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have been used for many years. Side pocket mandrels and
| s therefor have been suppliedzby a nunber of suppliers in 10
. Kickover tools fromone supplier may not work well in the

nmandrel s of another supplier even though such kickover tool may

tended for ,use in such _side pocket nmandrel. It has been .
pr ovFBésa ipveation e lakes dio \Warshlibt| apparasHgadnd &% h

] ' t desi d_f th h, mandrel, and t
prediFpialy) Ho, e patRAt nmaRaF Bl Fn o HES, HinBRAy ks | n

g@gggels have been in the formof a sleeve surrounding the bore

Srde pocket mandrel, this sleeve being provided with a pair of
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| ower end”of the eeve upward to t | ower en
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only, this slot nmay pass conpletely through the sleeve. In
Bevibesslint orayefi6bvindetipenvirien their cofifwrt deceptatlies hrave

houl der conpletely blocks the slot. Such shoul der at the upper

beeni ysedi foretany ye@ineat | fide kosietemandslels and ikidkeyer
ngggegherefor have been supplied by a number of suppliers in
the industry. Kickover téols from one supplier may not work
well in the °side pocket mandrels of another supplier e#en
though such kickover tool may have been intended fdr uée in
such side pocket mandrel. It has been_desirable'to provide a
side pocket mandrel which would be compatible with virtually
any kickover tool designed for use with such mandrel and to
minimize difficulties érising from such mismatching.

The orienting méans.in side pocket mandrels have been in
the form of a sleeve surrounding the bore through the.éide
pocket mandrel, this sleeve being proﬁided'with a pair of
symmetrical guide surfaces generally helical in shape leading
from a point at the lower end of'the'sleeﬁe upwardly to the
lower end'of a longitudinal orienting slbt. 'In some cases
where the sleeve provides oriéhtation only, this slbt may pass
completely through the sleeve. In other mandrels the slot may
be provided with a shoulder, and in some cases this shoulder
completely blocks the slot. Such shoulder at the upper end of
the slot is utilized in activatiné a kickover tool after it

has first been oriented.
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- Kickover tools of the orienting type are provided.wth, an orienting key

fficiently narrowto enter the orienting slot in the orienting sleeve and

ve an abrupt upwardly facing shoul der thereon. Wen this abrupt shoul der ¢
‘engages the 05 orienting sleeve, it will follow one of the gui de surfaces
causi ng the kickover tool to rotate about its | ongi tudi nal axis until the
key becones aligned with and enters T#2 slot, thus orienting the kickover

tool with re 9 t to he sid cket drel, that is onj t he £
@ kover " ooREEEDVeS 5131 8F | PR SEERFEAS| tvbfibee rael AR LR ALY o,
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al i gnneshoWlE8rt Mhetidomil reiemt ablie Qfbrddpt SEHEuD@Ekelendarddise! thdli ckover

tools are commonly run into wells and renoved therefrom by conventi onal

wi 08l i nergégntingnisleevey diweill ofiellbdwponpdodn thecrqaiidessutfadde | atter,
t he ki ckover tool and 20 a string of punpdown tools including piston
units acsusbngdthy Hidkevemsteok tat yosatteoaboyt tiks wedtnghyudinall ation
of fluids through the well. Wether the kickover tool is run by wireline or
by punp@¥hf HEFHéd§he|$QKsh9ﬁﬁHﬁﬁn§;%ﬁQﬁq<ﬁﬂqhtﬁ?qxﬂﬂ?QﬂstWhﬁ\ﬁﬂquty of

t he ki ckpver tqol th respect. to the 2 de ock t man Th t
oftenI 0 l\éﬁsgﬁ&f‘t\é‘mﬁg Iﬁt’@i kevr Wi’ﬁg wt"%’ s‘f%leg% cﬁé‘f1 rr;?\drial

at exCeasiigeVELARRLICS Lulll S SV e g Qg @ﬁedgfg%gg%?%h%ﬁ odn Lhe

wel | I'Ag urlng puﬁp own op EPns AN | So~d ypass

th'i@UQh:LhEEa!Eh.EKQVPar cié*f’ice Tﬂﬁs%hga%fﬁés@ tb€eptacle of the side
poqket @andrel, In some cases, as'where wireiine.equipment is
used, the same abrupt shoulder of the orienting key also
engages the shoulder in the slot, and further movement of the
kickover tool causes it toc be activated such that a portion
15 thereof is shifted laterally into alignment with the offset
receptacle of the side pocket mand:el.

Kickover tools are commonly run into wells and removed
the:éfrom by conventional wireline equipment or by convention-
al pumpdown operations. In the latter, the kickovér tool and

20 a string of pumpdown tools including piston units are moved by
fluid pressure into and éut of the well by circulation of
fluids through the.well. Whether the kickover tool is run by
wireline or by pumpdown methods, it is sometimes difficult to
control the velocity of the kickover tool with respect to the

25 side pocket mandrel. Thus, it often occurs that the kickover
tool moves through the side pocket mandrel at excessive
velocities. This may be due to the drag of the tools in the
well tubing during pumpdown operations and also due to the

fluid bypass through the kickover tool. These may cause the



;Zf tools to | odge nonentarily in tight places in the tubing and then nove
qui ckly until stabilization occurs and normal velocity is restored.. o 1@
Simlarly, inwreline operations (the wireline being elastic), such a

copdi tion can occur. 'This 05 condition can be further aggravated where
the wireline reel is nounted on a floating vessel which tosses about on the
water's surface relative to the well whiclg-is stationary with the earth.
When t he ki ckover tool noves too fast relative to the side pockat nandrel,

i t8.0rienti ngpdiey t8Y1dddd hemei£rFilyein Orightt Oplades hin othentubing| ande.
One particular type of orient- ing key has failed frequently and caused
consi der abl exdirf fmoveulduicklYhemtil s stpbdlizaképnerarayss oardomarmalgui de
sur- faces on an -orienting sleeve while the kickover tool is nmoving rapidly
\liv! t E rel ati ozlre]tdmirtqt d,shmmde.bl Simitlanlnalin yigelime qperatdiongd (the ne
i ckover tool. In such case, the orienting key may strike the juncfure of
: Eet opfom té’lglﬁlﬁé!%lb¢m ehastir) oppBsSh: & \&9’!‘116%'%&?} T Suc#’l'hﬁnner
at it causes the orienting key.to retract nentarily a t
NG R P A P g A S N
i nvention overcaonmes such diff.i. in.a e Leh il Lpatle
exE)I aj[ ned. N%E%ﬁ ot & 0&1-1131:5 Tz‘i’)rét-s""\/%z%'s wﬁgg Eg\r%%btghg% l(‘)ljltl gfv?m Egéﬁ'%e& 8
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4,034, 806 2, Q481341 when thSXkid@rer todl MokeE oo fast relative to the

side pbdket mandrel, its orienting key may fail.to énter the

10 slot of the dtiehting sleeve. One particular type of orient-
ing key has'%ailed frequently and caused con#iderable'diffi-
culty. When this type of key ehgages one of the gquide sur-
faces on an'drienting_sleeve while the kickover tool is moving
rapidly with relation thereto,.considerable fotationél fofCe_

15 is applied to the kickover tool. In such case, the 6rienting
key may strike the juncture of the opposité guide surface énd
the opposite wall of the slot in Such.manner that it éauses
the orienting key to retract momentarily and paés thfbugh the
sleeve without ever orienting the kickover tool.

20 The present invenﬁién overéoﬁes such difficulty in a
manner which will be hereinafter éxplaihed. _ o |

A search of the prior art_ﬁas made, and the following

U.S. patents.wete located, each of which iliﬁstrates an

orienting sleeve in a side pocket mandrel.

