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cle bores to ward off nost well tools |owered t hrough the 25

, O . tubing teg
avoi d -t'hei r lodging in the mandrel, yet permt flow control devices
i,;nstalled in or renoved fromtheir receptacl e bores through use of kkckim&r
tool s using,conven- tional wireline’or punpdown (TFL). equi pment and ' '

t echni ques. These accessori es have bee@-secured .to the mandrel

by wel di ng. -

They have been expensive, and the welding has been a source of fail.ure,
~egpecially where |ongitudinal structural welds or plug welds have been
us€d. In sone cases, wireline or tools have been danaged by or 5

caused t o | odge ‘Bhyks ninventiomcrelates ctoagass Jdfti apParataisn § ko ehAdt
operations to_be perforned on a well |n general, side pocket mandrels_for
use in wel | andrmeEe { pRYLHEYLAELY (b9 c2idR Pocket Jpandy QF BERi tPofAds
where, for jpstance, the pressure external 10 of the mandrel exceeds
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4333527 of" H ggi nS and Davi Merrit

i ncor porat ed herein for

al | purposesracticed at greater and greater depths in wells, demands for

stronger side pocket mandrels increase.

‘side pocket mandrels are necessarily somewhat bulbous in

10 structure and have appreciable lateral area subjected to

internal and external pressures which tend to rupture or

collapse them, and they are not well suited to resist such

- forces acting upon them.

Further, many mandrels are used in wells equipped with

'15' dual tubing strings and, therefore, are flattened to a

generally oval cross-section to permit the passage of one

mandrel paét another in casing of reasonable size so that

either such tubing string can be pulled from the well without

disturbing the othér' tubing string. Flattened or oval

20 cross—-section mandrels_are not as strong as round mandrels and -

will burst or collapse at-lesser pressures. 

ManY mandrels have been equipped with means called

deflectors or discriminators immediately above their recepta-

cle bores to ward off mosﬁ well tdols lowered through the

25 tubing to avoid their lodging in the mandrel, yet permit flow

control devices to'be installed in or removed from their

receptacle bores through use of kickover tools using conven-

tional wireline or pumpdown (TFL) equipment and techniques.

These accessories have been secured to the maﬁdrel by welding.



di scl oses a new side pocket mandrel structure and nmethod of constructing

- the sanEfmhereby much stronger 20 mandrel s can. be pade. In this
ma , al’l, I ongi tudi nal structural welds and plug wel ds have been
el i ted, thus eliminating a source of 'mandrel failure, however., tHhe
def ors are welded to the inner wall of the mandrel (but not by
structural 25 wel ds). The present i nventi'on is an inprovenent over _
the invention described in U S. Pat ét= No. 4333527. - 3a.- In the o,

present invention, deflectors have been elim nated altogether and in such ™
manner t hat thél'l'sﬁmélmlhﬁemmﬂ@mﬁ@é rﬁb@h‘@t ﬂdﬁgePaEOtbﬁePnaburst |

strength and in collapse strength, and . ts co construction has
not particul ar | SPHeEh 9 ﬂuﬁiﬁ%ﬂﬁf' es q?1441§é§' eo#°PﬁétHFﬁ8F1art was nade,
3106, 5042, o758 Gonk e AT s U5 Y W pigoRoen weed: a2

some cases, w1reline or tools have been damaged by or
5 caused to lodge against such accessories and sometimes
causing Vorkover-operations-;o be.performed on a wélll
In general, side pockét mandfels for use in wells
where they may be subjected to éevere pressure
conditions where, for instance; thé pressu;e external_
10' of th? mandfei exceeds that internal thereof by as -
much as 68948 to 103421 kilopascals (10,000 to 15,000
psi) or even more have beeﬁ desired, but conventional
structures.did not lend themselveé well to such rigid
. requirements since their size would be unduly large |
15 and require larger well casing. _
..U;Sl Patent No. 4333527 of Robert S. Higgins and
David T. Merritt incorporated'herein'for all purposés,
discloses a new sidé'pocket mandrel structure and
method of constrgcting the same wﬁereby much stronger
20 mandrels can belmade: In this mandrel, all “
| longltud1na1 structural welds and plug welds have been
eliminated, thus-ellminating a source of mandrel
failure, however, the deflectors are welded to the
inner wall of the mandrel (but not by structural
25 . welds). The present invention is'én improvement over

the invention described in U.S. Patent No. 4333527.



05 2,679, 904 3,994, 339 4,201, 265 -2, 824, 525
4,106,563 4,271,902, 3, 268,006 Al so found, in addition to the
Application Seri al No. 148,928 of Hi ggins and Merritt, supra, was
advertise- 10 “ment in WORLD O L Magazi ne, August 15, 1981 Editio
showi ng a side pocket mandrel which is of interest. The advertiser
McMURRY/ HUGHES, Huntsville, Texas U. S, Patent 4,271,902 which issued June*
9, 1981 to Howard H Moore, for SEEE‘DISCRIM NATI NG SI DE POCKET 15

WREL D VETHOD g MNggggw N6 SAVEof, S5 PTESkar 51 fEyg0gkes mandr e

- having a main pass& and a recé ore extendl ng

al ongsi de the mai ne&fiﬁ.gm%eaA h@agleu-idl.- nahagmoyecnsmsﬁﬂat deglat Nehdies idwer
wal | of the mandrel extends upwardly fromthe receptacle bore to a

poi nt near the 20 po¢RRe maRdrel iBema@adnetht StpsRyEHebsERCEn Abowst t he
receptacle for operatlon of ~a kickover tool for inserting a flow control
device in the receptrengthoand Thi soilapseustreagthbrandt tts byoskelaf ng two
slotted tubes together with their slots in canmunication wth each other to
formthe méin bore comstguehion2bas pokf pgnt&cubhrlymsnrémre@%eclong

| ongi tudi nal wel ds, one along either side of the nmandrel, and |ongitudinal
wel ds, as wdl | as plug wel ds, in mandrels has been a source of failure as
explalned in US. Patent No. 4333527




The advertisement of McMURRY/ HUGHES in WORLD O L Maga- zine, August 15,
1981 Edition, shows a cross-sectional view of a.side -pocket mandrel which,
at fir appears to be pertinent to this case, but the description which .
acconfj s the view 05 nmkes it appear that the mandrel is®constructed -
appr-o ely as taught in U 'S. Patent 4,271,902, nentioned above, in that

it is Ne#fred by joining two separate tubes together. This would require two
| ongi tudfnal wel ds, one on either-gkde of the mandrel, and such welds areg
known source of mandrel 10 failure. Patent 2,824,525 to McGowen shows a ¥
cross-sect i Anglearichwofhittie psoioriceart waisn madesagemdinthe godlewing the wal |
there- of, but the groove is not for operating a kickover tool, and it does
not exUeSd phbemtshwerecfpumdke. Also, longitudinal 15 welds are seen at
W2 in Figures. 4 and 5 and at W in Figure 6. U S. Patent 3,268,006 to Hayes
shows a gui de exReRA#nd63 short3¢di741aR88 aboved,BB6;864ptacle bore of a

