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field of the invention is shock absorbers that can
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Thes¢' d%é’xﬁﬁ‘sd'an@ variations of them are illustrated in USPs: 6,454,012; 6,109,355;

6,708,761; 3,653,468; 3,949,150; 4,679,669; 4,693,317, 4,817,710 and 4,932,471. USP
5,875,875 relates generally to shock absorbers in unrelated industrial applications such as
vehicles, machinery and buildings. It stays away from using liquids and gasses claiming
that the cost of precision machining and seals that pneumatic or hydraulic designs entail
makes them cost more to fabricate and maintain. Instead it focuses on foams and other

materials that can stay in a cavity without seals until the absorber is actuated.

[0004]  Yet another design for downhole use forces a plunger into a housing and
creates an exit flow path to a port for the mud in the housing as the piston top gets further
away from the ports. In this manner the resistance to piston movement progressively
increases the greater the relative movement between the piston and its surrounding
housing. This design is described in USP 5,183,113.



housi ng. This design is described in USP 5,183,1

13.[0005] It is also worth noting that the design in
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so that it can take the initial inpact and dissipate

it. The nose 18 features a flow path into the too

string. [0006] The present invention provides a shock

absorber that uses well fluids. It is held in the run

BB, ol RETarn noghg T oM 0G0 5 RiEGo teaing
end® P@HAGE 0P bRIsS k&MY if Ednl @R el iitial FAPRE 25 dlkPafe! i The nose 18

and tenporarily retained by a breakabl e nenbeéer is
featugepirclbal asthiinte the teiolistrisgf or ced through an orifice and
into the surrounding well bore. The initial inpact is

bed : : '
90000 S PSSR LTS ) s 1
held irethe ram th pishton dntiditteasvasfantiipagtitbgendatdsiviativé ﬁi@vwﬁlhxht Asa

e nore a en toth se skilled in the art fro
feS‘iﬁé\Flilf‘ewlamp P &i@é r‘ihﬁ‘i“ Bnpisterally fiieds with dacemBrSEIblg fuid and
t
erfariy FREPEY 2 B e [ 0cBP R e HRIEN Hicdhrongh an
onﬁdweandwuﬁntth@murrmwmﬁoféﬂﬁﬂemliﬁ;la{:tOBOél}soﬁbed by a nose

absorhber, prefera is filled wth |
intPE] £ P oSS RRLHBES VERACeRETria I 1o 78 RE Buibsepn mpact
ThdsRAE Btheﬁfe&tﬁ?éslﬂf%éjb&&nﬁ ﬁﬁfeﬁﬁ’(l)ﬂjwﬁlhﬁe in%fé A;ﬁ‘:larené to those skilled in

nonconpressible liquid charge until inpact
the |artrfavn a rewigwr @frjﬁg rdescmxpslon lof ¢laek prefagred| dmmdtmqltfahd ithe associated

f dth f b
oo Al SR e e e Y AP G5B M lope o e
invéitioar dr oppi ng |n the wel |l bore. The nose of the shock

absorber is a soft material that has voids so that the
conbinatjion of the softness of the material and the
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section view o rber in the run in
the Syig toj benforced through an orifice to absorb some of the shock that occurs when a

string hits a fixed object after dropping in the wellbore. The nose of the shock absorber is
a soft material that has voids so that the combination of the softness of the material and
the voids allow the nose to reshape until it encounters a surrounding tubular wall and then
to collapse inwardly into the voids, making it simple to remove. The nose is releasably

mounted to the shock absorber so the two can separate if the nose gets stuck after impact.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 is a section view of the shock absorber in the run in position;

[0009] FIG. 2 is a detailed section view of the nose of the shock absorber shown
in FIG. 1;

[0010] FIG. 3 is the view along line 3-3 of FIG. 2; and



[0009] FIG 2 is a detailed section view of the nose
of the shock absorber shown in FIG 1; [0010] FIG 3
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4 is the viewalong |line 4-4 of FIG 2. DETAILED
DESCRI PTI ON OF THE PREFERRED ENMBCDI MENT [ 0012]
Referring to FIG 1 the tubing string (not shown) is
connected to the top of top sub 3. The shock absorber

her conpri.s ng 7 secured to
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enhances the prospect that when
40 of the housing 7.

[0014]  Referring to FIGS. 2-4 the nose 30 has a longitudinal bore 42 that crosses
transverse bores 44 and 46. The purpose of the bores is to remove material so that when
nose 30 gets the initial impact its tendency will be to grow radially to meet the
surrounding tubular wall and thereafter it can cave in on itself as it is crushed into the
passages 42, 44 and 46. This ability to crush inwardly enhances the prospect that when
the string (not shown) is pulled out that the nose 30 will not stick in the surrounding
tubular. Even if nose 30 sticks after it is crushed, the shear pin 28 in bore 48 can break

and the assembly 1 up to and including nose retainer 6 can come out.

[0015] It should be noted that inside diameter 38 is smaller than inside diameter

40 and that a shoulder 50 is formed on lower sub 2 to retain the upper body 15 when the



the string (not shown) is pulled out that the nose 30
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in bore 48 can break and the assenbly 1 up to and

i ncludi ng nose retainer 6 can conme out. [0015] It
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removal more difficult, is diminished. In any event the shock absorber 1 can be pulled up
and shear pin 28 can shear leaving the nose in place for subsequent mill out. An upward
pull on housing 7 will bring with it the piston assembly 15 due to shoulder 50 retaining

the piston assembly 15.

