APPARATUS AND NETHODS FOR ORIENTING DEVICES IN S| DE POCKET NANDRELS -2-
“Thiks invention relates to well. tool's and, nore partlcu- larly to apparatus
and net hods for |nstaJI|ng ‘wel |- "t ool 05 . ‘devi ces i-n of fset receptacles of
- side pocket. mandrels in predeternlned oriented relation therewith: ~It.ihas
‘been common practice for many years ttiequip wells for the p@a£PlCE'b% gas
"I'i 4 techniques to enable gas to be injected into the well to enhance
production where formation 10 pressures are insufficient to prOV|de

_aCeeptabl e production. It is comon practice to.equip gas |ift well \h
" 'si'de pocket mandrels and to use kickover tools to install gas lift S
~or other well tool .devices in or to remove them fromthe offset rec | e

“bores of the si-de pocket mandrels. Many. 15 wells, -especially deep or
devi ated wells, have been equipped with orienting type side pocket
mandrel s, each having an orienting-sleeve therein. Oienting type kickover .
_tools have been used w th such orienting si de’ pocket mandrels, such
“orienting kickover tools, each having an orienting key for 20 engagi ng the
orienting sleeve of an orlentlng type side pocket mandrel to orient the
kis<ckover tool” about its longitudinal axis to align its orienting key with
the mandrel's origsirAtus| AD SWETHODS PPRNOBTENVINGOREBLICERe ki ckover tool,
the gas |ift valve or other well tool. device carried by the kickover 25
t&ol will be p05|t|on abovernnsrnn BQCKETaMA§H35ﬁ5 with the

L;



';WoffSet receptacl e bore. Thus, orienting side pocket mandrels and orienting
ki ckover tools are well known in the gas lift art. Oienting kickover

" tools use in punpdown wells are shown at least in U S. Patent 4,294,313
which(i ssted October 13, 1981 to Harry-E. Schwegman. Orienting ki ckover
.-tool's . Juse with wire line. are-shown in 5 - .U S Patent 3,827,489 -
~whi-ch ed August 6, 1974 to Harold E. McGowen, Jr., U. S. Patent

3,827,490 which issued August 6, 1974 to Howard H. Mre, et al., and U.S. - -

““Patent 3,876,001 which issued April 8, 1975 to WIlliam B. Goode. Al of
the just-nmentioned Patents 10 ~  show orienting type mandrels. Further,
U.'S: ' Pat ent sThig3ingentinncielatesd thuweld tosbstanfebBprespamtigars and
“David T. Merritt, shows orienting sjide pocket, mandrels of hoth the punpdown
-and t helaF}e| itee 2BRAratys and methodssfom,tipgtalling)yeddo; tack27 490;

© 3,876,001 4,294 313, _and 4,333,527 are | ted her ei ef
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. apparatus for ins g a we
- : for the practice of gas lift techniques to enable gas to be

-_injected-into the well to enhance production where formation

.10 pressures are insufficient to provide acceptable production." "5;)

It is common practice to equip gas lift wells with side pocket
mandrels and to use kickover tools to install gas lift valves
or other well tool devices in or to remove them.frcm the.
offset receptacle bores of the side pockef'mandréls. Many .
15 wells, especially deep or deviated wells, have beeﬁ equipped
with orienting type side pocket mandiels, each having an
'orienting éleeve therein. Orienting type kickover tools have
‘been uséd with such criéntiﬁg side pocket mandrels, such
'orienting kickoverlﬁools, each having an orienting key for
20 enéaging thé qrienting sleeve 6f an orientinq type side pocket
| mandrel to oriént‘the kickover tool abbut its longitudinal
axis to align its orienting key with the mandrel's orienting
slot so-that,lupon activation of the kickover tool, the gas
lift valve or 6£her well tool device carried by the kickover
25 tool will be ppsition above and_in axial alignment with the
| offset receptacle bore. Thus, orienting éide-pocket mandrels
" and orienting kickover tools are well known in the gas lift

art.

B o



device in the offSet'réceptacIe of a side pocket 25 mandrel in

-prédeternm ned oriented relation therewth, sai d mandrel having means.
theré&i'n for orienting a kickover tool, said apparatus conprising: a.- N
haV|ng wel | tool device carrying nmeans thereon said ki ¢Kav
_ fng
‘means in said side pocket mandrel for orienting said kickover tool relative
- to~sai d of fset

ki ckover t
t ool havin

‘Ki ckover . t

ool
g5

ool ;

orienting nmeans thereon co-operable with said ori

receptacle of said si€dedpecket mandrel; b. a well too
devce carried on said well tool 10 device carrying neans of said

c. opbestimg kibtkowam|toaks dis mpesdind puaEdomsovedds @ge o

‘said well tooI devi ce carrying neans; and d. neans separate from said

- attachi ng means fo$hwmeﬂt|¥@ﬁ%fa|@\ﬁé-lﬂ tﬁﬁﬂe%\ﬁ(?é%%@ midedciissyedyi g 15

“well tool device carr n means. . Accordin g$q{her aspe%} oft t.he present
i nvention there is 151‘ eJd3ap]p%ﬁ YR qiﬁ JRwegmaR el OISR ce i n

the of f set
“relation 2
_‘connect abl
_“therethrou

A
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recept ac ore ongsi de said

" Barold E. McGowen, Jr., U.S. Patent 3,827,490 Whlch
 issued August 6,-1974 to Howard H. More, et al., and

U.S. Patent 3,876,001 which issued April 8, 1975 to
William B. Goode. All of the just-mentioned Patents
show orienting type mandrels. Further; U.S. Patents
4,333,527 which issued June 8, 1982 to Robert S.
Higgins.énd David T. Merritt, shows orienting side |
pocket mandrels of both the pumpdoﬁn.and'thefwireline .
type. | |

u.S. Patents, 3, 827,489; 3,827,490; 3,876,001;
4;294,313; and 4,333,527 are incorporated herein, by.

- reference thereto, fqr all purposes. -

Applicants are not aware of any prior art which
teaches insﬁalling-a:device in-thé-offset'receptacie.
of a side pocket mandrel in a specific.predetermined
oriented }elation therewith. |

AccordihggtO'oné aspect of the present invention
there is provided. apparatus for installing3a well tool
device in the offset receptacle of a side pocket

mandrel in predeterminedwotientedfrelation therewith,




.,25 mai n bore, iii. a lateral window through the wall of
sajd nandrel and iv. orienting sleeve neans in said mandrel; b. a :
 ki'ckover” ~o| movabl e into said mandrel; 5 -'said klckover tool havi-ng:
: p'?hereon co-operating with sai d orlentlng sl eeve nmeans of said
mandr ek # /'orlentlng sai d ki ckover tool relative to said receptacle bore,
~and 10 ii. well tool carrying nmeans for attaching a well tool
-devi ce to said kickover tool; c. WMM I tool device carried by said well -:Jj*
t ool carrylng nmeans to be installed in the of fset receptacle bore of said ™
mandrel, -sai d wediid amdndiedl aeaviing mear®whyy e rd Byrnarcdien tdmgniang bore and
a Iateral Wi ndow in its wall conmunicating the exterior thereof with its
interior; "d. - nelabekdwer riedahs add id astgg&ﬁaw smmprvis ing:ool device to said
wel | tool carrying means; .and 20 : . means separate.fromsaid
attachi ng neansfor o#i emtkh%%ﬂ Ry hﬁjﬂlnﬁjéiﬁlde taalh deydisect to said
wel | tool carrying nmeans. According to a further aspect of the present

_invention there ?%‘Eﬂ%ﬂﬂcﬂﬂﬁ%ﬁrﬁﬁ?ﬁﬂPQﬁsq%ﬂnEﬂqHQﬁf topl havyﬂg | tool

devi ce IE the offs n£1é§ﬂ§é§§§3éﬁefﬁéﬂcg%-operable w1th said ' f;

.orientingxmeans:Ln said s1denpocket mandrel for
orienting'aaid kickover tool relative to said offset
recepﬁaéla'offaaid~side‘pocket mandrel;
b; a well tool device ca:riedpngSaid.well tool .5“é
10 = device carrying means-of-said‘kickovef todlr -
c. means for releasably attaching said well gool
device to sa1d well tool device carrying means; and
d. means separate from said attachzng means for
orienting said well tool device with respect to said
15 . well tool device carrylng means. |
| : Accordlng to another aspect of the present
invention there is provided apparatus for installing a
well tool device in the-offset'recaptacle of a side ST
_pocket mandrel in predetermined oriented relation |
20 ”therewith}“comprising:--5

a. a side pocket.mandrel-connectable in a well

5

. £1low- conductor, said mandrel having;
i. - a main bore therethrough,
\ ii.a-an offset recaptacle bore alongside said

25 & - main bore,




-pocket mandrel in a well -using a kickover tool, the well having a tubing
-string with at |east one side pocket mandrel therein and each said side
pocket -mandrel* havi-ng.orienting sl eeve neans therein, 5 conpr i,&™Rg
the steps of: a. providing neans on said kickover tool and said wel 90|

‘devi-ce for releasably attaching themtogether;. b.: providing neans .on said -

ki ckover-tool and said 10 -well tool device separate from said
-attaching nmeans for orienting said wellg tool device with respect to said
ki-Ckover tool; c. attaching said well tool device to said kickover tool in
-predeterni ned oriented rel g4ijQnaliaterall Peha¥L! Bnrdaht KhekQyei &£0Labgi ng
provided with orienting key neans; d. lowering the kicCkover tool 1n the
‘wel |l flow conductor to a | saadrel,aknljeast as deep as the side pocket
mandrel in which the well tool device is to he 20 installed; e.
mani pul ati ng the kickover tiwal boiengdgg sleevei madnagihkegaidamsndiéb;t he
-orienting sleeve neans of the side pocket mandrel to orient the kickover

