlo th st _nenber said tool

first tubul ar menSef hdlTh e’ésl S%Flgﬁd PYdd eedlf’Beﬁe%rlT’g’ular memb‘c’:’énrfé’crt ed
to said second tubul ar smrﬂae:rlyoénghglpgrthe outer membépron dqipgiawitandides

| owering therewth, égfgd bulgu fEAPEl & dncaJ)i,ytflgmm%r %cabl e
W th respect toth mber toforman annul ar

bet ween t htPh and havi ngh@ralppee idndluddpieddrawpeinto another Chamber in

the space between the seal members and each ring as

the second member is moved from said neutral
position in either direction, and
valve means in the.upper and lower rings permitting flow
15 only from said other chamber into the upper or lower
chamber, so that,
upon closing of the valve-controlled source, and movement
of the second member in opposite directions, such
fluid is forced from said other chamber and through
20 each of said valve means into said chambers,
the pressure of the fluid in each chamber being further
increased upon return of the second member to its
neutral position, opening of the valve-controlled
source, movement of the second member in one
25 . direction, closing of the valve-controlled source
and movement of the second member in the opposite

direction.

9. A tool substantially as hereinbefore described

and illustrated in the accompanying drawings.
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15 s connected to a well pipe string above it, upper and

| ower longitudinally spaced rings within the annul ar space

| ohgitudinally slidable with respect : to the tubul ar nenbers,
said first menber having an upper shoul der engagable with 20 t he
upper ring to limt its novenent of the upper ring in a
downward direction and a | ower shouI33r - engagable with the
lower ring to Iimt novenent of the lower ring in an upward
di rection, sai d second nenber havi ng an upper shoul der engagabl e 25
with the upper ring to raise the upper ring with it, upon

rai sing of the second nenber, and a | ower shoul der engagabl e
with the lower ring to | ower the lower ring with it, upon-

| owering qof the second menber, and 30 means form ng upper
and | ower sliding seals between the first and second tubul ar
menbers al ong equal di aneter portions of the second tubular
menber to JAR ENHANOEFRan upper chanber within the space above the
16 upper. ring and a | ower chanber within the space 35

bel ow t he | ower ring, t he upper chanber containing an elastic nmedium
whi ch

ABSTRACT

There is disclosed a tool for enhancing the impact of

a jar delivered to an object stuck in a well bore during
both upward and - downward jars to the stuck object. The
tool includes a first tubular member having an lower end

5 connectible to the tubular member of the jar on which the
hammer is mounted and a second tubular member connectible

to a well pipe string above, it and arranged for
reciprocation with respect to the first member to form an
annular space between themn. The space is divided into

10 upper and lower chambers by means of seal rings disposed
between the members and the spaces are filled with a
compressible fluid which 1is compressed as the second

tubular wmwember is moved in either upward or downward

directions.

Figure 1
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naiﬁtaﬁns the upper ring engaged with the upper shoul der  of

the_:first menber and which is conpressed, upon raising of
t he 'second nenber, to 40 enhance an upward jar, and the |ower
chanber containing an el astic medi um which maintains the

I ower ring engaged with the first nenber and which S
conpressed, upon |owering of the second nenber, . to enhance the
i npact of a downward jar, the upper 4945 and | ower shoul ders of the
second nmenber being so ' spaced as to nmaintain substantia

engagenment~G HA t he uppgr, | ower rings, respe > s
t he ' Utr g an'r/QmB nmenher CF‘/@;V@AS in

_ o posi ti e _sec Qo
claim1, mheraﬁﬁ: Shl t he b d tubul ar

|
nmenber meesﬁ' nd | ower
. comd tubul ar

%

he uppg: &
ially rtically agj

and r sed sai d

ends of the upfel ECl
menber is in Eut ral As fh gllaim 1,
wher ei n 0 e mbey n th fi fst
member . A fepl fq i vergfl K¢ an
obj ect stucks =h e by rst L ibul, ar
menber conng 4 dp) ect fenber 1a ing a
hanmer arra ijver{ an u | on first
‘menber in re¢shand flails| ng @ I pAir espo sebﬁo
| owering of : |t d1 ar dspecti]of the first
‘menber sai d M % BN
Q8 g 1
. 4 1 “
f %
g i /1 % ,>}"218
AXL ; g g
g | | 24 ¥ 1 N
1194 %
%\ g YBN
2N\% : ¢ %
AN | % 37 ¢ 9
i NS /] AN
/' /T\ f ; V] 1
N/EENEAN 0 UN L
\ ' | \ / i i !
N 4 :/ 36 Y V] f§7
\;2 . ! E:\ ° gl i :?p\
T I N 2t A —op
NERE A D21 | A Y o
e} wil L § 2N
borA ; N . :
R i b 4 ‘/
et un & v
N L N ; 4
| AN o4 NN
N L M K ; :
RUTE S TR i e S N I N 5 gi z
1 ; 1 1224 ; | f
N A N NN ;; ’
§ ‘/ % r":i
HooON N P
a t Tt ok v
1N L g V1
31 % Vi
" : 1 i 122D
>
K 7r % LA
1 vl
- 33 di
o LI




