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2264735 | MPROVEMENTS | N OR RELATI NG TO LANDI NG NI PPLES Thi s invention
relates to | anding nipples, to nethods of _providing comunication within a
| andi ng ni ppl e and to nmeans f.or. provi di ng comuni cggiion sel ectively 5

bet ween a surf gfsggée and the internal bore of said |anding nipple
by use of a ro eetle’ Patent No. 4, 294, 315 di scl oses a | andi ng

ni pph-¢ adaptable to be made up'in.a tubing string having a sliding sleeve
di sposed in its bore for selectively 10 providing conmunication of bal ance
and control pressure fluid to the nipple bore. Upon seal failure, the fluid
i nvades the bal ancgMPROSVEMENTS UINl ORNREDATINGO TONEAND ING INEFPRES t he
control pressure flurd conmmuni cation neans. US Patent No. 4, 273,186

di scl oses a well safety 15 system conprising a tubing retrievabl e safety
val ve and | andi ng ni ppl e which are connected by a conmmon conduit for
conducting a suitabl e Phissinvention elakes e kantingantppdestyh&osafety
val ve and a secondary valve | anded in the |anding nipple. Either the safety
val ve or thdegkhods 0fi pEoviging eepmyaicatdqn within i 18nding pipPdeance
fluids to flowinto. US Patent No. 4,566,540 dj scl oses hydraul i c actuated
communi cat | AR FRIEERRF S0Ft PRPHSALER CORTRINACR 4 SRLSFELEELE, (o a

d locatign i |1 Lol . 1] d_down. |
he and SoSTHIeR b FREFRRS erBEFRY dle it TR ST NBY: RI-PnE el cove,

and said landing nipple by use of a rotary sleeve.

'US Patent No. 4,294,315 discloses a landing
nipple adaptable to be made up in a tubinéfstring having a
sliding sleeve dispééed-in its bore for selectively
| 10 providing communication of balance and control pressure:
fluid to the nipple bore. Upon seal'failure, the fluid
invades the balance pressure fluid communication means
instead of the control pressure fluid communication means.
US Patent No. 4,273,186 discloses a well safety
15 'system combriéing a tubing retrievable safety valve and
landing nipple which are cpnnected by a common conduit for
&J' conducting a suitable pressure fluid for control and-
balance of the safety valve and a secondary valve landed
in the landing nipple. Either the ssafety valve or.the
20 landing nipple may be selected for the control or balance
fluids to flow into.

US Patent No. 4,566,540 discloses a hydraulic
actuated communication nipple for switching control fluid
from one location to a second location in a well tool. A

25 ball is dropped down the control lihe and seats on the

piston, closing the fluid passage, moving'the:sleeve,:and



2 opening the fluid passageway to the bore. The piston also acts as a
vertical noving plug to seal off the outlet with a netal to netal seal. US
Patent No. 4,981,177 discloses a downhole 5 -tool which may be a: safety
val ve or stand alone nipple. A cutting tool is nounted for radial novenent
in a recess provided in the internal ere of the tubular housing. The
control pipe is severed by the cutting“tool and the severed portion of tke -

pipe is ' ' ik - t No. 7 2 | oses a’
vel | saf g’?’?@a%?ﬁﬁ?&? pessageway tp ehE Boel hrTg’l?g plaittn Qigoters
producedab¥sP@diad Grere 61 CnRERS PGy CtES88allN oFES RPeS dutd dtaei¢ni d

| evel in the conduit. When punping is discontinued, the fluid level in the
condui t anmetajetolmetdlo segitedet erm ned high level to close-the valve.
When punping begins, the fluid level falls and when it reaches a o
pr edet er mi ned- | ow -USy Ratienst \Nob v ed i 38bptTdddisslpseena Hownhdldd, 674 _
di scl oses a. subsurface safety valve with a flapper plate and operator tube .
wher @ 20toolhwhigdy may heufe safely oyptwe| 9rr stand: algnenninme pi hon
while the flapper plate rotates_through_the critical throttling region into

seal i ng EHYEIBFeHOOHg dish Mouned | £95 Faddnd cmergment), dny 5 XAGKSS ube i s
t ted i.dl t hr h the spri . housi i [ | t tati 25
of the {PEBFAASE P cha) do R RYSF | 9 r BB PHEULRE RepRinse d¥ cact i on
f ' i ULi_Ni ' | ’ ¢ hd ..plate and
e vERAEsER' Bied s ol Ty S8 CSHERE A LB ohl" PP Plate ar
severed portion of fheapipe is crimped closed.: ; N

e

10 = US Patent No. 4,721,162 discloses a well safety
valve for use in a'fluid~wellfconduit throughawhiéh fluid
is produced by ppmpiqg.r%A~valve.opens_andtcloses-in
response-fo theffluid 1eve1 in the qonduit;- When pumping
is discontinued,:theﬁfluidﬂlevel in the conduit increases

15 to a predetermined high level to cldse.the valve. When
ipumping begins, the fluid level falls and when it reaches
a pfedeterminéd 1owd1ével the Valve iS“opened..

US Patent No. 4,890,674 discloses a subsurface
safety valve with a'flapper.plate.and.cperétor tube where 'ﬂ}
20 the operatof.fubé.telesdopically.retracts~within:the |
b - piston While-the”flapper=piate rotatés ‘through” the
critical throttling region into sealing engagement-agaihSt
the flapper valve seat. The operator tube is retracted .
répidly through the spring housing in response-tO'rotation

25 of the flapper.plafe, thus 'substantially reducing the
magnitude of reaction forces which arise during dragging
engagement between.the flapper plate and the curved edge

of the operator tubggh



*3 US Patemt Nos. 1,629,058, 3,442,536, and 1,896,104 show known rotary

| ocki ng systens .but do not relate to a rotary | anding nipple and rotary
shirfter. US Patent No. 5,082,061 and US Patent No. 5;095,994, both assigned
to Otis Engineering Corporation for Rotary Locking Systemw th Metal Seals
and_Fl ow Actuated Safety Valve with Retrievabl e Choke and Metal Seal s,
respectively, are also relevant. 10 US Pat enf No. 5,082,061

di scl oses a | anding nipple connectable i& a well conduit. The |anding

ni ppl e has an internal netal seat and helically _profiled segnents with
upper orienting surfdesPatentielest | bub28nPPBl dedh2e 536 .cAMected to a

rotary | ock mandrel, which is connected 15 ~to a rotary running tool and

| over ed i nite 896 1R4 |Shan HRPWRNERTFAFYi AGCKLPEl §Y5R€5‘§a¥’é’§- (ﬂﬂ/\/ﬁh d i'mpact
on the running tool rotates the rotary Loc§ ngﬁgrel and s nts into

| ocki ng eng8d@Ren(thid FRFRTY 2hANALNGT PRI BRENTOTALda S Hf YPRemgagi ng t he
| ock mandrel netal seal surface 20 &%Eh %Ee Igndln ni ppl e netal seat. US
Patent No. 5,095,994 YR R3ERBE Y04 PelP240P¢n apﬁtga$ havi ng a

flapper valgse, saldosTesd, twotRtal - seals, and a retrievable flow.choke
carried on a | ock mandrel, which | ocks and seals in the safety valve 25

over comns PRELERREL O Gt13 Fap s EEbdCEBERGenRioR e, Manddy' L0
hol ding thid%%?ﬁ§i§¥éééﬁm%igh Metal Seals and Fiow Actuated Safety
o | valve with Retrievable Choke and Metal Seals,
~ respectively, are also relevant. ﬂ
10 - uUs Patent No. 5,082,061 discloses a landing
nipple connectable in a well conduit. The landing nipple
has an internal metal seat and heliéally”prOfiled.segmentQ
with upper orient:ing surfaces. A well flow control device
is connected to a rotary lock mandrel, which is connected
15 fo.a rotary running tool and lowered into the well conduit
| and landing'ﬁipple. Repeated downward impact dﬁ'the:
rﬁnning tool ﬁotates the'rotary iock mandrel and segments
i% into locking engagement with the'iahding nipple segﬁéhts;
sealingly engaging the lbék'mandrel'metal seal surface
20 -ﬁitﬂ?thealéndinq'nipplé metal seat. .

US Patent No. 5:095;994' discloses a direcf.acfing-
safety valve having-a flapper vélve; all mefal to'metal'“
seals, and a retr:evable flow choke carried on a lock
mandrél} wnicn locks and seals in the safefy vélve

25 opérating tube."?roducfion'flow'impingement'fércé on the
flow Chbke'déef¢cmes:thé force of a roller type snap
ciosure device and a spting'hoiding thelépefafing'fubé ih

valve open position., releasing the operating tube to move



“val ve open position, releasing the operating tube to nove
quickly to a position permtting the flapper valve to cl ose.