" tool. about its |ongitudibral #ickowerhtoedpmovabdet hntof $aéd mandrel;
,receptaclegﬁ t he si de packet mandrel ; o _

said kickover tool having:
“i.  means thereon co-operating with said
orienting sleeve means of said mandrel for

orienting said kickover tool relative to said

‘receptacle bore, and'_
10 S § wéll:tool carrying means for attaching a
well tool device to said kickover tool;
c. a well ﬁbol device carried by said well tool
carrying meéns"to7bg.inéta11ed in the offset
- receptacle bore of said mandrel, said well tool device
15 - having a downwardly opening bore and-a-lateral-ﬁindow
in its wall éommunicating'the exterior thereof with .
- its interior;' _
'ff' - - C de ‘means for reléasébly.attaching'said weil tool-_ 

device to said well tool carrying means; and

1 2]

20 e. meané séparate from said attaching means for

orienting said well topl'device*with-respect to said

£

f'#ell tool carrying means.
- According to a further aspect of the present
. invention there is provided a method of installing a

25 well tool device in the offset receptacle of a side




. actuating the kickover tool to kickover position to shift the well tool
deVLce laterally to a position above and in substantial |ongitudinal ’

aILg Wt W th said of fset receptacle 5 g. inserting and
‘anchopknyg said well tool device in-said offset receptacle, and h.
Vit h¥eeWw ng sai'd kickover tool fromsaid well, |eaving said well t ool

devi ce |nstalled I n sald of fset receptacle in predeternined oriented

~relation. 10 " ‘The apparatus gmay. i nclude friction gripping neans - -
for hol di ng t he wel | tool | ‘devi ce against rotating about its-|ongitudinal _‘4~
axis during its Ghalnddel Iind a2 wedlll usihg @r kékkorernmeans ,Melei ncl ude
i ndexi ng means. 15 The i ndexi ng nmeans nmay conprise a pIurallty of

oppossed ci rcunf afedl itadvings @adadb ingC stxdhgowitthe atudeias beel sddd on the
well tool device and having a key or pin engaged in an aligned pair of

these opposed requsdest mansdelerthersiia iand eacht seidosidei pogiet devi ce

W th respect to the running tool, the nunber of recesses on the running

tool being in waﬁﬁnﬁﬁﬂi;hﬂﬁ%?ﬁapfﬂ@nﬁﬁégn@%G@WeoﬂeP€§e§§é§eéﬁ'the devi ce- .

- The unequal nunber of recesses. -on the runni ng tool and on the device _
‘provi des B nunberSWPTHI R | g;1J705|t|ons equal- t 0 the nunber of . &

- recesses on_the x e, p:OVLdlng*means on said kickover tool and

. said well tool device for releasably attaehing-them '

_together; _
| b. prbviding.means on said kickover tool and said N
- 10 . well tool device separate from said attaching means for

;'orienting;said_well_tooi,device with respect to said
.-ekickover tooi; : |
_e._attacﬁing said well-tool-device to said
- kickover tool: in predetermined oriented relation
15 :therewith, said kickover tool being provided with
orienting key means;

d. lowering the kickover topl-in-theewell flow

ichductorrto“a location at least as deep as the side ' '_g;} 
fpoeket,mendrelfin;which the well tool device is to be -i_i
20 . installed; | )
-9 manipulating-the-kickg#er tool to engage its | g

orienting key means with the orienting sleeve means of
.. the side pocket mandrel to orient the kickover tool
- about its longitudinal axis:with-respect to the_bffset

25 . receptacle of the side pocket mandrel;




'frunhhhg toq|'nultiplied by'thé'nunber of recesses on the device.. The
i nventi-on wi'll be described now by way of exanple only with particular
reference to the 5 . acconpanyi ng-drawi ngs. .In the draw ngs:- Btrgure 1.
‘i's.a schematical view of an internediate portion-of a well show ng-aikide
~ pocket: mandrel with a tool device disposed therein in predeterm ned. _
-relation; -10 _ - .Figure 2 i's an enlarged fragmentary cross- sectional
vieew taken along line 2--2 of Figure-IJ <Figure 3 is an enlarged fragnmentary
showi ng the well tool device of Figure 1 being installed in the side pocket
. mandrel of Figure 1, 1%. actuatingFitiuer kickioyex fogdnbat Kigkove®, partly in
“Longi tudi nal section and partly in elevation with sonme parts broken away, o
~ showing a wel|l tomosktiame tshitfite theoweddr tiosd devicr drEGEALLEOFO & gure
5. s an expl oded-vi ew show ng a spacer 2a r.egdy to.be .pl aced. between
~ two threaded nenbReSiHieh ahwe & %F&R@&%@?‘héf’f‘gﬁi §448%6 is a view,
partly ‘in longitudipal sectiaon, and ar | I lhQn showi ng a running
~tool provided wit p Lignms é‘?ﬁ%%rﬁ‘dﬁo %gftéﬁ‘ér'%ogre?’e%g"l%' | o
";" "5 .7 e inserting and anchoring said well tool device"
| in said offset_reéeptaéle,'énd 

h. withdrawing saidrkickéver tool from said well,

‘_‘l_

“leaving said well tool'device installed in said offset

SR ' receptacle in pfedetermined-o:ieﬁted'relation;

| _.10. SRS The apparatus may include friction gripping means
fqr-holding.thé-well.tool'device against rotéting
about its longitudinal axis durihg its downward trip

 into a well, | |
The-orienting means may include indexing means.
15 The indexing.means may comprise a plurality of -

opposfed circumferentiéliy-spaged recesses on the
runnihg tool and on the well tool device and having a
key or pin.engaged-in an aligned pair of these

~ opposed recesses to prevent relative rotation of said

Y, -

20 .device-wiih.respectfto~the running tool, the number of

recesses .on the running tool being in many cases

& - :

unequal to the number of recesses on the device.
' The ‘unequal number of recesses on the running
tool and on the device provides a number of orienting

25 positions equal to the number of recesses on. the




Figure 7 .is a viewsimlar to Figure 6 showing the running tool of.Figure 6 -
-engaged mnth a well tool and with its gripping nenber gripping the welt. -~

: ; jure 8 is an exploded view showing a running tool ready 05 to be

to a well tool, the well tool "and running tool being provi ded with

o means; Fi gure 9 i's an enl arged- cross-sectional view taken along
firne 9-9 of Flgure 8; Figure 10 is an enlarged bottomview-indicated by =~ .
line 10 '10--10 of Fi gure 8 showi rRg% e | ower end- of the running tool of.;;.
~'Figure 8; Figure 11 is a diagram show ng the- verni er principle of the '
i ndexi ng- neans- shunaniog spg&raustlahde¢|gmrbhgznumberv¢§mr%¢ﬁ$$%§ ™ Figure
" 10 showing a 15 nodified form of running tool. Referring now to Figures 1- 3
of the draw ng, - thesdeNifRat. a well 10 is provided with a well casing 11.

“A [l tubi t 4 h b di th 11
'angea merllggcieilng 88|§¥§%§tiﬂﬂ8§§ 1%33%?6§ E?% n?ﬂg?ﬂgwig S ﬁhnga5|ng

at a location apg&gpglgpg %y | ﬁgﬁéi§g+%90£efgpggée E 5 Og&tion f|UIdS.

fromthe produci casrng in | - known

~manner, guch as EQ%QHB ng2RYCarak &mea' CRai eaep&féeiaégons (not shown). . .

-_Productlon f1uids ein ut only to a limted height : o
because the forrmtlonsatge&&unemal a&uéﬁaetesl 0ef 06 £Cah hENt BEHb@Iate | N '
well 10, the liquid level is showm to be at 19 in the annul us bel ow t he
packer and at 20pomtibe bfbangell showing a szde pocket mandrel with a

tool device disposed therein in predetermined |
relaﬁion; o . _a;i
.10 : Figure 2 is an enlarged ffagmentary cross- - | |
sectional_view taken along line 2--2 of Figure l;l
. Figure 3 is an enlarged fragmentary-showing.the
well tool deqf&e of Figure 1 being installed in the
side_bocket mandrel of Figure 1;
s - Figure 4 is a fragmentary view, partly in '
longiﬁﬁdinal section and pafﬁly-in elevation with some
. parts broken away, showing a well tool attached to the
tool carrier of a kickover tool; ' | h% 
. Pigure 5-is-an-explpded:view-showing a spacer
20 - ready to be placed between-éwo threaded members which
.- are;tO-befscrewed-together;
Eigu:e-s is a view, partly in longitudinal
- section, ahd partly_in_elevation-shoﬁing a running
. kool provided with a.resilient-gripping member;

25




- 10 - 1t “may be desired periodically, perhaps even daily, or nore often,

to detern1ne the-l'ocation of the liquid level in the tubing and for sone
reason it i s' not feasibl'e- to do this by means novabl e t hrough the tubing
of well 10. It may be 05 that the tubing bore may be blocked or sever
restrlcted by means not: shown so thaﬁ1ﬂcnud | evel s cannot -be det erm neyg
nmean$ novabl e throgﬂh the tubing bore. 1t is well-"known to deternine the

| ocatt’on’ of FAEEXR| (i 48| avsrigw ﬁ%l-?rby"dlsf%!#%gsscﬁhﬂ?’%e% €normal |y

created b in bl ank cartrid e .downwar d _f rom:t he surf ce and then
ool FHERLRS ECRY G BAdNSEn e enare Padeld tend Brd Mool o,
The sound_waves a ener.al |, qr de strip chart and not only can

t he I| a}gpﬁggewesge eFEFRP ég (g & t'(?gﬂ'tlflable are recordi ngs

representlngl§hgg g0hlag§ @%g1£5e695q§% %gbﬁﬁ%%b gﬁigéh@g& cﬁhgﬁ!%gg be

surface fro cht Sound-"waves can.bé re wav es

dhgect gd gdawadeehlbhel tl:Qeﬁt %&.’lg ol hectféa I—ﬁagéfjfr)e & :{n eg,g - tive

%
| rquid level s. Tn the we ustrate waves 20

must beedhgepodidednwike ggabggngagbagsannulus 18 mhlle the I|qU|d | evel .
to be determned is in the tubing. This deter- mination is.acconplished in

a manner whirgguwel 9 AeWahe edlareRid RbssFediiionyl Skidwiotdken Sabamgpped-
with a side pocket 25 mandrel 25 which possesses the structure.of a comon
or|entlmgetype9soﬁeFmguketswandrel as taught in U S. Patent 4, 333 527,
.kj ' Figure 10 is an enlarged bottom view indicated by llne
10 10--10 of Figure 8 showing the lower end of the runnlng tqol
. of Figure 8; | | .'.. -
" Figure 11 is a diagram.ehowing the vernier é:inciple ef .
| the-indexing means shown of Figure 8; and -
Figure 12 is a view similar to Figure 10 shoﬁing a.
15 modified form of running tool. _ |
Beferrlng now to Figures 1-3 of the draw;ng, is seen that
a well 10 is provxded with a well casing 1l1l. A well tublng :
string 14 having a bore 15 is disposed within the casing 11
and a well packer 16 seals the annulus 18 between the tubing
*20 an&:Casing atfa”location above azproducing_fo:matipn {not
shown) . i -
Production fluids froﬁ.the'producing formation'enter.the
well éasinquin the well-kncwn—manner, such as through conven-
tlonal caszng perforatlons {not shown). eProduction fluids
25 rise in the well, but only to. a limited height because the
formation pressure-is insufficient to force them higher. 1In

well 10, the liguid level is shown to be at 19 in the annulus

below the packer and at 20 in the tubing..