25 2,942,671 3,807,498 4,034,806
2,948,341 3,827,489 4,051,895

3,353,607 3,827,490 4,066,128

3,581,818 3,837,398 4,103,740

3,374,445 _ 4,106,563

3,610,336



3, 353, 607 3,827,490- 4,066,128 3,581,818 . 3,837,398

3,610, 336 3,874, 445 4,106, 563 -5- 3,727,683
4,106, 564 3, 732, 928 3,889, 748 4,135,576 :
3, 891, 032 4,146,091 3,741, 303 - 3,965,979 . o’
05 3,752,231 4,002, 203 - 4,239,082
4,031, 954 , 4,2717902 3,796,259 4,033, 409

I ncl udeq Ln.t above Li are.three patept ich are considered
exenpl ary of the Sybgg!g§3side péCEZF’hﬁﬁdref 18'£8€r$@¥?ing sl eeves of s
whi ch the present ,i nghLEN IS ap | vement ecklst al so includes a
fourth patent-mhiéhggﬁrggﬁrates gﬁgg%égégibes a4k%%€632§ t ool having an
orienting key of gheshiypggewhi ch Bagglpeggzassoci gt ggegVhg{ the failures
di scussed hereinagévefl_'?g9 | BU.%.'gatent hb.'g,%ﬁ2,27l whi ch issued to
Harry B. Schramm gn74wungo38, 1969,9ds58¢b98es a sigegppghet nandrel with an
orienting sleeve therein, the orienting sleeve having a pair of guide
suobBaces which | eag76a,a3longitudijoak,208enti ng4sks9,082ch passes
conpl etely through the sleeve. 20 - U-S. Patent No. 2,948, 341 which
i ssued to John V. 3F788d387 Augus#,0311988 di scl $s28129€2de pocket mandr el
having an orienting sleeve therein which is provided with guide surfaces

| eading to a | ongPtd8fmdPIori ent #n@33r80%nhi ch Hadlted3tdm

Included ih the above list are three patents which are

considered exemplary of the'types of side pockgt_ﬁandrel

10 orienting sleeves of which the'preséht invention is an im-
provement. <The list also includes a fourth patent which
illustrates and describes a kickover tool having an orienting
key of the type which has been associated with the failures
discussed hereinaboVé,_ |

15 U.S. Patent No. 2,942,671_which_issued ﬁo Harxy B.
Schramm on June 28, 1960 discloses a side pocket mandrel with
an orienting sleevé'therein, the orienting slegvé having a
pair of guide surfaces ﬁhiqh_lead to a longitudinal orienﬁing
slot which passes completely through the sleeve.

20 U.S. Patent No. 2,948,341 which issued to John V. Fredd
on August 9, 1960 discloses a side pocket mandrel having an
orienting sleeve therein which is provided with guide surfaces
leading to a longitudinal orienting slot_which passes con~-
pletely through the sleeve,_but the sleeve is further provided

25 with shoulder means located in the slot.

U.S. Patent No. 3,827,490 which issued to Howard H.
Moore, Jr. and Harold E. McGowan, Jr. on August 6, 1974
discloses a side pocket mandrel having an orienting sleeve

therein having a pair of guide surfaces leading to an

e



pletely through the sleeve, but the sleeve is further provided 25 ~'with
shoul der neans-located i'n the slot. U S. Patent No. 3,827,490 which issued
to Howard H. More, Jr. and Harold E. McGowan, Jr. on August 6, 1974 )
dlgjloses a side pocket mandrel having an orienting.sleeve therein having a
pai.r . of gui de surfaces leading to an -6- orienting slot and a trip -

shoul der at "the end of the slot which comg-etely blocks the slot. These

t hr.ee patents are typical of the types of orienting sleeves which are

di setosed i notientidherspateand lai trip aditvelddds at the en8. ofatthe ot
3,876,001 which issued to WIlliamB. Goode on April -8, 1975 illustrates and
descrlbeszathmbveﬂmeetelbrb&sekﬁnt@ﬁd@%ﬁiN«HThﬁﬂﬂk%#E?%mpéﬁeﬁFé are
equipped with orienting sleeves such as that just nention with respect .to -
Patent No. 3t¥RicabofThhe kyRes.ef ?Bb?nf-%n%]cﬁl}%‘é%ﬁ \A‘ftﬁfghna’i diggiesad ng

key having a, portion thereof rotr roma w ndow and presenting cam
surfaces whi Vﬁ%l‘ﬂt@%@ﬁ%e ]tlrfg‘% Rtrdly toward retracted position

when megLing Wthu@stﬁu%hen%: rf?%”?“l]as amlf.;f@héak% ?@&1& Appyar dly

opening“Tadi al slot™at upper € | ece rvotal ly

mount ed in t&ﬁo&é%n ApFiisglihbes anaetkatéae%apIdes@hmsplaaqedlebver
rel easably hold It in he p05|t|on shown, in which position the filler .

pi ece presentSoBNESL U8e uﬁ%&dbypbaﬁengmahanéder whchnggegecetfi¢ppeddeith
surfaces and trip shoul der of an orienting sleeve. Upon shearing the shear
pin, 20 therfehting psheevdecames asiopeattjust mentidnedoritl |tespagte-to

Patent No. 3,827,490. This kickover tool is equipped with an
10. orienting key haﬁing a portion thereof protruding from a
window and o}esenting caﬁ surfaces which would tend to cam the
key inwardly toward retracted position whenrmeeting with |
obstructions in the well tubing. This key has ah upwardly_
opening radial slot at its upper end.and has a filler piece
15 oivotally' mounted in the slot. This 'filler piece is
shear-pinned in place to releasably hold it in the position
shown, in whlch position the flller piece presents an abrupt
upwardly facing shoulder to engage the guide surfaces and trip
shoulder of an orienting sleeve. Upon shearing the shear pin,
20 the filler pieoe becomes ihooerarive, and the key will there-
after pass ehoulders.or.obetructiohs with readinesslbecause of
the key's cam_surfaoes.mehrioned earlier camming the key
toward retracted poeitiOn upon ehcountering obetructions in
the well tublng. _ |
25 There was not found in the prlor art patents a side
pocket mandrel hav1ng a longltudlnal orlentatlon slot and a
'palr of gulde surfaces therebelow dlrected upwardly toward the
lower end of the slot but intersecting the slot at different

levels which are spaced'apart longitudinally. Neither was



after pass shoul ders or obstructions with readi.ness because of the key's
am surfaces nentioned earlier canm ng the key toward retracted position

)n encountering obstructions in the well tubing. 25 " There was not
nd in the prior art patents a side pocket mandrel having-a | ongitudi na
entation slot and a pair of guide surfaces therebel ow directed upwardly
ward the | ower end of the slot but intersecting the slot at different
| evel s which are spaced apart longitudinally. Neither was there found &
si de pocket mandrel having an orienting sleeve with a |ongitudinal
orientation slot therein and a siﬁgre gui de surface therebel ow directed
upwardly toward the |ower_end of the slot froma point 5 ., at, the | ower

end of the ori dfte5R) Laund & \#ide, Ragketymandnel evidlg A Qpdadinidal 1y a
| | uti ef i nt ect |- h | ot,; The . t i t.i '
buer comes ¢ he fHR e ot % s SR anka ey A8 SRS Dr ovi di n
si de 10 POglet, @@%’%%ﬁa&q .'Eh:q{dtc%“é HADF T M) W th quide
surfaces of a novel for [ el imnate mal functioning as descri bed above

and thus saves ypiady diy it d U 1 A0 A G THYB 13 ElonPla (Y ihtPr esent
I nvention 15 there is provided an inproved orienting-type Side pocket

mandrels incl udikhe! BV Ad®BE reh oriddtihg? STRidVeDAEFAGE Heldle@dinr ough;
connecting nmeans on.its opposite ends for attachnent to a string of well
path and making subsgantially E*full revolution before
intersecting the_slotI ”
The pfesent invention overcomes the problems and
shortcomings discussed hereinabove by providiné side
10 'pocket mandrels having Qrienting sleeves therein with
guide surfaces of a novel fofm which eliminate
malfuﬁctioning'as described above ahd thus saveé much
time and mohey; |
According to one aspect of this present invention
15 . there is'provided an improved orienting-type side
pocket mahdrél; including: elongate body means héving
a main paééage'theréthrough; cdnnecting means on its
opposite ends for attachment to a string of well
tubing; receptécle bore meané in said body means
20 offset from and extending alongsidg.saia main passage
for receiving a:flow control device{hbdrt means in
said body means communicating said receptacle bore
' means with the exterior of said mandrei; offset belly
means in said body means above said.receptacle bore

