APPARATUS AND METHODS FOR ORI ENTI NG DEVI CES | N SI DE POCKET NANDRELS
DESCRI PTION This invention relates to well t-cols and, nore partion- larly
to apparatus for installing well tool devices in offset recept agl«;esge)g&ade .
pocket mandrel s in predeternmined oriepied relation therew:th.. | ¥4

ractice for many years to equip wells for the practice of gas lift
tech %ﬁﬁ s to enable gas to be 10 injected into the well to enhance N
pr odigc on mhere formati on pressures are insufficient to provide acceptablg
producti on. is conmon practice to equip gas kift wells with side pocket
mandr el s and to use kickover tools to install gas lift valves or other well
tool devices in or to renove'themfromthe 15 of fset receptacl e bores of
the side pocket mandrels. Many wells, especially deep or deviated wells,
have been equi pped with orienting type side pocket mandrels, each having an
orienting sleeve therein. Orienting type kickover tools have been used with
such orienting side pocket mandrels, such 20 orienting kickover tools,
each having an orienting key for engaging the orienting sleeve of an
orfienting type side pocket mandrel to orient the kickover tool about its
| ongi tudinal axis to align its orienting key with the mandrel's orienting
sl ot so that, upon activation of the kickover tool, the gas 25 lift valve
or other well tool device carried by the kickover

APPARATUS AND METHODS FOR ORIENTING DEVICES
IN SIDE POCKET MANDRELS



‘tool will pe position above and in axial alignment with the offset
receptacle bore. Thus, orienting side pocket mandrels and orienting

ki ckover tools .are wel | known in the gas lift art. 3 Oienting kick ™
tools for use in punpdown wells are showd~at least in U S Patent 4,29 ﬁ
whi ch issued- -Cet ober 13, 1981 to Har uéca_:ggaﬁegrmn.. Orienting. kickov

tools-for use with wire line are 5 in US. Patent 3,827,489
whi,ch issued August 6, 1974 to Harold E. McGowen, Jr., U.S. Patent
3,827,490 which issued August 6, 1974 to Howard H. More, et al., and U S

Pat ent 3,876,001Tm%cb1g,§§ueg,Apg1 eds d97Reiv Wdild and3. Acxedera=<Alsk-of

t he just-nmentioned 10 patents shOM/orlentlng type mandrels. Further,

U S. Paj£nt si 4:333;524-whiebnd 860 ethaltill ihg ¥@32 tooRobert S. Higgins and
David T. Merritt, shows orienting side pocket mandrels of both the punpdown
and the wireidwigssypm d5Zset receptdti®s Raf eaté23582Res3Rang=gr? 490;
3,876,001; 4,294,313; and 4,333,527 are incorporated herein, by reference

t heret o, for«:ﬂd“tﬁanésés33%@%??%6?#%??%Q¥ FOE=&Wara-of any prior art which
teaches installing a device in the of fset rec ept acl evggrs ee 2. A side .

pocket mandrel i Ir<a @5eOPPPcCPTRYRt M THEF = ndRy

Zor =he practice of gas lift technigues to enable gas ©0 te

10 injected into the well to enhance production where formation
pressures are insufficient to provide acceptable production.

(vj It is common practice to eq&ip gas lift wells with side pocket

mandrels and to use kickover tools to install gas lift valves
or other well toul devices in or to remove them from the

1S offset receptacle bores of the side'pocket mandrels. Many
wells, especially deep or deviated wells, have been equipped
‘with orienting type side pocket mandrels, each having an
orienting sleeve therein. Orienting type kickover tools have
been'used with such orienting side pocket mandrels, such

20 orienting kickover tools, each having an orienting key for
engaging the orienting sleeve of an orienting typegside pocket

o mandrel to orient the kickover tool about iﬁs longitudinal

axis to align its osrienting key with tge mandrel's orienting
slot so that, upon activation of the kickover tool, the gas

25 1ift valve or other well tool device carried by the kickover
-tool will he position above and in axial alignment with the
offset réceptacle bore. Thus, orienting side pécket mandrels
and orienting kickover tools are well known in the gas lift

art.



oriented relation therewith. According to the present invention there is
provided a conbination well tool and a kickover tool for installing a well
tool" in the of fset receptacle of 25 a side pocket mandrel-, said side =

pockeg~Randr el bei ng - 4 - of the orienting type having orienting sleeve
.neanjzgﬁgrein, conprising: an el ongate body connectable to a tool string;

orie g key neans on said body engageable with said orienting sleeve in,
said side 5 pocket mandrel for grienting sai d kickover tool in saits
si de pocket nmandrel relative to said Offset receptacle; a pivot arm pivoted

to said body at one of bt ferf¥idy X1EkBIENUoVRE! £6POksE A iimpiRAMS at its
opposite end, said armbeing initially in |ongitudinal 10 al i gnnment

with said body andwgivetsd esHownd atOledktgRAUPSSi Patend of JHIGE13ai d wel |
tool carrier nmeans above and in substantial axial alignnent with said

of fset receptacl e; whigk| issussd Ochobesdldm $38H bte|Hanrip|EcHohwegmanans; and
means for orienting said 15 wel |l tool _in predeterm ned _oriented
position with respaé%eﬁﬁﬁﬂﬂﬂRfQNQWe‘tGSPléaFPFePS?m%%EE ViiFe iL3Penersn wil |

o D& et Fode | Bl STHSRR ¥, Wo7 )4 BE AL Led P WHIRR B, 1P
1974 to BHarold E. McGowen, Jr., U.S. Patent 3,827,490
which 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 >

10 patents .show orienting type mandrels. ' Further, U.S.
Patents.4,333,527 which issued June 8, 1982 to Robert
S. Biggins and David T. Merritt, shows orienting Side
pocket mandrels of both the pumpdown and the wireline
type.

15 _ - 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, for all purposes.

Applicants are not aware of any prior art which
teaches installing a device in the offset receptacle

20 of a side pocket mandrel in a specific predetermined
oriented relation therewith.

According to the present invention there is
provided a combination well tool and a kickover tool
for installing a well tool in the offset receptacle of

25 a.side pocket mandrel, said side pocket mandrel being



20 . Figure 1 is a schematical view of an internediate portion of a
wel | showi ng a side pocket nmandrel with a tool device disposed therein i
predeterm ned relation; Figure 2 is an enlarged fragmentary cross- 25_§>ji
sectional view taken-along line 2--2 of Figure 1; Figure 3 is an \

enl arged fragnentary showi ng the well tool device of Figure 1 being
installed in the side pocket mandrel of Figure 1; Figure 4 is a fragnentary
view, partly in 5 | ongi tudi nal section and partly in elevation with
sone parts broken away, show ng a wel I=thot attached to the tool carrier of

a ki ckover tool; Figu$§g%%3§ﬁ%%E§§'I%&?ghx§gyhéhgwgéukfhésgqgggerﬁggxsto‘be

pl aced between two tf are to be screwe

together; Figure 6 ig§,a diEW tils¥ nk? BRNELSAH P&l bsBE tdodRectadipatdl ¥ in
el evation showi ng a runn%ng't%ﬂﬁﬁ&pfonged mﬁthﬂggresilient gffpping menber ;