~mandrel IS prefera Iy as

e

:for exanple W th the exceptlon that it is provided with a |ateral mnndom128

“in |ts\<ell as shown, rather than being provided with the usual flow -
. pOrFtg Aghhndrel-ZS is shown in Figure 3 to.be provided with an orienting
meal near its upper end as taugh®-in U S Patents 4, 333, 527, '

'ﬁ}3 82X JA49; and_3, 827,490, and is, therefore of 't mtreline'tgfe and
‘val ves or ot heFEdBaVcbe damifresds RRTIoHsALloey iRRFIRES #¥e7 nd2afYed®Fn and

: df t he. of f | t h .0 f f:j
tﬂ&ﬁ%ﬁﬁﬁa%%%%#ess&ﬁﬁ%%ﬁwm%
and out OknbMgubiREnday! 2oBCLbnkneulBh" G 18 plte daliile WU AR P! The
arge as' It 1S practical e of
1 qgﬁpgyhﬁ d,
b By cnens BRRRLIS! ChetR g AT m?ﬂﬁét?%%;QBPefé?éttt”ttgf|ared

0Ut“@5d|Ytnh&htﬁératthg pbgeemagr beubregkadr baceevegepyoyedericgeddbyi n
for sound waves entering the receptacle bore fromthe well annulus. Wndow

'~ 28 is shomeahs hatesBSwhesel thati lliiguad heveBa. cdhmotrke detemineddbw

opening is preferably equal to at |east one-tenth the cross sectional area

of 'the revepnscrevable Bhrough the neybing Ro¥eyge as 10 times the cross - °F
sectional area of the. receptacl e bore. A side pocket nandrelzgnom/shomh o

herein, but ta&fhisivesd kppwn FﬁtéﬁFSr%1294t§§318ﬁﬂt¥°§38f5 diappd

purpdon yog, gy 00,L08 B GTLLORb°SYRaCkeYel I a8 bhs fggsatsa'g could ”

10 flrlng a blank cartrzdge, downward from the surface and. then o
- recelvzng the—echo which' bounces off the surface of the liquid et
downhole. The sound waves are generally recorded on a strip
chart and not only can the liquid level be determined but also
identifiable are reco;dlngs representing plpe-collars and
1s otheﬁ objecés preseﬁting a shoulder or surface from which the
sound waves can be reflected. Sound waves may be directed
down either the ﬁubing-or the casing to locate their respec-
tive liquid levels. |
In the well 10, illustrated in Figure 1, the sound waves _
20 must'be_directed down the tubing-casing ahnﬁlus;ls while the N

liqﬁid level to be determined is in the tubing. This deter-

x"

~mination is accomplished in a manner which will now be de-.
scrlbed. .
The tublng str;ng 14 is equipped w;th a 51de pocket
'25 msndrel 25 whlch possesses the structure of a common orienting
‘type side pocket mandrel as taughﬁ in U.S. Paﬁent 4,333,527,
for exaﬁple with éhe'exception that it is'provided with al.
lateral window 28 in»icsrwall,-as shown, rather than heinq

provided with the usual flow ports. Mandrel 25 is shown in
Figure 3 to be provided with an orienting means 29 near its
upper end as




be used in the stead of the wireline side pocket mandrel 25, in equi ppi ng
- purmpdown wel |'s for operations such as those described herein. Kickover_
tool's for use: wi.th punpdown 25 nandrels are taught in U S. Patents /ia)
4,294,313 and 4, 333,527. Either of thesettandrels, as well as the dev;cég-o
may- be obtained from Qis Engineering Corporation, Dallas, Texas. In
3, .device 39aughthmmm6.hmegt§om\ﬁaﬁr3dWenllrgﬂ:?or"@%S anfl 3n227 ef W al
mnﬁdom134 | ocat ed between  upper and | ower seals 38, ni cat es bore 35
_wish the exardi bs,otherefgse, cefaghe E&FG;&PewFﬂ@&w%§§ &F BF KT and

f dt bl d 28 of .th | 25, 1 E 30
| .saiﬁomopégé?mﬂ%dwﬁﬂcﬁgeépw%é% Yook deian 3anorer (B eA1AeHC 1HSKREC
it |s 38 | | b
" ﬁdi@azg L s e D s e L L A stere‘%mth
W ndow g th"@nggl h'%sctﬁér?1c§ﬁggr'%oBQtQaEbﬁ%rgnlua@d Patkht

The de9 ce I NSt Inthe offset receptacle 32 of the side pocket
-mandr el ang, k9l §6Kedunn ;mt’#eaﬁ&ebatn d¥ €ngageBBAl Gfid t@elbikiiowd in
the | ocking~fece$s 42 Latch 40 may be of any. suitable design so long as
i+ is compayibbeinklh the offset receptacle in which it is to be installed.
15 Device 30 is-installed in the offset receptacle 32 of the side
pocket mandrel 2%henlptedeleminded @8 af cthe chanduelt her preLRrablynas

t feir w ndows 28 and 34 will be in_ sub- stantlallwﬁgster %? shown. .t h
wi ndows 28 iamdgesasfithiés practical to make it and y be of any sulta le

10 shape, such as rectangular, square, round, or similar shape.
| Whatever the shape} the walls of the window ﬁay preferably be
flared oﬁtwardly with streight, plane, or curved surfaces to
provide a guide-in for sound waveS'ehtering the receptac;e
bdre from the welllegnulus. Window 28.is-shown to'haVe
.15 bevele& sides as at 28a, The area of the window opening is
-preferably equal to at least one-tenth the cross sectlonal
area of the receptacle bore 32, and 1t may be as large as 10
times the cross sectional area of the receptacle bore.
_A side pocket mandrel (now shown herein, but'taught in
k./ 20 .U S. Patents 4,294,313 and 4, 333 527) of the pumpdown type
'hav1ng the orlentlng sleeve below the offset receptacle could
be used in the stead of the w1re11ne side pocket mandrel 25,
¢ in equipping pumpdown wells for operatlons such as those
described hereln. Kickover tools for use “with pumpdcwn
25 mandrels are taught in U, S. Patents 4,294,313 and 4,333, 527.
| - Either of these mandrels, as well as the dev1ce 30 may be
obtained from otis Englneerlng Corporat;on, Dallas, Texas.'
In Figure 3,-de§iee 30 is shown to have a downward

‘opening bere 35 and the lateral window 34 located between




‘mandrel

25 andhdeVLCe 30 in substantial register, as seen in 20 Flgure 1,

- .sou e~maves are directed fromthe surface downward in the well annul.us:

ound waves, upon reaching wi ndow 28 of the mandrel 25, enter therein
‘t'hrough al i gned w ndow 34 of ;fdevice 30, travel downwar d 't hr'ough
.and enmerge fromthe | ower open end of device 30.. The sound waves

the Eﬁﬁ.'ﬁﬁ%%bvfﬁr%’?@%% YRR o, ik s | e cyiead diguel down

reflect g
same pat JUSt trave ed by t he sou waves fromthe surface to t

died g h dﬁétéﬁé?f .willlfow O30 ds K6 Pa B! ﬁﬁs??%[]?

Tevel 2Qna fired da'ltiduembIdusindde 28fd£ctios mandEeyayss nove upvard

t hr ough

the tubing bore 15 to the side pocket mandrel where they-enter the

| ower open e @&figure deyitite Sdevica@vad isrshowni poshiieiondd imaxeders-eral |y

out war d

t hrough the registered windows 34 05 and 28 and i.nto the annul us

- 18,0% hr ciagleMBZ lof andieh 23 avebevibcehd0shabades sémlishd8swefaddmglshese
~sound waves. are record- ed by a strip chart recorder, or the like, not

shown.

mne the location of the liquid |evel in the tubing

readily

efigagiind pthareceptacdengbovie. and rbaboundlamtrerlpmww ozaet er -
Thee windew &4 afitha idavise (30 13 gip orstllwantha% hvéesaﬁtﬁﬁ Uyth

sendi ng sound waves_down t he_anpul us  out |de t he tubing.is made possjble by
! !