[0017] The impact force of the landing of nose 30 will also stop the piston
assembly 15 from moving further as the housing 7 continues to move down. This raises
the pressure in chamber 52 causing pressure buildup that will break the rupture disc 12.
Well fluid that initially filled chamber 52 up to the rupture disc 12 will now be driven
through the orifice 20 and into the wellbore through passages 24. It should be noted that



renoval nore difficult, is dimnished. In any event

t he shock absorber 1 can be pulled up and shear pin 28
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mll out. An upward pull on housing 7 will bring with

it the piston assenbly 15 due to shoul der 50 retaining

the piston assenbly 15. [0017] The inpact force of the

| andi ng of nose 30 will also stop the piston assenbly
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at the final depth for the location of the absorber 1. Rather, the purpose of the rupture disc

is simply to retain fluid in chamber 52 long enough to get the shock absorber into a
portion of the well that is liquid filled. For that same reason, the components of the
absorber 1 do not need to be made thick so as to withstand large differentials because
simply running in the absorber 1 can break the disc 12 at shallow depths causing the
assembly to be in pressure balance to well fluids. While a rupture disc is preferred, other
removable barriers are contemplated that can go away by a variety of techniques such as

dissolving, melting or chemically reacting, to mention a few.

[0019]  The housing 7 with lower sub 2 can literally be pulled apart from a stuck
piston assembly 26 after a drop. In the event that assembly 1 becomes separated from the



preferred non-conpressible fluid is fully charged into
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in the well. It should be noted that the rupture disc
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claifR¥eRwdeformit plastically and for all intents and
purposes the fluid flow through the orifice 20 is | ow
enough so that the wall that defines housing 7 doesn't
even flex. One reason for this is that the crashable
nose 30 di ssipates the brunt of the kinetic energy on
i npact. [0021] The above description is illustrative
of the preferred enbodi nent and many nodifications nay
be made by those skilled in the art w thout departing
fromthe



i nventi on whose scope is to be determned fromthe
literal and equival ent scope of the clains bel ow W
wW@L@pn205s13 A shock absorber system for a tubul BET/E$20091087656
i n downhol e use, conprising; a shock absorbing device
conprising a housing and a piston defining a variable
volunme cavity when rel ati ve novenent between them
occurs, said relative novenment displacing fluid from
WeS il .cavity; a nose on a lower end of said shock
ébsofbing devi ce, said nose conprising at |east one

1. voi A shockodRomeesyicns RirRgusditstA®s 1 dowrihol QRG] donthiridalg,
direction on jnpact with a fixed object dowhole. 2.
The? shpsk ahsasbing|dgyige eompsingp housing and apistonelipwgamarigble
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dispiheng floid Samdaidauvity, further conprises a breakabl e
menber to hold fluid jn.said cavity until, said .
rel %&l?f\?é’nr?gwﬁ’émd %ewf: Paa@bsvﬁar}& SieArsYf nepefampsising at
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hel d together unti n i npact occlrs on sald nose.” b.

fixeflobjecy doenhalé. cl ai m 3, wherein: said breakabl e nenber

breaks fromincreasing.hydrostatic pressure as it
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rel ati ve novenent between said piston and said

fromeseidipigion.7. The system of claim 6, wherein:
3. The system of claim 2, wherein:

said cavity further comprises a breakable member to hold fluid in said cavity until
said relative movement occurs.
4. The system of claim 3, wherein:

said housing and said piston are releasably held together until an impact occurs on
said nose.
5. The system of claim 3, wherein:

said breakable member breaks from increasing hydrostatic pressure as it moves
lower in a wellbore.
6. The system of claim 3, wherein:

said breakable member breaks from said relative movement between said piston
and said housing.
7. The system of claim 6, wherein:

said relative movement builds pressure in said cavity to break said breakable
member.
8. The system of claim 7, wherein:

said breakable member comprises a rupture disc.
9. The system of claim 1, wherein:

the pressure rating for said housing is lower than the pressure rating of a string

that supports it in a wellbore.



said relative novenent builds pressure in said cavity

to break said breakabl e nenber. 8. The system of claim
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disc. 9. The systemof claim1, wherein: the pressure

rating for said housing is |lower than the pressure

rating of a string that supports it in a well bore. 10.

The system of claim 1, wherein: said piston conprises

end substantially in said housing
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said housing and said piston are initially held together by at least one shear pin.
15.  The system of claim 1, wherein:

said void comprises a passage transverse to a longitudinal axis;

said nose further comprises a longitudinally oriented blind bore that intersects
said at least one transverse passage;

said nose collapsing longitudinally and radially into said bore and said passages
on impact downhole.
16. A shock absorber system for downhole use, comprising:

a shock absorber device having a lower end; and

a nose mounted to said lower end comprising a longitudinal axis and at least one
void to promote crushing said nose in a longitudinal direction on impact with a fixed
object downhole.
17.  The system of claim 16, wherein:

said void comprises a passage transverse to a longitudinal axis;

said nose further comprises a longitudinally oriented blind bore that intersects
said at least one transverse passage;

said nose collapsing longitudinally and radially into said bore and said passages

on impact downhole.
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