2267522 | MPROVENENTS IN'CR RELATI NG TO SHI FTI NG TOOLS Thi s i nvention
relates.to shifting tools, primarily for use with downhol e equi pnent. A

rotary shifting tool according to the 5 invention conpri ot at abl e
outér _mandrel means for rel easably engaging a desiggd ro gz f a
pi ece of equi pnent, an inner mandrel neanstslidable in a longitl '

direction within said rotatable outer nandrel neans, wherein said inner
nandreﬁ;?ontains at | east one at 10 | east partially curved or inclined
groove &l ong the | ong) EE@HI%X tF[}-fI [ travel
means for travelli ngﬂé{é.. A ;?qog)\?e &+ Am"ﬁr& %{ﬁ@nﬁ%ﬁ%ﬂg t he
travel neans connected to the rotatable out er nandrel nmeans, wherein the
travel nmeans rotates as 15 - the travel means travels along the curved or

i nclined portion of th@hg%pqm@eﬁ&g%hp@érg%ggrﬁbtgﬁaf¥gﬁ§ f% means to
ion o

rotate, and a dianetrically retractable means for preve rotation of
the inner nmapgifbriByNForhu@edith dovndld Refuiphudi€] neans can slide and
whi ch al | ows 20 rotation of the outer nandrel nmeans and the travel neans.
The adoption of a rotany rotiafiyeshddidngl rPpdlo ddeordimntit®ntis@n have a
speci fic advantage over the use of longitudinally or vertically novable

shi f ti ngdneahsvbstiose conprifsesse rattidabieamsrtier meentiosl sedns nfforan 25
easily take place. 1In contrast, it is unlikely that standard wreline
tool s can pr&eleasakdigergegdig Bodesired rotatable means of a piece

gﬁi of equipment, an inner mandrel means slidable in a
longitudinal direction within said rotatable outer mandrel
means, wherein said inner mandrel contains at least one at

10 least partially curved or inclined groove along the
longitudinal axis of the inner mandrel means, a travel
means for travelling within the groove of the inner
mandrel means, the travel means cohnected to the rotatable
outer mandrel means, wherein the travel means rotates as

15 the travel means travels along the curved or inclined
portion of the groove, the;eby causing the outer mandrel
meahs to rotate, and a diametrically retractable means for
prevention of rotation of the inner mandrel means through
which the inner mandrel means can slide and which allows

20 rotation of the outer mandrel means and the travel means.

The adoption of a rotary shifter accordlng to
the invention can have a specific advantage over the use
of longitudinally or vertically movable shifting means
because witq these latter means unintended shifting can

25 easily take place. 1In contrast, it is unlikely that

standard wireline tools can provide enough torque to



[N

2 unintentionally rotate a rotary nenber.. |If a rotary - menber

Is used to provide sel ective communi cati on between a surface control I.ine
~and the internal bore of a landing nipple premature |ockout can therefore
be prevented. 5 The invention will be described by way of .

exanple with reference to the acconp@nying drawings, in which: Fig. 1 is an
el evational view in cross-section of a landing nipple with which the

shi ft i ngnipsENEionad 1¥0 rotatife @ TOTAFYy MEMRGH 05;2'5,3 PYERTPA-B are .~
cross-sectjonal views of the | anding nipple taken along |ine A-A of F‘Y‘g'. 1,
Fig. 3 PEMBRTCE, #EEEn IO FEQVIIT GROSCER (GBI FRE AR R RGPl ¢ wiih A

rotary shifter accordin Q. 15 | ' i ce 1n ils.upextended
posi ti off, SBF &8s kOB A% crlgiés-aélé‘i:%?l()en%\{}%\/%}‘lerl\j%l (%b’f%:ofaéng%‘én%&r# ple with

t he rotak ifter i | lééﬁﬁ | : | Figs. 5A-C are
Cross- sgéggf’g%a%&\%hgv\%% %{cﬁ:e 0 %ﬁﬂa;eg%rflgéfr%%peg% ﬁﬁeﬁ}ét}h%é?bt ary shifter in
pl age taken al ongphe§ nvdntdforivd 113 b ides&-ited® by ! tépnal view in
cross-section of the landing nipple with the rotary shifter in place in its
fully eskenged path rdfferdhce to the acddmpankirsg alrabaygsj omal view in

cross-section of the rotary shifter inits fully extended position, and
Fig. 8 whieh:el evational view of the inner mandrel of the rotary shifter
showi ng the curved grooves :