accur at é’l"}’dﬂ"’acﬁ%gﬁ Hens\ FaRdxe

828ndS3 % e SRS bRt EiL 30in”

reglster ust described. The apparatus and met hods for orienting the
€4

: deV|ce
10

in the of fset receptacle 32 so as to place their w ndows 34
The device 30 is installed in the offset receptacle 32 of {(J-

the side pocket mandrel and is locked in place therein by

engagement of rts latch 40 in the locking recess 42. Latch 40

may be of any sultable deszgn so long as 1t is compatible_with

15

the offset receptacle in which 1t is to be installed.
Device 30 is lnstalled in the offset receptacle 32 of the

side pocket mandrel 25 in predetermined oriented relaticn

therewith so that their.windows 28 and.34 will be in sub-

20

25

stantial register as shown. 'With.windows 28 and 34 of the

mandrel 25 and devrce 30 in substantlal register, as seen in

- Figure 1, sound waves are dzrected from the surface downward

in the well annulus. These sound waves, upon reaching window
28 of the mandrel 25, enter therein and pass through aligned
w1ndow 34 of dev;ce 30, travel downward through bore 35, and

emerge from the lower open end of device 30. The sound waves

.then move downward through the lower end of the mandrel and

travel down the tubing bore 15 until they encounter the liquid
level 20 and are reflected or echoed back toward the surface.
The sound echo retraces the same path just traveled by the

sound_waves from the surface to the ligquid level 20 in the



"and 28 in registry will now be described. It is well known that. an
“orienting kickover -tool will orient in a side pocket mandrel and wll, on
activation, sHift_a well tool such as'a gas |lift valve or device 30 2 > '
laterally to a p03|t|on just above and in axial alignment with the of ksétr
receptacle This is because a kickoved3tovol, for instance kickover tool 50

of Figure 3, is provided with an outwar rojecting orienting key 51
which upoﬁuhbﬂﬁrd @P&§e|ﬁh¢tnaﬁ Q#@ig@%v?ﬁem@H?dBPEBF#aGQQEPQQ

orréntlng ans hen &%Iloms the guide surface 52" and

causes .t hE ﬁlERB%Eg GSGF lg &e ¥5?a§é&ea98 et mangrel; m&%%% theys enks

T0%in 4 obheziorRy R M LW Sefgeaa aeggé*éego%hgé}lg o4 Q’Pﬁ’eey >
ki ckover ggol p?%eo'latt & S.quze&u hﬁ? ‘5’2 etQQ.Jﬁ_EL@Er BUsse.‘:‘t:; |

receptacl e bf nove the |ckover

tool g5n t BeamaRdagl h.ﬁtbh%ﬂenﬁﬁﬁﬁiuso 1@Ct ‘tl&%%ghh%h‘ihﬁk%h‘é& ten 2dveause

it to shift the device carried thereby ateral 'y to a 05 position just

above andepeady BQrEchQ“BBthhBtQu&E&cé@CQBEQe @oand Waves areceRddrd-
Figure 3. Then, as the kickover. tool is |lowered, the device enters the.

of f set ree&pbgclae siorli p schastakeedrieer, cior ithe hhke} | nsBowhowanneThelhe
kickover tool 50, as was before stated, will always 10 orient the same way
in the S|HErppcbharnamécekﬂambaMmli\herreadaamdemntagpkeyedntbhdetenﬁn|ng
'slot and therefore with the well tool .device facing the offset receptacle.
In order mgne the locatlon of the liquid level in the tubing..
\,, 10 - It is readily seen that determlnatlon of the lquld level
.1n the tubing by sendlng sound waves down the annulus out31de
the tubing is made possible by accurately placing the wzndows
28 and 34 of the mandrel 25 and device 30'inlregister as iust
described" The apparatus and methods for orlentlng the dev;ce.
15 30 in the offset receptacle 32 so as to place their windows 34
and 28 in registry will now be described.
It is well known that an orienting kickover tool will

orient in a ‘side pocket mandrel and will, upon activation,

ﬂ." shift a well tool such as a gas lift valve or device 30

~/

.20 -laterally to a’posxtlon just above and in axial allgnment w1th
the offset receptacle. ‘This is because a kxckover tool, for

5 instance kickover tool 50 of Figure 3; is provided with an

outwardly pro:ectlng orlentlng key 51 which upon upward travel
“in the mandrel engages the gulde surface 52 of orienting means
25 29. 'The key 51, then follows the guide surface 52 and causes
the kickover tool to be rotated about lts longitudlnal axis
until the key becomes aligned with and enters the orlentlng
slot 53. When key 51 is in slot 53, the well tool device,

such as device 30, carried by the kickover tool is on the side



. pocket mandrel, as well "as the w ndow I n

assure that the wi ndow of a device such as device 30 wi |l be register.ed

W t e wi ndow of the side pocket mandrel, it is 15 necessary to first
ori \\t he device with respect to the ki ckover _t ool prior. to | owering the
ki Ke¥£r tool into the well. This wamebe acconplished in a variety of

- viay's; onIy a few of which will now be described. First, it will be seen in -
- Figure ®ftthet heckovhnvd:odloofaemgS&hes qﬁfxetledemephaelai \OE Bhen 55

- having its upper end- pivotally attached as at 56 to the housing 57 while -
lits | onmandaeli.s @Indgt Alightt tupsraxtl aeoeemesttoft the kackovermeaod 5% whi chef
may in de a SU|tabIe runni ng togl such as running tool 60. O course, = .

for nﬁgﬁngﬁé (ﬁﬁf?%ﬂ?t%éeéﬁﬁs§9 peEdyake 2@9<ﬂ¥9kqvﬁrrtnﬂﬂr@pdool 60

| I t sh | of which
hre SBFF: RRBLS (F T R, LR, seeUFe:gth °°f %eqéaﬁ?‘ieee%%%ﬁ?{:type._
t 0 e_piLvot  ar
Lt 93%&%%@6%0%?{"5 Ye{;«a R PV EFES: Lokpy ¢ "}:ﬁ essﬁ&tae bl ane
h e poc _
o nororB1e?) "ARL) BN 100 s 1 et ;geﬁ‘h Jeforyser ot is

Iongltuql;baakeamStﬁ@eaa%cea@hééf&eth@e SELGL FQOFB Wl I,-g,t?tag si de _-‘

o0l” devi ce
whi ch |sntseameeans;hah.~baeh iR he l3ehknRar Maaftlér Of the mandrel in proper
orlented position so that the two windows will be in register, the. _
: The klckover tool 50, as was before stated, will always

ol

.

- 10" orient the same way in the s1de pocket mandrel that is w1th :.7tJ
the orienting key in the or;entlng slot and therefore with the |
'well tool dev1ce facing the offset receptacle. In order to
.assure that the window of a device such as dev1ce 30 will be
reglstered with the w1ndow of the side pocket mandrel, it is
i5 necessary to flrst orlent the device w1th respect to the
- kickover tocol prlor to lcwerlng the klckover tool into the
well This may be accompllshed in a varlety of ways, only a
few of whlch will now be described. _ _
Flrst, it w111 be seen in Figure 3 that the klckover tool
20 50 is provzded “with a prOt arm 55 hav1ng 1ts upper end o %“‘-
' plvotally attached as at 56 to the houSLng 57 whlle its lower N ?_
end is plvotally attached as at 58 to tool carrler means . 59
wh;ch may lnclude a sultable runnlng tool such as runnlng tool
;60._ Of course, for remov1ng a device from the offset recepta- :
25 cle, the runnlng tool 60 would be replaced by a sultable
: pulllng tool (not shown),useveral of which are well known 1n
_the_lndustryl” It 15 1mportant to note that the connectlons at

56_and 58 at opposzte_ends of the-plvot arm are hinge-type



~10 orientation of the well tool device with respect to the orienting key
of "t he -ki ckover tool in which the device is carried.nust agree with the ..~
ori.entation of the orienting slot of the orienting sleeve of the side ‘gﬁ
pocket. mandrel in relation to the receptacle bore.” 15 - Oienting £2d
pocket ‘mandrels are generally made sG that the orienting slot in the \

orienting neans .is posifioned 18Q degre t Lk narel LS4 ongi tudi nal
axts frofiReTHER IR eﬁ?‘ggl &% cfvgr"eee‘é'o%'glu'ugé?g't ﬁ%fe?r?l]& '_I'E'gr reaf ore,
it™fs inmpartant iy _such c o attach the device 30 to the kickover 20
tool solﬁﬁﬁg ﬁu?*ﬂQﬁkﬁ§d$§§H%'device.faceS'in t he. opposite direction from
the orienting deyce THENoriBGHISY EIIUN REyKYY {soiéatan no sbas! its

| ongi tudinal axrs during its. downward trip into the well. Figure 4 shows a
S'”Pleulﬁﬁ K hiear@bt wiehi hekl eriRnhtitlg WidW 1d¢stedSat any lpoimitgure
4, it wl (%e seen that a device 30 is attached to a kickover tool 50. The
devigg 3Qumse i {ife UDGegiendinal t ardst ehezeofigd andt ®inte dihevweindopeiing
bore 69 of the tool carrier 70. After the device was tel escoped into the
carrier agfk redXl oolf tthétsidei pocketpmandireh, ashwedlwas the windgw |ined
-tRrough both of themand a shear pin 72 was installed as shown.__Thus, the .-
shear pi el wall obttbel yekdi toailndevdcgewhichs defirka et inshrliled the
ki ckover tool but will also prevent its rotating fromits predeternj ned
‘ofi ent ed thesi pESsetoxecepAClMertt HhelePRRETRL iyt BFPBRT| PHHRRYHRS set
recept ac.lpeosoittion so that the two windows will be in register, the

\_ 10 orientation of the well tool device with_respect to.the.
oriehting.key of the.kickover tool in which'the device is.
caﬁried must agree with the oriéntation of the orienting slot
of the orienting sleeve of the side pocket mandrel in relation
to the receptacle bore. |

15 '~ Orienting side pocket mandrels are generally madé-sd_that
the'oriehting slot in the orienting means is positioned 180

.degrees about the mandrel's longitudinal axis frpm the offset
~ receptacle and are sO-illustratgd ﬁerein. Therefore, it is
| important iﬁ such case to attach the device 30 to the kickover

20 tool so that ;hé window of the device faces in the opposite
direction froﬁ thé_orienting key. Then, the device must be
kept from rotating about its longitudinal axis during its.
downward trip into the well. Figure 4 shows a simple, but not
the most desiréble way, of doing this.