17 conpri sing a first tubular menber having a | ower end adapted
to he 10 connected to said second tubul ar nenber of the jar

for raising and | owering therewth, a second tubul ar nmenber
vertically reciprocable with respect to the first nmenber to
form an annul ar space bet ween t hem and havi ng an upper end
‘adapted to be 15 connected to a well pipe string above it,

upper and | ower l[ongitudinally space@/Seal rings within t he

annul ar space and seal ably slidable with respect ual
di anet er portlha;fﬁ (BAeach of the tubufafG. Zé rrenberfs_/@(?& sai d

first nmenbe er shoulder.engagable with t he upper
|7
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second 30 i

direction a
sliding seals
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first dnd second tubular nenbers along the dianeter
the first tubular nenber to form an upper
wi t Ri n t he space above the upper 35
chanber within the
W th the upper and | ower chanbers filled wth a
fluid which maintains the upper: ring '

shoul der of the first nmenber
| der

the | ower sho

40

3/5

seal
space bel ow the | ower sea

~of the first nenber,

portion of
pressure chanber

ring and a | ower pressure
ring,

wher eby,
conpressi bl e
- engaged with the upper
and the lower ring engaged with
rai sing of the second

nemver  FIG, 3A FIG.3B 18 FIG'3C

conpress the f]uid in the upper:. chanber to enhance an upward j ar
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menbey are essentially vertically adjacent the upper

. ends of the upper and |ower seal rings 5
' megtber is in a neutra

| wherein
. menbers through

nmenbers internediate the seal rings, andg %
therein permtting flowin a

not out of said
- the second neqbq

whi ch

posi tion.
neans forned in the outer nenber of the first and second

and | ower
when said second tubul ar
6. As in claimA4,

fluid may be introduced bet ween t he

chanbers.

charged with
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19 * seal menbers carried by the inner tubular menmber for

seal ably engagi ng the outer menber on opposite sides of the

poft in a neutral position of the nmenbers 10 whereby said fluid is

drawn into anot her chanber in- t he space between the sea

menbers and each ring as t he second nenber is noved from said
~neutral position:in either di%p tion, and val ve neans in
“ the upper and lower rings permtting flow: only from said ot her

chanmber into the upper or |ower chanmber, so that, upon

cl osing of thFl@lEﬁAcontrol l'ed source, A{@.Bignent of the

second nenber in _opposit

e _directions, such

fluidis forced from

sai d other thapier ang ough 2( g 3sai d val ve means into
sai d chanbgl§/ _lpr esgurie the /NN i n each chanber - bei ng
further i fdxgdsed “Upd urn ¢f f\he second menbpif(Fgits
neutral posWj opes .fof t. VH- contyr'dN, ed Sour ce,
novenent o se¢H neroer one 128\ }- direction, closing
of the val vE4cgiirol | ¢ 3 agois \
menber in t ositd b 34 . | flect | Q>
substanti al her eiff@&pr e dedc id
acconpanyi n M Ngs. :
/] -
ANJ,/ 26
_\/ "
N\
\/
e
I HR i
uc ™ A\ \g; &\
N IR% A [ 1-2r \\ i\'
N /1 N _ ; \ 30
L/ : \/af ;/ ok
\'1 w;.—; \ ¥ A R
‘l’,} //
\ | ;E?‘.‘-i 26 \ ) .
N Nl 4 /
N AN ¢ ¢
AFIN NV ¢
N\ L/ 34 /] N \ ’// %
2141 AN 22N I8
N AN 222 N\ ¢ 718
/ 222 (N UL
NI% AN N Ul 39
e IR
N / / N\ ; %1k
AN %l
NIV N gl b
N1 4 N % ;
N4 N g N
FC W1 41N g I
N N ¢ A% o9
% d e S
N N
d |32 e s om
Ar i} ;& ‘?}' 7 :‘ ’ $