4 upwar d
US Pat ent No.

4,460, 046 discloses a control fluid comunication nipple with a vertically

novi ng sl eeve 5 which breaks a screw in tension and exposes t

he cavity in

the crewto the interior of the well tgol. US Patent No. 4,566, 540"
di scl oses a hydraulically actuated control fluid connuhlcatlon ni ppl e mﬁth;

a verti caipward\quirisliyere ahpodivponspebaititing ithe flafsr@c\wy1ve the

bore when a ball is dropped down the control line, seats on t

he pi st.on and

cl oses t o fdlose passage. ‘US Patent No. 5,012;867 discloses a well flow
control systemin a well conduit |nclud|ng a landing 15 nipple. The use
f

of a |ongitudinal JfS\RatentlNg. by46Q. 04

gisgleoses & sonerelfficient to

prevent premature | ockout. because  uni ntended shifting can easily take

pl ace. HEMAG COMMYRIGREIQR BLRRLe g%ﬁhdérﬁeﬁﬁﬁﬁﬁtt¥1ﬂﬂﬁ%Pi

egwe

provide enqQu h tor ue to_unint nt onai?% roéate a rot menber
nam

| andPng W |§uf9¥FW o
d t t
provi de tt&?’?ﬂg]dfligtéroibzbeof‘e@ﬂ Q 1iurtb% & contro

I nt er nal ore nr ppl e S6 T premat ure | ockout

% I B g ip g

i ne and the
i's prevented.

25 ' N Y ﬁé%féﬁ@fNé.h-% %6&?@&0' 8Y8Bibeks? 4 anding

hydraulically'actuated control_fluid,communication nipple

with a vertically-moving:sleeve whiCh:opens’the'fluid

10 passageway to the bore when a ball is dropped down the

control line, seats on the piston and -.closes the £fluid

passage.

US Patent No;_5L012.867 discloses-a-well flow -

control system in a well conduit including a landing

15 nipple.

The uSe-of a lOngitudinal or vertically-moving.

shifting means is not suffiCient to prevent premature

1ockout because unintended shifting can easily take

However, it is unlikely that standard Wireline tools can

place.

20 provide enough torque to unintentionally rotate a rotary

member . In a- landing nipple according to the invention a

rotary member is used to provide selective communication

between the surface control line and the internal bore of

the landing nipple so that premature lockout is prevented.

25 In one form of the present invention a landing

nipple is prov1ded comprising a nipple profile sub

a

landing nipple houSing connected to the nipple profile

sub, a rotary member positioned inside the nipple profile



3

ni ppl e i s-provided conprising a nipple profile sub, a |anding nipple
housi ng connected to the nipple profile sub, a rotary nenber positioned
inside the nipple profile sub, wherein the rotary menber contains at

| east one slot or protrusion therein for engagenent by one or nore |ugs of
argtary shifter, a bore in the wall of.the nipple profile sub, to which is
- conse&cted a surface control line 5 and a neans for selectively providing
conmuni cat i on between the surface control |ine and the internal .bore..of
said | andi ng ni pple. The nipple may al s® contain a nmeans for guiding t he

rotary shift r Prefera‘s_‘% t he neans for selectivel rovi di ng--
_communi cat WTIRY 1REMDRE FRNERLRRC 3 oB&Pﬁ kﬂﬁia

=T A i S e 1
bore of thgf ggp ?bﬁ} ;%{e)f%#chgcéﬁg %’85%‘% wé?g gi %hﬁ g&qu.ea rreans for
hit 'Zl‘)l?rg“n“s%%fe Rl S ?‘i'#*inss“i’%&?gﬁéﬁ%[x %Q*‘?%e""%%ﬁt%ﬁ - fdl e
sub togsevgh&go ase‘{nog %ﬁ?\/l c#n%%&aé@ x‘f\?tg ?ﬁgﬁ%gfl sur 5‘22 colr[:trol

N oo ssRetudt it S &I Shekd P10 ShEPkRe Qh\eg%h%&a'bd%@o'dfat'on

No. 9312330.,% tes to a rotary. s I ng. tool conprising
said landing nipple. The nlpple may also contain a means

s for guiding the rotary shifter. Preferably the means for
selectzvely provxdzng communzcatzon comprzses a cutting
10 means in the rotary member and a shearable plug assemhly
in the wall of the nzpple proflle sub. |
_ Also within the scope of the znvention is a
method of providing communicatlon within the landing__ )
nipple between the surface control line and the internei
15 bore of the landing nippie thcb comprises the steps.oﬁ
placing a means-for rotetion within a nipple p;ofile_sob
and rotary member and rotating said rotary member an
amount sufficient to cause at least a Qortioo_ofﬂa |
shearable plug assemb%g g;agedﬁyithin the wel;_of sa;d_ _
20 nipple profile sub to sever so as to'provide_communicat;on
between said surface control line and said internal bore
of said landing nippie.
Divisional Application No. 9312330.5.
-relates to a rotary Shift;ngltool comprising a
25 rotatable outer mandrel means for :e;easablylengaging a
desired rotatable means of a piece of equipment, an inner
‘mandrel means slidable in a longitudinal direction within

said rotatable nurer mandrel means, wherein said inner



25 rotat able outer mandrel neans for rel easably engagi ng a desired:
rot at abl e neans of . a piece of equi pnent, an inner mandrel neans slidable in
a longitudinal direction within said rotatable ourer nmandrel means, wherein
sai d inner 6 mandrel contains at |east one at |east partially curved or
inclined groove along the longitudinal axis of the inner mandrel neans, a .
travel nmeans for travelling within the groove of the inner mandrel neans, kj

“the travgla i@ARH ?ontﬁ@ﬂgeﬁtteg.era%tt ke %@tf&é‘t Oﬂasffiaﬁmyr shr%an%r

wherein the travel neans rotates as the travel neans travels along the
curved orindrinsddgpebieonlehgt hBied e tddi&DYa £ 8ySoBTthEe 1aneer Mandr el
means to rotate, and ‘a diametrically retractable means for -prevention of
rot ati on néndrel méansnnartranéﬂeheansufdrwttawemming wiehinnehemandr e
nmeans can slide and which allows rotation of the outer mandrel means and
the travaroeeasefThbei dnoeri mandgrel imeans.c rﬂlmdtmvehymeanwarrpl e with
reference to the acconpanying drawings, in 15 which:" Fig. 1 is an

el evdt i omnmféﬁﬁﬁ nter §be- xetatahler Oalﬂ%dﬁfyiﬁﬁ})m%a%?e oWhPEeino the-

invention, Figs. 2A-B are enlarged cross-sectiopal views of imo neans for
sel ecti vetFrF'p %@Yﬁ'}n’ﬂeEBﬁrrEﬁF éﬁoﬁsoé?\ﬁeé‘f?% 1 BeRRS U FFaveleotrBg line
\?ingw;hgf |1Erl?€r naI re o&mggnegn |nppllfe tl'zze' ggrog’\'g‘e? _@f‘g cgoss sect I onal

causing the outer mandrel means to rotate, and a

diametrically retractable means for prevention of rotation ;}n
10 of the inner mandrel means through which the inner mandrel "LJ

means can- slide and which allows rotation of the outer -

mandrel means and the travel means

The invention will be described by way of

example with_reference to the accompanying-drawings, in
Is ins S l - o - .
o ' Fig. 1 is an elevational view in cross-section .

of a landing nipple according to the invention, |

| Figs. 2A- B are enlarged cross-sectional views of

two means for selectively providing-communication between ' 'lj-
20 the surface control’ line and the 1nterna1 bore of the

landing nipple, s e T

' Figs. 3A-B are cross sectional views of the

landing nipble taken'along ‘line A-A of Fig. 1,

Fig. 4 is an elevational view in. cross-section

25 of the landing nipple with a rotary shifter in place in

its uhextended position, o

Figs. SAfB_are cross-sectional viewsﬁOfxtheg:

landing nipblefWithfrotary shifter in place taken along



| andi ng nippl e taken along line A-A of Fig. 1, Fig. 4 is an el evational
view in cross-section 25 of the.landing nipple with a rotary shifter in
place in its unextended position, Figs. 5A-B are cross-sectional views of

the landing nipple with rotary shifter. in place taken al ong 7 line B-B
of Fig. 4, Figs. 6A-C are cross-sectional ,views of the |anding nipple with
rotdwy shifter in place taken along line CGC of Fig. 4, 5 Fig.