Ssi de pocket mandrel. The groove provided by this guide is of a different
width for each mdmf78¥k903 the t3bBA8,808i ng wﬁﬂhlgﬂe9ﬁarromest 20 groove

i n_the uppernost _mandrel .and the wi dest groove in- the | owernost nandrel.
RPAgs of differehr®4Pz884may be3ud@483% he ki 8kd9&r26801 to thus provide

sel ectivity whergb w contro eyi.ce may he_Lpstalled in a selected
one of a pIuraI-SPgﬁioggguch siﬁeiggeﬁég nandr2P§HEn§§25ingle string of
wel | 25 tubing.3 268,006

_ ‘ ) _

Also found, in addition to the U.S. Appliéation Serial
No. 148,928 of Higgins and Mefritt, supra, was an advertise-
10 ment in WORLD*OIL Magazine, August 15, 1981 Edition, showing a
side pocket mandrel which is of ihtéreét. ‘The advertiser is
McMURRY/HUGHES, Huntsville, Texas. |
U.S. Patent 4,2?1,902 which issued June 9, 1981 £o
Howard H. Moore, Jr. for SELF-DISCRIMINATING SIDE POCKET
.15 MANDREL AND METHOD OF MANUFACTURING SAME discloses a side
pocket_maﬁdrgl having a main passage through it and a redepta—
'cle bore exéending alongside the main passage. A longitua?nal
groove is provided in the inner wall of the mandrel ané
extends upwardly from ghe receptacle bore to a point near the
20 upéér end of the mandrél'to provide séace above the receétacle
for operation of a kickover tool for inserting a flow control
deviCe-in the receptacle bofé; This structure is fabricated
by welding éwo slotted tubes together with their'slots in
communication with each other to form the main bore and groove
25 configuration. This'requiies long longitudinal'weldé, one
along either side of fhe mandrel, and longitudinal welds, as.
weéll as plug wel&s, in mandrels has been.a séurce of'failure.

as expiained in U.S. Patent No. 4333527.



U S. Patents 2,664, 162 and 2, 679, 904 to Howard et at show mandrels with
cross-sections whi ch may be of interest in that = -6- they have a maiff
passage and groove configuration, but this groove-like configuration
out a short distance above the receptacle. These mandrels are not for .
Wi t h7ki ckover tools which are kicked over nechanically but were to be used
05 - with installing tools which were lowered in the well on an electric
li-ne and forced laterally to one side by nagnetlc forces. U S. Patents .
37741, 299, 3,802,503, 4,106,564, 4, 106, 863, 4,197,908 and 4, 201, 265 show

si de pocket nandrels haV|ng gui de 10 ans or deflectors above their
receptacl es which provide a short |ongitudinal groove, but these are wel ded
into the body and are not forned |nte ral therewith, U.S. Patent 3,994, 339
di scl oses si de Bﬁcﬁéﬂeﬁ%ﬁﬁqa%F YLHUGHES, oin s WORLEn OIITHAgaal | s
appear, to.be o t hi.ckness, nd no groove ex ends abgve their
Ebept o 2188+ Ange ﬁcfgasﬁﬁ’a B‘E‘F-&Fr&f‘n #BoRa08, e aREsErEEnaRE BUaN, b

Cehroh oreuP ?ﬁemﬁ?sﬁgﬁpedé cHRighar Be7 EarRE o7 2bRBa2S Ko HRcpeBsapent
section wgbdgf;50casBY %d%'Eﬁéﬁéﬁéﬂﬁiétxaﬁ”&hiéhti@ééﬁhéhfggytﬁgcbiga of a

si de
05 makes it appear that the mandrel is constructed approximately

as taught in U.S. Patent ‘4,271,902, mentioned above, in that
it is formed by joining two separate tubes together. This
- would require twollongitudinal_welds, one on either side of
the mandrel, ahd suchlwelds_are a known source of mandrel
10 failure.

Patent 2,824,525 to McGowen shows a cross-sectional view.
which provides a main'paseage and a groove in the wall there-
of, but the groove is not for operating a kickover'tool, and
.it does not'extend ahove'the receptacle. Also, longitudinal

15 welds are seen at W2 in Flgures 4 and 5 and at Wl in Flgure 6.

U.S. Patent 3 268, 006-to Hayes shows a gurde extending a

' short dlstance above the receptacle bore of a side pocket
mandrel.' The ‘groove provxded by this guide is of a different
w1dth for each mandrel in the tubing strlng with the narrowest
.20 groove in the uppermost mandrel and the widest groove in the
| lowermost mandrel. Rlngs.of_dlfferent sizes may be used on
the kickover tool.to thus provide selectivitj whereby'a flow
- control device may'be inetalled in a selected one of a plural—“
ity of such side pocket mandrels in a eingle string of well .
25 tubrng. | o
U.s. Patents 2, 664 162 and 2, 679 904 to ‘Howard et al show

mandrels with cross-sectlons whlch may be of interest in that



pocket mandrel, the upper body section providing a mai n passage

th hrough with a | ongitudi nal groove in the inner wall of the mai.n’
pa -and extending fromthe receptacle bore upwardly virtually to .
‘co i on neans at the upper end 25 t hereof to provide spdce above the

rec acle bore for opera- tion of a kickover tool. The present invention

overcones the problens  and shortedms ngs di scussed herei nabove by o
provi di ng side pocket mandrels in which a | ongitudinal groove extends !
“upwar dl ythewrhave t acmptecpagsageband gsoowssconfiguratibe ,c butedthisn neans ™
on the %? er end of the mandrel, this upper body portion being of uniform .-

sect i on, 9ROk g Tiguaaidonr Fwns Cns asi%’ﬁ’r@f. dg’f?é‘a@c@o:?qvg 4heanner 5
whi ch’ h he_.bod ' f [ t t [ t
ool | apsdadebeatie \raged, BHRaPRhe] B2 Stk telﬁsu{"glt@b %:%S o(r); |
¢ e | rov ! .
P SRty VU a2 EfckdlTofe A Bty Bud Wod feo R (EhedmnC! ©

o | e Shdehs s oeogeg byt MBkekse 2 RO IR,
destroy électmidrtindyahdr 56-r8@dolaterhalyi #9 e B by magnetic.
| forces. _ | _ _ -
u.s. Patehts-3,741,29§, 3,802,503, 4,106,564, 4,106;563,
.4,197,908 and 4,261,265 show side pocket mandrels having guide
10 means or'deflectors above their :eceptécles which provide a
short longitﬁdinal:groove, but thesé aré.welded into the body
and are not formed integfallthé:ewith.
U.S. Patent 3,994,339 discloses side pocket mahdrels
having bodies'of dval section. Their walls appear to be of
15 uniform thickness, and no groove extends above their fecepta-
| cle...Any increase inlstrength is_had'because of their oval,
or elliptical, or egg-shaped section;
~None of the p:ior art found in the search or with which
the applicants are f#miiiar shows an'ubpex body sectiqn welded
20 by.a circumferential weld to the main'body section of a side
-pocket mandrel, the ﬁpper.body section érovidihé a maiﬁ
passage therethrough with a lbngitudiﬁal-gfoove.in the inner
wall of the main passaée and extending from the receptacle
bore upwardly virtually to ébnnection means at the upper end-
25 thereof to provide space:above the receptacle bgre for operé--
tion of a kickﬁver tool. | | | |
The present invention 0vercomés the problems and
shortcomings discussed hgreiﬁabove by providing éide poéket.

