APPLI CATI ON FOR PATENT Ti tl e: Downhol e Shock Absorber with Crushabl e
Nose Inventors: Alan N. Wagner and Anthony S. Coghill FIELD OF THE

| NVENTI ON YVOGO®R[1T¥5@3 f i el d of the invention is shock abPeTHSRINTAE6
can | essen damage to downhol e conponents if a tool string is
accidentally released and nore particularly a crushable nose on a
shock absorber to enhance its performance. BACKGROUND OF THE

| NVENTI ON [ 0002] Shock absorbers are used in downhol e applications to
protect equipnment in the well if a tool string is accidentally

rel eased. The kinetic energy of the falling string or other object is
di ssi pated by a shock absor bé?PH%E&m%OB%AJﬁNﬁ nat e damage from
impact. [0003]1n sone designs for downhol e, relative novenent crushes
materi al iM% he absBPweholepheckaibsprber with GryshatdeNossenber as anot her
with an interference fit is forced into it or sinply uses a sharpened
tungst en deiicptosle el AlmadN. Wegner gnd Anthony $. €loghidlopi ng t ube. These
designs and variations of themare illustrated in USPs: 6, 454, 012;

6, 109, 355FIE, Iy OF, TAHHE INSEBSB0ON68; 3, 949, 150; 4, 679, 669; 4, 693, 317;
4,817,710 and 4,932,471. USP 5,875,875 relates generally to shock
absgr bers i n{mm]_e: g"_l‘lm:lﬁélﬂlchf&hé izﬁzk:nt&ﬂpisis]?&ld' MSx&ttCtlfiata&p\él@sQ&C gﬂﬁage to
machi nery .an uildings., It stays away fromusing |iquids and gasses
cl ai m ng fiﬂ‘é(fc‘j]’O?‘f'l@O‘EB nisrif grtal strips arcKientaly relpsed aad sore gerticularly a
pneumat i C cAkhdbYoas!bh & skiRkiaBEbEM itandBlsGrrbhAc£0st nore to
fabricate and maintain. Instead it focuses on foans and ot her
material s_that can staié in acavity without seals until the absorber
i s act uat BACKRBYMNRPF L5 REYENEIGNn for downhol e use forces a

pl unger into a housing and creates an exit flow path to a port for
the nud in ti980HousPhogk absortiees 43¢ ssedrin dopnhpde applicationeto prolest enipmentie
ports. In IS S ; . MV ressively
i ncreases ﬂftepl’beé]glr?gg‘i]) ngm%‘ggs %cgﬂgﬁt%@g?e?r%a\%%ﬁe%ﬁ? i(%g?%neegégfﬁiemegfaggl noand

i t's surr oathei olgech ubssipgted Blyiashdésibgorbersto dence dlbeithihate HisRade, fod3inadt.

[0003] In some designs for downhole, relative movement crushes material in the
absorber or radially deforms one member as another with an interference fit is forced into
it or simply uses a sharpened tungsten carbide element to rip into a telescoping tube.
These designs and 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.



WD 2009/ 120573PCT/ US2009/ 037656 [0005]1t is also worth noting that

t he design in USP 6, 109, 355 features a | eading end 18 nmade of brass
so that itwQamonzisg the initial inpact and di ssipate | PCTIS200$/03765618
features a flow path into the tool string. [0006] The present

i nvention provides a shock absorber that uses well fluids. It is held
inthe run in position until it receives an inpact that creates
relati ve novenent. As a result the vol une of a fI ui d chanber
preferably f i [Fs WP r hhed
By o breakabl e Renber: 14 FOAP RER Ehin il AUAK CIRAIY ket £ 808
“orifice anad i8made o besy $<Dthndltr¢gn W&e [tiyoingial mct mid disdipaterpathe nose 18
absor bed 0 e crushed using voids designed to
allow it éoémﬁeﬁ gﬁgg%gﬁgtﬁgtﬁgb g npact. These and ot her features of
the present invention will be nore apparent to those skilled in the
art froma r@8déw oThd presedemgentiphipoovidds atsheckpabsdrber that wedwell ﬂmﬂt Iaisd