7 is an el evat Ol VOLWE{L choss-section of the landing nipple with rotary
shifter in p aégq?n itsv#dgTy éxt ended position, Fig. 8 is an el evationa

view in cross-section pfgéheghotasyesBirbsal debtilondllivdewst@fdede posi tion
10 Fig. 9 is an elevational view of the inner mandrel of the

rotary shif teinaheyingpphe witNedosaogveniifterhdr plaicetsitah , akodgFi gs.

10A-B are elevational views in cross- section of the landing nipple with

i nsert saf etlyinen|C+C amfl BEg. 4pck mandrel in place.- Fig. 1 shows | anding

nipple 10 with control line 12 to the well surface control manifold.

| andi ng5ni ppl e 10 is rBtay y7 operancelevaiipnade vigw dmarossreeationppl e

10 is made up_ of a nipple profile sub 28 which is 20 t hreaded to | andi ng

ni ppl e housidfy B landing nipple with rotary shifter in place in its
fully extended position, -

- Fig. 8 is an elevational view in cross-séction-
‘of the rotary shifter in its fully extended position,

10 : 'Fig. 9 is an elevational view of the inner
mandrel of the rotary shifter showing the curved grooves -
in the inner mandrel, and

Figs. 10A-B are elevational views in cross-
section of the landing nipple with insert safety valve and

15 . lock mandrel in place.

. Fig. 1 shows landing nipple 10 with control line
12 to the well surface control manifold. 'Landing nipple’
10 is rotary operated as will be explained. Landing
ot nipple 10 is made up of a nipple profile sub 28 which is
20 threaded to landing nipple housing 56.
= Rotary sleeve 34 is provided with ¥rie” or Tore -
slots 26 and extended slots 27 and is positioned inside
nipple profile sub 28;. Slots 26 and 27 are provided in.
sleeve 34 for engagement by one or more keys 30 of a
25 rotary shifter assembly 24, as discussed further beloﬁ.
Slots 26 and extended slots 27 are present in the

preferred embodiment of this invention but are not

necessarily requiréd. Rotary sleeve 34 contains slots 26



LY

Rotary sleeve 34 is provided with one or nore slots 26 and extended:slots
27 and is positioned inside nipple profile sub 28. Slots 26 and 27 are
provided in sleeve 34 for -engagenent by one or nore keys 30 of a 25

rotary shifter assenbly 24, as discussed further below. Slots 26 and
extended slots 27 are present in the péeferred enbodi nent of this inventi.gn
but are not necessarily required. Rotary sleeve 34 conmtains slots 26 84
and exte d - 27 Ahi he Lp_radial ;al i t Wil h 20 in =
qui do 51 EgcottBhigd] UL 2 Ralieh Lhs AR 1 CRBTRY, S¥sghalit %)) o1 s
27 and S&@%nZQge%d'sz-mawﬁeé@é 16171 pasguse & ¥ flidkown! v 2

uni que 5 shitter assenbly 24 can be used to provide a unique selective
comuni cRiden, a¥oisdivts 2% ricaldsdi $16688. 2R04AAY sIbTERO Hhd Stid SO
provided with one or nore apertures 14, preferably a plurality of -apertures
14, whi cSpacingdefathes 25°0 anglasaat beach 2éndf balgi agunigniee 10-° 10 and
comuni cati on between the internal- dianmeter of rotary sleeve 34 and the

out sSde shafiterr asEemblyr 24 |asay bS8 usedt toyprovide 34 umdguse of any

“sui tabl e configuration whereby rotation can be achieved. Fig. 3A shows a

LR .

cr oss- seseleative eampundicatipn,s aveiding speaidentalAshiftiing shows ni ppl e
profile sub 28 and_sl eeve 34 befaqre sl eeve 34 -has been rotated. An optional
means for guidi ng ROERTY Steave 34 153180 gRpewrtdeduwith oRg PX| eeve 34,

preferaQ&grggéggrtures 14;*preferab1y:a.plurélityhofvapertures'14,

which provﬁde'accessrtquinternal bbre-élfof landing nipple T
10 10 and communication between the internal dismeter of ~
rotary sleeve 34 and: the outside diameter of rotary sleeve
34. Rotary sleeve 34 may'be:of_any suitable configuration
whereby rothtioﬁvcan be»achieved.rs “;  '
Fig. 3A shows a cross-sectional view of:Fig;-l'
15 taken along line A-A which shows nipple profile sub 28 and
.sléeve-34 before sleeve 34 has‘been'rctéted;
An optional means for guiding rotary shifter 24

into engagement with rotary'sleeve-34;-pref§rably.guidex

© |

‘shoe 16,'ma§ be positioned inside nipple profiie_sub.zs;
20 contiguous.to sleeve 34.'_Rectangulaffkey 18 is-poSitidned
in the housing"¢f nipple profile sub 28 and guida shoé 16.
Key 18 holds stationary slot 20 and orienting slots 22 in
guide~shoe-16 in . the desired position. -compressién spring
19 applies an upward acting force on key 18 and a downward
25 force on guide shoe 16.

Guide shoe 16 is provided with orienting slots
22 which assist in positioning or'orientingffotafy shifter

assembly 24 ‘along stationary slot 20. Guide shoe 16 is .-



£

shoe 16, may be positioned inside nipple profile sub 28, 20 contiguous to
sl eeve 34. Rectangular key 18 is positioned in the housing of nipple
profile sub 28 and guide shoe 16. Key 18 holds stationary slot 20 and
orienting slots 22 in guide shoe 16 in the desired position. Conpression
spring 19-applies an upward acting force an key 18 and a downward 25

f or ées on gui de shoe 16. Guide shoe 16 is provided w tth orienting slots 22
whi ch assi st allBopprowvided gitth Wobat2NgHidiarys shetter aslestiratd@ almwng
stationary slot 20. Guide shoe 16 is 9 also provided with | obe 23 which
is better ilFigtr 8fedtekeh glody seskdorl?omy cBcFign XA h Bhg 1. In the
preferred enbodi nent, there are four | obes 23 spaced apart in guide shoe
16. Lobes 23preée€@edoepbpﬂpn@né;s dheme iare four lobes RBgspacedcap@rtshoe
16 is not necessar§ to this invention but represents the preferred

enbodi nent F?gguﬂ esfhne 4 cro@%@%r@dqﬁ%ﬁ%fpﬂﬁt BEk EROMOAR | i ne
A4 VI 59 ShBlS, MiPRES BiglILE Sub 2B sl e 3ol sLoskasie 50 Nee
IRy PR R SN
[FSLenSiLer KoY 1015 pegedniia W st ishn gkt migl T L
ensures thattskear 8llofgdidhel A-Aekhitdy ¥rws 9iSPe profile sub 28 and
o sleeve 34 after sleeve 34 has been rotated 45°.
~ 10 Rectangular key 18 is in extended slot 27. When the
release position is reached, keys 30 are moved radially
inward by the points 9 and the square shoulder cannot .
engage. At the release position, rectangular key 18 is -
pushed upward by spring 19 into extended slot 27 in Sleeve
15 34. This locks sleeve 34 from further rotational movement
' and ensures that sheared end 25 is held several degrees-
away from the end of plug fitting 13. ]
Still referring to Fig. 1, a shearable means,
LJ preferably a metal-to-metal plug fitting 13 is attached to
20 control line 12 by fitting adapter 15. It should be
" understood-that plug fitting 13 is only one of many means g
by which communication between coqtrol'line 12 and the
. internal bore 21 of landing nipple 10, and thus an insert
safety valve if desired, can be established, by use of
25 rotary sleeve 34.
"Referring to Fig. 2A, in the preferred
embodiment, plug fitting 13 has placed thérein an internal

bore 17 through which-the control line fluid can pass. .



away fromthe end of plug fitting 13: Still referring to Fig. 1; a -

shear abl e nmeans, preferably a netal-to-netal plug fitting 13 is attached to
20 control line 12 by fitting adapter 15. It should be understood--that
plug fitting 13 is only one of many neans by which comuni cati on between
control line 12 and the internal borei®l of |anding nipple 10, and thus an
insert safety valve if desired, can be established, by use of 25  rotarw/
sl eeve 3EBndRebeemtepdso thmpudhh rotaxyecspeerer 8dd iartioodiuidriing ppacéi tti ng:
13 has placed therein an internal bore 17 through which the control line
fluid caBlpasEnd 251GSEmh€§¥Q§dQ#ﬁEbYr$E§§ﬁrrBgaWPi§meéﬁea&ta¢h¢dcutting
space 31. End 25 is sheared off by cutter 29 which  is attached to rotary
sl eeve 3%O FREETH: SRy Iomithit RTAHLELndeeAmmyRdCRRiaR RetWeR cont r ol
line 12 and the.inside.qf | andi I ppl g. 10; hi l.ug is.preferred
because ?’Pgﬁm-lu?’f’ﬁez é’g g%e ‘i%a'ff%i;?#‘?%s{lgaﬂn& tﬁﬁoiﬁ%% &% eak pat hs.
Fig.2B S N Of; AN &y . lve ' 0 arabl e Jjreans.