mandrels in which a longitudinal grodve extends upwardly from



15. . . According to the present invention there is provided a side
pocket nmandr el , conprising: a. one-piece main body section having a ng#Fpy
bore therethrough, a receptacle bore alongside said main bore, port /g
comuni cating said receptacle bore 20 with the exterior of sai
body section, and means on its lower end for attachment to a well tubrng
string; and an upper body section meLdzd_to the upper end of said main body
~sgction by a circunferential weld, said upper body section having :
connecting neans 2gne recébradfe U &GS 1 " CHhlATRLL!
~portion adapted for connecting the upper body section to a “we t'ubi ng
string, a main pasgeghst & Ol %& WREro ) Othe SRAIdAY ) HHiwdivipeiainday
connecting means in alignment with the main bore of said main body section,
and a | ongi t udi nal pgrobor beindicof nireifor |sdction, s WY WAL passage
extending upwardly from said receptacle bore substantially to said upper
reduced di ameter pbhicheneddopreithing met v grmive rier @ptmaninerbore for
operation of a kickover tool for inserting a flow control device therein,

t he upper %0 waich \gtrergthenmdihe) badw againstofornes shii¢chgteade

[ [ i ther side of said groove and .
being thicker on eLé S{thér burst or é%llapse it. This uniform section

is provided without longitudinal or plug-type
sﬁructural.welds, and production of this new side
pocket mandrel is economical, its stfucture much

10 stron?er, and it fillé é long-felt need for a sidé _
pocket mandrel.for ﬁse_at greater depths in deeper
wells where they are'subjected to greater forces which
-woﬁld tend to des?roy the ﬁandrel by bursting or
collapsing the same. |

15 According to the present invenﬁion there is
provided a sidé pocket mandrel} éomprisiqg: a
one?biece main body'ééction having a main bore
therethfough, a receptacle bore alongside said main
bofe, port means communicating Said receptacle bore

20 with the exterior of said main body section, and means
6n'its'lower end for attachment to a well tubing
string; aﬁd an'upper body secﬁion welded to the upper
.ena of said main'body section by a circumferential
weld, éaid upper body sectién'having connecting means

25 at its upper eﬁd prqviding-a.feduced diameter portion_

adapted for conﬁecting the upper body Section to a



tapering in thickness toward opposed | ocations on a transverse plane,
where.the axis of symetry passes through the wall section. 15

The present side pocket mandrel can be nmade with its groove appr eci abl y
nar rfwec\t han the tubing bore so that many well tools will be excluded

t her while tools intended for entering such groove may readily do so.
20 In the present side pocket mandrel, the groove allows the wal|

s of the mandrel to be thigckgst on opp05|te si-des of the groove anﬁ
tapering toward opposite locations on a transverse plane where the axis of

SYMBtry passesybiloughih§estiPDRy, boa 2P passad€CthBudld U1y ivppex body
better able to withstand hi gher. i nternal and external pressures. The -

si de pocket nanBea@y sastbeweincluding s£idscomnsdt g esaveenid he upper end
of the receptacle bore and the connecti-on neans -at the upper end of the '
mandrel ; The jusiigomentneditpotbéonabs boké cofngaid maircrtwsdy section can be’
for med by extrusi on. The side pocket mandrel can be fornmed using only
ci rcunferential Seckienurandva| n@#t?ﬂﬁnalcﬂEﬁQYﬁh¥ﬂuthﬁrinnﬂneﬂahblds or
prQ megds. of said main passage extending upwardly from said
receptacle bore substantially to said upper reduced
diameter portion and prov1ding space above said
receptacle bore for operation of a kickover tool for
inserting a flow control devzce therein, the upper
10 body wall surrounding said main bore and said groove
being thicker on either 81de of said groove and
tapering in thickness toward opposed locations on a
transverse fhne where the axis of symmetry passes
~-through the wall section. | |
15 _ The present-51de pocket.mandrel can be made with
its groove appreciably narrower than the tubing bore
so that many well tools:will be ercluded_therefrom
while tools intended for entering such groove may
readily do so. | o |
20' o In the present side'pocket mandrel, the.groove
allows the wall thickness of the mandrel to be
thickest on opposite sides_of the groove and tapering
toward opposite locations on a transverse plane where
‘the axis of symmetry passes'through the'upper body
25 = section to provide a body'better'able to withstand

higher internal and external pressures.



. The present _mandrels are useful with orienting 10 . ki.ckover tools which
are used with conventional or punpdown equi prment and techni ques. The = '
isnvention wll be described now by way of exanple only with parti cul
reference to theé acconpanying draw ngs. 15 In the draw ngs: Fi MEES71A
and 1B, taken together, constitute a |ongitudinal sectional view of one of
the preferred enbodi nents of this.invgngign showi ng a si de pocket mandre

tq _be serviced with wireline tools; 20 Figure 2 is a

cross-sectional view of_enlarged scale taken along line 2--2 of Figure 1B;
Figure 3A and 3B, takenr39dg®t r‘?°‘§iﬁ%t“f"c’lﬁr§1a A FavsdigndmiLexm onal vi ew,

For e 52 " O R fiedBof e SIULTBG ks RBGLE TRV RLRILRIECY,
o ot ent o geu 20, OGRLF FU 3 o RoBitsnachie BB
modified formof thend#&ENti®He just-mentioned portion of uniform

5 cross-sectiqn can be formed by extrusion.

The side pocket mandrel can be formed usiné only
circumferential structural wélds witﬁ?ﬁongitudihal

 structufa1 welds or plug welds.

The present mahdrels are useful with orienting

10 kicquer tools which are used ﬁith conventional or
pumpdown equipment and techniques.

The invéntion will be described now by way of
example only with particular referénce to the
‘accompanying drawings.

15 In the drawings:

Figures 1A and 1B, taken together, constitutg a
longitudinai sectional view of one of the preferred
embodiﬁents of this invention showing a side pocket
mandrel to be sgrviced with wireline tools;

20 Figure 2 is a cross-sectional view of enlargéd
scale taken along line 2--2 of Pigure 1B;

Figure 3A and 3B, taken together, constitute a
iongitudinal sectional view, similar to Figures lA and
lB,'but showing a side pocket mandrel intended for use

25 in pumpdown wells;

Figure 4 is a cross-sectional view taken along



: &
-10- -Referring nowto Figures 1A, 1B and 2, it will be seen that there is
illustrated a side pocket nmandrel indicated generally by the nuneral 10.