- 6 - Figure 7 is a vb6W Stiidgr drdehitgngekby shemangr e iduodyg t ool  of
Figure 6 engaged with a well tool and with its :
engageable with said orienting sleeve in said side
5 pocket mandrel for orienting said kickover tool in
 said side pocket mandrel relative to said offset
receptacle; a pivdt arm pivoted to said body at one of
its ends and_having well tool carrier means at its
\,i‘ opposite end, said arm being initially in longitudinal
10 alignment with said body and pivotable to a
non-aligned position to place said well tool carrier
means above ané in substantial axial alignment with
said offset receptacle; a well tool carried on said
well tool carrier means; and means for orienting said
15 well tool in predetermined oriented position with
respect to said well tool carrier means.
‘The invention will be described now by way of
exampie only with particular referencé to the
-/ accompanying drawings. 1In Ehe drawings:-
20 Pigure 1 is.é schematical view of an intermediate
portion of a well Shpwing a side pocket mandrel with a
tool device disposed therein in predete#mined
relation;
Figure 2 is an énlatged fragmentary cross-

25 sectional view taken along line 2--2 of Figure 1;



gri ppi ng nmenber grip
showing a running to
tool and running too

enl ar g Cross-secti
is an arged botto
show he | ower en

di agr am showi ng t he
8, and Figure 12 is
form of running tool.
that a well 10 is pr
having a bore 15 i ge
seal s the annulus 18

ping the well tool; Figure 8 is an expl oded view

ol ready 05 to be attached to a well tool, the well

| being provided with indexing neans; Figure 9 is an -
onal view taken along line 9--9 of Figure 8; ﬁigure 10
mview indicated by line 10 10--10 of Figure 8

d of the running tool of Figure 8; Figure 11 is a =
verni er principl esgf t he i ndexi ng neans shown of Fi gl}de
a view simlar to igure 10 showing a 15 nmodi fi ed

ovi BEGES () LF ke Rnladel® pradnfhedry HAWAP de Se0)
@nseasfddwm rbft frqg%@ @.gbélnén@nélté{ﬁéd Pafkele 16

bet ween the tubing™2 and casing at a | ocation above

a produci ng fornatsmde(poeketmmﬁﬁdrdmwmiumhgnnefuulds fromthe producing
formation enter the well casing in the well-known nmanner, such as through

conven- tional casin

in the well, but only

insufficie® to forle
be at 19 in the angg

to

re

10 ar

g pEBig¢erat4 ors A foreoieohAry PitducP2o®lY|iids 25 rise

to a, limted height, because the_fornmtion pressure is
BIE REfiMR Yy Hsctian \ﬁé‘l"l PESElyhin| ehevatien il somewn to

'92 Q $§¥%t453§¥ngﬂ§b1%8d a&e%? Egoihgttégﬂégyto the

ol carrier of a kickover tool;

- Figure 5 is an exploded view showing a spacer _
ady to be placed between ﬁﬁo'threaded members which o
e.to.be screwed together;

Figure 6 is a view, partly in longitudinal

section, and partly in elevation showing a running

tool provided with a resilient gripping member;



It may be desired periodically, perhaps even daily, or nore often, to
determ ne the location of -the liquid level in the tubing and for so

reason it is not feasible to do this by geans novabl e t hrough the t of
well 10. It nmay be 05 that the tubineg ®ote nmay be bl ocked or severely:
restricted by means not shown so that liquid | evel s cannot be deterfined by
means novabl e t hFdggiret fe isiba nyiewr eimilarstaeMigugrewf tshewing nthe t he

| ocation of the liquid_ level in a well by directing sound waves rmal |y
created by FWnnimg taglaoh| BHEUENE rﬁ"&j&eddéi\?oﬁ%a? eIbsqtk ang 1"'&58‘ &+8

t hen receivi t he echo, whi ch, bounc off h rface of the liquid
downhol e. 'ﬁéi&ﬁﬂﬁh“ﬁﬂygg 35%?2@%% Pé‘gp§§d on a strip chart and not

only can the |iqysd.Level ,.Qeag S 18, athM' @hsaﬁhgeatm&ﬂ £ WA ready

recordi ngs representing pipe co obj ects presenting a

shoul degs Or 5di'Hed G thacB@EWRLCA “EEL SEdUl, Ve weld) thelr ahlieeunfindotosiL
waves nmay be directed down either the tubing or the casing to | ocate their

respec- tivebdimguiptovidefswitin iddexdgig me@nsi;| | ustrated in Figure 1, the
sound waves 20 must be directed._down_ the tubing-casing annulus 18 while
the liquid Ievelfﬁsuﬁé éeﬂérﬁﬂnéal?€9¢4lQ#R§%1ﬂﬁ4%j°n¥ﬁlglﬂ@t&?ke%1h%ﬁqin1|s

acconpl i.she gr ghlch now be de- scribed. The tubing string
14 is eqU|p§€§%M Tﬁ a° § B%k 25 mandrel 25 which possesses the

Por oot it 325 PRRCAA W AR ghceteckal RO GLusE AR AL
10 10--10 of Figure 8 showing the lower end of the running tool
1 of Figure 8;
- Pigure 11 is a diagram showing the vernier prinéiple'of
the indexing means shown of Figure 8; and
Figure 12 is a view similar to Figure 10 showing a
15 modified form of running tool.

Referring now to Figures 1-3 of thé drawing, is seen that
a well 10 is provided with a well casing 11. A well tubing
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 and casing at a location above a producing formation (not
shown) .

Production fluids from the prbducing formation enter the
well casing in the well-known manner, such as through conven-
tional casing perforations (not shown). Production £fluids

25. rise in the well, but only to a limited height because the
formation pressure is insufficient to force them higher. In
well 10, the liquid level is shown to be at 19 in the annulus

‘below the packer and at 20 in the tubing.



3

|-ateral window 28 inits wall, as shown, rather than being provided with an
ori e. means 29 near its upper end as -8- taught in U S Patents -
4,333,50)); 3,827,489; and 3,827,490, and_is, therefore, of the-wireline -
type \arig/val ves or other devices, such-3f el | tool device 30, are

installed in and renoved fromthe offset receptacle 32 of the mandrel

t hough 05 - use I&f mayolbe srsired tperiodilceldy.t perhapagbvenndaily, Patent .
3,876,001 run intgo and out, of the tubing via well-known wireline. The 2

lateral wi MARR 2560 fO Astaruinestieclerapion £F |thediguid leved davical
to make it d e _of | La 10 . shape.. such rect ul.ar
square, routg%, to@'@\i&%maﬁgr Qgﬁagé#‘&v%%?%‘é'gr%hﬁ s?ﬁ?ibe?eﬁ%s]vﬁaﬁ%a‘%? 'il'ﬁe‘

i ndow Y B Sle¥aPlnbuan il anedug! Whiedloupthhof! (81810 P! 4R°mady i1 Vel
surfaces to provide a guide-in for sound wavés entering the receptacle bore
from t0se valbatarme wabidinBore 28aysbe orscken fry selerelfevekedistd@spps at
28a. The area of the wi ndow opening is preferably equal to at |east.
one-tent h teansr 36¢ showhoaal thatal bfuiddevedspicannetbbee da2ermbnedtbymy be
as large as 10 tinesPihe cross sectional area of the receptacle bore. A

si de pockefRRTdPEF2PhBWFRFRAGF et iFRbimG bOEBght in 20  U.S.-Patents
bel ow the of fseftr sRcge bt okt B ST R el ordaoh StnEhn FLRRIE of de
pocket nmandle¥e12%n a well by directing sound waves, normally created by
10 firing a blank cartridge, downward from the surface and then
receiving the echo which bounces off the surface of the liquid "/
downhole., The sound waves are generally recorded on a strip
chart and not only can the liquid level be determined but also
identifiable are recordings representing pipe collars'and
15 other objects presenting a shoulder or surface from which the
‘sound waves can be reflected. Sound waves may be directed
down either the tubing 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 annulus .18 ﬁhile-the_
liquid level to be determined is in the tubing. This deter-
" mination is..accomplished in a manner which will now be de-
scribed. _ “
The tubing string 14 is equippediwith a side pocket
25  mandrel 25 which possesses the structure of a common orienting
type side-pocket'maﬁdrel as taught in U.S. Patent :4,333,527,
for example with the exception that it is provided with a
‘lateral window 28 in its wall, as shown, rather than being

provided with an orienting means 29 near its upper end as



i n equi ppi ng punpdown wel I s for operations such. as those described herein.
Ki ckover tools for use with punpdown 25 . nandrels are taught in U S. N
Patents 4,294, 313 and 4, 333,527. Either _ofpthese mandrels, as well as tégé)
device 30 nay be obtained fromQis Engingéring Cor poration, Dallas, Tekxas.
In Figure 3, device 30 is shown to have a downward opening bore 35 and the
| at eral wi ndbangtt | bnabed. bRaterts 4,3bhF2%nB 183 ¥ord89¢aland3 B, 82Im4SAircat es
bor'e<35 with the exterior_of the device 3Q.. Lateral w ndow 34 should be

shaped and f#BRedSt othexeftre W dS JU el itge BR8IADE Y3LVER PFgQFBeE, the
devi 30 i h |t d i - . _tacl . 25