25 means providipg space for operation of a handlihg todl

-



t ubi ng; receptacl e ,bore neans in said body neans 20 of fset from and (izy
ext endi ng al ongsi de sai d mai n passage for receiving a flow control devi ce;

pert nmeans in -sai d body means communi cating said receptacle bore nmeans with
the_gxterior of said nandrel; offset belly neans in said body neans above

sai d receptacle bore 25 means providing space for operation of a

handl i ng t-ool -8- for installing a device in said receptacle bore neans;

and an orienting sleeve in said body neans for orienting said handling tool
relative to said receptcal e bore neans, qsai d orienting sleeve having: a 5

|l ongi tudinally extending orienting slot-therein, and a pair of guide

surfaces bel ow saidfaénidyq%} EB c%egeggggrthsggga?gg%ggaggﬁgﬁghgrn:ﬁiS

slot, said pair of guide surface aving their “upper

spaced apart. 10  peans; aMaC@hdbR9eh®iABOLRREVESRACEa%E Bgﬁgpﬁgﬁﬂgtfaf '
d cket mandrel,

i nvention there is provided an i mprovged ofi enting-type side p

i ncl udi ng: el ongat e drddnvivgnsaiavhaglangricbolageageivietst Baggoh;
connecting nmeans at its opposite ends"for attachnment to a string of 15
wel | tubing; recept adceptacaderbare meansi,dshddyoptentingf sbeeteonnaifg: a
ext endi ng al ongsi de said mai n passage for receiving a flow control device;
p[ort means 3 n sai d lovgy tiddingldynestendinggosieotingeplat| theévebnyi ahdt &e
exterior of said mandrel; offset belly neans ' _

pair of guide surfaces below siéd slot and directed
upwardly toward the bottom of said slot, said pair of
guide surfaces having their upper ends longitudinaily
SpaCfd apart.

10 According to another aspect of the present
invention there is provided an improved orienting-type
side pocket mahdrel, including: elongate body means
having a main passage therethrough; connecting means
at its opposite ends for attachment to.a strin§ of

15 well tubing; receptacle bore means in said body means
offset from and extending alongside séid main passage
for receivihg a flow'control device; plort means in
said body means-communciating said_receptacle bore
with ;he exterior'of said mandrel:; offseﬁ belly means

20 in said body above said receptacle. bore means |
providing épace for operation of a ﬂgnéling tool for
installing a device in said receptacle bore means; and
an orienting said handling tool relative to said

receptacle bore means, said orienting sleeve having: a

25 longitudinally extending orienting slot therein, and a



: in said body above said receptacle bore neans providing space for
copeyplati on of a handling tool for installing a device in said réceptacle
means; and an orienting said handling tool relative to'sai‘d receptacle-
e nmeans, said orienting sleeve having: a 25 ‘longitudinally - o/
extendlng orienting slot therein, and a - 8a- S|ngle gui de surface bel ow
said slot and directed upwardly fron1a point at the lower end of the
orienting sleeve via a helical path and nmaeking substantially a full ,
revol ution before reaching the 5 | ower end of the slot. These two Nt
gui de surfaces may be helical in'T5¥h1and havi ng unequal helix angles The

two gui de surfa§§ﬁgF§ fagnggypygéd$¥lgﬁogg§dpgig£g¥g+ %y appuIarIy

di spl aced from I'on e oritentin roxi mately
90 degrees. A sygpas8eyl Besmn@Ypbener 2¥i gied 1<swébeeﬂul&ﬂttm slot of the
orienting sleeve for activating a kickover tool. The stop shoul der may
conpl etely bl ockribrtshet sideve vianatheldcabnpatly andawsgkidde i nvention
wi |l be described now by way of exanple only with particular reference to
t he acconpanyi ngubdstantijallynat fiellircewolpstion before reaching the

r

5 lower end of the slot.

These two guide surfaces may be helical in form
and having unequal helix angle;?

The two guide surfaces may extend upwardly from a
point which is angularly displaced from the location

10 of tgé orienting slot by approximately 90 degrees.

A stop shoulder may be provided in the.orienting
slot of the orienting sleeve for activaﬁing a kickover
tool.

The stop shoulder may completely block the slot

15 in the orienting sleeve.
The invention will be described now by way of

example only with particuiar reference to the

accompanying drawings. In the drawings:
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Figure 4B.. Figure 6 is a side elevational view of a nodified
issidlevieg nelage\ids Bppgercendi.s a | ower end view of the orienting
Figure 6. 20 Figure 8 is a side el evational view of a
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the present invention.

Figures 4A and 4B taken together constitute a longitudi-

nal sectional .view of a side pocket mandrel oonstruoted in

15

20

25

accordance with this invention and having an orienting sleeve
therein positioned near its lower end.

Figure 5 is a side elevational view of the orienting .
sleeve which forms a part of the mandrel of Flgure 4B. |

Pigure 6 is a side elevatlonal view of a modlfled form of
orienting sleeve. | _

Figure 7 is a lower end view of the.orienting sleeve of
Figure 6. o |

Figure 8 is a side eievational vieﬁ of a further modified
form of orienting sleeve. |

Referring now to Figures'lA, 1B and;f, it will be seen
that the side pocket mandrel is indicated generally by the
numeral 10. Thls mandrel for illustration purposes is con-.
stfucted generally according to the application of Higgins and
Merritt, filed May 12, 1980, Serial No. 148,928, now U.S.
Patent No. 4,333,527. It is thus shown provided with a welded
body 11 having a full-opening bore extendinq therethrough from

end to end anéd an offset receptacle bore 13 extending

| .



-end to end and an offset receptacle bore 13 extending -10- al ongsi de the
pai ) bore 12 and with means at its upper end and | ower ends as-‘at 14 and 15
att achnent to a string of well tubing. Lateral flow ports 16 _ .
nicate the receptacle bore 13 with the exterior of the .mandrel in thes
gl | - known manner. 05 Near its upper end, the mandrel is provided with an
orienting sleeve 20 which is welded_ip_place as at 21, and this sl eeve has
a bore 22 which surrounds the nain bore 12 through the mandrel. The ;\;
orienti [ Lhdgdq wi i dipa Iy ' I 24 =
naving SIGRREAE (Fiie Rabh MORE A bRa Tl S cheaht! AETLLD WERSE T B4 i o

may or meweRObng@8nakehel Y4bhaak 16h€o! attachhene 20 fas skyrihgebepierided
with a pair of downwardly facing guide surfaces 26 which are directed
upwar d- tupihgwar dateeal ofowepdrvé 1becoimindatanthé hesceprache bofaces
are engageabl e by an orienting key of a ki ckover. tool 15 (not shown).
The gui 3 wéghugbe exfegyiny odetbe mapdyeilddnsdhiawed lmkhnowho mapweirt.
causi ng _the ki ckover tool to rotate about its |ongitudinal axis until its
or PEnt | N@aKke}tBeBBRES SRRgn&hewmeRARRd dft PFOViAedoWi&ht RRgOFHEntinFen t he

orient- ing key.is. in the orienting slot, the kickover toql.is proper- 20
I yI ori eﬁ#’@g"?nxplhghléf’aelﬁo(‘f’é eﬁ:aﬂ'gr alage Rs I 'Vtad'1 h’g’:‘r% €X§ e bore
13. | t. .t t wo. qui ' LNg .S
syrmet 188 8 Hore 122 "R | 40P ndl CEng R kb P BRER 1%, I el have
had equhnBebly ARHkCRribRtdAEh dAleve 3 id BrovIMRE  wELHSaNThg1-
intersected the slot on a co n _

tudina; orienting slot 24 having a downwardly facing shoulder

10 25 at the upper end thereof which'may or may not completely
block the siet. Sleeve 20 is furfher provided with a peir of
down&afdly facing guide surfaces 26.which are directed.upward-
ly toward the lower end of the slot 24, and these guide |
surfaces are engageable by an orienting key of a kickover tool