Fig. 1 is an elevational view in cross-section
of a landing nipple with which the shifting tool of the ' ;}

10 invention may be employed,

Figs. 2A-B are cross-sectional views of the
landing nipple taken élong line A-A of Fig. 1, |

Fig. 3 is an elevational view im cross-section
of the landing nipple with a rotary shifter according to

15 the invention in place in its unextended position,

Figs. 4A-B are cross-sectional views of the
landing nipple with the rotary shifter in place taken
along line B-B of Fig. 3,

| Figs. 5A-C are cross-sectional views of the
20 landing nipple with the rotary shifter in place taken
along line C-C of Fig. 3,

Fig. 6 is an elevational view in cross-section.
of the landing nipple with the rotary shifter in plageain
its fully extended position, -

25 Fig. 7 is an elevational view in cross-section
of_the ropafy shifter in its fully extended position, and

Fig. 8 is an elevational view of the inner

mandrel of the rotary shifter showing the curved grooves



3.in the innéer mandrel. Fig. 1 shows landing nipple 10 with control line 12
to the well surface control manifold. Landing nipple 10 is operated by .
rotation as will be explained, and is 5 nade up of a nipple profile sub 28
which.is threaded to | anding ni pple housing 56. Rotary sleeve 34 is
provided with one or nmore slots 26 and extended slots 27 and is positioned
I nside nipple profile sub 28. The slots 26 and 27 are provided 10 in the
sl eeve i34 foriAangRaerBRbromadde-cqr. nore keys 30 of “a.rotary shifter 24, as
di scuss&d further bel ow. The slots 26 and 27 are held in radial alignment
with slot 20 in gui de sFegue1l&hoRacaus@isig tripplay NOVwith learitSbDt Birs,
extended slots 27 and slot 20 and the spacing of the 15 45 angl es at each
end, only a ubZgte thef wedl24usfiadee amdnbalo manmoifialel.a Lemling abipplee
comuni cation, so avoi ding accidental shifting. Rotary sleeve 34 is al so
provi ded wi t h18nésoppaptedpdm sodation msemdrddbbe eaplained,y and abert ures
14, 20 whi ch provide access to internal bore 21 of |anding nipple 10 and
comuni ca?i onBEBWEBNOENE PAPRLRaPTALIHe Subyi28 sthdich dsdifrenteddte he
out si de di anefer .of rotaréFs eeve 34._ _Rotary sleeve 34 nmay be of any

e

sui tabl e conf ﬁﬁ?ngoﬁlﬁﬁ _ UF&Pgtﬁ n can be achieved. 25 _
70 ShOke 2 1 055, SRES0 Ol oo 50 e L LA 15 B
rotated. slots 26 and extended slots 27 and is positioned inside
%s‘ nipple profile-sub 28. The'slots'26 and 27 are provided
10 in the sleeve 34 for engagement by one or more keys 30 of
a rotary shifter 24, as discussed further below. The
slots 26 and 27 are held in radial alignment with slot 20
in guide sleeve 16. Because of the narrow width of slots
26, extended slots 27 and slot 20 and the spacing of the
15 45° angles at each end, only a unique shifter 24 cah bé '
used to provide a unigue selective communicatioh, (=]e]
avoiding accidental shifting.
Rotary sleeve 34 is also provided with one or
more apertures 14, preferably a plurality of apertures 14,
20 which provide access to internal bore 21 of landing nipple
10 and communication between the internal diameter of
rotary sleeve 34 and the outside diameter of rotary sleeve .
34. Rotary sleeve 34 may be of any suitable configuration
whereby rotation can be achieved.
25 ' Fig. 2A shows a cross-sectional view of Fig. 1
taken along line A-A which shows nipple profile sub 28 and

sleeve 34 before sleeve 34 has been rotated.