Dovi ce 30 halSPieebofudn RE Cuelt, (EES agvice | 6 ¥ Do fRIILS 1una,

bel ow mandr eket\\?\ﬂéﬂ%%é%n 0%_1};@ JEALAW b feaie 32V 3 imandrelURNLAGRI al

register wt the mandrel as is clearly seen in both Figure 1
and 2. 39 use ofheodEyi scBlas tHaKidkowdri Roblletabghet inecvePl aBAgeri of
the side pocket mandrel and is | ocked in place therein by engagenent of its
latch 40 in 8he76 p@%1 ngunedste 424 lcmtchefiOthey tbbing aip wealilainewdesi gn
so long as it is_conpatible with the offset receptacle in which it is to be
i nstal | ed. 1%ireline. peyjce 30 is installed in the offset receptacle 32 of

D e pocket, TGSl it AL A A ENAL "FL ORI
Wth w ndows;28;8ngs 3¢k Ofs i@ctical to make it and may be of any suitable
10 . shape, such as rectangular, square, round; or similar shape.
> Whatever the shape, the walls of the,window may preferably.be
flared outwardly with straight, plane, or curved surfaces to
provide a guide-in for sound waves entering the receptacle
bore from the well annulus. Window 28 is shown to have
15  beveled sides as at 2@§«. The area of the window opening is
- preferably equal to at least one-tenth the cross sectional
area of the receptacle bore.32, and it 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
20 U.S. Patents 4,294,313 and 4,333,527) of the pumpdown type
- having the oriénting sleeve below the offset receptacle_could
be ﬁse& in the stead of the wireline side pocket mandrel 25,
in equipping pumpdown wells for operations such. as those
described hefein. Kickover tools for use with pumpdown
25 mandrels are taught in U.S. Patents 4,294,313 and 4,333,527.
. Either of these mandrels, as well as the device 30 may be
obtained from Otis Engineering Corporation, Dallas, Texas.
in Figure 3, device 30 is shown to have a downward

opening bore 35 and the lateral window 34 located between



mandrel 25 and device 30 in substantial register, as seen in 20 Figure 1,

soung—waves are directed fromthe surface downward in the well annulus.-
Thesund waves, upon reaching w ndOV\ggS of the mandrel 25, enter therein .
and dewi ce 30, travel downward through

pass through aligned w ndow 34 of~
bore 35, and enmerge fromthe | ower open end of device 30. The sound waves
25  then upper dandwdicwrerhrssalis t38, | comturichtds t bereransr elitdncedd avel
down the tubing bore 15 until they encounter the liquid |evel 20 and are i
refl ect ed extecimedbhdlie device BAe sliateral wWindaw 3dd sholkddr ber abaped he

sanme path just_traveled by the sound waves fromthe surface to the liquid
| evel 20 i#“ih%lareq hidj] rﬁ%e?ggg, wﬂ'ﬁgmr’e??e%f dethe aandsgdy @S -nove upwar d

.through the tuhj - 5 tQ. t i de.pocket. mandrel. where they enter the
| ower open endb‘*o‘?g%fé{rcefe\]}i'cé: O,Q%f'?'ggela‘at ﬁ?oﬁﬁ?\wﬁ‘t%"%’o‘? rﬁ% WaFeCReral l y
out wapg th; oEH eGaM N 4405 a { it ul us
18,. tg?ougﬁgémﬁc%bﬁfe%ﬁ%ﬁ (rigv'el gt@g&fﬁesgu??%cggsi%t e jséqur zi%:lg?l ese
sound waveengdginecelidl- réceppadle tdbdre haid BETH dREnd &1 t enddce2g Not
shown. The strip chart recording will be read and interpreted to deter-

m ne the |TRatwindayW Idheof ithei devioel 30 nis hie taikistgnti@l registetr with
readily seep that_determ nation of the liquid_ |level in the tubing by

sendi ng sOtRAMEGS Yovihe mandred g8 4§ Slearikeseen 48 bathuBioperslble by
accurately blaging the w ndows 28 and 34 of the mandrel 25 and device 30 in
regi ster as ] ust described. The apparatus and nmethods for orienting the

devicegg - The device 30 is installed in the offset receptacle 32 of
the side pocket mandrel and is locked in place therein by: A
- engagement of its latch 40 in the locking'recess'42.'.Latch 40
may be of any suitable design so long as it is compatible with
' 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 25 in predetermined oriented relation
therewith so that their windows 28 and 34 will be in sub-
stantial register as shown. With windows 28 and 34 of the
‘mandrel 25 and device 30 in substantial register, as seen in
20 Figure 1, sound waves are directed from the surface d6anard -
' in the well annulus. These sound waves, upon reaching window
28 of the mandréLgZS,'éﬂter thefein and pass through aligned
window 34 of deVice.gb,-travel doﬁnward tﬁrough bore 35, and
emerge from the lower open end of device 30. The sound waves
25 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 towafd the surface.
The sound echo retraces the same path just traveled by the

sound waves from the surface to the liquid level 20 in the



15 30 in the offset receptacle 32 so as to place their wi ndows 34 and 28
inregiStry will now be described. It is well known that an orienting
kFckover tool wiill orient in a side pockefchandrel and will, upon <§§§D
activation, ‘'shift.a well tool such as a gas lift valve or device 30 20

| aterally to a position just above and in axial alignment with the of fset
receptacl e. tublirfy. S ThR@gUThearkiftkored souhd Waves nsdwvs Oepwamkotteroughol 50
of Eigure 3, is provided with an outwardly projectiing orienting key 51.-

whi ch upon mr@nmbbrsnlah'eonmﬁir%ideemg@; maadgal qehexe f Bntexr

orienting neans 25 The key 51, then fglloms t he gui de surfage 52 and
causes the H#Ekok%ﬁeqtﬂﬂeﬁ(?qﬁe° ottBeedeXR 68t Ptstfﬁﬁﬁﬂt paR B I

SCin Ulor 5B At Ae e aneaEE, SkOieR L0 EOg i es untieh B ©1
ki ckoveg too%nd %ao%x{dh‘:‘.n%bd%he aﬂﬁuixtse X C@%hghoahléﬁcem,{taﬁerpféﬁ%tel-

receptacle of the mandrel sl1 ght upmard novenent .of the kickover

tool in the gmnedielsurEacaen Aeeenél $ur fude v alhesieheolhd kwaees taxd mevdrdause
it to shift the device carried thereby laterally to a 05 position just
above and reaﬂybyoabetrbnecbdrtn:%ﬂ@#ﬁ93£nﬂqntheciikeiHﬂQ$iahQﬁaaniﬂhaFigure