Mangr el .10 possesses certain well-knownh features which are common R
%;i stics of side 05 pocket nmandrels. For instance, rmandrel 10 has
{ogat e body 11 having a full-opening nmai n passage extendi ng through
-its full length and indicated by the arrow 12, a receptacle bore 13 of fset
fromthe nmain passage, an offset belly or space above and in alignnent wtfi
the of fset receptacle 13 and neans=1¥a —at each of its ends, such as the il
upper and lower jpterpal,threads 16 and 17 by which the mandrel is
connectable in ai%‘!?i g brofudl 19uL Ry IRy tddbecome a part thereof. Lateral

port neans such as poﬁﬁs 18 'ftr.e provi ded to .co ni cate receptacle bore 13
with the region exterl o?U%t I it® M fhods —sAcFonadpivdew 9F enlargsde 13 i s
.enlarged in the yiLgini f - . 0 Provyi de,anpl assage faqr fl uids,
entering the nan%ér%jfé]t%%%%g%!p%ér ?s]']g%gt-o?sa%‘rdr %r"dmé%"%\hn@o Sdishidvce
(not shown) in theg{erEPtE@ig JPr J jgito and through such flow
control device in the usual and mﬁfﬁnéﬁ#&ﬂner. Such device (not 20 ,
shown) ‘wepul d be anchored in the receptacle bore 13 by | ock nmeans engaged in

| ock recess 20 and woul d carry seal neans which woul d engage the wal |l of
receptacle bore as at 21 and 22 - '




-

above and bel ow ports 18. Such flow control device s in- stalled in or,
renmoved from such receptacle bore by neans of a 25 ~conventional wr
tsype ki ckover tool which is lowered into the side pocket mandrel thro
wel I tubing: attached to its upper end and is activated to shift a portlon
thereof later- ally into the space aquf receptacle bore 13 to align a
handl i ng tool carried thereby to a posttion of alignment with t he

ptacl e bore koye eRgr Iy | o ! e Wel
O%gg wireline orﬂ%§ punﬁ%oﬁg&agé ﬁlégg%gbﬁégtgglgétr?dgwggggéHUQﬁ:%
tools are ktkxedtBeee H% GRNsraA¥d 'Bagfde PPbcHBRY mandrel Hidiedq t ool s
are oriented to place the kickover armon the sane side as the receptacle

and then acgenetzlly obyi ekeveiumeeailt i1v; 'ﬂﬁhdiékfIwcﬁééséﬁgééeheiﬂaiﬁ
intended for use with an orienting type kickover tool such as that 10

i |1 ustrat edwehl-kikown | feattured) vhidhtare SAWHOON lchardétélbstfics Gopdgidesued
April 8, 1975 for KICKOVER TOOL. For-this reason, nmandrel 10 is provided
near 9% uﬁ%%? %ﬁdmﬁﬂﬁﬁebﬁ-orF@ﬁtPngtsheevem@&dugmliyzﬁqgudh 3moh?39e24
ext endin r ef erabl ,_helically, to a |ongitudina
orlentlng 7Y gYhESYhﬁgaad6&&&%?8?91¥Scﬂﬁ§nsHBEFG@? exterding thpewgknd;
The

its full length and indicated by the arrow- 12, a receptacle
bore 13 offset from the main passage, an offset belly or spece
above and in alignment with the offset.receptacle 13 and means
10 at each of its ends, such as the upper and lower internal
threads 16 and 17 by which the mandrel is.connectable in a
string of well tubing.to become a part thereof. Lateral port
means such as ports ;8 are provided to'communicate receptacle
bore 13 with the_region exterior of the mandrel. The recepta-
15 'cle bore 13 is enlarged in the vieinity of ports 18 to provide
ample passage for fluids, entering the mandrel thfough ports
-18 to surround a flow control device (not shown) in the
receptacle bore and flow into and through such flow control
device in the usual and well-known manner. Such device (not
20 shown) would be anchored in the.receptacle'bore_13 by lock
means engaged in lock recess 20 and ﬁould cerry seal means
which would engage the‘wall.of receptacle:bore_as at 21 and 22
above and below ports 18; Such flew control device.is in-
stalled in or remoVed from sueh receptacle bore by means of a
25 conventional wireline type kickover tool which is lowered into
_.the side pocket mandrel through well tublng attached to its
upper end and is actlvated to Shlft a portion thereof later-
ally into the Space_above receptacle bore 13 to align.a

handiing tool carried thereby to a position of aliénment'with



orienting sleeve is secured in the mandrel by welding as at 27; A suitable

‘orie
unt i |
t hen
orientin

ki ckov
20

er -tool (not shown) would he |lowered into the mandrel 10
ori enting key woul d be bel ow the orienting sleeve 23 and

ed. The orienting key woul d engage the guide surface'24 of the

Sl eeve,

and cam action would rotate the kickover tool until fthe

key  woul'd ‘enter the orienting slot 25. Upon reaching the 25 upper end

of slot” 25,
further upward

~activation.

t he key woul d be stopped by downwardly facing shoul der 26, and\,

The

preferably const

S, Patent No. 4333527 Hi ggi n d h ted
her e?ne?or refer 8ﬁ88§aﬁ¥ éﬁ%{egg‘éaﬂﬁf?cééet‘ﬁ% ![‘(P:fé %Ig‘z’yreaﬂ%?er?%gfr;ﬁg:gl © |
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- 1l1a- travel of=tAd &ickover tool would result inits

ndrel 10 is suitab for high, pressure service and is
gg@téﬁcFﬁtQEESrﬁﬁﬁEekg Suchw*%$quﬂg nE?%bdkS cl ai med in U

pumpdown and a suitable tool stringl Some kickover

. tools are kicked over by centralizer means, but many

kickover tools are oriented to place the klckover arm
on the same side as.thé recéétacle and then activated
to kickover pbsitionl |

The side pocket mandrel 10 is'intended1for.usé
with an orienting type_kickoVer tool such'as that

illustrated and described in U.S. Patent 3876001 to

 Wi11iam B. Goode issued April 8, 1975 for KICKOVER

TOOL. For this reason, mandrel 10 is provided near

its upper end with an orienting sleeve 23 having a

20

25

guidé surface 24 extending upwardly, preferably
helicélly, to a longitudinal'o:ienting slot 25 having
a aowﬁwardly facing shouldér 26 at its upper end. The
orienting sleeve is seéured in the mandrel by.ﬁelaihg
as at 27. A suitable orienting kigkovét tool (not
shown)lﬁould be lowered into the mandrel 10 until its
orienting key would be below the orienting sleeve 23

and then lifted. The orienting key would engage the

‘'guide surface 24 of the orienting sleeve; and cam

action would rotate the kickover tool until the key

‘would enter the orienting slot 25. Upbn reaching the

upper end of slot 25, the key would be stopped by

downwardly facing shoulderu26, and further uéwafd



-12- conprises a one-piece main body section 30 which has con-- nection
means such as thread 17 at its lower end. If desired, this connection zs:\a
can be in the formof a | ower end piece such as |ower end piece 31 whijcRA
wel ded -0 the | dwer end of 05 mai n body section 30 by a circunferent
wel d as at 32. An upper body section 35 is welded to the upper end of nain
body section 30 by a circunferenti al d as at 36. The upper end of the
-u_]:1 r body section is provided withTo Ct- ing neans including interna
thread 16. [If desi t eL s o egl | e of two
portions such as aﬁgﬁgﬁérggog§gn§ﬁ%g?v§? g%%fu%%%gge%%F%?%c§$3gE§elded
together with a cipewitaegghi-al weld as shown at 40. In this case, upper:
end piece 38 is clearly the connecting neans and is threaded at 16. Upper .
body menber 37 is of unirher faf@eklonot Psosgheablét fod high dsurdt may be
machi ned, forged, extruded, mlled or formed by other suitable nmeans. In
quantities, it is Isekkgligepanliciabpeefeorabkly udenstrscted iliscdonadircdore
economical. Figure 2 illustrates the preferred section for upper body
menber- 37. 5The conwdgh thet methoderclaimed cinoiips sBatenuadio 204333527 of
semicircles 42 and 43 connected together by equal flat sides or straight
lines 44 and 45. ¥Tigodna:and Merrhet|vhieh was eackinn cineprpanndied and
conprises a |ong aﬁc 46 of _about 3/4 of-a gjrcle connected by snmaller arcs