t he associ at,ed ,dr awi ngs..t hat ea.r bel.ow Ie recogni zi n t the
e o o chRi S e o iR S O P Rkes o e et CxstlRh A Bhoaant. AL 3
| NVENTI ONrdsQ0Qfd Aolifiondtod glusch elednbzb %%faﬁﬁlypﬁlw‘de«rﬂﬂi) |1ﬁ’coh§)résbxbieeﬂuxw zinh
well fluid in a chanbe({ i s reduced in volune due to |£act

t hat
rupture dfeseporaily Fépped ea Sﬁdﬁbé‘? mgwherds gestugedsasghe flpidgsferc @F‘Q@h an
until inmpaghiee MRPth rm@%rmﬂnaﬁl I WBiBYE FleSmithi A §ct 19 aﬂ%} (3[?1 Bg% fdsei d

to be forced through an orif |ce to absorb sone o
occur s \mgﬁer&le@ te b gruphiedsusingr voidsodesigned to alloveit tel p@lﬁmsengn itself pm impact.

wel | bor e. TRO% A@ ShefeadNE 0P BRADBAIRNAADN bl Be ABlelaplRLS! flost Bafle RS

voids so t e Corbi nati on ro € so ness o materi a
voi ds al | dwarhﬁomcas:evxbw afabddgseriptitini df the pmfmmﬂmhﬁb&mnsmdmumﬁkoagted

t ubul ar then to .collapse i nwa nta the.voids,, nmakin
i ot o P ahat HRRbel B ¥ vt o gRieBledhat e s gt 6 i Sppe 0P e
absor ber ﬁﬁeﬁttm,tm can separate if the nose gets stuck after inpact.
BRI EF DESCRI PTI ON OF THE DRAW NGS [0008]FIG | is a section view of

t he shock r i jn.position; [O009]FIG 2 is a detailed
section vﬁmﬁgﬁﬂﬂm\&%%hock absor ber shown
[0007) A downhole shock absorber preferably is filled with well fluid in a

chamber that is reduced in volume due to impact. A rupture disc can hold the initial non-

compressible liquid charge until impact. Upon impact, the rupture disc breaks to allow
the fluid to be forced 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 sofiness 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. I;

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



in FIG 1; [0010]FIG 3 is the viewalong line 3-3 of FIG 2; and WO
2009/ 120573PCT/ U52009/ 037656 [00111FIG 4 is the view along line 4-4
of FIG 2w®kbshiosl3 DESCRI PTI ON OF THE PREFERRED ENMBODPYERNS2009/037656
[0012] Referring to FIG 1 the tubing string (not shown) is connected
to the top of top sub 3. The shock absorber assenbly 1 further
conprises a housing 7 secured to top sub 3 with a carrier 8 used to
sandwi ch a rupture disc 12 and a retaining ring 11 against the top
sub 3. Seal s an r t ui.d _hy ound the rupture disc
12. Lower sulgagl]i scigoaﬁﬁgsctgéelgg oafk#‘u"&.}g’ier%éfp@ﬁ"gﬁt he connection is

seal ed at seal 14. Carrier 8 has an orifice 20 that |eads into
chanber 2PEMASLED DESGRIPTION OF BEE PREFERREDNEMBODAMENT es of outlets
24 conmuni cate into the surrounding wel |l bore. 100131A piston assenbly
26 has an upper2jbodyefddbing &CEIG2d thetubink Gt (hst@Hown)Vik tdhns&tbd ahewp o 6