An optional means for guiding rotary shifter 24



An optional neans for guiding rotary shifter 24 4 into engagenent with
rotary sleeve 34, preferably guide shoe 16, may be positioned inside nipple
_profile sub 28, contiguous to sleeve 34. Rectangular key 18 is positioned
in the housing of nipple profile sub 28 and gui de shoe 16. 5 Key 18 hol ds
stationary slot 20 and orienting slafs 22 in guide shoe 16 in the desired
position. Conpression spring 19 applies an upward acting force on key 18
and a dewo\angdgememnigh dotsmne dfeevali 3k, swefdbablypgavaded wi t h,—
orienting slots 10 22 which assist in positioning or orienting the }diary
shi f t eshpe dléongnast die Ereitisingd 2hside deippbe pgBofilel sebp28yi ded with

| obe 23 which is better illustrated in Fig. 2A, taken along section A-A of
Fig. 1contigupusrie lesverfodi Mantangitlar ey fbBrigopesipdonpdced apart
15 i n gui de shoe 16. Lobes 23 reduce tq point 9 as_shown in Flg 1 and

Fig. 2AR GheidaRiag ef NiRrla RS Bk ?%p?%%esi%da 5?@%4 ed
o0 R a1 8 SR 050 S R Sl Bl L e d B3GR, 2000 L e
'aS PR M 3 T UM IR SSHEIE ShRlagT I
Pglc?;flg%l ar J:[e:{;%lgé}lyg{‘g”Sélplggﬁn@Cupmrd y sprllrol% %.%&I%?%S@?gﬁ :htlsfgt 27
in sl e@dce on guide shoe 16.
Guide shoe 16 is provided with orienting slots o/
10 22 which assist in positioning ofnorienting the rotary
shifter 24 along stationary slot 20. Guide shoe 16 is
also provided with lobe 23 which is better illustrated in
Fig. 2A, taken along section A-A of Fig. 1. In the
preferred embodiment, there are four lobes 23 spaced apart
15 in guide shoe 16. Lobes 23 reduce to pbint 9 as shown in
Fig. 1 and Fig. 2A. Guide shoe 16 is not necessary but.
represents a preferred embodiment;
| Fig. 2B shows a cross-sectional view of Fig. 1 R
.taken along line A-A which shows nipple profile_sub“28 and
20 sleeve 34 after sleeve 34 has been rotated 45°.
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 bosition, rectangular key 18 is
25 pushed upward by spring 19;into.extended slot 27 in sleeve
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. ..



34. This locks sleeve 34 fromfurther rotational novenent and ensures that
sheared-end 25 is held several degrees away fromthe end of plug fitting
13. 5 Still referring to Fig. 1, a shearable neans, preferably a
netal-to-netal plug fitting 13 is attached to control line 12 by fitting
adapter 15. It should be understood that gug fitting 13 is only one of
many nmeans 5 by whi ch conmuni cati on between control line 12 and the

i nter ngl/ bore 21 of | anditiginixderrithg all #iyls BN & NSisdrswi et sedakve i f
desiredy can be established, by use of rotary sleeve 34. Fig. 3 shows the
| andi ng ni ppl préfewabllyt lze mEral rtoi-aretadhiflgy Rédctingl| IR eis natbached to
non- ext ended position. The rotary shifter 24 is preferably run bel ow

| andi ng ni ppl contredd limen Y2 dedfifting pdantkempl hr ciighshouldhbet op of
keys 30 are preferably pointed so that keys 30 will engage in orienting
slots 22 in tHBAREREOOShFhert Rlivge fiFtinghdas 6 ANlihORe re€ tBANY nBeaREot S
26 and extended slots 27 in order.to rotate sleeve 34. Because the entire

shifter 22 caR¥rYParh, ceEyunieatien Redeesm PRl rbing et i #d Bhegnnent

oih o10ts 26,Al.pahoied 0L Shl Sl S Fh e WRISRdLeCI 10
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rotary sleeve 34. :
o Fig. 3 shows the landing nipple 16 with the

10 rotary shifter 24 in place in the non-extended position.
The rotary shifter 24 is preferably run below landing
nipple 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

15 shoe 16 and be directed into slots 26 and extended slots
27 in order to rotate sleeve 34. Because the entire
shifter 24 can rotate, keys 30 and cross pin 35 are
rotated into alignment with slots 26 and extended slots 27
of rotary sleeve 34. The upward facing square shoulders

20 of keys 30 engage against the downward facing square
shoulder of sleeve 34.