47.and 48 to the sP8ESHRI FOF48e5REeREeDr | Dhg¥ithi PRINYriRRL that $hee val | s
49 and 25 50 arebgggmqltgfbghglﬁéngpglpféalIeI, but need not be so. The

10



bottom 53 of groove 52, that is, the groove wall farthest fron1naip bote 12
center c0|nC|des apprOX|nater with that of arc-43), is shown to be
=Ithough it could be flat, or elliptical, or semicircular, if .
£ The corners where -13 the sides 49 and 50 of the’groave neet

t he grpove bottom 53 are preferably rounded as at 55 and 56 to provide

proper fillets to prevent stress riLggLs at these points, that is, to bet t er
di stribute stresses and avoid stress concentrations. 05 In the design o
~shown, t kompetises eorows<pécd hiath opsayalsectavhdesh WikiciedHak abps. each =~
haV|ng a radius equal to about half the radius of arcs 47 and 48. In any
case, groec&iSP meanar suchr ashashreadnlpassages 1Powd¥ eéed Abl e @éirdd does

not have its center common with 10 arc 46, but its center is | ocated a
little nﬁhéslﬁﬁaDGCG#OBIDsenStGanhbecent&heotormeoﬁaadleWeasend pidceat ed

by the arro This causes the wall of the mandrel to thicken in a '

d| recti of9SApPSalANRE 8PEopéece Ahdwhichnis Heelded ctomthe clowsnsnt ol v .

and 53 need not coi nci de.

43 15.
ﬁﬁzlg@%?ér ngeéFsgégncggt§¥a?e§£Fg§£ eTﬁh@&cﬁ?44rﬁ§1%ﬁr?%enter Ior n
3, th I ). thicken in a direction towar
?Lg ?hl cLeﬁgdh\t}v:IugB%g CS¥ s slgr?ttq%ée g’pg'sﬁ R ecﬁg t%f %eu Tover |

main body section 30 by a circumferential weld as at 36. The

upper end of the upper body section is provided with connect-
ing means including internal thread 16. 1If desired, the upper
10 body section 35 may be made of two portlons such as an upper
body member 37 and upper end piece 38 welded together with a
c1rcumferent1al weld as shown at 40. In this case, upper end
piece 38 is clearly the connecting means and is threaded at
16. Upper body member 37 is of unlform section throughout its
15 length. It may be machined, forged, extruded, milled or
formed by other suitable means. 1In quantities, it is likely
preferable to extrude it since this may be more economical.
Figure 2 illustrates the preferred section for upper body
member 37. The contour of the outer surface comprises equal
20 semicircles 42 and 43 connected togetherlby equal.flat sides
or etraight lines 44 and 45. The contour of the inner wall
resembles elkeyhole_and comprises a long arc 46 of about 3/4
of a circle connected by smaller arcs 47 and 48 to the side
walls 49 and 50 of longitudinal groove 52. Side walls 49 and
25 50 are shown to be flat and parallel, but need not be so. The
"bottom 53 of groove 52, that is, the groove wall farthest from
main bore 12 (whose center cornc1des approxlmately with that
of arc 43), is shown to be curved although it could be flat,

or elliptical, or semicircular, if desired. The corners where



52. Thus, by blending the arcs formng the internal surfaces 20 and t
arcs and flats formng the external surfaces of the upper body nenber /z
~there is provided a wall which is thickest on opposite sides of grog
and .t apers toward opposite locations on a transverse plane where the
of symetry passes through the wall sggtion. This provides the 25
greatest strength where it is nost needed, that is, in the area of the flat
si,des, and thee sixdds t4nandip®0 sof nthet grdover meetotbeagrpove bopkamnsdd and
- provides structural shape for efficiently distributing stresses in the
mandr el waldre preferakiybroundedcagnad 45 tand bAstondrpwisterpyPpesur e
forces which would tend to burst or collapse the sane. G oove 52 may be
for med "wi t F341et] dich BERYSND LTSS HiisedeRF &iese Ppipterabhat ifs &pth

' rovi des a Ii%%Le added

wll 5 . its,.width his desi
\émt rength byPS¥ SF d %tnil%vy}ﬁ%h?{)‘?/gg\%%e/i %?é\?\m’fe’ilﬁggggﬁﬁ@r CORFENSTEALAEREr oove.

The pgj’st | C%xﬁr,ttﬁé)n&égf&gi %feiﬁvgrﬁgo‘gggi BB ec@rn‘% OSeRe bSﬁSH@S ke

provi des good physica and can produced®by extrusion

:)wrte nout exQihirdtd it WudetSlardd IWath Havitly A Tdiidd Al €U
' half the radius of arcs 47 and 48. 1In any case, groove 52 is
narréwer than main passage 12. .
_P:eferably, arc 42 does not have its center common with
10 arc 46} but.its center is located a little more inward or
closer to the center of the mandrel as is indicated by the
arrows. This éauses the wall of the mandrél to thicken in a
_directionfapproaching grdo&e 52 and strengthens the mandrel
considé:ably. In a similar manner, the centers for arcs 43
15 aﬁd 53 need not coincide. If the cehfer for arc 53 is located
farther inwardly than the centef for arc 43, then the mandrel
wall, here ”too, will thicken in a direction toward the
thickened’Wall portions on the opposite sides of the groove
52. Thus, by bignding'the arcs forming the internal surfaces
20 and the arcs and flats forming the externai surfaces of the
upper body Member 37, thére islprovided a wall which is
thickest on opposite sides_of grdo&e 52 and tapers toward
opposite 1oca£ions on a transverse”plane where the axis of
symmetry passes.through the.wall section. This provides the
- 25 greétest stréhgﬁh where it is most needed,_that is, in the
afea of the:flat-sides, and the wall thén tapers in both di-
- rections as'just explained and provides structural shape for

'efficiently distributing stresses in the mandrel wall,



enbodi ment of this invention. I'n these figures there is illustrated a side

pockegt. mandrel generally 15 . indicated by the ref erence number 110. .

Mand 3“.110 is similar to the mandrel 10 of Figures 1A, 1B and 2, but is 3
{ié.’

for \Jin wells known as punpdown wel|s Wwherein service operations are
carrNed/out through use of conventional through-flow ine (TFL) or punpdown
20 -7 >equi prent and techni ques. Side pocket nandrel 110 has a body 111 _
having a full-opening main bore or gﬁfsage 112 therethrough, a receptacle \{_
bore 113 al ongside the main bore 1 space above the receptacle bore 13

for operating a gk  manddeiOleo aach{m%go;&%@lt%% eRafze!10 and

117 at its upper respective ttachfment to~  -15-

wel | tubing str Iméézs hﬂﬁ(ﬁm vﬁuﬂai ttetdaert%)fburﬁe:cws%oﬂll%@@%hhoghﬁae.
i ncl udi ng punpdown ki ckover tools, nust pass through flow |Iines containing.

bends as sharp as 15X%rbowe (@ma}tfﬂe Formed wiati Uts wddaht aads deptthh as
ki ckover tools, are articulated to enable themto flex as they negotiate
such 152.4 cm (@PPW&J&M& eqﬁétlhe \/Rtlelfefrla(NIYc)ondtlsl ﬂspt]ihm,lla punpdovvn

- ki ckover_tool general
S g exceed)&ts width because this des1gn prov1des a llttle

‘added strength by prov1dlng a sllghtly heavier wall on
either side of the groove. |

Ihe_particular configuration shown in'Figure_Z
was chosen because it provideS-good physicai srrength

10 and can be produced by extrusion without exorbitautly
high cost.