and utilizin al, 1 ealing th nnection.. Nose retainer 6 IS
secured t t?plsgﬁér %E%EIV"% aﬁﬁﬁ?égﬁ’}}?gf fg‘é‘ghe" $BMBHESES 2rPUting 7 sesiettoi tem.
A shear pib 2Rithal @i 8SRPR JaRdWLER arBitdicNBEc B2 mﬁ%oﬁfai&%dﬁnéﬁl h

| ongi tudi nal bore 32 that | eads from upper cavity 52 to T ower chanber

34.  Lower thettemeser3- Seply bhansel 4 pyevent Buid babass atoped thequptuse di 18yLower sub
st o w9 RO 21 U6 R ST P L8 1

shear pin S upper dy ower
on upper @ufibe 2D5thatleadsahioychamtiers22owhéra ttler fupturd dise 128s mbuttedveXk sarieb of .

A bushi ng upper body. rides..on ipside dianmeter 40 of the
housi ng 79‘5'[3%8"1‘4?’%‘&?‘5??3?%8%'[ ¢ ndigg wellkote.\ose 30 has a

| ongi tudi nal bore 42 that crosses transverse bores 44 and 46. The
pur pose of t[a@l3por e pistori asserabip\26 hmmtadrippbr Balyt Idtecuted o rds@eBbodyed S

the initial,inpact i tendency w | e to grow radj.ally to neet the
surroundiWHhtsgﬁiﬂr‘?iYs &&apggﬁﬁz %ér?ﬁllf %J@Fe#l&“gc fi COURRStIon, Npse jrptaioet 6 43
it is crusheddtdlowef hlyRPwER aithet deal 46 s@dﬁﬁﬁﬁﬁ- confdclio N tHehdpih 28 GH1S N
i nwardly enhances the, proigject t hat when the string (not shown) is

pul I ed ouRose Ao thedetaigsrd. 3ppgr padyrsthas e lenegitpdinglora 3 thataasts fpm upper
tubul ar. EN&pshho RARE cﬁgmﬁéﬁ '39.kﬁovaértc?1§xlrnl]>_ér 34Scaﬁrblé§§€@to cfr%igiuﬁg%avw B 28

in bore 48 can break and e assenb up to a I nc nose€
ret ai ner oy ensaregdnmgelowgr body 4 after the tool is removed from a well. A shear pin 10 holds

upper body 15 to lower sub 2 for run in. A seal 9 on upper body 15 initially rides on
interior bore 38 of lower sub 2. A bushing 5 on upper body 15, rides on inside diameter
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



[0015] 1t should be noted that inside dianeter 38 is snaller than

i nside dianmeter 40 and that a shoulder 50 is fornmed on | ower sub 2 to
retai n t hewoppera®edy 15 when the string (not shown) telaatusb@e/e37656
connected to sub 3 is renoved after it has dropped. Because of the

di fference in dinension between dianeters 38 and 40 when there is

rel ati ve novenent between the upper body 15 and the surroundi ng
housing 7 a chanber of increasing volune opens between them To avoid

pulling a i 1S h r in vol o._all qw
Phe. pi ot oft BELEshébydhi i€ BEEGE [ 8h 3333w sl P Sobie. Bl
36 al | ow tHeuidtffetemce Ua hdiimehgon Hhieswagh odibmngtesass tandt 4¢ aviendthetel is Peative
vacuumin it so that th@ m)tiog(glf #he pi ston assenbly 2 cag
continue WOVFOERL Betwess; e upger bodyeld Apdnthe,syrovnding OHén% afrsagmber of
[0016] In _@maamg 9BuMRIpehidetwEdn then ( TOhveid gullthg b vaéliaPRedis dhBab&aass
30 which is preferably nmade froma_ soft netal, el astoner, plastic,
encased g&fs Grerewinivalimedasllow the pistopaseembly 36 togove towasd orifife 2hrperet
and crush ' ' (I I W o ¥ : ' |1
ot uhi o agratiRtabtdh At 't il b e S b et
Those ski ki #doithat theematian ofi thé pstyprassanetile 26 khat cintieunwitbout@edsisting force
suffici enkr st fLIJtcetnya;arll (r:ﬁag{b(gli,ty to absorb the inpact of the encounter
with a wel T obst et ion upon i npact. However the bores allow further
i mpact absorption by providing an internal void into which the
structure of [00hg nosepsfiticawhixe therstritpg(dott shotvny isldesppad,dhé nose 80 wdiictgis