‘'Fig. 7 shows the rotary shifter assembly 24 in
its fully extended position. A travel means, preferably:
rotary cross pin 35, passes through inner mandrel 32.

25 Cross pin 35 is shown passing through the upper end of the
straight, axially directed portion of slots 33 in the
inner mandrel, and pin 35 rotates as it travels along the

curved or inclined portion of the slots 33, causing outer



" rotary cross pin 35, passes through inner mandrel 32. 25 Cr'oss pin 35 is
shown passing through the upper end of the straight, axially directed .,
portion of slots 33 in the inner mandrel, ahd pin 35 rotates &s_ it travels
along the curved or inclined portion of the slots 33, causing outer 6 .
mandrel 38 to rotate. Key retainer housing 37 is secured to rotary cross

o or APy AR Y Fokbell. | Y YIRS e g 37 L4 BRevt bl o -
rotary g r?»}&t?z?ér‘&fé? riéP rf Aling Iﬁf&@éz’! | 9P vg1 BY ’cérxéoégéﬁ;? by

appl yi ng su cirent upw force-on s ter Z4 to.cause en plug'13

to shea QUM d ﬂéhﬁ Sekle i 4 . 2s can be
substi tﬁ?ggE?grEﬂ?lhgsgl ots 336%&63 Wt h%%ﬁ%p%t?%ﬁﬁ%tgﬁgﬁégf their

connect hgBeh® 1N @4 Qiei ey I G dSsIGHEl eto SBuriohReN SbtaLpr assenbly
24 is provided wth a dianetrically retractable neans for prevention of
rotgti opiaf 35NARrnENdFle frdblyouglotdr e sieews IRNDs eroBateanbgs  slide
and which allows rotation of outer mandrel 38-and:cross pin 35. Preferably,
this neappliing lsucf fidieasts engward Force o ostpi £ 55 24 g0 48auseai ned by
connector 52 and pins 51. Springs 50 allow lugs 49 to retract and conpress
i n or deento 2faes phugudd Mmmezhesyr el thrugh erdnward@sforcei conld Lugs 49
are provided with grooves 54 and ears 53 which-releasably fit in a groove
i n sheabesusede instead. 3
Grooves can bé substituted for the slots 33, '\)
10 with appropriate adaptation of their connection to the
housing 37 and outer mandrel 38.
Rotary shifter assembly 24 is provided with a
diametrically retractable means for prevention of rotation
of inner mandrel 32 through which inner mandrel 32 can
15 slide and which allows rotation of outer mandrel 38 and
cross pin 35. Preferably, this means is.a lug sub
assembly 48 which comprises lugs 49 retained by connector
52 and pins 51. Springs 50 allow lugs 49 to retract and : RES
compress in order to pass through honed bores and other
20 restrictions. Lugs 49 are provided with grooves 54 and
ears 53 which releasably fit in a groove in shear sleeve
46 to expandably secure lug sub assembly to shear sleeve
46.
Rotatable outer mandrel means 38 for releasably
25 engaging a desired rotatable means of a piece of equipment
preferably comprises a retractable means for that

releasable engagement. The retractable means preferably

comprises at least one key 30 and leaf spring 40 in the



46 to expandably secure |ug sub assenbly to shear sleeve 46. Rotatable
outer mandrel neans 38 for releasably 25 engaging a desired rotatable
means of a piece of equi pment preferably conprises a retractable nmeans for
t hat-"'r el easabl e engagenent. The retractabl e neans preferably conprises at

| east one key 30 and |eaf spring 40 in they 7 key retainer housing 37.
The spring 40 provides an outward force on keys 30 to maintain themin the

protrac{ed posdyt irtdliienhewh g ®7. RorRé abbeinyt 20 pradiabsmaans 38 al so
preferably 5 i ncl udes shear sleeve 46 which is contiguous to inner