Figures 3A, 3B and 4 111ustrate another preferred
embodiment of this 1nvent10n. In these flgures there
is 111ustrated a side pocket mandrel generally '

15 _'1ndlcated by the reference number'llo. Mandrel 110 is -
similar to the mandrel 10 of Pigures 1A, 1B and 2, but
is for use_in wells known as pumpdown welis wherein
Service operations_are carried out through use of
ebnvehtiouai through-flowlihe (TFﬁ) or pumpdown

20 " equipment and techniquesl

Side pocket mandrel 110 has a body 111 havin§ a
full opening ﬁaih'bore-or passage 112 therethrough, a
receptacle bore 113 alongside the mein bore 112, space
abeve'rhe receptacle bore 13 fer operating a kickover

25 tool, and'means such as,threads 116 aud li7 at its

upper and lower ends, respectively, for attachmen£ to



differs fromthat of a wireline kickover tool, and ‘10 " this require R
the mandrel "to be different, also. Mandrel 110t, it wll be noticed, h
Qrienting sleeve 123 surrounding the main fl ow passage 112 bel ow t he
receptacle bore-and welded in place as at 122. It has a guide surface 124
whi ch i s engageabl e by the 15 orienting key of the punpdown ki ckover
tool (not shown) (such as that illustrated_and described in U S. Patent
4,103, 740 which issued to John H Yonder “on August 1, 1978, or U.S. Patent

47804, 313 whi ch i sslIgdli0 ¢iling BerInavesbaceomeCal paet i8erd88]) to guide |
20 the key into the Jﬁggﬁﬁ ngrslot 125;c_Tﬁe sl ot 125eéoes not '

terminate at its upper Betdused pumpdownotodds,| ikelulddénygr ppmplowhder 26
seen in the first enbodinent. Instead, it - termnates in a camsurface 126
which will camthe lai¢lovemddodys,i musitdipassndhirough25low linest o pass

t hrough.the orienting sleeve. Near the upper end of the mandrel 110, a.
downwar dl y faci ng contBininghandscas]Bharp gsodiSded £ (80ringh)ng the

punpdown ki ckover tool; The trip mechanismis engageable w.th shoul der 127
whi | e the oFientingFading s lang [tqod sy S¥ch A§ kigkdyes tools, are

afticulated to enable them to flex as they negotiate
such 152.4 cm (60-inch) bends in the well flow
conduits: Thus, a pumpdown kickover tool generally
differs from that of a wireline kickover tool, and

10 this requires'the mandgel to be different, also.
Mand;él 1lo0, it will be nbticed, has an.orienting
sleeve 123 éurrounding the main flow passage 112 below
the receptacle bore éhd'welded in pléce as at 122. It
has a guide.surfaée_124 which is engageable by the

5 ' orientiné_key of the pumpdown kickover tool (not
shown) (such as that'iliustrated and described in U.S.
Patent 4,103,740 which issued to John H. Yonder on
August 1, 1978, or U.S. Patent 4,294,313 which issued
to Harry E. Schwegman on.0ctober 13, 1981) to guide

20 | the key into the orienting slot 125. The slot 125
does not terminate at its upper end in a trip shouldeﬁ
like the trip shoulder 26 seen in the first
embodiment. Instead, it terminates in a cam surface
126 which will cam the orienting key inwardly and help

25 it to pass through the orienting sleeve. Near the

upper end of the mandrel 110, a downwardly facing



¢

. Downwar dly facing shoul der 127 near the_mandrel's upper end is
s ed-by a ring 128 positioned atop shoul der' 129 and secured as by

‘g‘at 127 as shown. Mandrel 110 conprises a main body section 130 10 *

j a main bore therethrough and a reteptacle bore 113 al ongsi-de :
t hereof; Lateral ports 118 communicate the receptacle bore with the
exterior of the mandrel; A flow control device (not shown) nmay be placed in
receptacle bore 113 with its | ock qgana engaged in 15 | ock recess 120,
i'ts seals engaged with the  -16- bore wall at 121 and 122 above -and bel &
~ports 118, and dHculd¥reRPAls prdovidedl Fozalaced vakiRgPehkS pdhBasant hat this
device controls flow through ports 118 and therefore fl ow between the
exterior and theidkdwd Gooll. t IThenalrlipt meichgndsmOis ehbagehblat whth The
mai n body section 130 is one piece and has nmeans on its | ower end for _
connecting t he stenddsir tl27a whdlfe ttilei 0g ienting. kel désns&ddlndn be in the
formof a lower end piece 131 wel.ded to the |Iower end of the one-piece nmain
body section 1rierggng sdodi A@ferential weld 132 and having its Iower

end portion reduced in diangter_ as at 133_and readed i nternall :
P 5 : Downwardly facing shoul%er &g7 near the mandrgl's

upper end is provided by a ring 128 posifioned atop
shoulder 129 and secured as Ey welding at.127 as
shown. |
Mﬁndiél 110 coﬁprises.a main Bqdy section 130
- 10 having a main bore théfethrough ahd.a-recepﬁacle bore ’
113 alonéside thereof. Lateral pé;ts 118 communicate
 the receptacle bore with the extgfiof.of the mandrel.
A flow cohtrol device'(ﬁot.shown) ﬁay be placed in
receptacle bore 113 kith its lock means engaged in

15 lock recess 120, its seals engaged with the



at 117. Orienting sleeve 123 is welded in positionin the | ower end pjece
as shown and has |ateral .ports 134 in the wall 15 thereof which - é%
~gonmmuni cate main bore 112 with lateral ‘ports 118 through the | ower exde

of the main body section by a circuntggential weld as at 136. Upper body "
section 135 may include an upper body nmenber 137 of 20 uni form section
havi ng an hore wald Etweck2l3@ndt122habove ahd bppew podtbyld8, and its

citcunferential weld 140. Upper end piece 138 is reduced in dianeter as at
139 and i's inhekedepPrht dnngomprund cations wighycponkaiyl k@ nsor thatt relvis bore
configured ]ike that of 25 mandrel 10 previously described., It has a
mai n bore BEViGRAMETRLH BheW atheryghuBerrts dridh\and stherpeferei £1PHe

inner wall .of the mgin bore., Goove 152 is,|ongitudipall igned with

r ecept acl ebﬁr"'@eﬂ%a‘a’ﬁ"tﬁﬁ%sa% atRe  hRFREN e°-go e ék‘i&l-%‘ﬁéf’ﬁt BSn of
‘a kic er f snstalling or renmoving fl ow control devices in the
recep5§%Iea%¥§%114§i§ﬁ§§°4 shows .a cross-section taken through upper body

menber at |ine 4med @i isody YEdGin 1B NG G pid 14t Gas mENE od!