15 (not shown). The guide key upon enqaging one of the guide
surfaces will follow it-causing the kickover tool te rotate
about its longitudinal axis until its orienting key becomes
aligned with and'enters the orienting slot. When the orient-
ing key is in the orienting slot, the kickover tool is proper-

20 ly oriented in the side pocket mandrel with respect to the
receptacle bore 13. '

In the past, the two guide suriaces.on orienting sleeves
have been symmetrical, £hat is, they have been equal in'
length, and if helical, have had equel helix angles. In each

25 case, their uppe: ends have intersected the slot on a common
level. Such orienting sleeves worked well with most kiekover
tools, however; when kickover toels having a certain type of
key were used, it was often neeessary to make,SeVefal trips

through the side pocket mandrel befere orientatien of the



| evel . Such orienting sleeves-worked well w th nost kickover tools, oo
however, when ki ckover tools having a certain type of key were used, it -4
aof ten necessary to nake several trips through the side pocket mandr el —~
beggre orientation.of the. kickover tool was achieved. Such a kickover.
tool .i's partially illustrated in Figure 3, which see. |In Figure 3, the
ki ckover tool is generally indicated by 3he nuneral 30, and the orient- ing
key: is indicated by the numeral 32. The orienting key 32 05 = is bifurcated

at NLS upperk fokbvdei tdb Drvid Gshidividd.an suenial kilckoveenitoglsist pagtially
which is disposed a filler piece 34 releasably held in the position shown
by a shear plrlwscrated din dhigume Koy vikidieselead In Figurend, &he Rdckover
gui ding the key past obstructions as the kickover tool is |owered in the 10
well and is ool | ks |genanallyl indicatedhpyr thed nunexal33ohopnduithengrigdtrey
past obstructions during upward_travel of the kickover tool,in the well

When the fi 1429 lwéc%ssun?!sc?wt_irhvp?hmm%i%- s o, OT A RS Tk h £ 38
oneor 85" RS TG e TR Gir e, Bdotn B Lobd. oo on, SEHARE-
ol'l ow e | : . Ki 3l i

| ongi ¢ uch nal e REHERET E1RE R HEARar £ SERPGHORE, S13 Ao BRATH 5,

and moves unygl laab T WIGhd RoSILRA bl Iby % AR DI BSPamend

of the 20 , 1ts fi pi ece 34 engages the shoul der 25 the filler
pi ece 34 beiggidetihg kOpeidt bageDodi dtolthylowersenar 3pi fodSquilliag thear d

noverment of the orienting key 32 is arrested, and. further upward novenent
of the ki ckoney past obstructiwes as the kickover tool is lowered in the
10 well and is similarly beveled at its upper end as at 37 for
guiding the'key past obstructions during upward trével of the
kickover tool in the well.. When'thé filler piece 34 is in the
pinned positibn showﬁ, its upper end 38 provides én_abrupt
upwardly facing shoulder on the key which will engage one or
15 the other of the guide surfaces 26 én the sleevé 20 and will
follow the guide surface thus causing the kickover tool to
" rotate about its longitudinal axis until the key becomeé'
aligned with the orienting slot 24 and moves upwardly therein.
When the orienting key 32 reaches the upper.end of the
20  slot, its filler piece 34 engages the shoulder 25, the filler
piece 34 being held in operating position by the shear pin 35.
| Thus, upward movement of the orienting key 32 is arrested, and
further upward movement of the kickover tool Wi;I cause
.relative longitudinal movement between the orienting key and'
25 the kickover tool and cause.the kickovér'tool to be activated.
With the orienﬁing key in the orienting slot, the kiékbvér
tool is correctly oriented with respeci to the offset recepta-
cle bore 13, and the kickover tool can be 6perated to install

a device therein or remove a device therefrom. Afterwards, it



el ative |ongitudinal novenment between the orienting key and 25 t he

| ckover tool and cause the kickover tool to be activated. Wth the
grienting key in the orienting slot, the kickover tool is correctly _
griented with respect to the offset recepta- cle bore 13, and the ki ckovely

tool can be operated to install a device therein or renove a device

therefrom Afterwards, it -12- igjipecessary to w thdraw the ki ckover

tool fromthe side pocket mandrel. For this operation the kickover tool is

kY

lifted 3gaifedlddry Neof WikBBrBveahe3k Eieees theldawampreley 5ageng |

shoul der 25 in the orienting sleeve and sufficient 05 force applied

t her et o poekeauskandre RS tPoshehisaldperatgidmethel kdckpiveee tobl oigot ate
about a pivot pin (not shown) to its inoperative position within the key
32. Wt liftedf aigadn pnéid Iheoftildert pdecsy 34t lengages dhes downyardidyat t he
upper end of the orienting key 32 becones effective to guide the orienting
10 kefaging shoulsena?? $nf i EBirating i sheevacpnds suffisiontar dl y
facing shoul der 25 at the upper end of the slot in_the orienting sleeve 20,

an®@5t he IRTCROPPPIISS tharetiu£bEanah RN r b FheaRe ALl lRWinguthe
di fficulty, If .the gyi f ienting sl have 1hej
ends ¢ ofizerspien 34,28 HEaRaTEpahsT REVPE bR nBE SroRT ko oH e "ot
devi ces,, Lentiag key .ot -t he ki t t
consi aor2PerEsied ERLe1dn Blelin BRekRYCHS! WRLOCRAZOEELIE Bleldl

i npart ganguteloablhe’ Yadl, Ut Hedeled GurFade FOWY thebluppet 'edidlcE it
about its longitudi- 20 nal axis with consi derabl e angular velocity.
Thi s magheakidenting key 32 becomes effective to guide the orienting
10 key past any downwardly facing obstruétions such as the
downwardly facing.shoulder 25 af the upper end of the slot in
the orienting sleeve 20, and-tﬁe kickover tool may thus be
withdrawn from the well without difficulty. If the guide
surfaces on an orienting sleeve have.their upper énds termi-
15 nate at a common level, as is the case with the prior art
devices, and the orienting key of the kickover'tool engages
one of them at considerable speed, the sudden cam action of
the key and guide surface will impart considerable rotational
force to the kickover tool and rotate it about its longitudi-
20 nal axis with considerable angular velocity. This may cause
cam surface 37 on the orienting key to_strike the far side of
- the slot at about the juncture of the slot wall with ﬁhe
opposite guide surface and cause the key to be cémmed inwardly
allowing it to:enter_the bore of the sleeve aﬁd thus pass
25 through the sleeve without orientihg the kickover tool and
without the filler.piecei34 ever contacting the downwardly
facing shoulder at the upper endlof the slot. Such difficulty

happens with considerable frequency, and in some cases it is
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cam surface 37 on the orienting key to strike the far side.of the slot at :
about the juncture of the slot wall with the opposite guide surface and
cause. the key to be cammed inwardly allowing it to enter the bore of the ’
sl.éeve and thus pass 25 through t he sl eeve wi thout orienting the kickover

tool and without the filler piece 34 eygrm_contacting the downwardly facing
shoul der at the upper end of the slot. Such difficulty happens wth

coni der ablyady QIEMIGLLEAND dtHER PTRer brientatithy addf hbesvhtion of
achiveve proper orientation and activation of the kickover tool at all. It

wi || be notdheedkickdvexr Riogilr @t2 alllat- the orienting sl-eeve 20 of this

i nvention has a bore 22 and is provided with 05 a longitudinally directed
orientation slotIt2aileadbet hetiipedr isndhef Rilgurs c2vehat dbhewardentingi ng
shoul der- 25 is Iocated in the slot. The shoul der 25 may conpl etely bl ock
the slot asslafi, 2Qof fthidinyentionahaswasberesi2?i paf 1§ Brovided wikh

