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2186608 SI DE POCKET MANDREL This invention relates to gas |ift apparatus . ;
and nbre particularly to side pocket mandrel for use in wells produced by
Pas lift techniques. Side pocket mandrels typically have an el ongate 5€E§py
with a~main bore extending longitudinally there- through and a recepta

bor e &yt endi ng al ongsi de the main bore, a belly portion above the
receptacl e bore to provide space for the operation of a kickover tool wth
which a flow control device is installed im br-renoved 10 fromthe
receptacle bore. The receptacle bore in nost cases is provided with

| ateral ports which comunicate the receptacle bore with the eizmgnafg
the side pocket mandrel so that a flow control device placed i 2
.receptacle bore will control the passage of lift 15 gas between the
interior of the tubing string in which -2- the side pocket mandrel is
connected and the tubing-cas- ing annulus surrounding the tubing string.
For sone tinme now, many side pocket nmandrels have been equi pped with
deflectors for protecting the upper end of the 5 receptacle bore and any
fl ow control device disposed therein from damge which could arise from
bei ng i npact -

SIDE POCKET MAMNDREL

.-This invention relates to gas lift apwaratus and

more particularly to side pocket mandrel for use in

wells produced by gas 1lift technigques.

Side pqcket.mandrels_typically have an elongate
5 body with a main bore extending longitudinally there-
W | through and a receptacle bore extending alohgside the
main bore, a belly portion above the receptacle bore to
provide Space for the operation of a kickover tool with
which a flow control device is installed in or removed
10 from the receptacle bore. The receptacle bore in most
éases.is provided with lateral pofﬁs_which communicate
the'reéeptacie-bore Qith the exﬁerior of the Side_
pocket maﬁdrel so that a’flowECOﬁtrol device placed in
the receptacle bore will control the passage of 1lift

15 gas between the interior of the tubing string in which



tool s passing through the tubing string. The deflectors-wll
tools to be deflected back into the main bore of
t side pocket 10 nmandrel while the smaller dianeter tools which are
-|ntended to enter the receptacle bore will be guided into the latter by
such defl ectors. Exanples of side pocket mandrels having déflectors aré

ed by wel |
Je | arge ordinary well

illustrated in the following United States patents: 5 3268006, 389103
4081954 4106564 4333527 3741299 38¥4445 4034806 4197909
4407362 3796259 4002203 4066128 4201265 4462465 3802503
4030543, 4106563 4239082 4480686 3807498 20 Defl ectors have

normal | y been
bei ng subsequ

wel ded dlreCt%%%O%?ﬁ£%h
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appreci abl e di stance. The deflectors provide 5 a channel nar r ower
than the mai nybe egdfietBors for protecting the upper end of the

5 receptacle”bore and any flow control device disposed
therein from damage which could arise from being impact-
ed by well tools passing through the tubing string. The
;deflectors will cause large ordinary well tools to be

deflected baek into the main bore of the Side pocket

10 mandrel while the smaller diameter tools which are
‘intended to enter the receptacle bore will be guided
into the latter by such deflectors. . Examples of side

pocket mandrels having deflectors are illustrated in

‘the following United States patents:

3891032

15 3263006 4031954 4106564 4333527
3741299 3874445 4034806 4197909 4407362
13796259 4002203 14066128 4201255 4462465
3802503 4030543 4106563 4239032 4480686
3807408

20 i ~ Deflectors have normally been @aﬁufactured

separately from the side pocket mandrel body, being

subsequently welded therein as a part of a receptacle

unit or being welded directly to.the eide pocket mandrel -

body.



gufficiently wi de to guide a flow control device or the like into the o
receptacl e bore therebel ow. Tools which are too wide to enter the channe.

Provided by the deflector will be kept clear of the receptacle 10 bore ang
wi'll be deflected back into the main passage through the side pocket
mandiriey. Wnited St'ates Patent No. 3741299 discloses a type of deflector
which is welded . into the body of the side pocket mandrel just above the
receptacl e but 15 adjacent thereto. The recept3acl e and the deflectors are
made separately and are then welded into a window in the wall of the side
pocket mandrel body. The defle- ctor provides a channel which will guide
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5 a channel which is narrower than the main bore but is
sufficiently wide to guide a flow control device or
the like into the receptacle bore therebelow. Tools
which:are too wide to enter the channel provided by
the deflector will be kept clear of the receptacle

10 bore and will be deflected back into the main passaye

through the side pocket mandrel.