25 In Figure 4, it will be seen that a device 30 is attached

o to a kickover tool 50. The device 30 has ‘its upper.end"'”
portion telescoped into the dowﬁward opening bore 69 of the
tool carrier 70. After the device was telescoped into the

carrier and rotated to its oriented position, a hole was



a slde pocket nandrel it will be installed in the proper predeterm ned

orijen d position mnth its wndow in registry with the w ndow of the
mapdge Wil e the shear pin 72 will work satisfactorily. as shown, 10 the

 sane- eV|ce 30 may not be so perfectkybal i gnable again after it has been.

_jredressed _Jt may then be .necessary to drill a new hole for the shear pin
72:0r to Jee%p*éwuqfsmfwﬁ HhempanG F55hear G of 2 (RS t*ﬁ%%épe]eﬁ

‘connections somewhere int devi ce 30 by e the ndow, 34. acer ..x
e s e o Bt e | e dE S 0a 2 PRI b Pwéydaeeeeaea #Bee t e

©of the k.%%ﬁ#a" RIS %%%??%%ﬂ 53‘ b ERBgBRE " e SLETHLLD KoY

be engag agﬁg t, el

“tightene aga| nstﬂ{{ g as s %%e{d%@seggﬁrhedtehe %g\%%ﬁ@%‘i;%@m

sel egsed MuiENLAkPad id¥vide) Mhijelsteaied he nhe 6% meed feelep Iee&el bg ends
~engaged i n apertures of - the running tool. Understandably, such a screw.

coul d be aiseildé opborktampndeledct dt twikhidee dasealtlédn iho e Upropdne

";predeternlned 25 orientati:on of the device to assure its proper

‘install atpmdetemtmeﬁamhr:eént@m%reﬂoné swithi girse window |ikeregistrylar to '
~spacer 75 -and is placed in the threaded connection between the running tool
82 and nefikh e windavw mf) the pandyeloarrier of a - 17- ki ckover tool .

Wi | e tooI carrier 70 wag shown tq be
_ fhlle the s ear\g1n 72 wfil work sat;sfactorlly as shown,

10 the same dev;ce 30 may not be so perfectly allgnable agaln
after lt has ‘been redressed It may then be necessary to
drlll a new hole for the shear pln 72 or to use a spacer, such

- as the space: 75, ;n one’ of the threaded connect;ons somewhere -
'Lin the deviee:Bd but:ébeve.the window 34. A spacer 75 ofu
15 proper thickness will cause the window of the device to face
.'the proper dlrectlon, that is, face in a dlrectlon opposlte
the orlentlng key of the klckover tool. .
If deslred, a sultable set screw such as screw 77 may be
.'engaged in' a threaded aperture of the tool carrier tool 70 and
20 - tightened against the device 30 as shown to'seeure the device iJ
~ in any selected ofiented position, in which case the pln 72 | |
need not have its ends engaged in apertures of the runnlng
tool. Understandably, such a screw could be used to lock any
.:Seleeted'threadedhconnection to secure the predetermined
25 orientation of the device to assure its proper installation in
 the mandrel. | | | L
| ‘Spacer 80 (see'fignre 5) is like or similar'to.snaceri75
and is placed in the threaded connection between the running

tool 82 and member 84, which may be a tool carrier of a




unitary construction, it could as well be forned of two separate nenbers,.
such as nenbers 84 and 82 which are then scremed together. |f needed, e
spacer. 80 can-be placed 05 - ther ebet ween, ‘as just explained. It is mﬁ%;i%
known to make running tools* whi'ch- are-afﬂached as by threads to a kic

taol or tool string. Referrlng now it o. Figures 6 and 7, it will be seen that
anot her. fok#pkaSUnmqq}Q(xﬂhxiﬁ|§°¢l|9§FF&9§d7°IW?%?#@PW@rﬁPl@e(ﬁf '

runnlng tool, the conventional off-center, or tan Elal she ins 91 are
used to suﬁﬁéﬁrﬂhéwwwn'%ﬁl QulléolasQO‘”?n ' @erf'qrﬂ% BYOf or ni ng

t I X 92 ts b 93 ti b t h
i hol ca GFPARALE) FEEEPes 10N S Zﬂ%{ﬁeﬁr@r Fhofenchzaitle O%Véen e 1 ent
15 d t 9 -
ntorfor ondRtPIRa Ry U L AELERE, Vine [l AR B8 Blaced o, .

7 and gi p%%ub'rebbﬁmaleﬁ Bhe fdd e%?p]!'&‘-‘:i.‘%ﬁéii to i pstbelﬂexeheant i1 thakd O

prevent it ron1rotat|ng toa non-oriented position. To attach the

devi ce 30 k@nhiRG RG1OhAGh Hie dHatheds dwit e&hwdd id s Vitivlooveid
t hereof faces 180 degrees fromthe orienting key on the kickover tool, the

dévice is thel pretsed spwanglLy as far as it - will go into the runni ng tool
whi | e ‘mai ntai ning the wi ndow facing in the proper direction. After 25 the
devi ce 30 has b&efermingt aowf Mo Figures He anthnl ngitosillthe smear thals 91

afe installed. The shear pins 91 do not prevent rotatiqQn of the deV|ce 30.

Theref ore, ?PPt®GEI§°5@ S§S§P5Pénﬁot98@a99 &EvﬁééuﬁﬁréFFGr t kB Shésr IprRs o1
have bR P kit d002, "BHLY cBBnLIBRLE" ke od MEati i

\_ 4
~ shear plns 91 are used to support the device 30. Runnlng-tool

90 has been improved by forming an Lnternal.annular recess 92
in its bore 93 at a location above the shear pin holes 94. A
suiteblelresilient gripping ring such es a common resilient
15 o-ring 95 is disposed.in the recess 92, This o-ring forms an"
'lnterference fit about the upper end portion of device 30 as
seen in Flgure 7 and grlps it tlghtly. The ring 95 needs to
grlp the dev;ce tightly to prevent lt from rotatlng to a
non-oriented position. _ _ _
s 20 To attach the device 30 to rurning toel 90; the device is-
rotated until irs viindow 34 thereof faces 180 degrees from the
orienting key on the kickover tool, the device is then pressed
s : upwardly as far as it will go into the running tool whlle
malntalnlng the wxndow fac;ng in the proper dlrectlon. After
25 the device 30 has been inserted fully into the runnlng tool,
the shear plns 91 are installed. The'sheer pins'91 do.noﬁ
" prevent rotatlon of the device 30 Théféfofé} it Qould be
possible to rotate device 30 after the shear pins 91 have been

installed. This would only shorten the life of the o-ring.




1t is/Teadily seen that the running tool 90 is easy to use. and that it, can
“be ugegyto run conventional devices, such as gas |ift valves, which do not -
need\tZz8-be placed in the receptacle in a predetermnned oriented relation.

For such 05 purpose, running tool 90;gan be used wi thout the resiliént

'.grlpplng ring 95. Wien installing deV|ces such as the device 30, in deep

and/or devi atedl #¢! readiieyr esihi eahtatgrﬁﬁw'ﬂm:iixf% 88oingpha g @Hyylgté ool
may “not have sufficient gripping power and may 1 possi bly allow t he S

devi ce tuse)emmudrethiasottecandbe Gsed toulrtnpetnventivhalaGssidesf uch ~
Iubr|C|ty of the well fluids dimn- ishing the ring's gri ppi ng power or :
because a# egas elifsnyalyes,uwitici dbenbruinged ntalelee pehkedniightthe
physically alter the material fromwhich the ring i s made, causing the
mat er | alC9GEPEACKR cdR dopredptaranined cprientrd naiaﬁ;nnuexﬂvklsuprit nayd
be ossible that gravity or drag of the tools against the tubing wall cou

2 r AR of 1H%VF€8g Gah-Bei usedd autortker regi hQ?FIHE
-:that t he ki ckover_tool .is slanted appreciably, and especially so if the
 well fhﬂﬁi?q QWE |?é20 has been exposed have good | ubricating

Govi ce 501 o R SHERIANE GOy ERRE bUa 85, Y Hav e oI TR B8ER O0or
oot A B o LIS e yollinds KL ML,
5D M an, (ke SR MG RIN R Rl BT
© 7 10. possibly allow the device to become disoriented. This could U
pOSsibly be caused byuthe-lubrieity'of.the well fluids dimin-
iShing_theiring's_gripping.pcwer'br because elevated tempera-
“tures of the fluids in deep wells might physieelly alter the-
material from:which.the ring is made,fcausing'the material to
15 break down; dieSOIVe, or erack In dev1ated wells, 1t may be
- possible that gravzty or drag of the tools against the tubing
wall could cause_rotatlon of the device to a non-oriented
position dﬁring the time thet the kickovei tool is slanted
appreciably, and especially so if the well fluids to which it
20 has been exposed have good iﬁbriceting qualities;
| | A preferred fbrﬁ of apﬁaratus for installing_devices such
'as.device 30 iﬁ a predetermined oriented relation in the:
'offset receptacle of a 51de pocket mandrel includes a sultable
.klckover tool prov;ded w1th lndexlng means. Thls, of course,
25 requlres modlflcatlon of the device. Such 1ﬁdexing mechaﬁism
1nc1ud1ng the-modlfled device is seen in Flgures 8-10.
Referrlng to Figures 8-10, the modlfled dev1ce is ln;

dicated_generally_by_the reference numeral 100. It may be

identical to device 30 previously described with the exception



di cated.generally by the.reference nuneral 100. It nmay be identical to
devi ce 30 previously described with the exception that a plurality
circunferentially spaced upwardly opening recesses 102 have been for
~the .upper side of its no-go flange 104 @s_shown. ‘The-running tool 120
be exactly like running tool 90 05 previously described with the exception