ot end ol on Wiheliousisn Lo dibs aer syl the heog o0y pheioit,
o h g 5 T o AL AN 15 el
17 LE PSLRGR Hhe Uholndle 2 55 SplpILR1}BTBoLOLE b 1BL 2o
R e
| ongi - tudleaedel:gd r&tati | ¥ite t shotkdepngot hiendlpper erdd dfetlos i shéevg as
10 shown in dotted lines. A pair of guide surfaces 26a and 26b
‘are formed on. the lower end of the sleeve, and both are
directed upwardly toward the bottom of the slot 24.
It wili be notieed-that the guide,surface 26a is longer
than.the guide surfaCe'ZSb.. it may be preferable for these
15 guide surfaces‘te be heiicai and to have different helix
angles. Guide surface 26a intersects the slot at the higher
po.s'ition then does the gﬁide surface 26b so that the _two
places of-interseetion; 26c and 264, are spaced apart longi-
tudinally relative to the-longitudinel_axis of the orienting
20 sleeve. This displacement in most cases will be somewhere
near two inches (5.08 CM)for common sizes of side pocket
ﬁandrels.' N | )
When arkickover.toel-Sueh as the kickover tool 30.haVing
a key such as the orienting"key'BZ_thereon approaches the
25 orienting sleeve 20, as when the kickover tool would be lifted
through the side pocket mandrel 10, the top end 38 of the
filler piece 34 of the key will, in all likelihood, engage one
of the guide surfaces 26a, and the kickover tool will be

rotated in a counterclockwise direction as seen from the top

of the sleeve until the key 32 enters the slot 24. When the



20 sleeve. This displacenent in nost cases will be somewhere- near two

I nches (5.08 CMfor conmmon sizes of side pocket mandrels. When a ki ckover
t ool such as the kickover tool 30 having a key such as the orienting key--32
t hereon approaches the 25 orienting sleeve 20, as when the ki ckover taot
woul d be lifted through the. side pocket nmandrel 10, the top enhd 38 of the
" filler piece 34 of -‘the key will, in all Iikelihood, engage one of the guLde
surfaces 26a, and the kickover tooilds || be rotated in a countercl ocky
direction as seen fromthe top of the sleeve until the key 32 enters t

sl ot Jaickawsr tteol is 1liftkedkEvsthevel the Fildey pidecres4d engagdes | er

pi ece 34 engages the downwardly facing shoulder 25 at the top of the.slot

24, tHhkSOWWaRdly GFARINT FRPYIANFS b chBRt tOP PRetRPCREFEr 2faol nay be

til dtob b |.at d | et the k
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occurs, and e nnnentun1causes the kickover tool to tend to rotate past

. the slgdtivdte WHd Kdaer Mocican I well-knowrC aaane?e Kanew lthest rike

the right-hand wall 24b of the slot and this rotation of the tool will be .
st oppadickdwey ngpdheisepassihgenheough tthe drdlentilignaiddwe f2d |2t piece at
~this tine 15 would be above the point 26d at which the-right-hand wall of._
considerable rate of speed and the filler piece 34 of the key
engaéeé the guide'surface 26a, rapid"rotation to the kickover
10 tool.occurs,'aﬁd'the momentum ‘causes the kickover tool to tend o
to rotate past the slot. It will clearly be seen that. in éﬁch
case the key will strike the right-hand wall 24b of the slot, -
and this rétation of thé'to¢1 will be stopped allowing the key
"to then enter the slot. Since the filler piece at this time
15 ﬁould be above the point 26d at which the-right-hand wall of -
the slot 24b is intersected by the right-hand guide surface o
- 26b, there is no chance that the key 32 will be cammed inward-
ly and cause the key to fail ﬁo_eﬁgage the shouldér-zs_at_the
top of the slot; _ | '
20 In similar but different manner, when the kickover tool ~
is lifted at conSiderablé'velocity through the side pocket
mandrel and the filler piece 34 of the key 32 engages the
gulde surface 26b of the orienting sleeve, the kickover tool
‘will be rotated rapidly clockwise. When the.key reaches. the
25 upper .end of the guide surface 26b,;the'moméntum will cause’
the kickover tool to tend to rotate past the slot, but in any
event the filler piece 34 of the key 32 should engage the

guide surface 26a on the left-hand side of the orienting

sleeve as seen in Figure 2, and the guide surface 26a should



the stot 24b is intersected by the right-hand guide surface 26b, the
no chance that ‘the key 32 will be cammed inward- |y and cause the ke <
fail to engage the shoulder 25. at the top of the slot. 20 In
sigiJar but different manner, when the kickover tool is lifted at
considerabl e velocity through t he side pocket mandrel and the filler plece
34 of the key 32 engages the guide surfad®=26b of the orienting sleeve, the
ki ekover tool w'll be rotated rapidly clockw se. Wen the key reaches the

25hipper cthenfrebtatguthe kickaver2deol m,aqtb ridht the wwEheEs addseckdon.

ki ck tool to tend t tate t th | but t the f

pi ece 34 of TS KEARey shRRM) Shiy ARRanT ur’t’e@%"’z%aeve e L%nd
de of th t , d th 26¢

Should - 1R eﬂ*e%“?«a?a% nﬁﬁ%ﬁ%séﬁsﬁ% raﬁtskf%%cene%%ﬁ P

This tine, I '

: rot Zt eI vrrﬁet h vg%nislfdergg or ce, hlgi@g r%é O‘ﬂélﬁey vvou‘P% tﬁg‘rat E?Flﬂ

the ri gy - haétfbﬂvaéﬂo@r&f&%&m Yed A% Peford, Otanabquethta.e EQEEEnéGgfaéhe

before, and further lifting of the kickover tool would cause the

move upwar diRidkovdie €661 . wouldwehuske thel ilead tdamove upwardage :theﬂﬁ has
been no tendency for the beveled surface 37 at the upper end of the key to
strike the pxioit. 26kt atildhibeh ndtciaqad dohaturimdthizbcase theanee heec heerhao

| eft-hand wal |l 24c of the slot 24. Thus, the tool should be properly
oriented, ar@ndﬂm il thecbeveled swrfecethatat khef urperosndn ofhithe

respect mnuld occu
key to strlke the po;nt 26c at which the gulde surface 26a

10 intersects the left-hand wall 24c of the slot 24.' Thus, the
‘tool should be properly oriented, and there should be little
chance that a malfunction in this respect would occur.

Therefore, it has been shown that when a kickover tool
such as the kickover tool 30 of Figure 3 having an orienting

15 key 32_wirh a filler piece 34 mouhted therein is moved upward-
ly, and the key engages one of the guide surfaces 26a or 26b
of the orienting sleeve, even thdugh the kickover tool is
moving at considerable velocity, the_key will still enter the
slot 24, and the filler piece.34 at the upper end thereof will

20 engage the downwarély facing shoulder 25 - at the top of the .
slot. Laboratory tests have shown that in situations where it
was difficult to achleve proper orientation and activation of

_the kickover tool in the mandrel, replacement of the conven-
tlonal,orlentlng.sleeve having conventlonal guide surfaces

25 with an orienting sleeve having novel guide surfaces such as
shown in Figure 2 has solved the problem. After changing the
conventional sleeve for the sleeve of this invention, it was
very difficult to .pull the kickover tool therethrough without

achieving proper orientation.
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»erefore, it has been shown that when a kickover tool such as the kickover
ol 30 of Figure 3 having an orienting 15 - key 32 with a filler piece 34
unted therein is noved upward- |y, and the key engages one of-the guide-. s
surfaces 26a or 26b of the orienting sleeve, even though the kickover tool °
“is noving at considerable velocity, the key will still enter the slot 24,

and the filler piece 34 at the upperiérd thereof will 20 engage t he

dovwnwar dl y facing shoul der 25 at the top of the slot. Laboratory tests "
have shown t Refermisigt mow diws Bigres t4MasiBli ahdchlt itowiddi bec semaper =
- orientation and activation of the kickover tool in the mandrel, replacenent
‘of the &bakern $idmapPogketnmandraleca® nadnﬁgeéomnes]aprgm-éedsurfaces ;