Pl Pt it FPAgTnboBagplel 3oty B Witud 4 € RRRPUERRA bR AR IY AN DS

a 90 10 y:80gbe! 8ol GBMK 34 AAAd! 82 NelioDBE nblericklk ipygapnect ed to

I nternal bore 17 of control" Iine 12. Intern bore 17 extend ar ‘enough

into cutting spacngg.nguyﬁbﬁgﬂﬁﬁg_gggs$ga§§.a&%egﬁgﬁg§éﬁ plug fitting
13 so as to provide comruni cati on between internal bore 17 of -
" embodiment of a shearable means.  Plug fitting assembly 13

is placed in thé}Wall-of_nipple profile sub 28 at a 90° -

10 angle to sleeve 34 and has internal bore 17 which is
connected fo inte:h&l_bote:l? of controi;line-lz.

Internal bore 17 extends far enough into cutting space 31
so that cﬁtker_zg-sheats ogf:end_25'0f3p1ug fitting 13 so
- as to prdviﬁe communication'betWeeg-internal'ere.17”of _

15 - control 1-in_;e-_-12-and- the internal bore 21 of landing nipple
"10. Plug fitting assembly 13 in Fig. 2B can comprise, for
example,'shéarable plué 13a, retainer 13b §nd.copnéctor
13c, but may be of'any suitable configufation,which shears
to provide cqmmun;cation'deSiréd,- At least a portion of . | q;

20 the shearable means extends into a portion of the wall of
rotary membera64;~éw -

Fig. 4‘$hows.1anding.nipple 10_with rotary
shifter assémbly-24 in place in the nop-ektended position.
Rotary shifter-24[is preferably run below landihg nippie_

25 10 and then picked up or pulled up through it. The top of

keys 30 are preferably pointed so that keys 30 will engage

in_orienting'slots 22 in the lower end of guide shoe 16

and be direéted inéo slots 26 and extended-slots 27 in



15 control -Fine 12-and the internal bore 21 of |anding nipple 10.- Pl ug
fitting assenbly 13 in Fig. 2B can conprise, for exanple, shearable plug
13a, retainer 13b and connector 13c, but may be of ‘any suitable
configuration which shears to provide comruni cation desired. At |least a
portion of 20 t he shearabl e nmeans extends into a portion of the wall of
rotaky nmember 34. Fig. 4 shows landing nipple 10 with rotary shifter
assenbly 24.in.place i-n the.non- extended 205|t|on Rotary shifter 24 s
preferably run bel ow | andi ng ni ppl e 25 0 and then pi cked up or pulled up

{hrough 11 ol £8P eRlcake)S AR 94 Cllcllte P! 300 Lk ekBycod0 |

engage in oPT Een ng Slots 2 € "ower

directed 'Q&Q?S}8E§t%6 Qggse@heggaddydggsﬁy’|§iéﬁgggggggﬁg rgaege sleeve

34. Becausé the entire shifter 24 can rotate cross pin 35 are

rotated i ntg: abigaREN: ¥ 518k8! 2626rN dibiratsle e Bd €427 Tof! rbehagy Sl ceve

34. The upwar aci ng square shoul ders of keys 30 5 - engage against the

downwar d fa&laavéqsare Theubgarel falcaane sifuare IshSubders 68t Re ¥ssbofter

assenbly 24 in its fully extended position. A travel neans, preferably
rotary grosgn, ﬁa Je 3Bgalagte thieh dowtivaird Fadiiy! ' Square dRoul@eese£pi n 35
passes throug he upper end of the straight portion of slots 33, and pin
35 rotates gpe@tr@ 34.travels along the curved. portion groove or slots 33,
causing outer- mandrel 38 to rotate. - Key retainer. housing 37 is secured

' Fig 8 shows rotary snifter assembly 24 in its

L fully extended pos1tion. A travel means, preferably
rotary cCross pin 35, passes through inner mandrel 32._

10 Cross pin 35 passes through the upper end of the straight
portion of slots 33 and pin 35 rotates as pin 35 travels
along the curved portion groove or slots 33 causing outer
.mandrel 38 to rotate. Key retainer housing 37 is secured
.to.rotarp cross pin 35 so that housing 37.wi11_turn.whenn

15 rotary pin 35 turns. Quter mandrel 38 of rotary_snifterﬁ'
assembly 24 andfkeys.3Q are designed to turn when rotary_
pin.35:turns. Preferably, rotary_sleeve 34 is rotated_bg
applying sufficient upward force on'shifter 24 to cause
end 25 of plug 13 to sheafai}tngugh a downward force could

20 be used_instead.' _

Rotary.shifter assemoly_24 is_provided with“a..
diametrically retractaoie means for prevention_of rotation
of inner.mandrel 32 through which inner mandrel 32 can
'slide and which &llows rotation of outer mandrel 38 and

25 cross pin 35:._Preferapiyﬁ_tnis;means is a lug sub
assembly 48 which ccmprises lugsi49'retained'by connector
52 and pins 51. Springs 50 allow lugs 49 to retract and

compress in order tc pass through honed bores and other



to rotary cross pin 35 so that housing 37 will turn when 15 rotary. pin 35
turns. Quter mandrel 38 of rotary shifter assenbly 24 and keys 30 are
designed to turn when rotary pin 35 turns. Preferably, rotary sleeve 34 is
rotated by applying sufficient upward force on shifter 24 to cause end 25
of plug 13 to shear although a downwarzl2force could 20 be used instead.
Rotary shifter assenbly 24 is provided with a dianmetrically retractable \J&
means forestvirtions of Logat49navé pmoedidemhoricth IPrddwe S ahdch inner *F
mandrel 32 can slide and which allows rotation of outer mandrel 38 and 25
cross pi 8% SPrditchibreleasablyefift in @ ignpave iasssheny sBeemech

conprises |lugs 49 retai ned by connector 52 and pins 51. Springs 50 allow

| ugs 49 45 & rexRandrbIBngeedse; hugr gub essembly o RheanrRteedees and

ot her

estrictions. Lugs 49 are provided with groove 54 and ears 53

whi ch rel®dsably fit iin a groove .in shear sleeve 46.to expandably secure -

roand 38 Tor rel cadtifSeaacREed neBere posRs A e it EuCe of

equi pnmen
a desire

ret ai ner

e T R e e o e T e i

pr ef er ablpy-eFuwRiL 5%6ﬁp§£hes|QafétfaétﬁﬁleSQéﬂﬂé5¥8f’¥hfgh$§2ﬁykey

housing 37 for releasably engaging a desired rotata means of a

pi ece of engagiiRyia ddfnfed EOEHL4018" MBAASS oF 0 Pikiid! of

10

15

20

25

eqﬁipment. The'refraétable_méans'pfeféiaﬁly:comprises-at .

least one key 3O ahdfspfing_éo in_é kéfffetainer honsing_

37 for releasably éngagihg aidééiréd'rdéaéable mééns.of a
piééé of equipment. Leaf spfing'40i§£dvides an outward
foféé on keys 30 fd.ﬁaintain kéyé-Sb ihﬁthé protracted B
pdSition dhring:rotétion._ S | a -

‘Rotatable outer maﬂdrélxmeéns:SS also preferably

'includes shear sleeve 46 which is boﬁtigﬁdus"to inner

mandrel 32 and the retractable means. =
-ﬁeferring'to'Fig. 9, inner mandrel 32 is shown