BQSE}&WQ? AR AP B R T S T
nuntier of JaRkesel?d o5 RSl Uaber Oes e BUBCERE! pBRES$aRe10% it lgn the

device. ‘A single key or pin IS receive one of the recesses or
~hol es 122 sofanigae 10unaish@nwel. 120, and preferably this pin or key would fit

tightly therei'n so that it will not be left in the well but will be
W t hdrawn ther efheoputinihg ol 120gndpdbe dlederEy, Like KeynOhgPtdols 9ot
necessarily inserted at this time. 15 + The device 100 is rotated to

the d%sir ptepdonisilgn descrilsed t wdthntthe hexcephion tthalt a Shombetheofunber
of "holes 122 in the running tool differs fromthe nunber of recesses in the
device lOoeircmpmfexientdallycapase dowawarxdlynéagihng aetenses ceesdowny be
substantially aligned with each other. If so, 20 w_thdraw the device 100
a little, vAxSly cperdng holes 2 arecifarmad dn iifa 1lower andyar shen.
device fully with the rumﬂ%g)tool,so that the pin engages the sel ected

t

retess of THRe NH@Ree 2% WMRIeF t he2 bsi BREGRALNER theT aCHiTRCIRELT hen

~be installgd 160,403 $0°FheP davi%e®® X' iR KT B BiH 24 is received

i“} 10. in one of the recesses or holes 122 of the running tool 120,

| and preferably this pin or key would fit tightly therein so
that it will not be left in the well but will be withdrawn

' .tﬁerefrom with the puliing tool. However;_the key or pin is.

not necessariiy inserted at this time. |

15 E  The device 100 is rotated to the desired position and
inserted into the running tool. Since the number of holes 122
in the running tool differs from the number of recesses in the
device 100, one pair of recesses, that is, one hole and one’
recess-may‘bé'substantially aligned with each other. 1If so,

20 withdraw the device 100 a little, install the pin in the
selected hole tightly and engage the device fully wigh the
runnihg-tool-so”that'the'pin'engages the selected recess of
‘the device to hold the device oriented. The éhéar piﬁs may
then be installed in the shear pin holes 94 to securely attach

25 the device to the running tool. |

| " any desired'numbér or recesses 102 may be formed in the
device 100. Whatever the number of recesses formed in thé
device 100, the running ﬁool 120 may preferably be provided

with a different or unequal number of recesses 122.



device to the running tool. Any desired nunber or recesses. 102. may
ed in the device 100. Watever the nunber of recesses forned in-the
/100, the running tool 120 rmay preferably. be provided with a
erent " or unequal nunber of recesggs-122. For purposes of =~
~i-tlustration the device 100 is provided with eight recesses as seen in

L

’

. Figure.9 andrébeplirposas b80H113Gtratioayitird ddvicseren Dol provideden in
.Figure 10.  This arrangement provides a multiplicity of positions equal to .

“the 05 withrbeiglof recesses gsl sephi dah [Riduye rurdied the hpuraingr tb61
positions (8 X 7). This indexing neans, obviously, is based upon the
principl20 ofs verovided withyseenpboileisors e tin thbgueei $@.100his be
~rotated through orienting positions which are spaced apart no nore than
- about AmBarggment pmpyvidesyapmulbipkicidtycod PRsiddens, eatadk rfogthe

' Fh?ure 11.. In Figure 11, the nuneral (150 represent the_ circle passing

Dughunher of cFecessefemudtdpdiedr byr the HepheE 96 hoigfse G RBses 102

are. enfed b | es ,102a through 102h. In sim| ngr, th
ol es BERGHSHR o8 cEny) 10 W1 dpdeiclng g ¢ ol qushyy nf5 FRBed, |
. (To avgjd cop- fusion.in the di f Ei 11, .the hole 12 t
uper AR oimoHE AR PAe SF NOHEE 7\ e b ahk b olf® FABR T

LD doe i STLOTRg stk Pitolls ShiestulgipegiEs oAU SlY

| nsert gf-d NdOaddie dpiPt "HolMSke LREN2BBOLEE 6RISN abeteds. NOliP 2ty be
approxlnately al 1 gns ' ' o o
10 more readily seen by referring to Figure 1ll.
In Figure 11, the numeral 150 represent the circle
péssing through the éenters of the recess 102 of the device
30. These recesses 102 are.represented'by small,s@uares 102a
'through 102h. 1In similar manner, the holes 122 are represent-
15 ed by the small circlesflzza_through 122g. (To aveid con-
"'fusion in the diagram of Figure 11, the hole 122a was not
superimposed upon the recess 102a but was placed close beside
it.) '
Assume_that-the-device 30 has been oriented so that its
20 window faces approximately 180 dégrees from the orienting key
 of the kickover téol and is then inserted into the running
tool_IZQ and the pin 124 in hole 122a.approximately align§
- with recess 102a. TIf the pin 124 is engaged'iﬁ-hcle 122a and
~in :ecesé_lOZa,_the ?elative Qositionsfpf the other holes and
25 recesseé will bé shown in Figure 1l. If the deviée 30 is not
~at this time satisfactorily oriented, the device 30 may be
moved in either a clockwise or a counter-cloékwise direction a
: litﬁle.to bring it into a more satisfactory position. For

" instance, assume that the device needs to be rotated a little

'_&J



: orlentatlon

'mnth recess 102a. |If the pin 12.4 is engaged in hole 122a and in recess
102a, the relative positions of the other hol-es and 25 recesses W be
'shomn in F|gure 11. Jf the device 30 is not at this time satlsfacwégg%y_
ori ented, the device 30 may be noved irzltther a clockwi se or a '
counter-clockmnse direction a little to bring it into a nore satisfactory
posi tion. ifoa cosntecreclockwhse tdiwectioneas ceeeredm Fighverdilat efhds
clittle in a counter-clockw se direction as seen in Figure 11. This my
‘bé~acconpl hanelehpacompliisged Pyl svenevirgt RERNd 24 anfevFekating the.

-counter-cl ockwi se_,direction unt he can_be enga n hole 122 'and
recess 1028evi¢e ip ﬂo?ﬂﬁnt?ﬁ“ctﬁp téh TRF Bt t?ﬁt%#?oﬁlﬁnﬁﬁﬂtgﬁ

- appr oxi matelgﬁw degr 1885 © Z%Qe ﬁgl)%tcets@atlm el dy Lergefrom

recess 102%% hé& dlagra I's -nanner, a pi-n o e &Sibiat Ton can be

found gehi C&&%&:D&f&&vb@e d%bcaelw higodhfedlegbeespox MULES 6.5

s easi |y understood that dgreater accuracy or

orienta- tiQpr&Qs! GrbEnbagm¥bid €Hat s EASEIRMIUNDEdL 1A E IR FEsasSes.
For - i nstance; if 16 recesses and 15 holes are used, then 240 stations or

‘cenbi nat i ops218r £n pthei dedgras. thEﬁethmsrdahaespaaedlthbﬂEecombinatlonS

- degrees. 15° - Al'ternately, a running tool simlar to running tool 120
just descrecamdeenfolmd pwhichicoh Vi tolace|thealdemiasl widddos &s Sodegoees, ofuch

a8 hol es 122, which are not circunferentially evenly spaced about its |ower

end. SuchP%?f%%ﬁl¢@P$Qkﬂt4%95homn in Figure 12 where it is indicated by
the n%EFral 150.

_th

It is easily understcod that greater accuracy or orienta-
tlon could be had w;th an -increased number of holes and
_recesses. For lnstance, if 16 recesses and 15 holes are used
then 240 statlons or combinations are prov1ded and these would
.be spaced at }Sfervals of l 5 degrees. | | | -

15 Alternately, a runnlng tool 51m11ar to running tool 120
just described may be provxded with a plurallty of recesses or
holes, such as holes 122, whlch are not c1rcumrerent1ally
.ewenly spaced about its lower end. Such a running tool is
shown in Figure 12 where it is lndlcated by the numeral 150.

N 20 Runnlng tool 120 is shown in Flgure 12 to be provzded |

h

Wlth a. group of downwardly opening holes 152--152- The

number of holes in the group may be varled as de51red In the

B &)

example of Flgure 12, eight holes are shown w1th the end holes

1522 and 1528

belng spaced_45 degrees apart. Thus, there are

25 seven stations or positions providedjin 4S'degrees. Slnce pln.
124, shown dlsposed in hole 152— can be posztloned in any one
of the holes 152--152E any one of the holes may be allgned '
with and engaged in any one of the eight recesses 102 of the

latch 100 seen in Figure 8, the number of orienting positions

—errema e g




20
grou
int

~ downwar dl y opening holes 152[err]-152[err]. - The nunber of holes

. Running tool 120 is shown in. Figure 12 to be provided with a. .
é%ggroup may be varied as desired.  In-the exanple of Figure 12, eight

“holesat,e shown with the end hol es 152a.and 152[err] being spaced 45
-degrees apart. Thus, there are 25 'seven stations.or positions provided in

- .45 degr

‘in any.

IR lend I b g i Bl B2 earmbe. hasi td oned
BRaviASHIas, el b B'Hthelt) MR P RS TS T e
- al'i gnedgyinkh iffbéd 988 PoisB taBNsO P Fidd® BiIRhe! HstmdOlecdsdde | atch

100 seen in Figure 8, the number of orienting positions provided is
equal tar@ahy@Rent beforkd IgAldinkt and sdenSihheigawe mwiler oft ppsitions -

provi ded by the hol e-and-recesses arrangenent before explained and seen in
Fi gure Bedadilyl understadd \chatletlsd aouhriivmg tdelrandyog thel wedd/ @volhe

~wel'l tool O6 device may be provided with any suitabl e nunber of holes or

. re®&ssedewidet may thee providedfwhbhesnyr sudtabdes riumher ofiyhbdesi oirer

~equal t

-shown i
wi ndow
space t

. cutting or
- the wi ndow.