3. Then, as the kickover tool is |owered, th ice enters Ehe of fset
receptacle IR Ghadit Heserdingerilinbenze IFn nbhHe e over

Lool 1£0, 25 6 NSLOTBALLE etk PGNP tWber 6 SBL LRI vay 1 the

10 It is readily seen that determination of the liquid level -

% in the tubing by sending sound waves down the annulus outside
the tubing is made possible by accurately placing the windows
28 and 34 of the mandrel 25 and dévice 30 in register as just
describéd. The apparatus and methods for orienting the device

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 mandfel and will, upon activation,
shift a weli tool-such as a gas lift valve or device 30

20 laterally to a position just above and-in axial alignment with
the offset receptacle. This is because a kickover tool, for
instance kickovér tool 50 of Figure 3, is provided with an
outwardly projecting orientiﬁg key 51 which upon upﬁard travel
in the mandrel engages the guide 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 its'longitﬁdinal axis
until the key becomes aligned with and enters the orienting

slot 53. When key S1 is in slot 53, the well tool device,

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



the orienting key in the orienting slot and therefore with the well tool
device facing the offset receptacle. In order to assure that the w ndow of
a deyice such as device 30 will be registered with the wi ndow of the side
poc@ mandrel, it is 15 necessary ~d Y+rst orient the device with

res t to the kickover tool prior to |owering the kickover tool into the

wel I, Thise npiye bRiakR&GEEP! Eé’BEF‘fhﬂiﬁ?V%hEetdfﬂEtV@é%ep@&blea deeverd Wwhich,-
wi Il nowbe described. First, it will be seen in Figure 3 that the kickovesS
tool 20 rhdrelnr o0Onded siithtaupvard rovenenthaof rthe ksickpwer endlpinotal |y
attached as at 56 to the housing 57 while its |lower end is pivotally _
attached Aheatmsgined tigolthaw meedede£0s astivarenthaykickoirre toxhiandl e
runni ng tool such as runnj.n t_o_(gé 60. O couyrse, for renovi a device
from the GHAusa o dwpehloss the devide. carriefy tooEPE0 LASEFALEE FepRaced by
a suitabl e pull. 400l _(r : eyer , é@(y{ _ e wal | -in the
i ndusé?y. pqo#'ﬁls? q‘lgrﬁ%%%[ g%?@tgoiﬁgl"’gé?%gt ‘\'?ht?a"A C%E]vﬁec #gr??oatt\g%GEgﬁggﬁg at '
opposi te ends, Ofpy;he jBi ¥abnalm A{Suld NHE- KA, asCeRBCRLERSPeANELY |is NOt
swivel, but wll pivot only in a single plane as shown. Since the orienting
sl eeve nayldwersslur€ite i deuice dengecketthennuif f£det téceptaale cand ngss| ot
| ocated at any point 05 - about the |ongitudinal axis thereof, and since
t he wi ndowrnstaliedithereint hin theoveblinowmmanser.as wel | ‘as the window in
the wall of tt“%ﬁgﬂQiéﬁg¥erd%%B es%hlgg-%%stgeggrgn§%g£ég9 &I&l always
10 orient the same way in the- side pocket ‘mandrel, that is with _
the orienting key in the orienting slot and therefore with the A
well tool device facing the offset receptacle. In order to
'~ assure that the window of a device such as device 30 wil.l be
registered with the window of the side pocket mandrel, it is
15° necessary to first orient the device _wi~th' respect to the
kickover tool prior to lowering the kickover tool into the
- well. -Th'is_mé.'y be accomplished in a variety of ways, only a
- few of which will now be described.
First, it will be seen in Figure 3 that the kickover tool
20 50 is provided with a pivot arm 55 having its upper end -~
pivotally attached as at 56 to the housing 57 while its lower
- end is pivotally att’aché‘;.l a;‘_ at 58' to tool carrier means 59
which may include a 'sﬁi‘-tabl;e running tool such as running tool
- 60. Of course, for removing a device from the offset recepta-
25 cle, the ru_nn"i.'ng-'-téol' 60 would be replaced by a suitable
pulling tool® (not shown), several of which are well known in
the industry. It is important to note that the connections at

56 and 58 at ‘opposite ends of the pivot arm are hinge-type



the of fset receptacle of the mandrel in proper oriented position so that__
the two windows will be in register, the 10 " orientation of the well

device with respect to the orienting key of the kickover tool in which
device is carried nust agree with the orﬂéﬁration of the orienting slot of -
the orienting sleeve of the side pocket -mandrel in relation to the °
‘receptacl e k¥npecktlons and Willenhokg swidelpodia! widildrrlvetarenlgernam adly
made” so that the orienting slot in the orienting neans is positioned 180
degrees abowgingtlie pdadechssshawmi t udi nal axis fromthe offset receptacle
and are so illustrated herein. Therefore, it is inportant_in such case to
attach the devi c8isget Ghﬁhé’%e@l@éﬂsr slgeve; gRY KP {$RAUTSE IR nBoWide t he

d f he f h Th h
Govt o6 st ichell 5aBBBRR, LEH) RESLRRRLERNY | DFaf ! LMARE A Lo iript IS
h g
downvard t 1 ighdul Gyl qo\qghggaﬁﬁgyr&fs Hifiadt °loh S1olll B8l yii8OSE

desirabl e way, 0|ng ure 4, be seen

devi ce 30 |&ratt.mh.edft eha km&soy@ékéﬁm{aﬁ}eﬂhasdaémeasotﬁ@sni&owpmr
end portion tel escoped into the downward opening bore 69 of the tool

carrier 70. thiet @alihefdshecwebhstoel cdewpeal which tile twaitel dmsxzadledt dhed to
Its oriented position, a hole was drilled through both of themand a
shear pin 7Xhgn Of ety FerrRER R WAIE thgupandgels HeurPERReL 207 eRtedbt only

mai nt ai n th%o%e\é':.%:e; $8CYRE tyt%ttatched tn otwhse Klﬁk%verlé ogégiosuéexy\f Iil-.h al so

10 orientation of the well tool device with respect to the
orienting key of the kickover tool in which the device is
carried must agree with the orientation of the orienting slot
of the orienting sleeve of the side pocket mandrel in relation
'to the receptacle bore.

15 Orienting side pocket mandrelé are generallj'made so that
the orienting slot in the orienting means is poéitioned 180
degrees about the mandrel's longitudinal axis from fhe offset
receptacle and are so illustrated herein. Therefore, it is
important in such case to attach the device 30 to the kickover

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

25 - -In.Figure 4, it will be seen that a device 30 is attached
to a kickover tool 50. The device 30 has its upper end
portion telescoped into the downward 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



prevent its rotating fromits predetermned oriented position. 05 - Thus,
mhen the device is installed in the offset receptacle of a side pocket ~

gl, it will be installed in the pr predeterm ned. oriented
po on with its windowin registry mnfpgﬁhe wi ndow of the mandrel. Wile
t he shear pin 72 will work satlsfactorlly as shown, 10 __ the sal eylce 30

may nﬁt bg doi Peed cdwiopgly beshnPE Eﬁﬁ‘Fnaﬁ‘Ft%rs??a%a%ub T Was) A Y,
may t hen be nec to drill hal t
essarypggﬁ“ e Fheat gpegﬁ p# ReBR1Y falReQint Ghdise

spacer, suchs a8heRe- s ed connect i ons sonewher e

he d 30 b d
L5 A B, S, BAGE, oik

ce the proper direction,

that is, é(};@ i §Gia@ingPBESh! £ré Nerddd it in@dk oy iehtelepsstiorer
tool . If de Ired, a suitable set screw such as screw 77 may be engaged in a

t hreaded apemis)y estén tihe derdicegisobhs¥dlkedl 220 thet ofifsetcteagptacie ol
device 30 as shown to secure the device in any sel ected oriented position,

i n which cagesifie ppaket masdreb: ﬁﬁvgiiisbéné§s§ﬁé&§@dlpnt&ﬁeﬁFﬁF@§ of the

runni ng tool . _Under st andab) uch g, screw be u ed t.o ock

sel ect ed t hPESRR ‘E’Hrﬂﬁ%c ‘b‘r'f'y”ttt?%s@é’ﬁt"&lf’ﬁe g‘ Woh & ée'%trﬁt i on

of the deV|ce o) Il ation |n the nandrel S a 80
l&l'%l?es%tin%év} %fpftﬁ ﬁ?haééf‘ pacer