 United States Patent No. 3741299 discloses a’

type of deflector which is welded into the body of the
side-ppcket'mandrel just above the reéeptacle but

15 adjacent thereto. The receptacle and the deflectors

L,/ are made separately apd ar= then welded into a window

in the wall of the side pocket mandrel body. The defle-
ctor provides a channel which will guide smaller tools
into the receptacle bore and is provided with an

20 upwardly and outwardly sloping surface for deflecting
- larger tools away from the receptacle bofe.and into tﬁe
-main bore. Many other patents show deflectors of the
‘type which have been disclosed in United States Patent
No. 3741299, and among these are the following United

25 States Patents:



mv ed States Patent No. 4066128 discloses 5 deflectors which are wel ded
the side pocket mandrel just above the receptacle bore to deflect
| arger tools away fromthe receptacle bore while guiding smaller tools into

the receptacle bore. Sinilar deflectors are shown in United States Patents’

Nos. 4407362 and 10 4462465. United States Patent No. 4197909 iIIusira&gs
defl ectors which are very simlar to those fn-Patent No. 3741299 nenti onéd
earlier, and in addition to this, the mandrel body i medi ately above the"

upper ends of the 15 deflectors has been provided with a pair of internal

button-1ik j ect ' i1 t f i nt [ i th
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happeni ng. One form of these ttons 1s 1llustrated In Fi Pat ent No.
4197909 and shows that these buttons are 25 formed by naking an external

indentation in theygldedfstated pd bontBRg! ehodbptysansdseaystag a
correspondi:ng i nward '

5 deflectors which are welded into the side pocket mandrel
just above the receptacle bore to deflect larger tools
away from the receptacle bore while guiding smaller
tools into the receptacle bore. Similar deflectors are

shown in United States Patents MNos. 4407362 and

10 44524465.

Uﬁited Sﬁates Patant to. 4197909 illustrates
tddleflectors which are very similar to those in Patent Mo.
3741229 mentioned e2arlier, and in addition to this,'the
mandrel body immediately abovethe ﬁﬁper ends of the

15 deflectors has been provided with-a pair of internal

button-like projections which will pravent tools from R,

" interfering with or lodging atop the uppér ends of the
deflectors.  Sometimes defledtors can be spaced slightly
from the inner wall of the mandrel leaving a crack:qr

20 a crevice therebetween in which tools or wire may. -
become fouled. The internal buttons taught in Patent
No. 4197909 are provided to prevent this from happening.
One form of these buttons is illustrated in Fig. 3 of
Patent No. 4197909 and shows that these buttons afe

25 formed by making an external indentation in the wall of

v

E



projection or button. United States Patent No. 4333527 discloses deflectors .
whi ch' are welded in place within the upper 5 body section of the side ol
Pocket mandrel which is then welded by a circunferential weld to the up

end of-the | ower body section. Deflectors for side pocket mandrels are
shapeswhi ch is costly to manufacture and welding them 10 in place within
the mandrel is generally expensive. Sonetinmes the deflectors have their
upper ends spaced slightly fromthe inner -wgl I- of the mandrel, thus |eaving
a crevice in which tools or wire can, |l odge and cause trouble. If the

defl ectors are welded into 15 the mandrel using plug welds. these plug

wel ds can becone a source of mandrel failure since they may crack due to

fl exure resul thagnandredi bpéreanfarapsdoguee sonriespomgyingc tinwardne

direction or the other, inwardly or outwardly. 20 _ - None of the prior
art patents sRB@degtipBecpobREEORaNdrel having deflectors formed in the
wal | thereof above the receptacle bore providing a channel -6- between

them which is narrower than the main bore but w der than the receptacle

bore for guiding a~5£9@%d'states Patent No. 4333527 discioses

deflectors which are welded in place within the upper
5 'body section of the side pocket mandrel which is then
welded by a circumferential weld to the upper end of

the lower body section.

- Deflectors for side pocket mandrels are of a
shape which is costly to manufacture and welding them
10 in place within the mandrel is generdlly expansive.
Sometimes the deflectors have their upper ends spaced
slightly from the inner wall of the mandrsl, thus
leaving a crevicé in which tools or wire can,lodge
and cause trouble., If the deflectors are welded into
i~/ 15 the mandrel using plug welds. these pluy welds can
become-a source of mandrel failure since they may crack
dﬁe'to flexure resulting ffom differential preésures
which may act in one direction or the other, inwardly

or outwardly.

20 ' None of the prior art patents shows a side
pocket mandrel having deflectors formed in the wall

thereof above the receptacle bore providing a channel



qntrol device into the receptacle bore and providing upwardly facing

¢1:i ned deflecting surfaces for 5 deflecting other larger well tools
oward the nain bore and away fromthe receptacle bore and any flow control
devi ce- whi ch may be di sposed therein. The present invention is directed to
a side pocket mandrel having neans at its opposite ends for 10 connectign
into a string of well tubing and having a main fl ow passage extendi ng '

| ongi tudi nally there- through, a receptacle bore extendi ng al ongsi de the
main bore, a belly extending upwardly fromthe upper end of the receptacle
bore and providing space for 15 operation of a kickover tool used to '
instal a flow control device in or to rempve such a_device fromthe
recept acl e borketveen nghem cVhibehyiBeragrryesedhan, thge nadny boya &wrt above