- 10

15

. equal to or unequal_ to the nunber of holes or recesses in the other. It
‘shoul d kecessgis pngnddrat deke tpamber a5nhodaseri FePRBPSEF it RBiMaAVI e to
frace the wi-ndow of the_side pocket mandrel

Rerieifher 1egualrsp 9r WRedRal it e ppumber: 8f hPHPFalE the

toward the side in,an ovall mandrel such as mandrel 25 in order to

RECRARESW I 578 F&Be%rer wal | of the casing to.mnimze flow 15

be desirable to face the window of the side pocket mandrel in

a direction other than that shown in Figures 1-3. For in-

stance, it may be desirable to face the window toward the side_

in an oval mandrel such as mandrel 25 in order to space the
window from the inner wall of the casing to minimize flow

cutting or erosion of the casing'and the mandrel by fluids

£lowing through the window. The ﬁindow of the mandrel in

. other cases may éveh be positionéd so that it_communicates the

rééeptacle_bore with the main bore of the mandrel, as for

 waterflood operation.' If the window of the mandrel faces any

20

25

direction other” than the direction shown in Figures 1-3 the
orientation of thé.wéll tool device relative to the kickover

tool must be established accordingly'in order to assure proper

'registry of the windows when the_wei1 tool device is installed

in thg*mandtelfs receptacle. - o

It should aléo be.uhderstood.that_while-thé inaexing:
ﬁeans was hérein presented as opposed recesses_aﬁd/o: holes in
the running tool ahd the well tool.device, othef kinds of
orienting'means_could.bé readily provided. For instance, a

pin on one of the members could engage a selected one of many

in a direction other than that

’

ot ¥
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ot her cases may .even be positioned so that it.- communi cates the receptacle
botre wi:-th the nmain bore of :the mandrel, as for waterflood operation. If.
the wi.ndow of-the mandrel faces any 20 direction other-than the dir on
shown in Figures 1-3 the orientation of ,the well tool device relatiy
~ the ki ckover tool nust be establlshed"%gcordlngly In order to assure

reg4stry of the mﬁndoms mheg t he. mell eV|ce i-nstal | ed_in. the
mendrel ' FEACEEERT IR, B ormed 4, ﬁﬁgﬁfﬁ 85d & h%RrW$Te the

andr
runni ng AG8CE R “%E'PP& Rt "Gk o2 @%eff% %§§f§? SAM UplheR Lo
be readi !g.éargnrﬁ?/ggx Gnd Yerdh® iliffar 2 b Yedl o ﬁé““m réo&P&"xQeﬁ@gage

a sel ect nany recesses or |n the other nenber, or

a springs Itq@ e%oe%q_,t%}{ He U ddibdEnbers coul d engage splines for rred

on the ot or a gear on one nenber could nesh.with a gear on the
ot hejs ”E-nbef 145 should Hd Siekhdl hender 6664 UEREE Sbpodribatihy ar ifdoi Nng a
flow control device in a side pocket mandrel so that a large window in the
wal | of tdemtdei @evitcd Nid egisids podiet maidmeli selovhatn 4 hbargs |witdowe
mandrel's receptacle bore provides a fluid flow path which is |ess
restrictiing ¢ivel waekls ¢HrtheudevBoehis0 inofregieterf oty o barge windewat | y
reduce damages to the device and the mandrel due to flow cutting or erosion
by fl ui dsirf |hve rvgalhecp’éthln@u!gnnésgbésaregepnagéecbpr§| ByoNRAgsi e fluid

particles.
' flow path whlch is less restricting and less tortucus. Both

er

_i\j 10 of these features serve to greatly reduce damages to the
device and the mandrel due to flow cutting or erosion by
- fluids flowing therethrough especially those carrying abrasive
particles.
Thus, it has been shown that the embodiments illustrated_
15 and described herein above fulfill a;l of the objects.set out
earlier; that a well tool device can be installed in the
cffset receptacle of a side pocket mandrel in oriented rela-
‘tion therein; and that making such an installation requires
that the side pocket mandrel and the kickover tool have means -
'20 coengageable tp"drient the kickover tool with respect to the
mandrel and its offset receptacle,'and that the well tool
'dgvice'must'be carried by the kickover tool in such oriented
position relative thereto that when the device is installed in
the offset receptacle, it will be éituated in the desired and -
25 predetermined oriented relation therein. |
The foregoing deséription is herein presented by way of
explanation only and changes in the materials, arrangement of
parts or elements or the sizes thereof, as well as variations

in the methods and equipment may be had within the scope of .



" devic

Thus,. it has been shown that the enbodinents illustrated 15 and descri ped
her ei n.above fulfill all of the objects set out earlier; that a well tool -
grpan -be installed in the offset receptacle of a side pocket mandrel

-in orye ed rela- tion therein; and tha%-""rrakl ng such an installation”’ .

. requi re t the s cket drel ‘and the kickover, tool have, mpans 20 -
coengageab t%p%?l?%%? ‘?ﬁ%nﬁ na?r}é?uft SHIPR TP Y eéiﬂ%ttki% e SRR Er @fd

its offsetyy Jl_eg % £nd that the well tool - device nust be carried by the
ki-ckover {55r° i h such oriented position relative thereto(shat/ Mh&:llfﬁ@goj -

device is '”Staééﬁ&-éﬂhéhfs% dfled i or iy 9t 'd 1%4?4\#@%%%‘5!‘ the
desired agﬂi re determ ned ori ent at1on ther or egol ng
descri pti %‘& dhe PusseRty eé¥?-';§‘-l°&’n'at| on only and changes in
~the mat erlals, arrangerrent of parts or elenents or the sizes thereof, as
well @8 variations in the nethods and equi prent nmay be had within the scope
of t he appended clains wthout departing fromthe true spirit of this
invention. Reference is nade to Application No. 8510447 (Serial No.
©2156880) which is-divided out fromthe present invention. 05.10 15 20 25 -

- 10
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-25- CLAIMS. 1. Apparatus for installing a MB%F‘PQQL‘QQMLEE“%EULDe of f set
receptacle of a side pocket mandrel .in 5 redet erm ne tented -
rel ation therewith, said mandrel havi ng means i mm nting a
ki ckover tool, sald apparatus conprising: a. ﬂw lﬂaV|ng wel |
tool device carrying neans thereon, said klckover tool"ha9|ng 10
- orienti.ng nmeans thereon co- operable Wi th said neans-in said side poc ét )
mafrdrel for orienting said kickover too# relative to said offset rec
of *ai d side pocket” mandrel; b. a well 0ol device carried on said well
“tool 15 . devi ce carrying neans ofcggtmski ckover tool; c. means for
rel easably attaching said well tool device to said well tooI devi ce
carrying neans; and d. neans separate fromsaid attaching neans for
‘orienting said well tool device with respect to said 20 wel | tool
devi ce carrying nmeans. 2. Apparatus fecoimstellinglaiwvell vitnokidewixel
means for orienting said well tool device with respect to said well tool
devi ce carrying neapsths afﬁﬁﬂtngﬁﬁeéﬂclﬂ efi gy ¢ Rekel BandRgly i |

t ool  device 25 ans. and said,we|l tool devi.c
. 5 prege rm ngg orlenteg relation therewith, ‘'said

mandrel having means therein for orienting a kickover

")

tool, said apparatus comprising:
a. a kickover tool héving well tool device .
N | - carrying means thereon, said kickover tool ha#ing
10 otienting'means thereon éo-operable with said
means in said side pocket mandrel for orienting said
kickover tool reiative to said offset receptacle of
 said side pocket mandrel;
b. a well tool deviée carried on said well tool
15 ' device carrying means of said.kickOVer tool;
c. means for releasably attaching said well tool
device to said well tdol'device carrying means; and

d. means separate from said attaching means for

orienting said well tool device with respect to said
o .
: 20  well tool device carrying means.
¢ - 2. Apparatus according to claim 1 wherein said

means for orienting said well tool device with respect
to said well tool-éevice carrying means is a pin
disposed in al1gned recesses in said well tool device

25 carrying means and said well tool device.




-26- 3.

friction

paLaLus_accoLdLng_Lo_cIa|n11 wherein the neans for orlentlng the

wel | tool deV|ce

n orien

is are

wel | -tool devi ce,

said neans for o

wel | tool deV|ce“@@WFy|ﬁ§ PE4RE tdBfpthge¥edd- &ﬁ@&gé&HFéelﬁaE§| Qsﬂﬁﬁﬁs on
d
eRy SR M SoRoner A cEar g FRORSI Bt ﬂaanéaﬁs Fﬁ&FﬁaSBalzo

sai d wel

Appar at u
a. circu

- device c

‘spaced i
means an

| tool

s accord
nferenti
arrying

SQEXIHQ

10

¢t onl IR

with respect to said well tool device carrying neans is
tﬁumﬂal d well tool device, carrying 5 ° _ nmeans
xterior surface on said well tool device to

ted Yel"atifon’ 4. Appar atus according to claim3 wherein
eghs for gripping and holding said well tool device in oriented
silient ring carried 3®~an 10 internal recess in sai
carrying means and is frictionally engageabl e wth the

exterior surface of sdi.d APPREALUS. acﬁspdﬂ39u§°a§éé#mlﬁgwg

ereini fhe wherein

rienting said well tool device with respect 15 - to said.

Urgbr BT any T8 BLARCREIT BT RRG1Be CRREAUILI 1)

%E%ﬁés%%rOQr&%%z%hgﬁﬁgoﬁriﬁanﬁeéh EQQEr§6¥'SGr@§EEYbHQ

satd wel | .tool devi sai d exi ng recesses on said
said well.tool_dev;ce to hold it in oriented relation.

4. Apparatus according to claim 3 wherein. said

means for gripping and holding said well tool device

in oriented relation is a resilient ring carried in an

internal :gcéss in said well tool device, carrying -

means and is frictionally engageable with the exterior

surface of said device.

15

5. Apparatus according to claim 1 wherein said
means for orienting said well tool device with respect
to said well tool device carrying means comprises

co-engageable indexing means onfsaid well tool

device carrying means and said well tool device.