t he severit f th | ow agai ns e object in th Il that. has
by oken ¢ heeetly fde Rafih AR, sl GmBomsbostrasmibes B potOipiiode of the
defined bybdveesRofda sisc@ttl aapachend trubiRd 10MgithdidalBelntid it MisSEO BST@heRse

for greater absorption of jnpact followed ba/ expelling the materia
and t he i Foulapavallcs) whigh @owt 1t frashes back mwrdly aggigstaits varous beesykosehe
prevai | i ngiiRis (RS art #ll MipRecdide IHANGE WU RRAs SkHGH BGu@Rd f '
getting the nose 3% stu%if(p?%ga?_nst t he insiSgleIﬁ:i/\{gla?‘llt_eﬁ(i)hf1 theﬁégirtig?r%(?%g
tubul ar, Hekimmgetr efnthe encovntes vetlf fiveall ebstrinetiosi vrion itpect. Howeugrythe \beres

t he shock . . . i. . S

| eavi ng tﬁlﬁg@%{ WQP&E %g@@g&#%{;gggqurg{\}pﬁﬁﬁgaﬁ1Ht ﬁ‘%ﬁ%@\%@ 3%%6 0(t)ﬂn
housi ng 7theirobe B0 campevdrtdhed to funtherpdid iroredadisgthiblsyvelidy dilthe blvwshgaitstite

50 retai ning.th i n assenbly, 1 0171The | npac orce,of the

| andi ng o?bjﬁ?fé’%ﬁ’fgw‘af ﬁ?’F‘t %S}B%Pé‘be E‘Hé’%gl?esﬁt%?\g @tgﬁm"; é@’@?’&fﬁhﬁtyﬁdﬁg
further agefide@ bdhist pahsages o4t b IRE Wich B Or SR¥Sus gldabS ot atears absdfbtion
pressure ipn chanmper 52 causjng pressure buildup that will break the

rupture dPsEePest follewed by expglling ghe materialand fherinfernal cellpaspyefrthe posgpntp is
the rupt uygddi £Ca ddutlel prvAingemte HERinkd ﬁ@%ﬂ@t&dﬁ?& Qfdslflihgﬁnﬁgle of |
into the well bore through passages 24. It should be noted that It is

pr ef er r edgetting the- pase| 30t stacke hgaitse thes insidet walf plithe sampundise midiudart meking
rupture dj Laal 1l v .I.ef ai c lLui . I i S _th
sone wel | lée'i\‘[ci:ban gr\%éﬁ fgic%%gé ?%lﬁlg%ﬂ%u%p%& ﬁggr%grﬂé %lr? g?%ﬁ%o@ﬁgf ?%‘pifeu?utéleglhg C
was not t et shetrhysn C8 anbsireabRaving e riosé in phdeyfobaibgameiti thillecht. Ad upwad

string was .dropped wt he chanber 52 still filled e may. not
be. enough el onpeTe b vk bide SHB A B antiareerbiLdS e g fouliet B e
t o proper thg pfp®i Rbentan@s avoi d i npact damage. In the preferred
enbodi ment a non-conpressible fluid filled chanber 52 is maintained
with a clos hat,_i s, renpyabl e_suc s rupture disc 12. Upan |
reduct i on oﬁrogb ure! 15 l%ﬂ?&hfvﬁ?e 8b t&%@ﬂ@%f#ﬁ%ﬁ?é%w& Pessiep Bsneitant
resi st ancgséMblaseren ndding! fiAhdI Qi Shd Boubing ¥ dontihliBrio tHove ldBRh ETHIE Baises
shock of inpact all before the |ower sub 2 reaches a travel limt.
[ 0018] Thothe PsgesurE dychamben 82 gpusing presspgvbuildyn Bet wilkbrepathevinpturerdiss Been
descri bedy - : I\ 0, I 8.
confi gur e}jvegfmzi&?%? It1<m %@grﬂ?a Ch\gir?ggtl %zc%géets}l%\t}]gﬁg% @gc é%@%(%g&ﬁ?e&vm
through the orifice 20 and into the wellbore through passages 24. It should be noted that