ﬁith two "J" mandrel slofs:33 approkiﬁétely 180° apart, %L’

whiCh_representS'the'preferréd'cdnfiéuréfi6n7£bf-the'inhér

.mandrel.. Inner mandrel 32 should-have -at lean'one'at

least partially curved groove along fhe 1ongifudinal:axis
of inner mandrel 325 Preferably; slb£S"33-f6rm'an
inclined plaﬁe'felative to the iongifudiha; axis of inner
mandrel 32 ‘and are helical. . _ |
Fig. 5A shows nipple profile sub 28 ‘and sleeve
34 with rotary shifter 24 in the non-extended position

before any rotation of sleeve 34 has.tékéh”place.~ Plug =~ -



T

force on keys 30 to maintain keys 30 in the protracted position during
rotation. 15 Rot at abl e outer mandrel neans 38 al so preferably
i ncl udes shear sleeve 46 which is contiguous to inner mandrel 32 and the
retractable neans. Referring to Fig. 9, inner mandrel. 32 is shown with two
"J"-mandrel slots 33 approxi‘mately [err] .gpart, 20 = ‘which represents the
prefigrred configuration for the inner nmandrel. Inner nandrel 32

shoul d- have fitdiarstldnis ashdéwashegr toalkcuttexr 29d grsimevel dhgishe

| ongi tudi nal axis of inner nmandrel 32. Preferably, slots 33 form an

i nclined pl sontigumis cte ckeneretaghnerdhowsing S7fandsheaxs sleever 66.32
and are helical. Fig. 5A shows nipple profile sub 28 and sleeve 34 with
rotary shif d@nex napdrel n32- 3t ehawn path S3Q U5 enth\ludt4? | $hthf

sl eeve 34 has taken place. Plug 13 fitting 13 is shown next to cutter
29. Sl eeveP3 3tcontiguous to key retainer housing 37 and shear sl éeve

46. Inngr mandrel 32 is; sh Wih slots. 33 and.Lug 49 wdih pin pl. 2 ;
Fig. 5B shows nlpple_rﬁﬁ1l sTBCYE agﬁpéﬁegﬁg é&%%ﬁﬁ%:%geﬁéa§%ﬁ??g? 24 in
e s AR LSNP LR 00s0h, SERLIS A Jpodigy |2 o
10 34 witbeehamsedtids of4s18e¥B€30022¢5eNAgA P P shown after
having been sheared.
Fig. 6A shoWé'nipple profile sub 28 and sleeve
10 34 with rotary shifter 24 in the non-extended position -
before any rotation of sleeve 34 has taken place. Keys 30
are shown in a fully extended position within lobes 23.
Cantilever spring 40 is shown under keys 30.
' Fig. 6B shows nipple prbfile sub 28 and sleeve
15 34 with rotary shifter 24 in a semi-extended position
"after rotation of sleeve 34 22.5°. Keys 30 are moved
through lobe 23 toward a retracted position.
Fig. 6C shows nipple profile sub 28 and sleeve
34 with rotary shifter 24 in a fully extended position
20 after a 45° rotation of sleeve 34. Keys 30 are fully .
v asem s e retracted in this position and are now at point 2 o&-lebes--
23 in guide shoe 16.
After sleeve 34 rotates, and shears end 25 of .
plug fitting 13, continued upward jar blows cause keys 30
25 to rotate to the release position. Keys 30 release
because of four off-centre turned surfaces which are
maéhined into the upper end of guide shoe.16.. The first .

release position is reached after sleeve 34 has been



before any rotation of sleeve 34 has taken place. Keys 30 are shown in a
fully extended position within |obes 23. Cantilever spring 40 i s shown
under keys 30. Fig. 6B shows nipple profile sub 28 and sl eeve 15 34 with
rotary shifter 24 in a sem -extended position after rotation of sleeve 34
[err]. Keys 30 are noved through |obeX3 toward a retracted position. Fig.
6C shows nipple profile sub 28 and sleeve 34 with rotary shifter 24 in ayg
fully exrotadeddsit-ion- 20 after a [err] rotation of sleeve 34. Keys 3¢
are fully retracted _in this position and are now at point 9 of |ebes 23 in
gui de shoe 16. Aft &legue a4 36 rncked faan SHekherek@tationadi ug fitting
13, continued upwar,d jar bl ows cause ke 30 25 to rotate to the rel ease
posi £ | onmOVRBREL, Sl REPRREATIE BrePSEnEe: forkRbEe ot 00 SHRT Be whi ch
are machj ned,in th pper end of guide shoe 16. The first rel ease _
positioan¥ P ac%@ﬁN§$ﬂer sl eeve 34 has been 14 rotated [err]. Sleeve 34

is | gcked fromf urtﬂ%rf:rgy { iéﬂﬂf‘-lld@\éﬁ%‘m1853E-ﬁ9p5§-§§?gs&@18f&%t ure .

| ockout and shifter e renoved. and 10B shdw

l'andi ng BhBBIre FAfetyh VISR U5 il Y1odk iRadgrandabosksianded. 42 -
installed. Lock mandrel key 43 is utilized to hold | ock mandrel 42 in the
desired poektmahdrel key 43 is utilized to hold lock mandrel 42 in
the desired position.
ihis invention also comprises a“mefhod of .
10 providing communication withinglandiné nipple 10 between.   9’
surfaée control line 12 and the inte#pal;hore_ofilénding |
nipple 10,fincluding_the15teps of'firét plading a ﬁeans
for rotation, preferably_rotary.shifter assembly 24,
within a nipple profile sub and_fotation means, preferably
15 a rotary;sleeVe;34,-andzthen rotating the rotary member an
'amounf sufficient_to'cause at least a portion of-ax : |
shearable piug:aésembly placed within'the-%all_of the,
nipple_profile sub to sever so as to érovide.bommunication'
between the surface control line and the internal bore of T{I}
20 the landing_nipple, The means for #otatiqn.is_preferably
... plaged .through.a means for guiding, preﬁgrably_guide shoe ...
16, rotary shifter 24 into engagement with rotary sleeve
34.
. .Other alternatives within the scope of the :
25 invention will be obvious to one of.ofdinapy skill in the

arto )

%

vy



"This invention also conprises a nethod of 10 provi di ng comruni cati on
w t hin | anding ni pple 10 between surface control line 12 and the internal
bore of |anding nipple 10, including the steps of fisst—ptacing a means for

rotation, preferably rotary shifter assenbly 24, wthi ' "e
sub and rotation neans, preferably 15 a rotary sl ee@@ﬂ“ﬂ*ﬁ”ﬂ“m“
rotaFing the rotary nenber an anount sufficient to cau leadt a portion
of a shearable plug assenbly placed within the wall of the nippl-e-profile
sub to sever so as to provide communi calBon bet ween“the surface control
line and the internal bore of 20 - the |anding nipple. The nmeans for
rotation i§£&E§§erably pl aced t hrough a neans for guiding, preferably guide
shoe 16, rotary shifter 24 into engagenent with rotary sleeve 34. ‘O her
alternatives within the scope of the 25 invention will be obvious to one

of ordinary skill in the art. . 15 CL 1., A safety val ve |.anding

ni ppl e con%rising: aﬁﬂﬁﬁﬁé?{w?ﬁ#?%a%ﬂﬁ%ﬁg;IQ&EF%ﬁ ﬁ?ﬁBFésﬁ99§ing connect ed

to said 5 nipple profilefaﬁﬁ a rotary nber positioned inside said nipple
PRI TP T U

profile sub, wherein&& ntains a means for engagement by

a means for rotating asila%d’i%garr}/ipple housing connected to said

) nipple profile sub,
a rotary member positioned.inside said 'nipple
\_J profile sub, whereih_said.rotary membér contains a
means for engagement by a means for rotating Said rotary
nember. _ h _ ._ L |
10 , é bore in the wall of said nipple profile sub to

which is connected a surface control line; and

a means for seléectively providing_communication
between séid surface control line and the internal bore 6f

said landing nipple.

15 2. The safety valve landing nipple of claim 1,
wherein said rotary member is a rotary sleeve. S

3. ' The safety valve landing nipple of claim 1,
wherein said means for engagement in said rotary member.is
at least one slot or protrusion in said rotary member for

20 engagement by said means for rotating said. rotary member.

4. The sarety valve landing nipple of claim 1,
wherein said rotary member is a rotary sleeve which

contains a plurality of slots therein.



menber, 10 a bore in the wall of said nipple profile sub.to
which-is connected a surface control line; and a neans for selectively
provi di ng comruni cati on between said surface he i nternal
bore of -said landing nipple. 15 2. Tﬁmmﬂlulmuﬂmn ndi ng n| ppI e
of claiml1, wherein said rotary nenberlgs a rotary slteette. $3.* —~
saf ety val ve | andi ng ni ppl e of claim 17 wherein said neans for engagenent%f.

d t t He
bar 1 &1 %yez‘sz‘g@ﬂ | §afbel° 0816l 3 SHANY nAOIE 5F Yy ToBl B L0V
The saf ety 1qhy & | & d4n9wﬂé93ka ehid ddanks #herRbfatihg 8148 fonza@er |s a

rotary sleeve whi ch cohtains a plurality of slots thererln.