mandrel 32 amtvwerd efomme abvh ckeesin?30 €efmainnginothen. i, thener mandrel 32
is shown with two "J" mandrel slots 33 approximately 180[err] apart, which
represent s tmrqingeteddesitiourduring foetanéonnner 10 mandrel. [Inner
mandrel 32 should have at |east one at |east partially curved or inclined
groove al ong the Iongitﬁﬁﬁﬁﬁﬂ b&i%PEﬁrimﬁk@rﬁgnE¢§PSS¥3 plepepapferabily: s
33 forman inclined ne relative t the |l ongitudinal axis of inner

mandrel 32 afdShud I§ T gkeeve 46 wnlChF$ cﬂﬁ@%ﬂﬁﬂBSnFﬁpFBnﬁFofilé sub

28 and sl eeve 34 V\nt\t}3 ota y shlfter t he_non-extended position before

any rotation 5Fm§iée ?éﬂ%ﬁr?fgig eFWﬁan?rttlng 13 is shown next to
cutter 29. 3l eeve 34 '%&P&fﬂkﬁ’uéotﬁé?ysfeiﬁh&ferRH§é993§71§”9n8Qﬁar

sl eeve 46.
with two "J" mandrel slots 33 approximately 180° apart,

o which represents the preferred configuration for the inner

10 mandrel. Inner mandrel 32 should have at least one at
least partially curved or inclined groové along the.
longitudinal axis of inner mandrel 32. Preferably, slots
33 form an inclined plane relative to the longitudinal
axis of inner mandrel 32 and are helical.

15 : Fig. 4A shows nipple profile sub 28 and sleeve
34 with rotary shifter 24 in the non-extended position.
before any rotation of sleeve 34 has taken place. Plug

A fitting 13 is shown next to cutter 29. Sleeve 34 is

cohtighous to key retainer housing 37 and shear sleeve 46.
20 Inner mandrel 32'is-shown:with slots 33 ‘and lug 49 with |
pin 51.
Fig. 4B shows nipple profile sub 28 and sleeve
34 with rotary shifter 24 in a semi-extended position |
after rotation of sleeve 34 22.5°. End 25 is shown after
25 having been sheared.
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 taken place. Keys 30



20 | nner mandrel 32 is shown with slots 33 and lug 49 with pin 51. Fig.
4B shows nipple profile -sub 28 and sleeve 34 with rotary shifter 24 in,a
~sem -extended position after rotation of sleeve 34 22.5[err] End 25 is
shown after 25 havi ng been sheared. Fig. 5A shows nipple profile sub 28 .
and sleeve 34 with rotary shifter 24 gn the non-extended position before
any rotation of sleeve 34 has taken place. Keys 30 8 are shown in a ~
fully exrendddwpoin i0FulilhigkteiRad 3osCoitn | wiehinplovgs483is showr, .
under keys 30. Fig. 5B shows nipple profile sub 28 and sl eeve 34 With*
rotary €hnttidevadt isprdrge0 e esidwoh pusier deys 3@fter rotation of sleeve
34 through 22.5. Keys 30 are noved through | obe 23 toward a retracted
position. Fig. SCFigowdEighsiws priginle paf e osub s2&card3gleeva rotary
shifter 24 in afully extended position after a 45[err] rotation of sleeve
34. Key§43U1§Perﬁm3F7:ﬁ?lfq%ﬁré%n¥ﬂiqrF?Wﬁ?P%E%ﬁ@?@nP%ﬁﬂté?B now at poi nt

of Bl ugSEEEr: AT EERLR0 N RISFYD#k RO - Tas XRE5s3802F8 Totate to
R e R e A A
first rel ease posigypn 48 AN 1L oV ELLNE Sdb 3§ BEENs1eeve
34 with rotary shifter 24 in a fully extended position
after a 45° rotation of sleeve 34. . Keys 30 are fully QJ
10 retracted in this position and are now at point 9 of lobes
23 in guide shoe 16.
After sleeve 34 rotates, and shears end 25 of
plug fitting 13, continued upward jar blows cause keys 30
to rotate to the release position. Keys 30 release
15 because of four off-centre turned surfaces which are
machined into the upper end of guide shoe 16. The first
release position is reached after sleeve 34 has been
rotated 45°.
Sleeve-é4 is locked ffom_further rotational
20 movement, thus prevénting premature lockout and shifter 24
may be removed. |
QOther alternatives within the scope of the
invention will be obvious to one of ordinary skill in the
art. |
25 The accompanying drawings also appear in our
corresponding Application No. 9302630.0 which is directed
to a landing nipple, such as may be acted on by a shifting