t he upper end of _the receptacle bore, wth deflectors spaced_apart a
di st ance whi ch¥3%e%, Fhane ﬂ?tr?FﬁﬁﬁéﬁﬁFrgPr&e€Pﬁéguﬁng§'Qu¢&éﬂ’thera-

enough t oget hetoRbral ISR +BES EBEI BePratagies g o RO FRATGHAY o
defl ectors havin9a$$%ﬁ$¥%§{$€c§gFiQﬁégoge@qgggi%%r%ingc%gfk%&l 25 t he

| arger tools aﬂ%y cepracre bore—a
5 deflecting other larger well tools toward the main.

bore and away from the receptacle bore and any flow

COntfol.device which may be disposed therein.

The present invention is directed to a side
pocket mandrel having means at its opposite ends for
10 .connection into a string of well tubiny and having a
__main flow passage extending longitudinally there-
ithrough, a réceptacle bore extending-alongside the
main hore, a.belly extending upwardly from the upper
end of the receptacle bore and providing space for:

15 operation of a kickover tobl'used to instal a flow

control device in or to remove such a device from the o/

receptacle bore,'theimandrel body being formed, in
the wall thereof above the upper end of the receptacle
hore, with deflectors spaced apaft a distance which
20 will permit flow control devices to be guided there-
bétween-into the upper end of fhe receptacle:-bore and
yet spaéed close enough together to prevent larger
tools from passing therebetwéen, the deflectors
- having guide surfaces thereon which serve to deflect

25 the larger tools away from the receptacle bore and

1
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; .
back into the main bore of the side pocket material. According to the -
invention, there is provided a side pocket mandrel, conprising an el onga e
Pody. connectable in a string of well tubing and having a nmain bore ﬁﬁs
t her et-hr ough 5 and an offset belly portipn-internediate its ends; and
recep,acl e means providing a receptacle bore in the el ongate body and
-opening upwardly into the belly portion, said receptacl e neans bei ng

adapted to receive a flow control device therein in |ocking and sealing
engagenent. 1°ack Hafithe main there s the miderpecket ttatenital. of

I ndentations in-the external surface of the belly portion and providing a
correspondi ng pair-of internal deflectors extending upwardly from a poi nt

t he upper end . receptacl e, bore and bei ng spaced apart to forma
Eg;‘\r/vay 15" i ke (ﬁ]gfrf;rlllelfng%e?ogbtaelﬁ\ejéhv‘?'ht’a??'gn & of5 ooy ded p3ide
bore and bei | s Sl C ore but narr r fhan
the main bolr gﬂacﬁed %ﬁlgutﬁ‘h'\gréi?“eﬁ;fi us'r::"‘g‘l _o%r?t e r?%%vtgen:}foocﬁf C{,ﬁqqe%%%\éﬁee in
apparent from Weiiep i Ridon ily fbld G 0lg SO G WBAL b USRS, |

n: S i g.

reference is made to the acconpanying draw ngs, wherel
an el evatsi onaindviseivoffsets ik 130 Perit 161 e rml fid te |t Rid N, arffIoW Ng

t he body thereof _
:egeptacle means providing a receptacle bore in the
.elongate body and opening upwardly.iﬂto the belly portion,
said reéeptacle means being adapted to receive a flow
cdhtroi device therein in locking and sealing engagement

10 therewith; and the body being formed with a éair,of
findentatibns in the exte:nal surface of the belly portion
'and providing a corresponding pair of internal deflectors
extending upwardly from a point near the uppér end of the
receptacle_bore and being spaced apart to form a keyway-

15 like chaﬁhel therebetween in alignment with the receptacle

bore and being at least as wide as said receptacle bore but.

narrower than the main bore.



med with deflectors in accordance with the present invention; Fig. 2 is
oss-sectional plan view taken along 10 the line 2-2 of Fig. 1; Fig. 3
s¥A view similar to Fig. 2 but illustrat- ing a conpar abl e mandrel of
circular section; Fig. 4 is a sectional elevation illustrating a further
‘enbodi ment of the side pocket ‘mandrel of the 15 invention; ‘Fig. 5 is-a %/
cross-sectional plan view taken along the.line 5-5 of Fig. 4, Fig. 6 is a
view sinmilar to Fig. 5 but illustrat- ing a Conmparabl e round mandrel ;

-9- Fig.. 7 is a sectional elevation illtustrating yet a further embodi ment
of the side pocket mandrel of the invention; Fig. 8 is a cross-sectional
plan view taken Sy glig dNeedidle F &1 FbGnribn., ¥4 1Fibkcothd apbatdt -
simlar to Fig. 8 but illust- rating a conpar]bPe round mandrel. Referring
firstly to Fi groul, ti¥e adélsSri St ilenpaakiath BN RIs HF RRshad b@lnigal € body 21
having a main 10 bore running longitudinally therethrough fromend to

and in which reference is made to the accompanying

drawings, wherein:

5 Fig. 1 is an elevational view of a side pocket
mandrel, partly in section, showing the body thereof
formed with- deflectors in_accordénce with the présent' _ \/

invention;

' Fig. 2 is a cross-sectional plan view taken along

19 the line 2-2 of Fig. 1;

" Fig. 3 is a viaw similar to Fig. 2 but illustrat-

ing a comparable mandrel of circular section;

Fig. 4 is a sectional elevation illustratiny a -\)
further embodiment of the side pocket mangrel of the

15 1invention;

Fig. 5 is a cross-sectional plan viev taken along.

the line 5-5 of Fig. 4;

Fig. 6 is a view similar to Fig. 5 but illustrat-

Ve}

ing a comparable round mandrel;



end. This main bore is indicated by the arrow and the reference nuneral 22
applied thereto. It wll be seen also that each end of the side pocket LN
frandrel 20 is provided with suitable connecting neans, such as 15 threads
23, by:which the mandrel 20 may be connected into a string of well tubing
(not shown) se that* the main bore 22 through the mandrel .20 is continuous
with the bore of the tubing.. The side pocket mandrel 20 is bul ged outwardly
at the right hand side as seen in 20 Fig. 1 ot Q provide a belly 28, and
provided therein is receptacle bore 30, as shomn which is offset fromthe
mai n bore 22 and whi ch extends al ongsi de thereof and - 10 - is adapted
to receive a suitable flow control device (not shown) in sealing and

~ locking engagenent thegewrtbs sabee8lhionglt 813%agi8nPhierudedatinyhe wall
defining the receptacle bore 30 to comunicate 5 the interior of the side

pocket mandrelyetd ai finrther eambodbnehbebgotheABYatl pockBromghaiaa ports 32
Is controlled by a flow control device (not shown) when such device is in

" position in thefrekepimeeémtbong 30. The upper end of the bore 30

comuni cates with the 10 interior of the side pocket mandrel 20 as does its
lower end al though the-latter is not visible. Patents

Fig. 8 is a cross-sectional plan view taken

5 along the line 8-8 of Fig. 7; and

Fig. 9 is a view similar to Fig. 8 but illust-

rating a comparable round mandrel.

Referring firstly to Figs. 1, 2 and 3, side
pockat mandrel 20 has an elonyatz body 21 having a main
10 bore running longitudinally therethrough from end ﬁo
end. This mein bore.is indicated by the arrow and
the reference numeral 22 applied thereto. It will be
seen also that each end of the side poc’et mandrel 20
is provided with suitable connecting means, such as
15 threads 23, by which the mandrel 29 may bs connected
into a string of well tubing (not shown) so that the
main bore 22 through the mandrel 20 is continuous with
the bOre of the tubing. Thé side pecket mandrel 20
is bulged outwardly at the rlgh* hand side as seen in
20 Fig. 1 to provrde a belly 28, and provided therein is
receptacle bore 30, as shown, which is offset from tﬁe

main bore 22 and which extends alohgside thereof and



Nos. 3741299, 4066128, 4197909 and 4333527 are hereby incorporated: herein
f,ﬂn“all pur poses by reference thereto. 15 A well flow control devi-ce
eﬁ»_-shomm) is generally installed in the receptacle bore 30 through, use of
a surt-abl e ki ckover tool (not shown) lowered into the well on a &tring of ’
tool's such as wireline tools, or punpdown tools, and the ki‘ckover t ool hs
20 actuated to nove the flow control device laterally into aljngment wth
the receptacle bore 30, after -which the tools are |lowered in order to place
the flow control device in the bore 30. This dgé?ation is well known in
the art. Deflectors also are well known in the art. They are usually placed
| mredi ately above the receptacle bore 30 and generally serve two purposes.

5 One purpose ig aaasetahe% h:%@%ew@ |50l  rOrBy %f@f@iot acl e bore so

that they will not [odge thereon or danmage the receptac or any flow

control devi cegegstbi pA8E BRBKHA)N inard AN 9{31%&0%}9%@ Seddh %é{ﬁ&l’?tf | ow
control devices into the receptacle bore 30 10 after having en aligned

theLerth by ttRekéokener Laekralnporaadd a3@ igrdvidddieth Wid deflectors .
>He wall defining the receptacle borea 30 to communicate
5 thé interior of ﬁhe side pocket mandrel 20 withuthe
. exterior thereof. Any flow through the ports 32 is
controlled by a flow control device.(not shown) when _ Q)
such device is in position in the receptacle borz 30.
The upper end of the bore 30'éommunicates with the
10 interior of the side pockét mandrel 20 as does its
lower end although the latter is not visible. Patents
llos. 3741259, 4066128, 4197909 and 4333527 are herely

-incorporated herein for all purposes by reference

therato.