M S memed is a F6LasRf Shifealy it by o RIdte Okepsy fome of cI ai ms 1
to 4, wherein said neans for rotating said rotary nenber. is a rotary
Shlfter\dﬁdﬁgément inr eakéymebns @ogagnyagenant avfl sakdsrbtargngagenent |

of said rotary 5 nenber. 6. A safety valve l-anding nipple conpr|5|ng

a ni Bl e mmmBer £ sub, a | anding ni ppl e housing connected to said nipple

profile sub, 10 - arotary sleeve posi tioned i nsi de sald ni. pple -
6. ' A safety valve landing nipple comprising.

‘a nipple profile sub

a landing nipple housing connected to said

nipple profile sub _
10  'a rotary sleeve positioned inside said nipple
profile sub wherein said rotary sleeve contains at least
'one slot or protrusion therein for engagement by one or’
more keys of a rotary shifter, and - '
a bore in the wall of said nipple profile sub,
15 .to which is connected a surface control line.
7. The safety valve landing nipgle of any one of
claims'l'to'6,'which further comprises a means.for-guiding '1”&}

said rotary Shifter-into'engagement with said rotary

R Tade o ol o s

sleeve.

20 8. = - lhe:safety valve landing nipple of ‘claim 7,
whiCh-further'conprises a guide shoe positioned within
said nipple profile sub and contiguous to'said'rotary
member for guiding said means for rotating into engagement

with said rotary member.



profile sub, wherein said rotary-sleeve contains at |east one slot or
protrusion therein for engagenent by one or nore keys of a rotary shifter;
and a bore in the wall of said nipple profile sub, 15 t i ' ‘
connected a surface control line. 7. The safety \mmm I"l,rﬂu'm!lal e
of any one of clains 1 to 6, which furthgs conprises a neans 1Tor @u
saidsrotary shifter into engagenent with said rotary sleeve. 20 8.

The safety gal ve | andirpg @dﬁ@t&'@falﬁ}@ilfaﬂdiﬂ%iﬁipdﬁ%t BE" 289 TRNeSQE a gui de
shoe positioned within said nipple profile sub and contiguous t o' said
rotary menbelaims guite Bgwhareitramid aledrnd afongseleotinvgdge prolvidiry sai d
rotary nenber. 9. The safety valve | anding ni ppl e of any one of
clains 1 tccémmbhnication between fsaid adwrfiace| goptvoldilipec amdusiadst i on
bet ween said surface control line and said internal bore of said |anding

ni ppl e conpinternalshoxeapife s8id Jianding Nipplecewprises # sheaxgblepf

sai d Rkﬁplgafrofile sub so_that  an internal bore of said plug_assenbly is
in comRini RIPSn2REERLLY Blpges Withie Fhe W1k LPH Frbg BiPPR | e sub, and

I ' f i d,pl xt.ends i ' f th || of i d
Cotary sl cdEOTHS SHoPE BT A AGERISL QUG A 08t PRI SRPETANG ai
least as oy apytgnfhbde LAVRUS! s PHdkd UATing! GEYT: oBNdayfier el n

said rotary sl'eeve has a cu g nmeans tor shearing the end of “sard plug to
provi de corgipbfat pPBfile sub, and at least a portion of said plug

. extends into a portion of the wall of said rotary sleeve,

\4110 wherein said internal bore extends within said plug at
least as far as the outside diameter of said rotary
sleeve, and wherein said rotary sleeve has a cutting means
for shearing the end of said'élug to provide communication

between the intérnal'diameter.of said rotary sleeve and

15 the said internal bore of said plug assembly.

10. - The safety valve landing nipple of claim 9,
wherein said shearable plug aséembly comprises a shearable
plug with an internal bore whére at least a portion of.
said internal bore of said shearable plug extends into a.

20 portion of the wall of said rotary sleeve~$o as to be -
substantia;ly perpendicular to the centreline of said
1anding'nipple, a retainer ‘connected to said shearable
plug and a connector connected to said retainer, wherein
said connector inhibits communication between said

25 retainer and the outside diameter of said nipple profile

"sub.



bet ween the internal dianmeter of said rotary sl eeve_and 15 the-said
I nternal bore of said plug assenbly. 10. The safety valve | andi ng

ni ppl e of claim9, wherein said shearable plug as m '

shearable plug with an internal bore where at Ieaj Huﬂﬂmnlmmuﬁl d
internal bore of said shearable plug exgends into a 20 ‘poftidn df the
wal | of said rotary sleeve so as to be substantially perpendicular to theg#s
centrel i ngg of sai d- hagdifegyniveihe Janding neippleneohpditingai d shear abl e ™
pl ug and a connector connected 'to said retainer, wherein said connector

i nhi bi ts: communi cat aonipplecexrcofbdilee 28ub, r et ai ner and the outside di aneter

of said nipple profile sub. 11. A safety vatve | andi ng nipple
conprising: a-nippl@d paofing aipple howsirg rcopnrechedstagsaddnected to
said nipple profile sub, 5 a rotary sleeve positioned inside

sai d ni pgripplefPrefids sWherein said rotary sl eeve contains at least one
lot th in f ent b key f t hi f.t er,

oot fhereintor engegerent by one vt ol g s AT 2
| , id i ti.oned W t.hj Lol of il d ti t

Fotary sIORVELTE BuPe PReEREN Jord, F il friifee SoftRiARpESHNC 1o

connect ey e SUi58CenERAIRC ko Lhigeifitinéh 5! Gt o | Er8SREFE bedlsced

within the-
rotary shifter,

a means for guiding said rotary shifter intov
10 engagement with rotary sleeve, said means positioned
within.nipple;profile.sub:and_éontiguous to rotary sleeve,
- ‘a bore in the wall of said nipple profile sub,.
to which is.connected~a surface'control,line; and____
a shearable;plug-assembly placed within the wall
.15 of said nipple'profile sgb'so that an internal bore of.
'said plug assembly is in COmmunication with said bore in .
the wall-of,said hipple;profile sub. and atrleast a portion
of said plug extends into a portion of the wall of said
rotary-sleeve, wherein said'internal bore extends,within_ \;
20 said plug at least as far as the outside diameter of said
rotary sleeve; and wherein said'rotéry_sleeveﬁhag?a%w;zr_
cutting means for.shearing.the-end of said plug to provide
communication between the internal diameter of said rotary

sleeve and theﬁinternalhbore of said plug assembly.
25 12.. = - The: safety valve landing nipple-of claim 11,

wherein said shearable plug assembly comprises a shearable

plug with an internal bore, where at least a portion of

[l i



15 of said nipple profile sub so that an internal e%e~e#~sapd4d44}___
assenbly is in comunication with said bore in the wall of said nlﬂ
Y

profile sub and at |east a pertion of said plug extend u“u"ﬂug!

the wall of said rotary sleeve, wherein said internal,

20 ~said plug at least as far as the oujgide di ameter of sai rotary

sl eewe, and wherein said rotary sleeve has a cutting nmeans for shearing the
end of sai sl dI%iACePhaY B8re0BRLREGRA IsHoaRAUINIRE Pl eXEEHAS! :.El*té”%t er of
said rotary sleeve and the internal bore of said plug assenbly. 12.

The saf ety peattidon avdi theniwvaplleosl salid rﬁoi:bm\/rsar&vesmcbshearbbl e plug
assenbly conprises a shearable plug with an internal bore, where at |east a
portion of substanitialtynperpendiciuleai dtosther aerstyelinexofngdaidnto a
portion of the wall of said rotary sleeve so as to be substantially

per pendi cullanding eippher cfi netainex ¢connegited tipmaild sheanabde.

connected to said shearable 5 pl ug and a connector connected to said
retai nér, IS FR4A R (CEBRASLPE CPRREGtEd é’&nﬁﬂ%‘% :RQW%F ne¥hezrgin

njt ng??%%ﬁﬁaé’#’ééﬁéw ﬁeﬁﬁtfgt%omua@ ; oy BetHasn FRidein said |
safety val v i?]gérgl ﬁ% é‘r’%ﬁn? oﬁl&aﬁ'ﬁ% alo%: sf@t%e %p%%eﬁ’r?ﬁlz[gi

~internal bgﬁﬁjof sai d shearabl e plug assenbly |s positioned at an ~angl e
| ess

\_ .
13. ' The safety valve landing nipple of claim 11 or

10 claim 12, wherein said means for guiding said rotary

shifter is a guide shoe.