(see Figure %& e or 0 spacer 75 and is placed in the

threaded connectyon daine ¥heaepinnbNgil DokolR sutlsTatoridd, ashsrbumpy be
a tool carrier of a
10 the same device 30 may not be so perfectly alignable again
‘after it has been.redressed._ It may then be neéessary_to o/
~drill a new hole for the shear pin 72 or to use a spacer, such
as the spacer 75, in one of the threaded connections somewhere
in the device 30 buﬁ above the window 34; A spacer 75 of
15 proper thickness will cause the window of the device to'face
the proper direction, that is, face in a direction opposite
the orienting key of the kickover tool.
If desired, e_suitable set screw such as screw 77 may be
engaged in a threaded aperture of the running tool 70 and
20 . tightened against the device.30.as shown to secure the device
~in any selected oriented posifion, in which_caee the pin 72 '
- need not have its ends engaged in apertures of the running
tool. Understandably, such a screw could be used to lock any
selected-threeded connection to secure the predetermined
25 orientation of the device to assure its proper installation in
the mandrel.
Spacer 80 (see Figure 5) is like or similar to spacer 75
and is placed in the threaded,connection between the running

tool 82 and member 84, which may be a tool carrier .of a
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ki ckover tool. Wile tool carrier 70 was shown to be of unitary

construction, it could as well be fornmed of two separate nenbers, s 2as
-Trenbers 84 and:82 which are then screwed together. |f needed, the s 80
can be placed 05 therebetween, as ju explained. It is well known to

make running tools which are attached as by threads to a ki ckover tool or
t ool stringkifledwsr i tophow Whi¥e gtwel Samniked, 70t was| ishbwnsdéen kehaof anot her
formof running tool 90 is illustrated. In this form10 of running tool,
t he convent RRHEATHf cORBRERILIAN 4 okfeREREE IBesfeld ke offormred yREd tW8 support

t he device 30. Running tol 90 has been.inprqved rnd ng an internal
annul ar r ecBER2ERE] nm?'&e‘(?dr S5 4° pempers {f a?d%zeéfh"g{’s A5 Di TP es

94. A suita Lesi 'gg@h I PPy | S a _ n Skl

o-ring. 95 %P%Hg%oé% | n%hepirfe]gxéésés%'. U%sgg,%i&r)lg orcrgrg‘ g% i E%gg;?er ence
fit abgyt tphRereerwedii, R it AxpioMined .30 &S iscarRliln Kridil o/ mdkk O i ps
it tightly. The ring 95 needs to grip the device tightly to prevent it from
rotating torenmimg otdcls exhimisidrieoatta@hed as byothreads theadeickaevdd to
running tool 90, the device is rotated until its wi ndow 34 thereof faces
180 degr eesteebrex ko is&¥ingg key on the kickover tool, the device is then

D sl DUl e St o, 44 g0 a7 T30l Wk
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Therefqbe, bf WaHhindCtool, the conventional off-center or tangential

[ . shear pins 91 are used to support the device 30. Running topl
90 has been improved by forming an internal annular recess 92
'in its bore 93 at a location above the shear pin holes 94. A
suitable resilient gripping ring such as a common resilient

15 o-ring.95 is disposed in the recess 92. .This o-ring forms an
interference fit about the upper end portion of device 30 as
seen in Figure 7 and grips it tightly. The ring 95 needs to
grip the device tightly to prevent it from rotating to a
non-oriented posiﬁion.

20 To attach the device 30 to running tool 90, the device is
rotated until its window 3# thereof faces 180 degrees from the
orienting key on the kickover tool, the device is then pressed
upwardly as far as it will go into the running tool while
maintaining the window facing in the proper direction. After

25 | the device 30 has been inserted fully into the running tool,
the shear pins 91 are installed. The shear pins 91 do not
prevent rotation of the device 30. Thereforé, it woﬁld be

possible to rotate device 30 after the shear pins 91 have been:

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



- or crack.

possible to rotate device 30 after the shear pins 91 have been install ed.
Thi s whd only shorten the life of the o-ring. It is readily seen that
t he ré%?%hg tool 90 is easy to use and that it can be used to run

conve nal devices, such as gas |ift es, which do not need to be
placed in the receptacle in a predet& mn@d oriented relation. For such 05
pur pose, runni-ngItobs 9eadily beeemcthak t thatrunninefaale R0 gk BASK ¥ ng -

95. Wen installing devices, such as the device 30, in dfe and/ or devi at et
wel I's the ruosel padt thetpht rern iR WBed Fa Y FORVEGELEBR r@?"h%%s hafRFh

sufficient gripping.power .and nmay .l p W] ) ow t vice t ecorne
di sori ent edgs' ?ﬁqu&%% H‘&B’?éi*b?’é‘ﬁg ggug‘Z’%' E’%tdﬁééﬂ ubr ir@f%;edofﬁ} h%‘év)vel .
fluids dimgg.Lspi the i ng AR el epgie nper a-
tures of tneerPEEaEte B a e e R R e e e P rom
whi ch toge r'Fanb§e£m§ﬁnn£ St8g1t be Brhebeaised Wtholteakhedaysildiensol ve,

n deviated wells, it nay be possible that gravity or drag of
the tool s agaippingheing®shg wal |l coul d cause:rotation -of the device to a
non-oriented position during.the time that the kickover tool is slanted
appr eci abl y, andWaepeinatalling jdeviges e guoly @sdtheo dgvice i30.24n H&€Pbeen

exposed have 8788, BAEEY' HEFHCLAY' FlentuPRE PR AL 4208 e,
In the of f sghaheRgPEAEL AL Rot! HEvROSkRELORORE ChriPSing SPodes Uil by
10 poésibly allow the device to become disoriented. This could _
possibly be'caused by the lubricity of the well £fluids dimin- _i\J
ishing the ring's g:ipping-power or because elevated tempera- |
tures of the fluids in deep wells might physically alter the
material from which the ring is made, causing:the material to
15 break down, dissolve, or crack. 1In deviated wells, it may be
possible that gravity or drag of the tools against the tubing
wall could cause rotation of the device to a non-oriented
position-during the time that the kickover tool is slanted
appreciably, and especially so if the well £luids to which it
20 has been exposed have good lubricating qualities.
| A preferred form af_apparatus for installing devices such
as device 30 in a predetermined orientéd relation in the
offset receptacle of a side pocket mandrel includes a suitable
~kickover tool provided with indexing means. This, of course,
25 requires modification of the device. Such indexing mechanism
including the modified device is seen in Figures 8-10.
Referring to Figures 8~10, the modified device is in-
dicated generally by-tﬁe reference numeral 100. It may be

identical to device 30 éreviously;described.with the exception



ki ckover tool provided with indexing neans. This, of course, 25 re
nmodi fi édation of the device. Such indexing rmechani smincluding the
device is seen in Figures 8-10. Referring to Figures 8-10, the nodif A
device is in- dicated generally by the_q grence nuneral 100. It may be-