15 - A well flow control device (not shoun) is
generally instélled in the receptacle bore 30 throhgh '
use of a suitable kiclkover tool (not shown) lowered
into the well on a string of tools such as wireline
tools, or puampdown tools, and the kickover tool is

20 actuated to move the flow control device laterally
into alingment with the receptacle bore 30, after
which the tools are lowéred in order to placs the flow

"control device in the bore 30. This operation is well



as defl ectors 34,
bore 30, thus providing a 15 channel

the main bore 22 but at |least as wide as the receptacle bore 30. The
deflectors 34"are bhetter illustrated in Fig. 2 fromwhich it wll be
appreciated that each deflector 34 is prOV|ded by a respective ridge-Ii
20 internal protrusion which is forned by-adlexternal indentation 36
formed in the wall of the elongate body 21 as shown. A channel 38 is
formed between the opposed faces 39 of the deflectors 34, and this channel

38 i s narrower

receptacl e bore 30

formed flat or
defl ectors 34,

body 21, are pref erabbéfnaew&edaueoa&%dwféq'lcmbw '19{1 t¥e
upper end of each deflector 34, as seen in Fig. 1, is forne

kH@Qnt$ﬁe%ﬁbnaQQre 22 but wider than - 12 - the

opposed faces 39 of the deflectors 34-may be
non-flat, as desired. The bends at the edges of the

t here being one provided on each side of the receptacle
t her ebet ween which is narrower than

—
Leet
Coms

&

both on the internal and external surfaces of the 5 nandrel

? tesses The

upwar dl y faci ngThhguheger ud@aMiyChlhgeiinglinRad alpWg! Gokvye M outwardly SO
that |large tools engaging the 10 deflectors 34 fromabove wll be
defl ected back receptheleabnrbodé aﬁdagénawaylyr@ﬁrbbetmecenwﬁﬁsedbore 30.

5
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One purpose is to deflect larger well tools from the
receptacle bore so that they will notlodge thereon

or damage the receptacle, or any flow control device

-positioned tﬁerein,'and another purpose is to guide

flow cohtrol devices into the receptacle bore 30
after having-beEn aligned therewith by the kickover

tool.

The mandrel 20 is provided with deflectors such
as'deflectors 34, there being one provided on each
side of the feceptacle bore 30, thus providihg a
chaﬁhel theérebetween which is narrower than the main

bore 22 but at least as wide as the receptacle bore 30.

The deflectors 34 are better illustrated in
Fig. 2 from.whioh”it will be appreciaﬁed that each
deflector 34 is prov1deﬁ by a respectlve rldge -like
1nterna1 protru51on which is formed by an ‘external
indentation 36 formed in the wall of the elongate
body 21 as shown. A channel 38 is formed between the
opposed faces 39 of the deflectors 34, and this channel

38 is narrower than the main bore 22 but w1der than



The | ower. end 42 of each deflector 34 is |ocated a short distance above the
r end of the receptacle bore 30, as shown. The upper end of each

ector 15 34 may be spaced above the upper end of the recept- acle bore

30 By any suitable distance and could extend to .the upper end of “the belly
28, if desired. The deflectors 34 may. be created by form ng external- %

i ndentations such as the indentations 36 in 20 the exterior of the mandrel
body 21 by any suitable nmeans such as forgi n@ which includes formng such

i ndentations with or without heat and with or without dies. Preferably, -
the indentations 36 are forged through use of a suitable press, such as a
hydraulic or 25 nechanical press, while holding the nandrel 20 at a . -
13 - suitabl ytlhﬁig’f’le?éﬁﬁéﬁéﬁug@rﬁoiipaci Mheatorpnsed ffaaesng ot dtheon. Al so
it may be preferable to performthis operation with dies of suitable shape
in order to pieblectars| ddtBrY be Spraed fad amden-diadnd athape. 5 In
addition, it $2 %be preferagle to formthe deflect- ors 34 using a shaped

core or forne B?dShoRﬂ?_ fafgeatnd &éﬁ&ﬁj&ﬁ thehfefileaFR® 21 in order
o obtain thesprgetel ghebhal alaeeaandd BRSO LAIRAY S g 4 and
5 mandrel body 21,_aré preferably radiused to avoid
concentration of stresses. - The upper end qf each
deflector 34, as seen in Fig. 1, is formed_with an
upwardly facing ;houlder 40 which is inclined upward-
ly and outwardly so that largé tools engaging éhe.
.10 ‘deflectors 34 from above will be deﬁlegtéd'back:into.
the main boré 22 and away from the feceptacle bora 30.
The lower end 42 of esach deflecto; 34 is located a
short distance above the upper end of the receptacle
boré 30, as shown. The upper end of each deflsctor
15 34 ﬁay be spaced above the upper end of the :ecept-

acle bore 30 by any suitable distance and could extend

to the upper end of the belly 23,_if desired. A\

The deflectors 34_ma§ be created bj forming
external indentations such as the indentations 36 in
20 the exﬁerior_bf fhe mandrei body 21 by any suitable
méans such as fo:ging which inélpées.fp;ming suéh
"indeﬁtatidns witﬂ o£ withoﬁt~heat gnd with or withouﬁ
_dies.' Preferably, the.indentations 36 ére forged
through gse.of a suitable press, such as a'hydraulic or