tool according to the invention, comprising a nipple



rotated 45[err] Sleeve 34 is locked fromfurther rotational 20 novenent ,
t hus preventing premature | ockout and shifter 24 may be renoved. O her
alternatives within the scope of the invention will be obvious to one of
ordi'nary skill in the art. 25 Jhe acconpanyi ng draw ngs al so
appear in our correspondi ng Application No’ 9302630.0 which is directed to
a lIandi ng nip . SUC S . Act L) C ing to
The 1 nvont ol P oGHEe By S Lens1A5" AEpBle Nofia?ly, LollpbEen B6TRES ¢

housi N connggfgih & oyt des T PR, P& Ofbt8ry UlemBet 0bS&Y tHBADAI 1ASSHEI @Rl
inside the nipple profile sub, wherein the rotary nenber contains at |east
one slot or HYPFLS Erotes eslb f ovhergagetRet rbyadpemémbedr contaihggatof a
rotary shifter, a bore in the wall of the nipple profile sub, to which is
connected a Sisdsicconeondlot or neratousiowabisefeinstbecengagementybyi oge
conmmuni cation between the surface control line and the internal bore of
sai d | andi ng on ppdee Thgs @bphirataon skifter, agpsborenierkbe weldk efnet hod
of providing comunication within the |anding nipple between a surface
control |ine & »irpie p¥efibereubi tRcwhidli 5 FPPReetafdai s¥réaretent s

are incorporated herein by reference. ) o
control line and a means for selectively providing

communication between the surface control line and the
intérnal bore of said landing nipple. That appliéation is

10 also concerned with a method of providing communication
within the landing nipple between a surface control line
and an internal bore of the landing nipple_and its

contents are incorporated herein by reference.



10 CLAIMS 1. A rotary shifting tool conprising: a rotatable outer
mandrel neans for rel easably engaging a desired rotatable neans of a piece
of 5 equi pnent, an inner mandrel nmeans slidable in a |ongitudinal _
direction within said rotatable outer mandrel neans, wherein said inner =
mandrel contains at | east one at |eastOpartially curved or inclined groove,
or slot along 10 the longitudinal axis of satd inner mandrel neans, a )
travel r@faEM3or travelling within said groove or slot of said inner =
mandrel means and being connected to said.rotatabl e outer mandrel mean¥,

wherein said travel nmeans rotates as it travels along at |east a curved or

15 I nclined portjon of said,groove Fereb ES|ng sai d outer mandrel
means totvotate; hdEY tﬁ?&nﬁ???ﬁb??yt?g rﬁ?P EF§ Hﬁans for prevention of
rotation of said inner ngi ans % I ugh a|d nner ndrel means
can slide and which E?Fggg %tg? 9% PErr ﬁﬁf@P feans and

sai d U1 auElagBanS, Jestirea olggassz%aﬁ,xaa 5@ ggg.;&aele gl claim 1, wherein

said ro means easabl y engagi ng a desired

rot & abl&gyiBshenef a pi ece of equi pnent i ncludes a retractable neans for
rel easably engaging a desired 25 rotat abl e means of a piece of equi pnent.
[err] * C L M &n inner mandrel means slidable in a’

longitudinal direction within said rotatéble outer mandrel
ﬁeans, wherein said inner mandrel contains at least one at ;.)
least partially curved or inclined groove or slot alohg

10 the longitudinal axis of said inner mandrel means,

a travel means for travelling within said groove
or slot of said inner mandrel means and being connected to
said rotatable outer mandrel means, wherein said travel
means rotates as it travels along at least a curved or

15 inclined portion of said groove, thereby causing said
outer mandrel means to rotate; and

a diametrically retractable means for prevention
of rotation of said inner mandrel means through which said
inner mandrel means can slidé and which allows rotation of

20 said outer mandrel means and said travel means.

2. The rotary shifting tool of claim 1, wherein
said rotatable outer maﬁdrel means for releasably engaging
a desired rotatable means of a piece of equipment includes
a retractable means for releasably engaging a desired

25 rotatable means of a piece of equipment.