i dentical to device 30 previously descri'lbed with the exception =~ that a
plurality Ofchﬁhrﬁuﬁi@fﬁ'ﬂﬁ'ds' SitremnEerenaidl Yy 0ppited upensins obehingve
beewr<formed I n the upper side of its no-go flange 104 as shown. The running
tool 120 nmayebesg&scldy hake besmifurmedlind®hes upppresidespf dbscroba® with
t he exception that a nunber of circunferentially space downwardly facing
recesses or fdenge W2t Ry shawn.ng holes 122 are formed in its |ower end as

shown. The nunber_ of holes 122 is unequal to the.nunber of r.ecesse 2
formed in the deﬂ‘%e?“%%‘?‘%g‘??lke’f%of'gﬁﬁ helfifaFgl}'eg%ﬁ/eﬁuTbmg i1 °§'nje9%of
the reggsses_ar  holes €.,k YNl t +Pref i Ris pin
or key ul 8rfi"f-°‘clfg%t %égfgétr’%‘?nw%gﬂt hgtg ietgéyvﬁpﬁgﬁo?}%gpla:ft I n %,hae wel |

but wi Il be ibiifleayent NI B} ropadE tdowriazaly | £k ing0lredddseecior tdwmey o
pin is not necessarily inserted at this tine. 15 The device 100 is
rotated to whagdlgsSopenip®hdliem 122d aresEormed i im ol thelawenniend aeosho®rnce
the nunmber of -holes 122 in the running tool differs fromthe nunber of
recesses i nThiee ngmbegeofobolenel 32 is ginequals & theh pumber gfcTREPESSAJ one

ecess my bl%ZS%g:S:;[nggt :ILI? l'tl: ea Aelxg.ré:%q WAt girengg 195_3? Qe pl:lfn %4 is received

10 in one of the recesses or holes 122 of the funning tool 120,
and pfeferably'this pin or key would fit.tightly therein so
that it will not be left in the well but will be withdrawn
therefrom with the pulling tool. However, the key or pin is
‘not necessarily inserted at this time.

15 : 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 be 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 with the
running tool sc that the pin engages-the selected recess of
the device to hold the device oriented. The shear pins may
then be installed in the shear pin holes 94 to securely attach

25  the device.tO'the running tool.

Any desired number or recesses 102 may be formed in the
device 100. Whatever the number of recesses forméd in the
device 100, the running tool 120 may preferably be provided

with a different or unequal number of recesses 122.



20 W t hdraw the device 100 a little, install the pin in the selected hole

tightl#>and engage the device fully with“the running tool so that the pin
engag he sel ected recess of the deth%%to hol d the device oriented. The -
shear s may then be installed int shéar pin holes 94 to. securely

attach 25 ' the device to the running tool. Any desired nunber or recesses
102 may be fornpéripuipesele ot ei Ik tiddiony ahet Kevigebd00oflsr previdedf or med
in the device 100, the running tool 120 may preferably be provided with a‘d
di fferent witbneight reseesenfag cIecin ﬁd}éure r@ndy Hhgo Faandpg tool

il lustration the device 100,is provided with eight .regcesses seen.in
Figure 9 ahd0t h8 PEAKIERA (EbER 1%’?’% q(?\ﬁ & s\ﬁ%t“h "?e%é‘ﬁuﬁ& 3§'as%§é§n in
Figure 10. This arr enent QVi . 1 LiplicCi SLL to
Faue 10, siPaipdhafl TR ad & T by ploB b r s il
POSI Lio@NS Gfinked) of IBLSsledl YLICLIPARS b itiduflibed DALY 1582
principle of vernier. Fifty-six positions permts the device 100 to be
rotated thpeg@gBionseNsi 897P0si Thhasindexing rmespnc abvdparnstyno isobasedan

about 6.5 degrees. This may be 10 nore readily seen by referring to
Fi gure 11.upanFither principhe nfnwexnieso. r Epfty¥esixtpesiticens PRIRitY

t hrough the centers of the recess 102 of the devjce 30. These rece§§e 102
are represtheetepicentfl ke FoteFed FAFOHGR IBHPREINT RASHIQNSHRAER, the
hol es 122 ai¢ L2RLEsChbard ho ik Yerdl MY oC5" Gb§Reds?? HRISUMY 12T
(To avoi d &5f- .
10 more readily seen by referring to Figure 11.
In Figure- 11, the numeral 150 represent the circle o
 passing through the centers of the recess 102 of the device
30. These recesses 102 are represented by small squares 102a
through 102h., In similar manner, the-holes 122 are represent-
15 ed by the small circles 122a through 122g. (To avoid con-
fusion in the diagram of Figure 11, the hole 122a was not
'~ superimposed upon the recess 102& but was placed close beside
it.)
Assume that the device 30 has been oriented so that its
20 window faces approximately 180 degrees from the orienting key. L

of the kickover tool and is then inserted into the running
tool 120 and the pin 124 in hole 122a approximately aligns
with recess 102a. If thé pin 124 is engaged in.hole 122a and
~ in recess 102a, the-relﬁtive positions-of the other holes and
25 recesses will be shown in Figure 11. If the device 30 is not
at this time satisfactorily oriented, £he;device 30 may be
moved in either a clockwise or a counter-clockwise direction a
. little to bring it into a more satisfactory position. For

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



fusion in the diagramof Figure 11, the hole 122a was not superi nposed.sRon
the recess 102a but was placed close beside it.) Assune that the devig2(3
mas been oriented so that its 20 w ndo aces approximately 180 degrees
fromthe orienting key of the kickovepﬂiy

and is then inserted into the
running tool 120 and the pin 124 in hole I22a approximately aligns Wth
recess 102a.in lof cchatprrcladdkwisendiapmrkion fas sek20 dna¥d gurer ddess Thdsa,
thé~relative positions of the other holes and 25 . recesses w.l| be shown
in Figure 1may e taecemniishedy b Femowkng pin (144 a8d; Trkatipe| Fhe

i ented, the devige 30 b d in either .a clockui .
count er - ¢l oMBHISE Py 8o PONAETPRTEVITP HITRT 510 MRbLE BroPdl FapabPory

posi ti.on.  Fgled A3t Alic oA SHFRy t 43l HaBaEEV169p100 b Rio i) Atath 3

little unt’er-clockw se direction as seen in Figure T Thi s may

be accoyl i rghity-ce8BKwDEe Pirotiz4oaNhrictintiedNOed hapPevkivately 6.5
counter-cl ockwi se direction until the pin can be engaged in hole 122b and

recess 102b.dedreez0 ottoithg, ambenfsthat olteerk22bodlenidieplotedi Srommoesrssl to
approximately 6.5 degrees or the amount that hole 122b is displaced from
recess 102b 102k Ha dhggdingram.t hia KakfcRannehi M IR hfisPRBigdtdan be

found, i oh L lodP A58t LSS LER Wl B g R £ egraey of
orient a- ti(ﬂLé%ﬁ%%doQ@gﬁ@Qtf@ﬁp an increased nunber of holes and
10 It is easily understood that greater accuracy or orienta-
o tion could be had with an increased number of holes and
recesses. For instance, if 16 recesses and 15 holes are used,
then 240 stations orlcombinations are provided and these would
be spaced at_intervals of 1.5 degrees.

15 Alternaéér;,'a running tool similar to running tool 120
just described may be provided with a plurality of recesses or
holes, such as holes 122, which are not circumferentially
evenly spaced about its lowér end. Such a running tqol is
shown in Figure 12 where it is indicated by the numeral 150.