25 mechanical press, while holding the'mandxel 20 at a

Y
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10 between t-he deflectors. In Fig. 2, the side pocket mandrel 20 is shown
to be:oval in cross-section. The side pocket mandrel nmay, if desired, b A
fornmed of circular cross-section material as is showmn in Fig. 3. 15 e
In Fig. 3, a round side pocket mandrel is shown and is indicated gener

by thesref.erence nuneral 20a. The nmandrel 20a has a body 2la having

defl ectors 34a formed one on each side of its;receptacl e bore 30a and
formi ng a channel 38a therebetween, which chanhnel 20 38a is narrower than
mai n bore 22a but wi der than the receptacle bore 30a. The defl ectors 34a
are provided by formng external indentations 36a in the wall of the side

pocket mandrel sifitamdy shew tohpesablet 05 Se3de1 podd h@u&%‘af'%ﬁﬁiﬁfﬁa o
performthe sane functions as - 14 - the deflectors 34 and channel 38 in
t he side pocketoperadriein.20 Alrseyiitlisay des bt deshahid E@f%émﬁntghfggs. 1
and 2. The body 21 of the side pocket mandrel 20 or the body 21a of the
si de pocket naegesatien mEthbe ifes el sui iyl s Al einedrdsr £®r | nst ance,
the body 21 may, if desired, be constructed in two pieces wel ded together
as at 48. Lowdroyidye defiliestB3G ) dft suitable dimension and shape.

S In addition, it may be preferable to form the deflect-
~ors 34 using a shaped core of former (not shown)
inside the side pocket mandrel body 21 in order to
\4 - obtain the proper internal shape and dimension of the
deflectors 34 and the proper size of the channel 38

10 betwezen the deflectors..

5 “ In Fig.'2, the side pocket mandrél 20 is shown
to be oval in cross-section. The side pocket mandrel
may, if desired, be formed of circular cross-section

. material as is shown in Fig. 3.

15 In Fig. 3, a round side pocket mandrel is shown
and is indicated generally by the reference numeral
20a. The mandrel 20a has a body 21a having deflgctors
34§'f9rmed one on each side of its receptacle bore 30a
and forming a channel 38a therebetween, which channel

20 38a is narrower than main bore 22a but wider than thé
receptacle bore 30a. The deflectors 34a are provided
by forming external indentations 36a in the wall of
the side pocket mandrel 20a, as shown. The deflectors

34g'and the channel 38a perform the same functions as



fashioned froma solid block of material and the upper 10 body section 52
be made from a piece of round or oval tubing, for instance as taught -i
%Egged States Patent No. 4333527. Upper body 52 section preferably has the i
éflectors 34 forned therein before the upper and | ower body sections 52 -
and 50 are wel ded together 15 by the circunferential weld i'ndicated by {Je
numeral 48. The thread 23 at the upper end of, the -side pocket mandrel 20~
coul d be provided by forging the upper end of the upper body section 52 to
sui tabl e size and shape, and then cutting the thread therein. Alternativ-
20 ely, an upper transition piece 52a can be forned separately and wel ded,

as at 56, to the appeecedbesOB4t herdiRPRInduIdy3S e | gHe Riddhsodkbeead 23 at
t he upper end of the mandrel 20 nmay preferably be cut after welding is

conpl eted. Simahdre}, 20hprextioasdy deycZbagrbriti ton wéfdtense dieo pocket
mandrel 20 could be provided - 15 - by a lower transition piece 50a

whi ch may be Bigslaf todtBe upper transition piece 52a and is welded to the
| ower end of the | ower body section 50 as at 58. The | ower threaded _
connection 23 would 5 then be forned after assenbly of the side pocket

mandr el 20 has been conBIeted |f desired, the side
ody 21 of the side pocket mandrel 20 or the