* c L M - *



3. The rotary shifting tool of claim1 or claim?2, wherein said
rotatabl e outer mandrel neans conprises a shear sleeve contiguous to said

i nner mandrel neans and said retractable neans. 5 4. The rotary
shifting tool of any one of clains 1 to 3, wherein said curved groove or
slot forns an inclined plane relative to said |ongitudinal axis of said

i nner mandrel neans. 5. The rotary shifting tool of any one of

cl ai N8 10 80 4 wher efThes aicdabya shli frdags tcola afbtcdraincrlosse pexaim. 2,

The ro?&ry shifting tool of any one of clains 1 to 5 wherein said

di anet ri cal | yhezeincsaide negarabdenpritegs meridnrels meanss qdpprises a The
rotary shifting tool of claim®6, wherein 15 said |ug sub assenbly

conpri ses a ?D@artﬁéeﬁﬁﬁsCOPW69§§P§n§§'&ﬁ& Jéﬁﬁﬁé&ﬁﬁ%ﬁﬁﬁiWﬁﬁﬂﬁnﬁpéald | ug
has an ear mhlch is rel easably secured in a groove or slot in said inner
mandrel . 8. Said YeRraGta %FPP§ng tool conprising: 20 a
rotatabl e outer mandrel for rel easably .engaging a desired rotatabl e neans
of a piece of equipnent, said outer nandrel conprising a retractabl € neans

for relegsabyy engaging,a gesiigd fQtRial) RdMats Uy Wdd of Hains 1

€0 3, wherein said curved groove or slot forms an inclined
plane relative to said longitudinal axis of said inner

N’ mandrel means.

5. : The rotary shifting tool of any one of claims 1

10 t0 4 wherein said travel means is a rotary cross pin.

6. The rotary shifting tool of any one of claims 1
to 5 wherein said diametrically retractable means

comprises a lug sub assembly.

, 7. The rotary shifting toollof claim 6, wherein
15 said lug sub assembly comprises.a lug, two pins, two
springs and a connector and wherein said lug has an ear
which is releasably secured in a groove or slot in said

inner mandrel.

‘8. : A rotary shifting tool comprising:

20 a rotatable outer mandrel for releasably
engaging a desired rotatable means of a piece of
equipment, said outer mandrel comprising a retractable

means for releasably engaging a desired rotatable means of

* [ L M H *



a piece of equipnment, and a shear sleeve contiguous to said retrattable
means, an inner mandrel slidable in a longitudinal direction within said
outer mandrel, wherein said inner 5 nmandrel contains at | east one at | east
partially curved groove or slot which forms an inclined plane relative to=
the |l ongitudinal axis of said inner n&ndrel, .a travel nmeans conprising a .

rotary cross pin for travelling wthin said groove or slot of said inner 10
mandr el @ paedeprf equwipsendt .t @ndaiad sheear sheevee|contHgudys std d rotar§} :
cross pin rotates as said rotary cross pin travels along the curved pdftion
of sai dSgido¥etspcipble MEANShy causing sai d outer mandrel to rotate; and a
dianetrically retractabl e neans conpr,i si a 15 | ug, sub. assenbly for
prevention of rot &% RVEF m%gﬁm T m&@ggww%i d inner
mandrel .can _slide and.which allows rotatiqn of sai.d outer ymandrel and said
Tovary areestipR«d¥hitssldou e RBLREATT, Sl RaLd IRRS T nerei n 20

5208 0 QUERLES ALk ESLEAGAH 898002936 Y G RP il g [V PI NS

two " springs and-a connector, erern sal as an e

rel easal¥o98CHEed16% FRICPOYRANE 33 dndiiHed M reihtive to IN€ rotary
n 0 to 9,

shifti t 0o any one of clains 1 25 erein sald retractabl e

[rean]s CERBI 18RF1 L8Rt 231 kBY s21d IPHeRd mahdkdeey Tetainer housing for
err

a travel means ccmprising a rotary cross pin for

1

travelling within said groove or slot of said inner. o
10 mandrel, said pin connected to said outer mandrel, wherein

said rotary cross pin rotates as said rotary cross pin

travels along the curved portion of said groove or slot,

thereby causing said outer mandrel to rotate; and

a diametrically retractable means comprising a

15 lug sub assembly for prevention of rotation of said inner

mandrel through which said inner mandrel can slide and

which allows rotation of said outer mandrel and said

rotary cross pin.