20 " Running tool 150 is shown in Figure 12 to be provided
with a éroup of downwardly opeging holes 1525-1522; The
number of holes in the group'méy be varied as desired. 1In ﬁhe
example of-Figure 12, eight holes are shown with the end holes
1522 and ].52'1-'-1 being spaced 45 degrees apart. Thus, there are

25 seven stations or positioﬁs provided in 45 degrees. Since pin
124, shown disposed in hole 1528 can be positioned in any omne
of fhe holes 152§-152§ any one of the holes may be aligned

with and engaged in any one of the eight recesses 102 of the

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



- recesses. For instance, if 16 recesses and 15 holes are used, then 240
'statiagi;fr conbi nations are provided and these woul d be spaced at

i ntergps/of 1.5 degrees. 15 Al ately, a running tool- simlar to

runni ng~fool 120 just described may be ‘provided with a plurality of
recesses or holes, such as holes 122, which are not circunferenti al
evenl y spapreviledt isteqhaleto dhdim@gc ;aorunhf nposbeions. siidie iis & ure’_s.;.,
12 where it is indicated by the nunmeral ,15Q0. .20 Runnj ng tool. 150 i s
shown in FﬁgmﬁenEBhﬁ§lﬁ?mﬁQﬂﬁﬁhafﬁmHW?W%QﬁQMﬁ¥(ﬁh?kﬁﬁﬁﬁﬁ?ﬂéfﬁ%ﬁﬁﬂﬁﬁﬁ hol es

152a- 152h.

Th nb f_holes in th \/ alied desi o |
the exanpi &73AnARHARE Beofe Freihind Fi el 4 A B30T 240 "ana
152h bei ng é&%ﬁgg déﬁa gges6e R8¢ tehe Tithid ¥R 120475 tREVABLE! 86DNS OF

posi tions provi

in

152e i beRqte! magedel provideacwitht Ay hehisaBb@ andhidér av§ hokesfot he
hol es nay be aligned with and engaged in any one of the eight recesses 102
of the | at deck3@escendi thEtgbhe Sumbéx ofinhelemfonrfegasses [dsianeomay

provided is equal to 8 tinmes 7, or 56 positions. This iiﬁé

posi ti ons Reoveidderhequad He cORNBRRERALSES bRy fReT: erlPEe®xPFai ned
and seen in Fj%Ure 8-1

and/ or the RS

is readily understood that the running tool

degrees. Since pin 124, shown di sposed in hole

[t .
segoinoEhe AERTRe nmy be provided with any suitable nunber

he sanme nunber of

of hol es or T eCqISgRoANd |k eddl I UHRI AboROLREOLn! 586 SEfsdd) WY DO

~either equal to or unequa

10

15

to the “nunber of hol es or
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

. flowing through the window. The window of the mandrel in

20

25

other cases may even be positioned so that it communicates the

receptacle bore with the main bore of the mandrel, as for

-waterflood operation. 1If thé_window of the mandrel faces aﬁy
. direction other than the direction shown in Figures 1-3 the .

.orientation of the well tool device relative to the kickover

tool must be established accordingly in order to assure proper

registry of the windows when the well tool device is instalied .

in the mandrel's receptacle.

It should also be understpod that while the indexing :
means was herein presented as opposed recesses and/or holes in
the running tool 'and the well tool device, other kinds of
orienting means could be readily provided. For instance, a’

pin on one of the members could engage a selected one of many
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‘recesses ifr the other. It should be readily understood that in sone cases
it may 10 be desirable to face the wi ndow of the side pocket mandrel <0 a
direction other than that shown in Figures 1-3. For in- stance, it nggébe
desirable to face the wi ndow toward the~d.d® Yn an oval nandrel such z
mandrel 25 in order to space the window fromthe inner wall of the casing
t o-mi ni m zerddengers or akesfarmeds dai dhepfother menber avF theShimg-el by
f1yds fl owi ng. through the wi ndow.,, The wi ndow of the mandrel in other cases

may even bel | SRRSO haRei PEc Hsuri $ (IS RS & SMith the

¢
inb h I f Lon. | f th
randr ol 1 ackwniy B0k erBir, Sl Cn K GAHER bEE enebn G R R, o °
1-3 the ori @tghgj(}-aq.f ornhgh\é’e théPOhetisar C€ relative to the kickover tool
IS

nmust be esta accordingly in order to assure proper registry of the

wi ndowgs when t hersvaiHouldobed i €Ret Sundeisddall thatt by owdidneing actkpiracl e.
25 It should al so be understood that while the indexi ng neans was
herei n pr eseontarblasievigesdd acside cpockal mandgeds spnthat a ukargry wimdowand
the. well tool device, other kinds of orientigg nmeans could be readjly

provi ded. Frthnstakleof £h5 deyiconésofns RETHERBEELER A LBV

el et e, o ndlRL of SH6 BRReRR0E, BloA PR Bl BB B o0

the other neiRerpatd éhﬂ%%a&soﬁegger@%@??&tﬁﬂglQn&eﬁgss tortuous. Both

o 10 of these features serve to greatly reduce damages to the

N deﬁicé and the ﬁandrel 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 &il of the objects set out
earlier; ﬁhat a well tool device can be installed in the
offset 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 to orient the kickover tool with respect to the .
mandrel and its offset receptacle, and that the well tool
device must be carried by the kickover tool in such oriented
position relative theretoc that when the device is installed in
the offset receptacle, it will be sitﬁated in the desired and

25 predetermined orientéd relation therein.

The foregoing description is herein presented by way of

explanation only and cﬁangeé 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



wi th.a gear on the other nenber. 05 E It should be further understood
that by orienting a flow control device in a side pocket mandrel so that a
Iarge;ﬁ}%dOM/in the wall of the device isgzglregister with a |arge w ndow
in thé &l | of the mandrel's receptacle b provides a fluid fl ow path

whi ch. l es$ restricting and | ess tortdous. Both 10 of these features
serve to gr&hel jrpended abaiRe MithaYe dRRATEENgndTPRetABnEFRE aB&TED PFow ..
cutting or erosi-on by fluids flow ng therethrough especially those carryi nge
abr asi ve paFg?Elégve *it has been shown that the enbodinments
illustrated 15 . rs LlkN4+a0 id | I ' engbj ects set
out earlie(&,gh@%ﬁ%ﬂ? a%é; JE@%ES §§neﬁ§p§¢§§é§|ﬁ§?¥%$%ﬁ$§5bfgget

recept acl e "gh18597 Prdt® GHEICHTRNE BrekBnel ASPl Lt R -1 iddvildedr.ei n; and

t hat meki ng such installation requires that the side pocket mandrel and
t he ki ggover tool have means 20 coengageabl e to orient the kickover tool
with respect to the mandrel and its offset receptacle, and that the well
tool -device nmust 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 situated in the desired and 25 pr edet er-m ned
oriented relation therein. The foregoing description is herein presented by
way of explanation only and changes in the materials, arrangenent of parts
or elements or the sizes thereof, as well as variations in the nethods and
equi prent may be had within the scope of

10 _
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the appended claims without departing fromthe true spirit of this
I nvention. Reference is directed to co-pending Application No.. 8416597