tool string, a fishing tool can then cone in on another trip to grab
a fishing neck just above the bushing 5 to renove the bal ance of the
tool . Al sayvo s@ouied7st he pi ston assenbly 26 becone separ ateasioogisrésse
| ower sub 2, a fishing tool can be used to grab a fishing neck just
above the upper body 15. 100201The housing 7 does not need the
pressure rating of the string (not shown) that is disposed above it.
The rupture disc 12 is set |ow enough that mninal relative novenent

will break.it. The orifice 20 i§ sized to .preyent essure buildup in
Pousi g 73ih BiETEI 8 PeE b Fanthes SF ety s s leyhe Foneun diseddo
pur poses idugalllylréiath st MuidN TR EAsonNS tHaf drh& Relilcah hal O RNRUANPPE thitat
the wall that defines housing 7 doesn't even flex. One reason for

this is taedifitherupfuse dise was met therpothe chambes (58 couldanitielin be gps filled. If the
kinetic e i : v rd-oLi i S .l Lve
of "t hepr of g Yl ERASe, HO%%dI So Rl Ers RA B Y At U coliEl] Bt
t hose ski béfert impactifer the chamhen 52to ik petht liquif forpwoperlyepenatecantliavoid iinpace

scope is etermped.fram.the |iteral and.equiv n cqpe of.
the clai rré&%%%bs\? e\/@reg Fied pyiopdimehy & ofi-cqmn Fsﬁg’% ?ﬁgﬁéﬁ?‘}f 8‘?3@%{ L?gdf ar
string i nmdinedideadl with 8 @losGrRITR4ti iS rdd@ivable such & ﬁ]bﬁﬁ&digf)iwﬂ)}kd’igredﬁﬂoﬁ of
conprising .a hoysjng a pi.ston defining a variable volune cavjty
when rel a?‘?lg’é‘e!?gﬁtﬂ’g‘?ﬁ ggé’? ¢t SPFOBEEL? Sonstant psistangg ioBOYRRFBHRIDE
di spl aci nHodslrigi 7tdf fuptbS@ibdpAditel ock of impadt APBEORNHE IHVANRLD 2Ndadiifs o
sai d shock absorbing device, said nose conprising at |east one void
to pronot Bavel limti ng said nose in a |longitudinal direction on inpact
with a fixed object downhol e; sai d housing and said piston are

rel easably hgbeht ggﬁfoggﬁdﬂwih kheParf WAGRWippRe RACHEL RhAh NSk e BENY h4dE

occurs on said nose. ‘ '
a shock absorber with a crushable nose. The nose is configured of a soft material and

Q)

includes voids to enhance the prospect of longitudinal crushing on impact and to facilitate
the removal of the nose after impact. An emergency release from the nose 30 is provided.
The number, size and orientation of the voids can be varied as well as the material
selection to achieve the desired impact absorption strength. The shock absorber provides
a constant resistance to collapse on impact and the removable barrier assured that the
preferred non-compressible fluid is fully charged into cavity 52 so that it is there when
needed even if the assembly 1 is dropped when it is still in a gas pocket in the well. It
should be noted that the rupture disc 12 need not be built to resist the hydrostatic pressure
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