14. The safety valve landing nipple of any one of
claims 1 to 13, wherein said internal bore of said
:shearable plug assembly is positioned at an angle less

15 than 45° to the centreline of said landing. nipple. -

W, 1s5. - The safety wvalve landing nipple of any :one. of

claims 1 to 13, wherein said internal bore of said-

shedrab¥e piug assembly is positioned substantially - - - B o R

perpendicular to the centreline of said landing nipple. -

20 16. : A safety valve landing nipple comprising:
a nipple profile sub,
a landing nipple housing connected to said
nipple profile sub,

a rotary sleeve positioned inside said nipple -



15 than [err] to the centreline of said | andi ngnipple. 15, « The
safety val ve | anding ni pple of any one of cIaFﬁE~T~T6’T§T_Gﬂg?ETE said

i nternal bore of said shearable plug assenbly is tul “‘\‘“m"ant ially
“perpendicular to the centreline of said | andi ngzniﬂ I\m\m o A
safety val ve I anding nipple conprisingpyg nippl af i ke 8ub} a landing . -
ni ppl e housi ng connected to said nipple profile sub, a rotary sl eeve e
posi tionegdppbRghde st dwhditlih sa®d rotary Slecbe contding af IuHEt! e suby
wherein said rotary sl eeve contains at | east one slot therein for
engagenenpnéy s@be theiRity s etigaydment Ybghohkebr morariiyes fof  gui di ng
said rotary shifter into 5 engagenent with said rotary sl eeve, said neans
posi t i onedowarii shifitemmi ppl e profile sub and contiguous to said:rotary

sl eeve, a bore in the wall of said nipple profile sub, to whichis
connect ed a surfaceacmeensi famguiding osaid rotary shifiten dintopiug
assenbly placed within the wall of said nipple profile sub so that an

i nterPal eBgagemeny; with, SadsSRHAry SiRRyer offitddy Bean& Rositioned sai d
plug, said,ipternal bore in co ication w.th sai,d bore.in the wall of '
said ni ppV%tﬁF'Bf PRI RAPRIE ar% %‘q?’%pﬁ?{‘gaﬁu%ssaiod §A3¢h assenbl y
ext ends int? a.pgiggog_of_the'wall of said rotary sleeve, wherein said
internal b3re"Y PeVE, ' ' B - o

a bore in.thé wall of said nipple profile sub,,
to which is conhected a surface control line; and o
10 - A shearableﬁplug*assembly.placédeithin the wall et
.of said nipple'brofile:subESO“that.an'internal bore of. :
said plug assembly is positioned vertically-within said
'plug, séid intgrnal-bore in communication with said bore
inthe wall offsaid niéple brofile sub-and at least a -
i5 portion.ofusaid:plugsassembly'extendsuinto a;portion of .
'the-wall-cf said rotéry sleeve, wherein_ééid internal bore
extends within.said*plug-at_least asrfar-as-thé'outside:
diameter of said rotary sleeve, and.whérein said rofary
sleeve has a cutting means: for shearing the end of said - Q;j
20 plug toiprbvide'communication-between said internal
diameter“dfﬁgéidﬁfﬁtary-éleéve~and the intérnal bore of
said shearable plug assembly when said rotary sleeve is

rotated as desired.

17. ' The-safefy valve landing nipple of claim 16,
25 wherein said shearable plug assembly comprises a shéarable'
plug with an internal bore, where at'leést~afp0rtion:of'

said internal bore of said shearable plug extends into a



L

extends within-said plug at least as far as the outside. diameter of said
rotary sleeve, and.wherein said rotary sleeve has a cutting—freans—or
shearing the end of said 20 pl ug to provide conmuni cat tmeen sai
internal diameter of said rotary sleeve and the internal M’ ﬂumﬁ[lg"'!u
shear abl e plug assenbly when Said rotary gheeve is: rotat

The:gﬂfety val ve | andi ng ni pple of claim116, 25 wherei n said shearabl e

pl ug-assenbl Yo£08BhI 58S thesWaanakle sy rtdrpsioseensd hsr ¢o beere at

| east a portion of said internal bore of said shearable plug extends into a
portion of tsebwebhteblig perpondicilleny et cthes tentrelibet ofit saliidy
perpendi cular to the centreline.of said | anding nipple, a retainer
connect ed t olandiinghaippBes pl ogtadmerm cumested tonmaideshesrable
retainer, wherein 5 said connector inhibits conmunication between sald
retai ner andolug,oandi geconagstor @PQ&%QFQ#;ﬁ?eﬁ?ﬁ@f??ﬁa§ﬂﬁr'1§here The
safety val ve | anding nipple of claim16 or cIa|n11 ereln ﬁgld nmeans for

gu:dln? %31dsﬁégaF?nfsft°§hFHh%b1 a?QﬁHQR?Qﬁﬁkpn een SPE safety
1
Seeve has steFalBe®,podathe crrdide. difaerer of s %ﬁf‘? fippld Proiadel o,

bet ween the |n#ernal di aneter of said rotary sleeve and 15 t he internal

Bor e of saidsB 0g assenbly. 20. A safety val ve Iandlng ni.ppl e
conpri si ng: _ S o _ : o
| 18. The safety valve landing nipple of claim 16 or

claim 17, wherein said means for guiding said rotary

10 shifter is a guide shoe.

19. - The safety valve landing nipple of any one of
claims 1 to 18, wherein said rotary sleeve has at least
= one aperture placed therein to facilitate communication

" ‘between the internal diameter of said rotary sleeve and .

Pal 'a‘

15 the internal bore of said plug assembly..

20. A saféty valve landing nipple comprising:
a nipple profile sub,
" a landing nipple=h®usingwe6nnectedsto said.
nipple profile sub,
20 a rotary sleeve positioned inside said nipple
profile sub, wherein said rotary sleeve contains at least
one- slot therein for engagement by one or more keys of a
rotary shifter and said rotary sleeve has at least one
aperture placed therein to facilitate comhunication

25 between-the internal diameter of said rotary sleeve and .



a nipple proflle sub, a | andi ng ni ppl e housi ng cunﬂepted to said nippke
profile sub, 20 a rotary sl eeve pU5|L|UHeu rstde saird ni ppl e
profile sub, wherein said rotary sleeve contai ot therein
for engagenent by one or nore keys of a rot ary Iﬂiumelw Iﬂlrot ary

sl eeve has at | east one aperture placeg t herei nnunlcat,on
25 between the internal dianeter of said rotary sl eeve and

C L Whe Snteridk borerdla hshieapabiespaagablssenbly ,assenbl y, a gui de-
shoe positioned within said nipple profile sub and contiguous to said
rotary sl eeve for. quighide sshaoe rposipiehedt withdno seghgdppkewith said 5
rotary sleeve, a bore in the wall of said nipple profile sub, to which is"
connect eprofdlief sub and repntigreougntioasshdaraseryplaleevrssdinn vy -pl aced
within the wall of said nipple profile sub so that.an internal_ bore of 10
sai d pl ugudsdaeispid TRRTERREF T phREP| engegement: sitthe$a3d of sai d

| anding ni Ie a d said internal bore is in comunication with said bore in
the Ral | T Piftee profile sub and where said shearabl e plug assenbly
conprises a sheara u teEn oL e 5 east a
portion of sal d m?gerna g"ﬁ#\n lb?a'gaajl'jc; Sﬁegéégi BPug %ogtr\ldl;el Y a portion

of the wghl (ffi1Aiik 'Yt ePraSe ! BoREraiPI1AY; Ardd/ Parallel to the

a shearable plug assembly placed within the wall

of said nipple profile sub-sb-that,an internal'bore'of 
10 said.plug-assembly_is_substanfially paralielsﬁo the:
centreline of said landing nipple and said internal bore
is in.communicatioh with said bore in the-wall of said
nipple profile sub-ahd'where said'sheafable plug assembly
comprises a shearable plug'with an-internal.bore, where at
15 least a portion of said internal bore_ofssaid_sheafable_u
'plug-extends-into-a portion of the wall_bf:séid rotary
sleeve so as to be substantially parallel to the - .

centreline of said landing nipple.