Figure 2. This is because the upper body nenber 71
: its lower end for connecting the mandrel to a well tubing

string. This means may be in the form of a lower end piece
131 wélded to the lower end of the one-piece main body section
10 130 by a-circumferential weld 132.and héving its lower end
portion reduged in diameter as at 133 and threaded internally
‘at 117. |
Orienting sleeve 123 is welded in ppsition in the lower
end piece as shown énd has lateral ports 134 in the wall
15 thereof which communicate main bore 112 with lateral ports 118
through the lower end of receptacle bofe 113.
The upper body section'135,is welded to the upper end of
the main body section by a circumferential weld as at 136.
Upper body section 135 may include an upper body member 137 of
20 uniform section having an upée; end piece 138 attached to its
upper end by a Ciréﬁmferential weld 140. Upper end piece 138
is reduced in diameter as af 139 and is threaded internally as
at 116,
| Upper body memﬁer 137 has a bore configured like that of
25 mandrel 10 previously described. It has a main bore 112
therethréugh and a longitudinai groove 152 formed in the inner
wall of the main bore. Gfoqve 152 is longitudihally alignéd

with.receptacle bore 113 and provides space thereabove for
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el 110 is identical to the upper body nenber 37 of mandrel 10.
dy menber of a mandrel of the type illustrat- "ed may be produc
od desired and may have any 10" external shape desired as wel
red internal config- uration which resenbles a keyhole. For

, in Figure 5 there is illustrated an alternate internal shape.
pe is very simlar to the sggpe illustrated in Figures 2 and 4
e botton1ma|| of the longifudinal groove, that is 15 the gro
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| ess

ce the radius of the sem circular bottom of the groove, in I ¢h
case t he nenber vat | Linat du~4wiand tiskeidenticahppeathec cruisd-sedtion e "8",
a portion of each lateral side wall of the slot remaining flat. 25

showrbdan Bigwe that ﬂh:snqawhﬁaﬁuﬁedGmpocummannhmﬂyemembsrbdéﬁ
whi ch has superior strength for use at deep.depths in deep we

Ils

ofo mandrel %c%%dlgﬁnﬁ%ﬁﬂllﬁPeFH&I“GPeEXFEpﬂaWﬁMhﬁﬁnﬁ% 9%r ces

uld qulkp burst or collapse it; that it fulfills all of the

The upper body member of a mandrel of the type illustrat-

- ed may be produced by any method-desifed and méy have any

10

.15

external shape desi:ed as well as any_desiréd internal_cdnfigé
uration which resembles a keyhole. For instance, in Figure 5
there is illustrated an alternate internal shape. This shape

is verylsimilar to the shape-illustrated in Figures 2 and 4

but shows the'bottom wall of the longitudinal groove, that is

the groove wall most remote from open bore 12, to be semicir-

cular. Thus, in Figure 5, the modified mandrel 210 has an

- upper body member 237 having a main passage 212 therethrough

20

and a longitudinal groove 52a having flat substantially
parallel sides 49a and 50a and a bottom 53a which is substan-

tially semicircular. If desired,.thé-width_of groove 52a may

~be less than twice the radius of the semicircular bottom of

25

the groove, in which case the inner wall contour wili take on
the appearance of the figure "8", but with a portion of each
lateral side wall of the slot remaining flat.

Thus, it has been shown that an improved side pocket
mandrel has been provided which has superior strength for use
at deep depths.in.deep wells where it ﬁould be subjected to
high internal or external pressure_forcés which would tend to

burst or collapse it; that it fulfills all.of the objécts of

¥



-18- ‘the invention set forth hereinabove; that -this new and i m proved Slde
pocket ‘mandrel has a portion thereof above its receptacle which is of
4ni form section throughout its length; "that this portion of uniform geé
provi des a .mai m passage 05 t her et hr ough and a | ongi tudi nal groove {mthi
internal wall of the passage, this gregue being in |ongitudinal alignsesat
wi th and extending above the receptacle and providing space thereabove for
>gzrat i on ahen isividittion tSet ; forEh Recbigabove; i thatr thisr newaarndeingai n

sage; that the narrowness of this 10 groove provides for thickening of
the mandr elprosdeld aljdec qpicketermamdreal shasngt portibhs whelreaffd abovel eltis to
w thstand greater forces acting thereagainst, either frominterior or

exterior tﬁ@ﬂ@ﬂtacﬂﬁaﬁmﬂﬁ@ gﬁo@ﬁéum¥§QNmlﬂﬁ§tﬂ9PrGhﬁ@§§h§HFeF§§ ieagshsset

receptacle lnst Iarg unwant ed 15 tools Iodgln at op thereof,
yet Is suf fs e A dpipdasage |
th II t I b t h
SOV B | na %t ¥ ”3& 0.5 éﬁgifmﬁwﬁrI?%%s?"giﬁ?éfpfﬁe;w%e Y PE
I I h f
ggﬁerafrglkeyh l'e sgefrg%agt g?%§%§ﬁgggpe§8225§QQQuagpﬁégg?%&%ﬁgP?eQQEE °

the porti oand eﬁté@amge&m CéRe b eieptdead a&n@yp%waﬁhgg $¥acd her
sui tabl e process or neans, that the side pocket  mandrel can be structured
for use VMtﬂheﬂddbﬂVeC&bmenbema&EOWIbflankiﬁkoﬁéﬁpdchm,EﬁhaﬁnBﬂEhOQroove
| is nérrower than the main passage; that the narrownesé of this
10 grodve'pfovides for thiékening of the mﬁndrel wall adjacenf
thereto £0'stren§theﬁ the wall and enable it to.withstand
greater forces acting theréagainst, either from interior or
exterior thereof; that the groove due.to iﬁs harrowness
shields ﬁhe offset receptacle bore against largé:, unwanted -
15- tools lodging atop thereof, vet is sufficiently wide to
provide ample space for'kickéver tobls tb opérate'therein to
install de?iées in the receptacle boré or to remove such
devicesltherefrom; that the area of uniform croés-section can
be round, oval, ovoid or other suitable Shape.on the outside
20 and ﬁith a bore of génerélly keyhole'section; that such bore
can be machined if desired,_or_the poftiqn of uniform section
can be producgd as by'extrudingior other suitable process or
means, that the side pocket mandrel can be structured for use
with eithef conventional wireline or pumpdown equipment or
25  'techniques; and that such ﬁandrels'can be constructed without
the use of longitudinal structurai Qelds'or structural plug.
welds, both of which'haVe_béen a sourée of frequent mandrel

failures in the past.



25 techni ques; and that such mandrels can be_canstructed w thout,6 the use -
of longitudinal structural welds or structural Iu wel ds, bot h of which

have heen a-source of frequent mandrel “failures Um"g% "IM“II AIMS 1. A
S|da§gg§ et mandrel, conprising: a one-piéce nal ving a
mai e 5 therethrough ‘a receptacle bore al ongsi de Sai'd main bore,
€ans communi cating said receptacle bore with the exterior of said —~
mai n body section, and nmeans on its lower end-for attachnment to a well Aok
tubing string; and an upper body sectip® «el ded to the upper 10 - end o
said main body section-by a circunferential weld, -said upper body section
havi ng connecting neans at its upper. ef&®IM8iding a reduced dianeter
portion adapted for connecting the upper body section to a well tubing
string, a main passage through Said upper 15 body section including

sai d connecting neans i,n ali f |d mai n body

section, and a Iongituc}maIA‘%\r’}gF ﬂﬁﬁe?h ﬁE} wggps5gs% d fain passage

extendlng upwardly_fr cent r Nt ai d upper

reduced 20 - °§lneé$? qhig’n%g’n 5%6;\%1 %ngl%?gag o gllg\}}é ?glrg _—
5 therethrough, a receptacle bore alongsxde said maln

bore, port means communicating said receptacle bore
with the exterior of sa;d-mazn body sectlon, and means
on its lowef end fér_attachﬁént to a well tubing.
string;_and an uppér bédy Section welded to ghe upper