2. The systemof claim1, wherein: said rel ati ve novenent

di splaces fluid fromsaid cavity through an orifice spaced fromsaid
pi ston. 3.wohevaystem of claim 1l, wherein: said nose i Pcralsemsadrbss
nounted to said shock absorbing device. 4. A shock absorber system
for a tubular string in downhol e use, conpri sing; a shock
absor bi ng device conprising a housing and a piston defining a

vari abl e vol une cavity when rel ative nnvenent bet ween them occurs,

sai d rel art?o\f%trmévﬁgﬁgi}\g%&ﬁl ﬁ%&xgcgr%euln ach t& @/a'bt&/ fishin S%neck%ust

nose on a | ower -en sal sor b
conpri si ngbase thebushingrfetovrairdve the palamastof tlmar tuehl Anlgo Shmdd ni(Qﬁstmm agembly

car g r o aih Ve R PGl T A p e R 50 P s

orifice spagkegdstiabova théiyshepbsdyors, said cavity further conprises
a breakabl e nenber to hold fluid in said cavity until said relatlve

e O . B e e e ot s B
nmoves | owetat igldiSpdded bbsVesit. The lipfirs st 2i0ketCbR dRoflgh WAL hfthifkal relative
movement will break it. The orifice 20 is sized to prevent pressure buildup in housing 7
that could deform it plastically and for all intents and purposes the fluid flow through the
orifice 20 is low enough so that the wall that defines housing 7 doesn’t even flex. One
reason for this is that the crushable nose 30 dissipates the brunt of the kinetic energy on

impact.

[0021] The above description is illustrative of the preferred embodiment and
many modifications may be made by those skilled in the art without departing from the
invention whose scope is to be determined from the literal and equivalent scope of the

claims below.



sai d breakabl e nmenber breaks fromsaid rel ati ve novenent between said
~piston and said housing. 7. The systemof claim®6, wherein:

said relative novenent builds pressure in said cavity to break said
breakabl e menber. 8. The systemof claim 7, wherein: said breakable
menber coMpelabes a rupture disc. 9. The systemof claim 3, wherein:
said housing and said piston are initially held together by at | east

Gownhol o lube. ASig fhepge vsRR%8E 8RB SRRl Shleili BleBiher o1 ng a
housi ng and aaph&dkosbsci®ingnicRBe @omprikiaRlachovisihgad @ Pvdtéry dotheny & ehadbiese

novenent between them occurs, said relative novenent displacing fluid
from sai qORHF gayity when relgtiyg,meverpeny hebygsp them asFurgaiail KR MBEHIER ng

devi ce, %ﬁ&ﬁw3@3ﬁmfggnghgkggaﬂt | east one void to pronote crushing
said nose in a longitudinal direction on inpact with a fixed object

downhol e as t hawexeh adpwer evalyofsmidishvok @bsambide fdevine daidonasb sombrishgek ;
e b oSSR R PRSTIR s PR i SHR M G
fixed object downhole;

said housing and said piston are releasably held together until a force of a
predetermined magnitude occurs on said nose.

2. The system of claim 1, wherein:

said relative movement displaces fluid from said cavity through an orifice spaced

from said piston.
3. The system of claim 1, wherein:

said nose is releasably mounted to said shock absorbing device.

4. A shock absorber system for a tubular string in downhole use, comprising;

a shock absorbing device comprising a housing and a piston defining a variable
volume cavity when relative movement between them occurs, said relative movement
displacing fluid from said cavity;

a nose on a lower end of said shock absorbing device, said nose comprising at
least one void to promote crushing said nose in a longitudinal direction on impact with a
fixed object downhole;

said relative movement displaces fluid from said cavity through an orifice spaced
from said piston;

said cavity further comprises a breakable member to hold fluid in said cavity until
said relative movement occurs.

5. The system of claim 4, wherein:

said breakable member breaks from increasing hydrostatic pressure as it moves

lower in a wellbore.
6. The system of claim 4, wherein:
said breakable member breaks from said relative movement between said piston

and said housing.