5 body 21a of the side pocket mandrel 20a may be formed
in any suitable manner. - For instance, the bédy 21
may, if desired, be constructed in two pieces welded _ \.)
together as at 48.  Lower body séction_SO may be
fashioned from a solid block of material and the upper-
10 'body séction 52 may be made from a piece of round or
~oval tubing, for instance as taught in Jnited States
Patent Mo. 4333527. Upper'ﬁody 52 section preferably
has the deflectors 34 formed therein before the upper
and lower body sectidns 52 and 50 are welded together
15 by the circumferential weld indicated by the numeral _
48. The thread 23 at the upper end of the side poéket k.)
mandrel.zo.couid be providédlby forging the upper end
-of the upper body section 52 to suitable size and
shape, and then cutting the thread therein. Alternativ-
20. ely, an upper transition piece 52a can be formed
separately and welded, as at 56, to the upper end of
. the upper body section 52. fhe thread 23 at the upper
end of thg mandrel 20 may preferably be cut after
welding is completed. Similarly, the extreme lower

25 portion of the side pocket mandrel 20 could be provided'



pocket mandrel 20 could have its body constructed-froma single piece of
round: or oval tubing with its ends swedged down as shown, these ends then =+

being 10 provided with threaded connections such as the threads 23. In N\
this case, thé receptacle bore 30 woul d be provided by a separately for
receptacl e member ‘whi ch woul d be positioned inside of the body 21 and

wel ded into a window in the wall of the side 15 pocket mandrel. Another
form of side pocket mandrel. enbodying the invkhtton is shown in figs. 4, 5,
and 6 wherein the side pocket nmandrel is indicated generally by the nuneral
120. The mandrel has body 121 having a main 20 bore 122 extendi ng

t her et hrough fn o egygﬁgy ﬂﬁyi r ed connections 123 at its
opposi te ends .vl\#enra:tr)l% t%e' Si e'g:oc etlplgfyr%fthgdr%‘?éjl"gla)lﬂ?ﬂé1 3 2table into a

SUring of vell subhivg BIRHEngiele Wi o1 B1GN IR0l $, Ssgopgract e bore

130 which is offset - 16 - ronyand ext en e nain bore 122.
Upper body sechieQ@ekbZdmahe IIfovﬂ&S'érﬁﬂ,oﬁetH@dfoﬁép%@éﬁ'é’eé%ﬁ&ﬁ'OV"er body
a

section 150 and the two body nmenbers then wel ded t oget her w
circunferenti alsonalsd at S8Gh ahardloheddifdiededbaid O ford 33 Whhth may be
5 then be formed after assembly of the side pocket
mandrel 20 has been_completed; If desired, the side
- pocket mandrei 20 could have its body constructed
— ' from a single piece of round or oval tubing with its
ends swedged down as shown, these ends then_being.-
10 provided with threadeé connections such as the

‘threads 23. 1In this case, the receptacle bore 30
wouid_be provided by a separately formed receptacle
member which would be positioned inside of the body

21 and welded into a window in the wall of the side

15 pocket mandrel.

\,/ _ . Another form of side pocket mandrel embodying
the invention is shown in figs. 4, 5, and 6 wherein
the side pocket mandrel is indicated generally by the
numeral 120. The mandrel has :‘body 121 having a main

20 bore 122 extending therethrough from end to end and
having threaded connections 123 at its opposite ends
wheraby the sidé*pockét mandrel 120 is connectable
into a string of well tubing, The mandrel 120 is

provided with a receptacle bore 130 which is offset



L, of the u
own ‘in Fig.
whi.ch may be

pocket mandre

‘the

pper body section 152 by form ng external indentations 136, -as

G§§f6tly |i ke the deflectors 34 of the mandrel 20, have been forned in

5. The deflectors 134 provi de between thema 10 channel

exactly like the channel 38 of the mandrel 20. The'side
| 20 differs fromthe side pocket mandrel 20 previously-

138

described principally in that the receptacle bore 130 of the sjde pocket
pens at its lower end to the 451éexterior of the side pocket

mahdrel 120 o
mandrel 120.

This opening is indicated by the nuneral 160 and may be

threaded as at 162 for attachnment of a pipe (not shown) which may extend

downwardly therefromas needed. It wi|l be noted that the receptacle bore

130 i s provi déaoi eRdextends mhongside the iR HRr Pera 3b24hi cHPPRA thi s

case, conmmunicate-the receptacle borge d%o mnt$ the main bore 122 188 shown.
%%%Heo

Thus t he S|de

oper ati ons.