10 end‘of.said main body section by a'cifgumferential_
weid. said déper'body section having connecting_meané-
at its upber énd providing a feduced_diameter pértibh
adaptedlfbr connééting'the'upper body section to a.
well_tubing String, a main péssaée tﬁrough said upper

15 body section inciuding said cdnnecting means in.

| alignment with the main bore of said main body

section, and a longitudinal groove in the inner wall
of said maln passage extending upwardly from said
receptacle bore substantially to said upper reduced

20 diameté; portion and prdviding space ébove said
receptacle bore for opefation of a kickover tool for -
inserting a flow contrql_device therein, ﬁhe upper
bbdy wall surrohnding said main bore and said groove
being thicker on either side of said groové and

25 tapering in thickness toward opposed locations on a



receptacle bore for operation of a klckover thﬂ_iiH_4JEﬁHJJJELiLf|Oml

controf device therein, the upper bod y wa sur.roundi n ore
sai d groove being thi cker on either side of sallﬂmuml"mﬂ ﬁ"ﬂll'

‘tapering in t hictkness toward opposed | ocati ons ransv
pl ane where the axis of symretry passes through the mall section.

si de pocket nandrel of claim1 wherein s§id upper body section conprlses: a.
one- pi ece tubular 5 menber of un rTncross section and an. upper end

pHce wel ded to the [ t%m@n tial
wel d and having a redgﬁggeﬁﬁgegi%'?\% ‘f)hcérltgl)g'n aving a b reeg'Jl Irif:[egdagvxeﬂ h said
mai n passage and haﬂhP&uﬁﬁaﬂﬁeaﬁaii SgePgn£nd for 10 att-achment to a
wel | tubing string. 3 e side pocket mandrel of claim2 wherein said

~groove is at least as wige aphéasillé Qwrikext | nfandrel WE - dlrinp\iEwHet@insai d
nmai n passage. 4. The side pocket mandrel of claim3 wherein 15 - t he
opposite walls of ssaildguppee body fsedt tonl comprisesdi & dne-grietettubular.
The S|de pocket mandrel of claim4 wherein

5 member of uniform cross-section; and an upper end

piece welded to the upper end of said tubular member
by a circumferential weld and hav1ng a reduced upper
end portion having a bore aligned with said main |
§assage and having means at its upper end for
10 -j attechmént to a well tubing string.
| 3. The side pocket méndrel_pf claim 2 wherein
said groove is at least as wide as said receptacle
bore but narrbwer than said méin passage.
4. The side pocket ﬁéndrel of claim 3 wherein
15 the opposite walls of said groove are flat and are
parallel to each other.
| ‘5. The side pocket mandrel of claim 4 wherein
the width of said groove approximates its depth;
6. The side pocket mandrel of claim 4 wherein
| 20 - - said gfoové is formed'with its deéth exceeding its
width. | |
- 7. The side pocket mandrel of claim 3 wherein
' said grobve is formed:with its bottom surface concave.
8. A side pocket mandtél} comprising: an

25 elongate body having a main bore therethrough and a



the width of said groove approxinmates its depth. 6. The side pocket mandrel

of cI;qu4 wherein 20 said groove is formed w th its depth—exeeedi ng

' wath. 7. The side pocket mandrel o6f claim 3 vrm ' 1 eis 2
th its bottom surface concave. 8. A side HH'" 'E"mr _ L

conprisfng: an 25 - el ongat e body having a mai n borte theretfirolgh and a

belly' offset laterally fromsaid nmain bore; neans on the ends of said body _

for attachnment to a well tubing; a re%ggtacle in said body having a bore {T}E
extending 5 al.ongsi de said main Bbre and opening upwardly into said ™=

oot @’ body- ot AT G40 Al AAIP AR S Sl Bl 55T O Dl
wall of said main bore p ANy mq"&&)\e@{)ﬂ 36f‘r dseﬂdéf %qpéggéghggﬁg tt% the

upper end of said belly, sald groov el ng at least "as W
receptabl e bore bui wa¥y e¥irdgyan said main bore, and wherein that portion

of the mandrel body having the 15 . . longitudinal groove is an extruded
t ube. a receptacle in said body having a bore extending
| 5 alongside said main bb:e and opening upwardly into |

said belly, and
means commﬁnicating said feceptacle bore with the
éxteribr of said-body, : _
said belly p;oviding a longitudinal groove in the
.10 _ inner wall of,said_méin.bore extending upwardly from
said receptacle bore to the upper end of said belly, |
said grdove.being at }east as wide as said receptable
'bore_buf narrower than said main bore, and wherein
that portion of the mandrel bodj-having the |
15_ longitudinal groo?é is an extruded ;ube; |
9. Thé side pocket mandrei of claim 8 wherein
the oppqsiﬁe'walls_of said groove are flat and are
parallel to each othér..
10. The side pocket mandrel of claim 9 wherein
20 the width of said groéve approximates its_depth;

_lll. The side pbcket mandrel of claim 9_wherein
said groove.is forméd_with its depth exceeding its
width. _ | |

.12. The sidé_pocket ﬁandrel of claim 8 wherein

25 said groove is formed with its bottom surface concave.



9. 'The si de pocket nandrel of claim8 mher6In_Lhﬁ_QprSLlﬁLJEﬂJjL(ﬁ

‘groove*are‘flat and are parallel to each other. 10. The S|de

pf cl'aim9 wherein 20 the width of said gr u“ u "“t HU |ts degph.

11.. The side pocket mandrel of claim9 wherein rmed with
re

its depth exceedlng Its wdth. 12. The side pocket nand of cIa|n18

f whgreln 25 said groove is forned W &h=its bottom surface concave. -
éi/emlf’ng”r‘éaﬁ'sd.enpié.kﬁt hAndTer 8 IS JRASRE L RE o t°goé§qol & igadue
Feceptabl 6 bore T or b1 TR HBL SIS oA PPhe MY 1 ol annd i g
Eard mandrel el ow THeErefia (afbdie add digddlantd Wy S ERdGH TR 1T
engageabl e by a ki chgychrighting 418N 1Tk GO eldiOlvd Adgasy to sai d
recept.abl e bore for inserting a flow control device therein; and
5. o .receptable bore for inserting a flow control device
| thetein.
14. The side pocket m;hdrel_of any one of claims
1 to 12 including: orienting means in said mandrel
below the upper end of said receptacle bore and |
10 ehgageéble by a kickover tool to orient said kickover
tool relative to said réceptable bore for inserting a
flow control device therein; and. |
shoulder means in said mandrel above said groove
and engaéeable by a kickover tbol for activating said
15 kickover tool.
15. A side pocket mandrel substantially as
“hereinbefo:e described with reference to and as shown

in the accompanying drawings.




shoul der neans in said mandrel above said groove and engageable.by_ae'_
ki ckover tool for activating sai-d 15 - ki ckover tool. 15. A sidée pocket
mandrel substantially as hereinbefore described with reference to and as

~ shown in t he acconpanyi ng dramnngs {err}
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