11. A shock absorber system for a tubular string in downhol e use,
conpri si ng; a shock absorbing device conprising a housing and a
pi ston defining a variable volune cavity when rel ati ve novenent

bet ween them occurs, said relative novenent displacing fluid from
said cavity; a nose on a |lower end of said shock absorbing

devi ce, sgaid npse conprising at |east one void to pronote crushing
sai d nosZ' in gg‘f %’ﬁﬁﬂnﬁr'mléa’?‘?@@ti on on inpact with a fixed object

downhol e; said $ElhthePinS T G@fert HUNAd HRSsuS it BABca®ity t6l bSRARSAI breakable
substantially in said housing that is larger than a | ower end thereof

t hat ext 8¥g¥ebeyond said housing. 12. The systemof claim 11,
wherein:8 ThS égnnﬂgﬁhggygggghises an i nternal shoul der that
nd of Sai

capt ures sai d upper e prston to allow renoval of said
housi ng t o br saidjbisakadlepnehioen comptisdsta.rufdtBre didte system of claim 12,
wher ei n: ?Live novenent creates a variable vol une space

said re
bet ween gai d EP%?YSW%#& AL 3 YIS ng and sai d piston conprises a

passage from sad Bousdisl dnd s&ib?lstdn%élﬁliﬁdﬁyi’n@iddom@y%@le@d’t%M@ﬂlea@iﬁ.sSUr e
reduction in said space. 14. A shock absorber systemfor a tubul ar

string i A0dowdribpek abserberctyrimi for mibular string i degdRleas sPBPHE Gevi ce
conprising a j i Qi . I 3 }
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with a fixed ahp@cén dWRAOLR; of said shock absorbing device, said nose comprising at
least one void to promote crushing said nose in a longitudinal direction on impact with a
fixed object downhole as the exclusive way said nose is deformed to absorb shock;

the pressure rating for said housing is lower than the pressure rating of a string
that supports it in a wellbore.

11. A shock absorber system for a tubular string in downhole use, comprising;

a shock absorbing device comprising a housing and a piston defining a variable
volume cavity when relative movement between them occurs, said relative movement
displacing fluid from said cavity;

a nose on a lower end of said shock absorbing device, said nose comprising at
least one void to promote crushing said nose in a longitudinal direction on impact with a
fixed object downhole;

said piston comprises an upper end disposed substantially in said housing that is
larger than a lower end thereof that extends beyond said housing.

12.  The system of claim 11, wherein:

said housing comprises an internal shoulder that captures said upper end of said
piston to allow removal of said housing to bring said piston with it.
13. The system of claim 12, wherein:

said relative movement creates a variable volume space between said piston and
said housing and said piston comprises a passage from said cavity that leads to said space

to prevent pressure reduction in said space.



said void conprises a passage transverse to a |longitudinal axis;

said nose further conprises a longitudinally oriented blind bore that
intersects said at | east one transverse passage; sai d nose
collapsing longitudinally and radially into said bore and said
passages on inpact domnhole 15. A shock absorber system for downhol e

use, rising k absor ce. hav a |lower end; and
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said at least one transverse passage;

said nose collapsing longitudinally and radially into said bore and said passages
on impact downhole.
15. 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;

said nose and said lower end are releasably held together by a breakable member
until a force of a predetermined magnitude occurs on said nose with said nose stuck
downhole after it is crushed.
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;

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.
17.  The system of claim 16, wherein:

said nose is releasably mounted to said shock absorbing device.



sai d nose collapsing longitudinally and radially into said bore and
sai d passages on inpact downhole. 17. The system of claim 16,
wherein: said nose is releasably nounted to said shock absorbing
device. 18. The systemof claim 17, wherein: said nose is nmade from
a soft miBal , The astaol dipstloMBESr an encased gel . 19. The system
of claim 16 J ropel | ed
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said passage contains a fluid that is propelled out of said nose on impact to further

diffuse the kinetic energy of impact on said nose.

10