21. A method of providing communication within_a
MZOR--landing:nipple between a surface"comﬁpbifline”and the
internal bore of said landing nipple, whiph,épmpgiSes the
steps of:
placing a means for rotation within a nipple
profile sub and rotary member,
25 : rotating said rotary member an amoﬁnt.suffiqient
to cause at least a portioﬁ of a shearéblé plug assemb1y

placed within the wall of said nipple-profile sub to sever

3

w



céntreline.of said |anding.nipple. 21. A nethod'of~pfev+ding R
conmuni cation within a 20 -1andi ng ni pple between a sur ﬂﬂmﬁﬂm rol line
y

and the internal bore of said |anding nipple, which co M"ﬂl,t&ﬂu

placing a nmeans for rotation within a nipple profile s
25 rotating.said rotary nmenbepgan anount sufficient to cause at
| east~a portion of a shearable plug assenbly placed within the wall of said
ni ppl e profi ke s €cd prAlde colime®i@Stion PhE¥WEENCSERUN shidifiadie bet ween
sai d surface control line and said internal bore of "said | andi ng ni ppl e.

22. Theotiradd ldnes |amdnsdid vihretermak abore odfir gaid emding S a rotary
sl eeve. 23. A nmet hod of providing comrunication within a |anding

ni ppl e bet weedp®lsurface control line and the internal bore of said I'andi ng
ni ppl e, which conprises the steps of: 10 pl acing a neans for
rotation within a nipple profile sub and'rotary sl eeve; rotating said

sl eeve an angunt sufficient tQ cause at | east a portion of a shearabl e plug

a

assenbly pl aééd wit hi n%’?ﬁétflp‘;)@%eﬁlf’}ﬂ‘p%}e ereir sgpd Fokary 15 so
as to prQV|de nmuni cati_on bet 1N sald surface control I|ne and said

i nt er nal °bor @ §a| & IaarF ' | :

. 23. A method of providing communication within a:

landing nipple between a surface control line and the

Nt
internal bore of said landing nipple, which comprises the

steps of: .
10 ' placing a means for rotation within a nipple
profile sub and rotary sleeve;
rotating said sleeve an émount sufficient to
cause at least a portion of a shearable plug assembly

w

' placed within the wall of said nipple profile sub to sever

/-

15 so as to provide communication between_saidﬁsurface
control line and said internal bore of said landing

o nipple.

P, e The method -of any one of claims 21 to 23 whereinwe— =
said means for rotation is a rotary shiftipg tool, wherein
20 said rotary shifting tool contains at least one key and.
wherein each of said keys fits into an aperture in said
rotary member or sleeve and remains in an expanded
position in said aperture until sufficient rotation is

achieved.

2



+

ni pple. 24. The nethod of any one of claims 214 23 wherein-.said means
for rotation is a rotary shifting tool, whefern 20 sald rotary shifting
tool contains at |east one key and wherein e its into an
~aperture in said rotary nenber or sleeve andaﬂmﬂ“ ﬁﬁm”umammnded
position in said aperture until suffigpent rotation usmHachi eved. _
* C L M S = *.25 The nmet hod of any one of clalns 22}
to 24, wpsLein sai d'heoin@tyxomrdferany caneayf ¢chaimsaredthy 2dppl yi ng T
sufficient force on said neans for rotation so as to rotate said nenber or
sl eeve awhewednt sedff rotesy merbernwe siwevwadisf resatedhbyr abl e pl ug _
assenbly to_sever and an internal bore of said plug assembly to conmmunicate
wi th an apelvipg sHfficdeptnforas on &add mepreufopr setadiopmaiasati on

bet ween sai d surface contr l'i ne and said internal bore of said | anding
ni ppl e. §@ rofate sai ?‘ﬁ@‘%ﬁé:t %3@% hARPURE ,PHELIEIEPTI L0 herein

Tear® 1 GreBERaFHg %tg'fiﬁg%%??”éi\ b s RRRLY. B BelRE °“gh_a
e hnhREkEned Tpors, or BAATHIIAN Aol I"Eo0kobhiTBath 13,20, 15

wher ei n sai earab onprises a Sheara Fug ere at

| east aQﬂrébegt%esahdsaaaah@mb%rpldig PLSRSand! LnidsPBELVIRO! the vall

of said rotary nmenb or sleeve, a retalner connected to sal shearable
pl ug andcommunication between said surface control line and said

o

internal bore of said landing nipple.

10 26. The method of any one of claims 21 to 25,
wherein said means for rotation_within.said.nipple profile
sub is placed through a means for guiding said rotary

shifter into engagement with said rotary member or sleeve;

27. 'The method of any one of claims 21 to 26, -

t)

15 wherein said shearable plug assembiy comprises a shearable
plug where at-leaét a portion of said shearable plug.
extends into a portion of the wall of said rotary membef
or sleeve, a retainer connected to said shearable plug and
a cennector- connected to said retainen; and whérein said &w-am-%

20  member or sleeve is rotated an amount sufficient fg_cause
at least a portion of said shearable-plug_to sever so as
to provide communication between said surface;cpnfrol_line

and said internal bore of said landing nipple.

28. A method of providing communication within a

25 landing nipple between a surface control line and the



& connector-connected to sakd-retainer, and wherein said 20 menber or
sleeve is rotated an anount”sufficient to cause at |east a.portion of said
shearable plug to sever so as to provide communi:cati-on bet ween sai d surface
control line and said internal bore of said |anding ni H wmﬂlmwum

met had of providing comunication within a 25 | andi n

sur&%ce control line and the 25 internal bore of said |andi |ng nlpple
whi ch conprises the steps of: placing ag®tary shifting tool within a

ni ppl e profile sub, ‘through a means for guiding sai'd rotary 5 shifting
tool into arprpENtbotd hof asaidolangingeaippie,t Which dongaiiseie dtpy of
said rotary shifter assembly fits into a slot in said sleeve and remains in
an expandedgtgpssidfon in said slot until sufficient rotation is achieved;

10 rotating said sleeve an anount sufficient to cause the end
of sai d shearabl e pl yslasiegba yrotasyvehiftdngn tooiemddhilmoree mifpgela d pl ug
assenbly to conmunicate with an aperture in said sleeve and thus provide
conmmuni cat profddiersub s thicougth o3 oneans r 6br| gudding said inatanyl bore 15
of said | anding nipple. 29. A met hod of providing comrunication

wi t hi nSa | shdifting Kol biinteengagemeéntewithi r a- | FetaW slieeventso nal

bore of said | anding nipple, which conprises the steps of:
* that at least one key of said rotary shifter assembly fits

intc a slot in said sleeve and remains in an expanded.
position in said slot until sufficient rotation is
achieved:

10 rotating said sleeve an amount sufficient to .
eause the end of said shearable plug assembly.te sever and
an internal bore of-séid plug assembly to communicate with

an aperture in said sleeve and thus provide communication

between said surface control line and said internal bore

"

15 of said landing nipple.

29. . A method of providing communication within a
landing nipple between a surface control line and the
internal bore of said landlng nipple, which comprxses the
steps of: T

20 placing a rotary shifting tool within a hipple
profile sub, through a.guide shoe, into ehgagemenf Qiin

-a rotary sleeve. so-that at least one key of said

rotary shifting tool fits into at least one slot in said
*otarv sleeve anc remains in an expanded pos;tzon in said

25 slot untzl auff;c;ent rotation is achzeved. |

rotating Sald sleeve an amount sufficient so as

to cause the end f said shearable plug assembly to sever



. . g
20 . placing a rotary shifting tool w&h™s-a .ni pple pfofile sub,
through a ‘gui'de shoe, into engagenent with a rotary—steeve, S0 that at

1 east one key of said rotary shifting tool fits int e slot in
said rotary sleeve and remains in an expanded “ﬂ\!‘ﬂm‘ mE sl ot
until sufficient rotation is achieved: rotatin es an* anount
sufficient so as to cause the end of 2&id shearable pl ug assenbly to sev&ﬁ

* C L M S * 26 and an internal- bore of said plug assenbly'To
cComMuNi @aide ati tintermakrbore of said plugr psseobly 40 communicatele
communi cati on between said surface control 1ine:and said internal bore of
sai d | amdithy ari pertete i1n saidarotaryaslieevenand; thus previde ructed and
arranged for use and operating substantially as described hereiin with

r ef er encommniGationiparyeey daidi syrfage contrnldifing and Faiddi ng
comuni cati on between a surface control line and an internal bore of a

| andi ng mqqmalsmmzamf asaydabauééagl Béﬂpﬁ-@r-el n.

30. A safety valve landing nippié”COnsfructed'and
arranged for use and operating 'Substanfialiyuaé'described

herein with reference to the accompanying drawings.-'"

31. A method.of providing communicatiqn_between"a
surface control line and an internal bore of a landing

nipple substantially as described herein.

%)