25 with an orienting sleeye h V|n novel e surf ces such as shown in

Fi gure Yhgzeas,they Tlodle it K ec,sn&ﬁg 4R ViR et ve for
th | f thi i di ff L1, .t t he, ki ck
B AR e LSS M ki

t | drel. of
nogl fi e§ ?’gr mis pr ov edwg\’ﬁler%%msgt @‘iﬁg% rél a’Pgi*i&]’gu:?gEE de?sg rlg hgd

its ori @'&Tg'u%_ss hﬁeVQBnQ%H tsh?xatsoﬁt%n%ﬂ:.@!‘&ﬂ@s sl@leves elirt hHd Hott@m t 0ol's
05 | owered into ‘the well on a wireline, the mandrel 110 of Figures 4A, 4B

and ‘5 haad tis dntelided) ﬁdneavs?e rﬁarpmﬂm&aummdwhére ntkedrilckoverise in
punpdown wells where the kickover tool is noved into and out of the well by
ci rcul atood dfs friovetd ihtoughdthatmnf th@uwpd&wqucimnu&atxnnsoﬁre artic-

‘fluids through the well. Pumpdown kickover tools are artic-

10 ulated for passage through flow lines having bends therein as
sharp.as 60-"inch radius, and it so happens that it is more
practical £0'pla¢e-the ofienting kéy at the lower end of the
kickover tool and the orienting slééve near the loﬁer end of
the side pocket mandrel. | _

15 Mandrel 110 is seen to comprlse a body 111 hav1ng a full-
opening passage 112 extending therethrough from end to end and
having a receptacle bore 113 offset from and extending‘along—"
side the main full-open bore 112. Connection means are
provided #ﬁ the upper and lower ends of the mandrel as at 114

:20 "and 115 for attachment to a string of well tubing ‘to become a
part thereof. 'Late;al pofts.such as ports 116 are provided in
the wall of the bodﬁﬂét the receptacle bore 113 to communicate
the bore 113 with the exterior of the mandrel. Aan orienting
sleeve 120 is welded as at 121 into the lower portioh of tﬁe

25 mandrel as seen in the.drawing'so-that it surrounds the main ;
passage 112. The orienting 'sleeve 120 is provided with a
longitudinally directed orientation 51ot;124; and this slot
may pass completely through the sléeVeIOr may terminate with a

cam shoulder such as cam shoulder 152 ﬁhibh is. inclined



10 ulated for passage through flow.lines having bends therein as sharp

60- inch radius, and it so happens that it is nore practical to place.thg

oglentlng key .at the | ower end of the kickover tool and the orienting '
sl geyve near the |ower ‘end-of the side pocket mandrel. 15 Mandrel 110
is seen to conprise a body 111 having a full- opening passage 112 extending

t heret hrough fromend to end and havi ng=d7receptacl e bore 113 of fset from

ang extending al ong- side the main full-open bore 112. _ Conhection neans

ilrlgs.ff oVi ded—rﬁr{am L&ﬂfbrum¢b‘ﬂ\e?5eﬁ89wﬁf ipn F LT AB s Atthaug Otheand

or attachnent t

Lat er al Fort"?P:ﬁ}'cI‘F gsft@eln%no%%} o’éﬁ"g’é‘g‘g‘?’ﬁ tﬁgiv\&%y oﬁ)a{% Bgds’ at .t he
receptacle re .l t 1 h

anarel ! o HaeIE A SRHTRHHSS R 1LKOkRe ke 50 HHE EXhCERORASE: s
of the 25 ('l 2EnPECRey 1ht3§r§igwaaa Sﬁltlhaénaw Stﬁé OREgS tbhpas N

passage 112. e orlentlng | eeve I's provided with a longitudinally

di r ect afb or i tHe BrilbinGliddve Sl ttHE WweldsSknowip nzintler .t hiBelgw
the sleeve or may termnate with a cam shoul der such as cam shoul der 152

whi ch is incdHenesiot 12%; itheaotientitngumieelie) bs phowhded Wighr guide
Al t hough the upper end of the punpdown ki ckover tool key will not be
bevel ed at iswrfigmyes 126k lande 1265 lbyich2 arehpotanndibel gu ;dgzgunﬁaoegagﬁa
this key inwardly and will allow the key to pass 05 _through the orienting
sl eeve in t Andwe?6b kabuAlaaMRer) PEEVAUSHyY described apd cﬁ#%n@%ﬁﬁ‘%?@eve
IS'prOVIdedagda}é¥§(¥iom.the lower end of the sleeve toward the lower end
10 of the slot. _Elther of the guide surfaces 126a or 126b is of
course engageable by the orienting key and will impart thereto
a cam action resulting in rotational movement to the kiokover
tool to cause the kickover tool to rotate about its'longituai-
| nal axis as it is moved through the mandrel in order to bring
15..-the orienting key into alignment with the orienting slot.
When the orientiné key is in the_orienting slot, the kickover
tool ie positioned in the side pocket mandrel is that it is
properly aligned with respect to the offset receptacle bore
- 113. A pumpdown type klckover tool as presently known is not
| 20 activated by the orienting key striking a shoulder at the
npper end of the slot. Ineteao the_kickover tool (not shown)
is provided with separate releasable locating means at its
upper end which engages a downwardly faclng shoulder such as
shoulder 140 near the upper end of the ‘side pocket mandrel.
25 Thls type of klckover tool is 1llustrated and descrlbed in
U. S. Patent No. 3 837 398 whlch lssued September 24, 1974 to
John H. Yonker. E

It will be noticed that the orlentlng sleeve 120 of the

mandrel 112 is prov;ded with one or.more ports 142 through the



\f aces 126a and 126b which are not unlike guide surfaces,626a and 26b of
Heve 20 previously described and are directed-upwardly fromthe | ower end
the steeve toward the lower end 10 of the slot. Either of-the guide. ,
dr f aces 126a or 126b is of course engageabl e by the orienti:ng key and wiil
Lmpart thereto.a camaction resulting in rotational novenent to the
‘ki ckover tool to cause the kickover tool to rotate about its |ongitudi- nal
axis as i't is noved through the mandd8t in order to bring 15 t he N
orienting_key into _alignment with the orienting,slot., Wen the orienting\ﬁﬁ
key is Waldnh&hgreef: whéch SPF““P%CQFEkB’{}%r’-PBSg’-?E B6sHRe ofteeY® YHERS| de
pocket nandrel, is that_it,is prqopecly.aligned. wth respect., to.the offset
recept abPg ERETEPE O tﬂﬁp&gﬁﬁgﬁépéqﬁ%’%&/&hﬁogﬁ’wﬁE ﬁpgsé%ﬁl ®nown is
not 20 { dy.hy t hea,orl eniiAg TiklLDg - houl der at the upper
end of Fﬁ§g§?§?58|ﬁ§¥8agiﬁhéh§i%E§V%$E¥B§? %é%?gsﬁ%gh) is provided with
separate rel ¢asgRhe baCakbRIifEPIguek 5! ThERPheC Rt WA GhreadadcizRa
downwar dly facing shoul der such .as shoul der 140 néar the upper end of the
si ge poakat 1768dIcd .sldeve TS dnparslated ki ethd otidntind Usiset £zl and
described in U S. Patent  No. 3,837,398 which i ssued Septenber -24, 1974 to-
John H. iXoekactlit thel saine wayi and péafotihecenacthyi tige séame ef ikOtidng he
mandrel 112 is provided with one or nore ports. 142 through the . wall
t her eof aghtbr commespondinghguidecsnpfacest fbasandyv2éhicf the oxiemtor of