20

6. Apparatus according to claim 5 wherein said
indexing means includes:

a. circumférentially spaced inde*ing recesses on
one of said.well tool device .carrying means and said
well tool device;

b..circumférentially'spaced.indexing'recesses on

-the other of said well tool device carrying means and

25

said well. tool device, said indexing recesses on said

0wy




-27-'mell tool device carrying nmeans and séid wel | tool device being
di sposed i n opposing relation; and ¢. key neéﬁ§‘§ﬁgageab+e-bEngen a w

B

sel ect.ed pair rof said.opposing i ndexi ng reces t said 5
devi ce with respect to sai'd well tool device m’,&m l” Apparst -
according to claim6 wherein the recesses on orte © ooI carrylng
~nmeans -and said well tool device are downwardly opening holes 10" :

extending in a |ongitudinal .direction grd said key:-neans is |nsertable ina

selNfct ed one of said holes and having its outer end engageable in a -

~sel ected one of sajd1inggyingey £E€SELErying h@eaweand)fsasﬁ Gye®l ledaaol
carrying neans and said well tool device to hold said device in

-predeterm ned ori ea&edcéehaln@ndmpdsswsnecdppasﬁeg keddidmolarBrryi ng
means. 8. Apparatus for installing a well tool device in the offset
receptacl e of a side pockekeyumeans émgageaklerhetwekrrd eigleatted qaion
therewith, conprising: 20 a. a side pocket nmandrel connectable in
a wel|l flow conducP#r saidi aonesing| index ing ﬁecesﬁﬁﬁnﬁ91QRﬂQPQPﬁ§¥QI1rough

ii. an offset receptacle bore alo S|de S Hf neif bor e,
iid. a Iatéral mnnﬁBﬁFFﬂrBhﬁh fﬂ%P ¥ tQrsaid grell tool acvice carrying

' means. _
7. AppatatUs according to claim 6 wherein thé
recesses on one of'éaid well tool carrying means and
N - 'said well tool device are downwardly opening holes
10 extending in a longitudinal direction and said key
means is insertable in a selected one of said holes
and having its outer end engageable in a séelected one
of said indexing recesses in the other of said well
tool cérrying means and said well tool device to hold
15 ©  said device in predetermined oriented relation with
respéét to said well tool carrying means. -

8. Appafatus for installing a well tool device
in the offset receptacle of a side pocket mandrel in
predetermined oriented relation therewith, comprisiﬁg:_

20 . a. a side pocket mandrel connectable in a well

¥ ' flow condﬁctor, said mandrel'héving;
i. a main bore therethrough,
ii. an'offset.receptacle-bOre alongside said
main bore,

25 -+ iii. a lateral window through the wall of said




‘mandr el , -an_Ll__Jnu4¥%+*mrsTeeve means in sald mandrel ; b. a klckover
tool novable into said sai d ki ckover tool haV|ng 5 _"
i . ABans thmmm 'B%ﬂmg with sai'd orienting sleeve neans ‘of said
for ckover tool relative to said receptacle bore,

wel | *t obl carrylng means for attaching a 10 wel |

_ gevi ce to said kickover tool; c._a well tool device carried by said
wel |.-tool carrying neans to be |nstaTF%d i'n the offset receptacle bore of\J
-said mandrel, said well tool device having a downwardly opening bore and a"*
lateral window 15 . i mandredgl landonmuni cating the exterior thereof with
its interior; d. neans for rel easably attaching said well tool device to
said well tool carryi ng ridans ordeptdng sdesyesdganst dnf spddsgpadaedachi ng

nmeans for 20 . orlentln said well tool device with respect. to said well
t ool carrying neans. kﬁﬁﬁ%ﬂ&roﬁq°ﬂsFQWﬁpﬂ§ &nﬁélﬁaﬂéowa&éﬁﬁéé in the

. offset receptacl e of | fo ke ndrel in a well using a kickover tool,
“the well having a?at]l.?o% S é‘t?‘laaﬁ'd!\%lth at | east one side pocket

ngndrel t?ereyn ;," -means thereon co-operating with said

orienting sleeve means of said mandrel for
orienting said kickover tool relative to said
receptacle bore, and
ii. -well tool carrying means for attaching a o/
10 ~ well tool device to said kickover tool;
| | é._a well to§l device carried by said well tool
carrying means to be installed in the offset
receptacle bqfé'of said mandrel, said well tool device
~having a downwardly opening bore and a lateral window
15 - in its wall communicating the exterior thereof with.
| -its interior; |
d. means for releasably attaching said well tool
device to said well tool carrying means; and =

_é. means separate ﬁﬂ?m said attaching means for

50,

20 _ orienting said well tool device with respect to said

L e

well tool carrying means. .

9, A.methqd_of,ihstailing:a well tool device in
the offset receptacle of a side pocket mandrel in a
well using a kickover tool, the well having a tubing

25 string with at least one side pocket mandrel therein




——

and each sajd side pocket mandrel having origpnti ng sl eeve—weans therein,

conmprising the steps of: a. providing means f’ t ool aid
wel | tool devicce for releasably attaching t ‘W her gzggs: -
provi di ng ‘'neans on sai d ki ckover tool and said weltl o |ce se
fromsaid attaching nmeans for orienting said well tool device w.th respect.
to said kickover tool; 10 : c. attaching said well tool device to

sai-d ki ckover tool "in pr edet ermi ned orhguted relation therewith, said

ki &¥over t.ool bei ng prOV|ded mnth orlenting key means; d. Iomering t he

ki ckover tool in the_well con uctcg f a |location q; | east as
WFTE 9%

deep as the side pﬁege? ﬁgnﬁ?é? ?hdﬁh?% cﬂﬁvﬁﬁgnorl 8 be
nstalled: e MAN QuLgbLnfoLhE EhCEQYR) é%& LOUR)OBRE dicpdident 10 KoY

means with the ori@ I'ng sleeve mnmeans et mandrel to

orient the kickover tooj, aBPH&zaiﬁg'ﬁ@ﬁhéLGHrﬁﬁld”%f%w&Jékréﬁﬁ%“énéc’the
of fset receptacle of the side pocket mandrel; f. actuating the kickover

tool to kickover pgglilii w8110t661f8evee et f@péagbmpeaﬁﬁafﬁid SeHem a 25
position above and in substantial |ongitudinal
- : 5 - together; ' _

' 'b. providing means on said kickover tool and said
well tool device separate from said atﬁaching means for
orienting said well tool device with respect to said
'kickoverztool}

10 - c¢. attaching said well tool device to said
kickover tool in predetermined'oriented relation
therewith, said kickover tool being provided with
orzenting key means, |

d. lowerlng the kickover: tool in the well flow

15 : coeductor to a.locatlon at 1east as deep as the side
pocket mandrel in which the well tool device is to be
installed;

W o e. manipuieting the kickover tool to engage its
orienting key means with the orienting sleeve means of

20 'the-sidelpecket mandrel to orient the kickover tool

H about its longitudinal'axiS'with respect to the offset

receptacle of the.side'pocket.mandrelg
'f;"actuating.the:kickover.tool to kickover
" position to shift the well tool device laterally to a

25 °  position above and in substantial longitudinal




-al i gnmer receptacle g. inserting and anchoring said. well
"tool device receptacle and h. withdraw ng said kickover ’
- tool froniumﬁ EE“"“ I eaving said well tool device installed. in said
_offset pre eternlned oriented relation. 10. A nmethod .
' n ng to claim9 wherein indexing nmeans is provided for orienting said

«gﬂ‘ device wi-th respect to said kickover tool. 10 11. A

o’ according to claim 10 wherei-hasai d i ndexi ng nmeans |ncludes a. a :}
-'plurallty of circunferentially spaced downwardly openi ng recesses on said
ki ckover tool; baldghineh&l Wixhokatdr 6epketepbtaptycsepced 15 upwar dl y
" openi ng recesses on said well tool device opposing said recesses on said
ki ckover ‘tool, and c. gkejnseabingngadednchoaingl sgiddwedl r todl ofpewies
recesses preventing relative rotation between said well tool device and
sai-d kickover todhn. sadd offset rec¢cgptacke:haudaccording to claim9 wherein
said nmeans for holding said well tool device in predeter- oriented relation:
with said ki ckover togk whERGRaeing 8aif; KACKPYRE FoPliFredi sadd | yelhgagi ng

2Pa?§$8rkﬁ;rzraf ggagggtggigeweliogool gevxce 1nstgllpﬁn§£hgglgccgédlng to @

receptacle in predetermined orlented relation.

-

10. A method according to claim 9 wherein
: indexing means is_provided.for orienting said well
tool device with respéct to said kickover tool. | _'x'f
10 _ ~ 11. A method according to claim 10 wherein said
indexing meané-includes: |
| é. a plurality of circumferentially spaced
downwardly opéhing recesses on said kickover tool;
_b. a plurality of circumferentially spaced |
15 upwardly_opening recesses on said well tool device
oppqéing_said recesses on said kickover tool; and
c. key means engaged in an aligned pair of
opposed recesses preventing relati&e rotation between i;l'
said weli tool device and said kickover tool.

20 _ 12. A method according to claim 9 wherein said

x

means for holding_said well ﬁqol device in predeter-

oriented relation with said kickover tool includes a
 resilient ring for frictionally engaginé an exterior
_ surfacefof the well tool.

25 .. '13. A method according to claim 9 wherein said




si de pocket, mandrel is provided with a |lateral w ndow communi cating its
exterior wth said offset receptacle and said well tool device is provided

Wi th a tubular body having a lateral w ndowr“lul“lﬂ"mumll:m ni cat i '
its exterior with its interior, and said w hd ungter Wi ach
other, and said nethod includes the further step of ttadsm*tting s

waves between the exterior and the interior of said well tubing through

said registered windows. 10.. - _ 4f- A method according to claim13
wherei n:said tubular body of said wellTtool device is provided with an open

.Lomer-end,' side pocket mandrel is provided with a lateral window

communicating its exterior with said foset reéeptacle
and said well tool device is provided with a £ubular
body having a lateral window iﬁ its wall communicating
s - 5 . its exterior with its 'interior, and said windows are
in register with each other, and said:method inﬁludes.
the further step of transmitting sound waves between

the exterior and the interior of said well tubing

-

through said registered windows.
- 10 ~ 14. A method according to claim 13 wherein said
tubular body of said well tool device is provided with

an open lower end.
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