9. - The rotary shifting tool of claim 8, wherein

20 said diametrically retractable lug sub assembly comprises
a lug, two pins, two springs and a connector, wherein said
lug has an ear which is releasably secured in a groove in

said inner mandrel.

10. The rotary shifting tool of any one of claims 1
25 to 9, wherein said retractable means comprises at least

one key and spring in a key retainer housing for
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13 rel easably engaging a desired rotatable neans of a piece of equipnent.
11. N The rotary shifting tool of any one of clains 1 to 10 wherein
said eurved groove is helical. 5 12. A rotary shifting tool
conprising: a rotatable outer mandrel for rel easably engaging a desired
rot,at abl e means of a piece of equi pnent, i d outer mandrel conprising a
retractabl e neans for rel easably engaging a desired rotatable neans of 10
a pi ece of exmleasablysandagingast desdresanotetaplies megng A astpiere key
and spng in_a key retainer housing and a shear sleeve contiguous to said
retract abl e dEafgulaReNtner mandrel slidable in a | ongitudinal direction
within said outer nmandrel, wherein said inner 15 mandrel contains two at
| east partially curved helical grooves or slots, where said grooves form an

i nclined pl | at i I L tudi nal ' i d i .
el oo T oor £ VEnkCrbREry B EYhBkoBl| 557hei hd METCIEARE L. 2
groaves of St8!2o%nsflin! DA%h BRAJLA gr8BLd B nedaResled to sald outer

mandrel , whefein sail otary Cross-pirn“rotates as said rotary cross pin
travel s along the curved portion of said grooves or slots, thereby causing
said outer mandrel to rotate; and 25 a dianetrically

retractabl e y@ans conpii sbedrg LHErs¥hgasseIbbymbisamgiention of rotation
of 'said inner 11111111 111111 11111111%11111 * C L M S *
- ' a rotatable outer mandrel for releasably
kgf engaging a desired rotatable means of a piece of
equipment, said outer mandrel comprising a retractable
means for releasably engaging a desired rotatable means of
10 a piece of equipment, said retractable means comprising at
least one key and spring in a key retainer housing and a
shear sleeve contiguous to said retractable means,
an inner mandrel slidable in a longitudinal
direction within said outer mandrel, wherein said inner
15 mandrel contains two at least partially curved helical
grooves or slots, where said grooves form an inciined
plane relative to the longitudinal axis of said inner
mandrel,
a travel means comprising a rotary cross pin for
20 travelling within said grooves or slots of said inner
mandrel, said pin connected to said outer mandrel, wherein
said rotary cross-pin rotates as said rotary cross pin
travels along the curved portion of said grooves or slots,
thereby causing said outer mandrel to rotate; and

25 a diametrically retractable means comprising a

lug sub assembly for prevention of rotation of said inner

* N



14 mandrel through which said inner mandrel can slide and which all ows
rotation of said outer nmandrel and said rotary cross pin. 13. The-
rotary shifting tool of claim12, wherein 5 said dianetrically A
retractable lug sub assenbly conprises a lug, two pins, two springs and a4
connector, wherein said lug has an edf which is rel easably secured in a .
- groove in said inner mandrel . 14. A rotary shifting tool constructed
and ar r apgdygelo thrpygghy sthighy ssidal dinnar wandeed ean yshideeard bed he;@i n

with reference_to the acconpanyi ng draw ngs. 4err * C LM S *
which allows rotation of said outer mandrel and said

*

rotary cross pin.

13. The rotary shifting tool of claim 12, wherein

5 said diametrically retractable lug sub assembly comprises
a lug, two pins, two sp:ings and a connéétor, wherein said
lug has an ear which is releasably secured in a groove in

said inner mandrel. _ o ' : O/

14, A rotary shifting tool constructed and arranged
10 for use and operation substantially as described herein

with reference to the accompanying drawings.
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