the mandrel through the |lower end of the receptacle bore 113 and_the S

lateral 1pgr sdeeFse 3Q af| BhR¥Nsddh TiUFYuteand hafanke g¥PIRINSAf aces 126a -
' These guide surfaces 126a and 126b'intersect the slot 124 at '
10 points sPacg§ apar£;longitudiﬁally and cooperaté.ﬁith.ﬁhé'
- o:iénfing key of é'kickover tool in thé side pocket mandrel
with much gréaﬁér'feliability éven though the kickover tool be
moved thrdugh_the mandrél at rélativeiy'high velOCity.' Aftgr
the puﬁpddwn'kickovef tool has been oriented and activated and
15 has dong its work, tﬁe kickover.tool ié liffed with respect to
the side'pocket ﬁaﬂdrel. This causes its locating ﬁeans at
its upper end to again engage'the.dowhﬁardlyIfacingléhoulder
140 near the upper end of the si&e pocket maﬁdrel. A greater
force is now applied thereto than was appliéd eariier, causing
20 this mechanism td réléase and permitting the kickover tool
| fheh to be iifted out of the mandrel and.withdrawn from the
well. - -
' ‘Both of the brientihg sleeves thus far.discﬁssed have
bééh'ptovidéd with a_pair'of guide Surfaces'which héve beén
25 uneéual in lehgth.and having their.upper ends interééct Ehe
orienting siofjat different levels, that is, at leveis that
are displaced longitudinally from one another with reépect to
'the longitudinai axis_of.the.sleéve and both of:£he guide

éurfaces have come togeﬁher at their lower ends to form a



05 and ‘126b of sleeve 120 are related to the orienting slot 124 in
exactly the sane way and performexactly the sanme functions as the
cprrespondi ng -gui de surfaces 26a and 26b of the orient- ing sleeve 20 as
shqwn.in Figure 2.and 'before ‘expl ai ned. These guide surfaces 126a and 126b
intersect the slot 124 at 10 points spaced apart |ongitudinally and
cooperate with the orienting key of a ki-d®over tool in the side pocket
mandrel with nmuch greater reliabiliéd; even though the kickover tool be -

nmoved’ t hr ou@Pie mafr Masyimentignedy | the o Fwee PIES  SURFREPS RES) down

The ki ckovereasiral Sqndin AR mratecibay’ By edee BepitBniiHR, o Fut e

causes its 'c_gglféél h AR ath&e%e%p%rgugpd P%g o299 se0agge 1an§tﬂgm§r ghy

faci ng shoul e upper ‘en e pocket mandre

greater forogades MUARPIAIEE AAEI&d Oid NawivRscasw! Lisd §@iﬁe it €ReS1oder0

this mechanismto release and permtting the kickover tool then to be
lifted @it adnd hee neelrsllesiid wiidllad bavadilsplacede angullarBot wieh régpect to -
orienting sleeves thus far discussed have been provided with a pair of :
gui de surf actise véilah, habkridecno@éver yneayahotnbeecagt idemidabie ag tHasiing
upper ends intersect the orienting slot at different levels, that is, at

| evel s that unegquakhekist angikgs AR rkhe \skeesamriia Higuras @ @nd &RRRean

t he -1 ongi tudi nal axis, of the sleeve _and both of the_guide surfaces_have-
cone t oget heo JRaydei Putomér idnds 1dpsigan oto P‘-:Téld%oPnP."mﬁs h is

nentioned,'; f%éf%ééﬁ”éﬁ%u'JJf?“?%éﬁ‘%ﬁg slot by something other than 180
10 degrées, thié can be_done, and such a sleeve is shown in
Figures GIana 7;
| In Figﬁres 6 and 7 orienting sleeve 220 is seen to have_
an orienting slotl224 and a ﬁrip shoulder at the upper end of
the slbt. A pair of guide surfaces 22§a-and 2265'are directed
15 upﬁardly téwards the bOttom_of the slot fiom a point 227. The
'~ point 227 is shown in Figures 7 to be_anguiarly dispiaced from
the slot 224-by'an angle which is shown for illustrétion
purposes to be approximately 90 degrees. The poiht 227 could
as well be displaced'some other amount, but in most cases and
20 for pracﬁical réasons, the point would bé preferréd to be.
éithér 180 degrees oi 90 degrées_approximatély from the slot.
The oriénting sleeve 220 is shown formed with the guide
surface 226b having é cohéiderably greater lead than the lead
of gﬁide'surface 226a. | | o
25 It is poséible.to-érGVidé aﬁ orienting sleeve havihg only
a single guide surface, and such sleeve is illustrated in
Figure 8. _Heré the guide sleéve 320 has.an orientation slot
324 and a trip shoulder 325 at the uppér end of the slot. The

sleeve as a single guide surface 326_below the slot but



Mequal length and preferably different helix angles. The two guide
ir f aces, however, could be of different |engths and yet have equal helix
gngles in which case the point at the lower 05 end of the’‘sleeve would bes
“displaced angularly with respect to the slot. This, -however, may not be ass.
"desirabl e as having unequal helix angles as the sleeves in Figures 2 and 5
~appear to have, but if it is desiredgto provide a point which is displaced
angularly fromthe slot by sonething other than 180 10 degrees, this cana
‘be dongirestleduapwardilgetowasdstme lowdt ndsof she flotd FIguthisé and™¥
orienting sleeve 220 i s seen to have an .orienting slot 224 and a trip -
shoul deasei the gppée sudfatetmekebotlmodtpai fudl gewddusdohacaad2?da and
226b are directed 15 upwardl y towards the bottom of the slot froma point
227. - gnurgei kheozhape ofowire suidgusarfras ise sheyn &9 \beli kgl beal, from
the slot 224 by an angle which is shown for illustration purposes to be
appr oxtRdEcPeibg &bgrBest PRackéFAl F9¥®eoul d as wel | be di spl aced sone
of pher. anpunt, but, i n . ,nobst cases-and, 20 for practic easons, .t he point

%l d be praRePTd@nINGe 1ERET SHEDIAS Bl oF §G?Ge§r2é):ess BBRoFmat el y
fromthe slot,. The,orienting sleeve 220 i.s.showy torned wth.the qui de
sur f acESTSER RaVRRY RoEORERIEPAEry COPRaPaRETda Betar o MET) 035 B Sede
surfacg.226a. .22 : o 1. dsSs possi bl e: Ko )VJNs o Lenting ve

ﬁogﬁ ﬁra%?lr’:lcFé. in diteeész.f?rr?. Si@avg:df.f 15’% %({:gfcéa. 2hht tth@ l?:%l%?:i n

havi ng-onl'y*a "sing gui ace, suc geve is rllustra K
Fi gure t hes duk sk 3 has, Len O ' atrip -
should3§d3agb%§etEglggggﬁgeﬁggggetégos?%faﬁn%ﬁgsskggbégazggbggﬁgpg&ghide :

surfacgod’dé,balyay thessipdlintliimay be more readily damaged since’
10 _impacting-a kickover tool against_it'may cause upsetﬁing of
thé metal. It will.be roticed, too, that if such a éleévé is
formed with a helical guide surface such as guide surface 326,
_ the distance from the top of the slot to the bottom end of the
sleeve is twice what it would be with a convenﬁionai ﬁype
12 orienting sleeve héving two Symmetrical‘gﬁide surfaces. Thus,
the sleéve.is 1ongér than it ideally needs to be, and sincé
most mandrels are deéiéned so that they aré.about short as can
be and still be practical, such é sleeve as ofienting sleeve
320 just may:be simply tob_ldng, and a. sleeve such as‘that'

26 shown in Figure 2 or in Figure 6 may be preferred by most

-

oper ato_r S.

-
-n

Thus it has been shown that the side bdckét mandrels and
orienting sleeves illustrated and described hérein fulfill all
of the objects of the invention set forth at the beginning of

- 25 this appiication.