(Serial No. 2147034) from which the present ﬁmmﬂm"nu“u VI ded. 05 10
15 20 25 ° -'22- CLAIMS 1. A conbination we ool for

installing a well tool in the offset receptacle of '5 s é 5| cket .
mandrel , said side pocket mandrel being of the orienting type having
orﬁentlng sl eeve neans therein, conpr|5|ng259n el ongat e body connectable to
a tool string; orienting key neans on Satd ody engageable with said
orienting sleeve in said side 10 t mandrel for orienting said

ki ckover tool in said side pocket nanéﬁggﬁgelatlve to said offset
receptacle; a pivot armpivoted to said body at one of its ends and having
well tool carrier nmeans at its opposite end, said" armbeing initially in

| ongi tudi nal 15 al i goneatcombbinasdioh waedy andlpandtalbitickorexr tool

for installing a well tool in the offset receptacle of

a side pocket mahdrel, said side pocket mandrel being

(V1]

of the orienting type having orienting sleeve means
therein, éomprising: an elongate body connectable to
a tool string; orienting key means on said body
K/’ : engageable_with said orienting sleeve in said Side
10 pocket mandrel for orienting said kickover tool in
- said side pocket mandrel relative to said offset
receptacle; a pivot arm pivoted to said body at one of
its ends and having well tool carrier means at its
opposite end, said arm being initially in longitudinal
15 alignment with said body and pivotable to a
non-aiigned position to place said well tool carrier
means above and in substantial axial alignment with
said offset receptacle; a well tool carried on said
A well tool carrier means; and means for orienting said
- 20 - well tool in predetermined'oriented position with
respect to said well too carrier means.
2. A combination well tool and kickover tool of
claim 1, wherein said means for maintaihing said well
tool oriented relative to said well tool carrier means

25 is a resilient ring carried on said carrier means and



k]

non- al.i gned/po‘fw said well tool carrier neans above and in,
0

n
subst ant i al ' \\ ith said offset receptacle; a well tool
carried on s%ﬂ“ ) scdrrier means; and means for orienting said 20

wel I fqol in predetern1ned oriented position with respect"to said well too
carri means.” 2. A conbination well tool and kickover tool of claim1,
wher ( N Jsai d neans for mai ntaining said well tool oriented relative to sai
wel | tool carrier neans 25 - is a ézgﬁ?lent ring carried on said carri &
means and frictionally engaging th erior. surface of said well tool

to hold said wel | taolcaGHasly LAbaLiRGAnIWEENod it be said Vel

tool carrier neans |nat t ool and ki ckover tool of 5

claim1, wherein Sadz&'limh’i:rbi frer hoieBhidgwerl dedwl ladaidls @bakicionap "sai d
wel |l tool carrier neans is a spacer of predeterm ned thickness disposed

bet ween opposi ng shmanehesrs: afelatilecadedatd ekl i wwl £arrdecomeandti on wel |
t ool and ki ckover tool of 10 claim 11, wherein said neans for orienting
said well tool relative 30 §bF@m€aFPFéPnnE§h% ¥eo} rRskikigRoFaRs Fool of

' I it f it N d d dl
ndox ng 1 efeshes FAMR O« AHSEAInRaRa, analp FEF (45 HE L CRIOPERLI ol |y

spaced 15 upwaggly ARG 8ISKA0WEEECESER Qk SRl iakls 430k,
spacer of predetermined thickness disposed between
-opposing shoulders of a thréaded connection. )
4. A combination well tool and kickover tool of v
10 claim 1, wherein said means for orienting said well
_‘tool relative to said carriér means is indexing means,
comprising: a plurality of circumferentially spaced
downwardly opening indexing recesses on said carrier
means, a plurality of circumferentially spaced
15 upwardly opening indexing recesses on said well tool,
and key means engageable in a selected pair of aligned
opposed recesses to prevent relative rotation between
the well tool carrier means and well tool. o
| 5. A combination well tool and kickover tool of \V%
20 claim 4, wherein the indéxing means provides a number
of indexing positions for the well tool, this number
- of positions equaling the product of the number of
downwardly facing recesses multiplied by the nﬁmber of

upwardly facing recesses.

25 6. -A combination well tool and kickover tool of



-

and key, means engageable in a selected pair of aligned opposed recesses to
prevent relative rotation between the well tool Hmmmll wel |

tool.- 5. A conbination well tool and kickover to umnml'ﬁ im4,
wherei n the indexi ng means provides a nunber of ihdekirg PJosFtibns for.t, '
well tool, this nunber of positions equaling the product of the numnber -
domnmardly facing recesses nmultiplied by the nunber of upwardly facing
rebesses. 25 6.. A conblnatrng Il tool and kickover tool of
claim1l1l, wherein said neans for orienti aid well tool device in

predeterm ned ori endBfindqSi WheBellht Ba i@Shesis tfoSaird enlihgt eaid Cwé1ler
means is a screw |l ocking a threaded connection. 5 A

combi nati on wel | totdokudtdﬂcekmnepre®eterﬂ1nﬂdnanEHWhérgpalsaod with t ool
carrier neans includes: a body haV|ng means on its upper end for attachnent
to a ki ckover tool f%saﬁetfboéeysﬁa%ﬂg b terk Arsiatg MESRAVWAF dRySEBRW

receiving the. upper d, of sah tool; internal annular recess
means in said bore %ﬁ gdarﬁ ﬁF%ge?oﬁﬁnn%ﬁﬁPQWﬁyl ient ring means in said

recess neang for frictional ri a to
hol ding it ?n predeternﬁgedA%F?Q%?gég €g§%%%1fgﬁ. gpgsggg$6%%rsa$%1body 15
8. A conbination Vﬁiélﬂ(lﬂwhéﬂélﬁlQKﬂaeﬁeilxﬂodﬂ carrier means includes:

a body having means on its upper end for attachment to

a kickover tool, said body having a bore opening

-~ A

Y downwardly for receiving the upper end of said well

' 10 . tool; internal annular recess means‘in said bore of
said running tool; and resilient ring means in said
_recess means for frictionally engaging and gripping
said well tool for holding it in predetermined
oriented relation with respect to said body.

15 . | 8. A combination well tool and kickover tool of
claim 4 wherein the well tool is a latch for
engagement with a side poéket mandrel.

9. A combination well tool and kickover tool of
~ claim 8, wherein the numbeér of said recesses on one of
‘20 -8&id well tool carrier means running tool and said

latch is unequal to the number of recesses on the

Othef said well tool cérrier.means and latch device.
10. A combination well tool aﬂd kickover tool of

claim 9, wherein said key means is a pin having one of

25 . its ends engageable in a selected recess of said well



cIa|n14 wherein the well tool is a | atch for engagenent with a side-pocget B
mandrel.. 9. and ki ckover tool of claim8, wherein [

the nuaper on one of 20 said well tool carrier nmeans

runni ooI m ,ﬁ]i , unequal to the nunber of recesses on the

ot he d el ans and | atch dévice. 10. A conbination well
.04

t ool ki ckover tooI of cIa|n19 mhereln said key neans is a pin haV|ng“f

one of 25 its ends engageable in | ected recess of said well

tool carrier nmeans and ot her end engag in a selected recess of said
latch. 11. A conbi nabbdncaetiet andansirmhdiothereenfoehgageshre Ml wherein
said recesses of said well tool 5 carrier neans are downwardly

openi ng blind hol essahdctad dretees off rdadd daakchy engageabl e therein wher eby
said pin will be retrieved fromsajd side pocket mandrel with said wel]

tool carrier means. 12. Al oﬁiﬁ?ﬂH§QﬁF%ﬂ9IW34&0F°SﬁdaR¢chﬁ&RVQQMﬁ°°ﬂO°f

substantially as hereinbefgore described w th refere hown in
t he acconpanying drgaf £8 wherein sald recesses. o sa1 wéEHf% 5i _

5 carrier means are downwardly opening blind holes and
said pin is frictionally engagéable therein whereby
said pin will be retrieved ffom said side pocket
mandrel with said well tool carrier means.
12. A combination well tool and kickover tool : i_i
io substantially as hereinbefore descrﬁbed with reference

to and és shown in the accompanying drawings.