-20- directed upwar,dly toward the | ower end of the slot. -In this case, _
guide surface nakes alnmost a full revolution, and of course the shape of o

t he gui de surface*is shown to be helical, this being the nost practica
fogm 05 - An.orienti-ng sl eeve such as the sleeve 320 shown in Fi gure
8 will performquite comrendably, but it may not be t he nost practical in
desi‘gn.. It will be noticed that the |owdd end of the orienting sleeve 320
termnates with a rather sharp point, and this point may be nore readily
daraged since 10 inpacting a kickoveﬁﬂﬂiﬂﬁ.against it may cause upsetting
of the metal. It  will be noticed, too, that if such_a sleeve is forned
with a helical gulrde AR f ABRrOVEs &rwtd@gs,},ypgcesgé% Pf’ﬁg gi s'?a&'f‘fg? x om

the t f th ot b d of th I wh '
be wi th co+r§%fn { ElondReo RSy m%r#gzs& e@iﬁﬁaﬁnﬁ%ﬁ BoRkaph, 10" ¢
gui de surfac becahﬁsxm m%r}.sg &fan gt e&g@éige nggads tépbe.

and since npS nan re ar é esi gnhed so that they ar short - as can be

and stigs be, PEacimet | t&%hs@rﬂieaﬁ aéwrtemheﬁ $b86Yead bogk fBinBe
sinply too long, and a sl eeve such as that 20 own in Figure 2 or in

Figure 6 mayimes@iéf bodgdmeEnB0SEfeper Froms andh wxtdndiagy iongdiden daiat
t he side pocket nmandrels and orienting sleeves illustrated and descri bed
herein fuIf|mé1nﬂpasﬁaq@ef@bjEetenvinqruefhoenconhrebtdemlch.aporhemeans
beglnnlng of 25 this application.
in said body means communlcatzng said receptacle bore means
with the exterior of said mandrel; offset belly means in said
10 body means above said receptacle bore meens.providing.space
for'operatidh of a handling tool for installing a device in
said receptacle bore means; and an orienting sleeve in said
'body means for orlentlng said handllng tool relatlve to said
receptacle bore means,_sald orlentlng sleeve having: a longl-
15 tudihally extending orienting slor'therein, and a pair of
.guide-surfaces below seid elot and directed upwardly toward
the bottom ef said Slot, said pair of guide surfaces having
their upper ends longitudinally spaced apart. |
2. The mandrel of claim 1 whereln the gulde surfaces
20 on sald orlentlng sleeve are unequal in length. |
3. The mandrel of clalm 2, whereln the guide surfaces
on said orienting sleeve are helical and have unequel helix
angles. |
4, The mepdrel of claim 2, wherein the lower'ends of
25 said guide surfaeesiof said oriehting eleeve converge at a
point angularlv displaced from said slot by approximately'QO

degrees.
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CCAINYG 1. An inproved orienting-type side pocket mandrel,, including::
eflongat e body means having a main passage therethrough; connecting means on
: ??E‘aﬁposite ends for 05 attachment to a string of mel] t ubi ng; ;
- gpt acl e bore nmeans in said body neans offset from and extendyng W/
alongsi de said main passage for receiving a fl ow control devi ce; port ‘means
I v sai d- body neans conmuni cati ng said-fﬁgeptacle_bore means with the -
~exterior of said nandrel; offset belﬂk ans in said 10 body neans above -
said receptacle bore neansg providing, space_for operation of a hand||ng.tés§¢
for installingsa dERFcBandrel;af rgtatmatye2pod cofednsinghudingoai ehopng

‘eeve in said bod for qrienti i d handling toagl relative to said
" coopt achaohifer ok FIE ortarting 1% cBot AEGPRUAG, sgpinandiing o

tudi nal | y,ext £ iggkfgéégﬁén fécﬁ%ﬁé&ié%é#?ﬁimla'pair of gui de surfaces

bel ow sard slot™ and di S upwar he bottom of said slot, said

pai r of gui deg surfcesnbiuton bBCLIatiPS| GRdTelANgRiNIial] LshAcRd apart

2. The mandrel of claim1, wherein the guide surfaces ~aon sal

Or i @t i NGorfip PEYSLAIIE1 ¢idles| g id Mot Rérihg B1ot.The mandrel of claim 2,
wherein the guide surfaces on said orienting sleeve are helical and have
unequal helix7Tang|Bee mandielnwiirelabh &l,aiwhéxreiesaid tdiq_drg;\ae{q ends - of
25 sai d guide surfaces of said orienting sleeve converge at a point -
angul ar | §1ep¥p| decliocated sin dsaidt bodyappansi abowey s@dddefifeset. belly

means. |
8. The mandrel of claim 1, 2, 3 or 4, wherein said
10 orienting sieeve ie'located in said body means beioﬁ'the upper
end of said receptacle'bore means. | | o
.9. _An:imoroved“orienting-type side pocket nwndrel,.
including: elongate'ibody means heving. a main :pessage
therethrough; conneoting means at its opposite ends.for._
15 ' attachment to a etfing of well“tubing: receptaole bofe means
in eaid body means offset from and extending alongside said
main:passage for receiving a flow control device; port means
in said body meené communicating said receptacle oore with the
. exterior of said mandreI; offset_belly means in said body
26 'above'said reoeptaole bore.means provioing.epace_for ope:ation
| of a handling'tool forlinstalling e_deviee in said receptacle
bore means; and.an&orienting sleeve in said body means for
orienting said handling tool felative to said receptacle bore
.means; said orienting eleene having: a longitudinally extend-
25 ing orienting_eiot'tnefein,_and a Single guide surface below
said slot and directed'upwardly.from a point at the lower end
of the orienting sleeve-via a helical path and making substan-
tially a full revolution before reaching the'loner end of the

U

- slot.
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5; The mandrel of, claim1, 2, 3 or 4, including a-stop shoulder in satfi}%{jb
orienting slot 'for stopping sald handllng tool for activating said handfing—_
tool .. 6. The mahdrel of claimb5, wherein said stop shoul der 05
coﬁpJeter bl ocks .sai d orirenting slot. ilgé The nmandrel of claimb5, wher €i n
sald/orlenflng sleeve is located in sai dy means above said of fset belly
means. 8. - The ndrel of claiml_ 2 or. 4, wherein said 10.  orienting

sl eeve is Iocat% %EEcﬁﬁﬁﬂﬁe%eahscgéPﬂmﬁvh@hﬁﬁ&%n(ﬁﬁ}QﬁgQ&HQi$¥%§$E%cle'

‘boke~Treans.

el ongat.e bo?ﬁ/ %’a‘ﬁf oyed |$en$t)|6£ a?dipﬁh g‘? Octé ertezlti nlgn(r:rle;glsngt
eceptaci e bor of Feandhl nogaﬁé*%é-%sn&@?féé#ﬂ?? Hﬁ#&#@hﬁ%ﬁam

al ongs! de o8k O GRL1nBEFSRL°aberIBEE Y1 EH PebbAUNCE"ts Ohndokh SBhobA in

in saird bo ahsTcontunr ca sard rece ore e exterior o
sai d ngpdreéccgﬁg iﬂ%'&f&ﬂﬁﬂ § in said body 20 above said receptacle
bore neans providing space for operation of a handling tool for.installing
a device.in said receptacle bore neans; and an orienting sleeve in said
body means for orienting said handling tool relative to said receptacle
bore neans, said orienting steeve—tavirg—a—tonrgtudi-nall y extend- 25 i ng
"orienting sl ot therein, and a single guide surface -below said slot and

di rect ed upwardly fron1a point at the |ower end of the orienting sleeve via
a helical path and making substan- tially a full revolution before reaching
the | ower end of the slot. :
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10. The mandrel of claim9, wherein said gui de surface on said orienti ng l
sleeve is in the formof a helix. 11. An orienting-type side pocket

el substantially as hereinbefore described with reference to and as . ;i
in the 05 acconpanyi ng drawi ngs. 10 15 20 25 G .- [P
~
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