(not shown)

injected'into

downwardly to
5

%ﬂﬂ‘ré‘ls TRY 55 ’eﬁ rb%a‘g‘i‘ G PPBAFREELYift

S“Cﬁavf tl#eeqf%{:%'b{i% 58, End S EhSer TheE s ch 1 o

t%w W < 08 eé%@%%w%%gﬂ?%f?hﬁasses

such as weld 148 after deflectors 134, which may be
exactly like the deflectors 34 of the mandrel 20,

have been formed in the wall of the upper body section

- 152 by forming external indentations 136, as shown in

10

Fig. 5. The déflectdrs 134 pfovide between them a
channel 138 which may be exactly like the channel 38
6f the mandrel 20. The side pocket mandrel 20 differs
from the side pocket mandrel 20 previously described
principally in that the receptacle bore 130 of the side

pocke— ‘mandrel 120 opens at its lower end to the

'exterlor of the side pocliet mandrel 120. This openlng

is indicated by the numeral 150 and may be threaded ‘
as at 152 fof attachment of a pipe (not shown) which

may extend downwardly therefrom as needed. It will be

‘noted that the receptacle bore 130 is provided with

20

internal lateral flow ports 132 which, in this case,

'communicate-thé receptacle bore 130 with the main

bore 122 as shown. Thus the side pockat mandrel 120

’-15 equipped for casing flov gas llf* operations. In

25

such operations, for instance, a suitable gas 1lift

valve (not shown) is installed in the receptacle bore

130 and 1lift gas, which is injected into the tubing

L



Fecéptable bore 130. The lift gas then passes through the gas |ift valv

and is directed through the opening 5 160 at the | ower end of the ‘:\- :
feceptacl e bore 130 into the tubing-casing annulus to aerate the colum\Qf” =~
wel | production fluids between the tubing and casing and thus aid in

liftigg such fluid to the surface. If desired, the side pocket nmandrel

may be 10 provided with externa

ports 132. The external ports would then e W% ke the ports 32 of the

mandr el

20 an

d woul d conmuni c- ate the receptacle bore 130 with the

-
N

120

ports (not shown) instead of the internal

t ubi ng-casi ng annul us externally of the mandrel 120. The side pocket 15

nul us ext er nal ! The si ¢
RSBty kAR Rt BRdafR, BRI hal® 0 he

mandr el

120 p

i n chanber-1i

t ubi ng- casingaﬁggghu§ﬁatah§gt§§55 efgeﬁﬁﬁg#%ﬁ1??8qdmgmkgé)the_externa

ports (not shown

I'n the si pocket

flow through E’QEeBgﬁch.U bo¥al Y80(NotrhehqWk iga o dne il & lihiyn! 30

be directed outwardly through the opening 160 at the bottomthereof. A tube

or pipe (not ﬁh@“gisaliﬁﬁheélbb bhe ist dieadthd? irduyd RAd Herdnt
r

ext endi ng downwa

chanber

5_

10

15

20

ly 25 through a packer would conduct the gas into a
180-at the lower end of the receptacle bore 130 into

the tubing-casing annulus to aerate the column of well
production fluids between the tubing and casing and
thus aid in lifting such fluid to the surface.

If desired, the side pocket mandrel 120 may be

iy

provided with external »orts {not shown) instead of the
internal ports 132. 'The external ports would then be
like the ports 32 of the mandrel 20 and would communic-
ate the receptacle bore 130 . with the tubing-casing
annulus extarnally of the mandrel 120. The side pocket
mandrel 120 provided with external ports as just
described would be useful in chamber-lift operations

in which the 1lift gas would be injected into the tubing-
casing annulus at the surface and would flow down to

the external ports (not shown) in the side pocket
mandrel 120, enter therein, and flow through the gas
1lift valve (not shown) in the receptacle bore 130 to be
dirscted outwardly through the opening 160 at the botton

thereof. A tube or pipe (not shown) attached by the

" ‘thread 162 of the port 60 and extending downwardly

25

through a packer yould conduct the gas into a chqmber

enter therein, and

to



t herrebel ow i n-which well fluids would collect. Gas injected into the
“rv-er I n the manner just. described would depress the colum of well
'f(j&ds therein and force such fluids upwardly into the.tubing string (not 5
shown) and past the side pocket nmandrel 120. Well fluids would then be 3
aerated by lift gas entering the tubing fromthe annul us t hr'ough- separ at#
gas lift valves (not shown) placed in the tﬁ% ng string at spaced i nterval s
above the side pocket mandrel 120 and 10 e lifted to the surface. If
desired, the side pocket mandrel 120 can be constructed in nuch the sane
manner as was the side pocket mandrel 20, that is to say by formng it as

separate seolkgsabloh. Shewhieh YRNGed AR ey U dcunterent | al

wel ds. In Fi e side pocket nandre 120 i1's own to e ova
cross-secti onmf@&eaar intBetRBNEhAmbERY in ftﬂée%iarrﬁaar %éﬂ)rd@ékﬂﬁéh a
circular cross-section as shown in Fig. 6. In Fig. 6, a round
si de pocket nﬁ@dlaldeprsbemhandoa&mndufcaieqq Fanara [ehdve frhei@f er ence
nuneral 120a. Mandrel 120a conprises body 121a having deflect- ors 134a
fornmed one onfeacé sudk ﬁluiﬁs npwaprtddyl dnltar €he tublihg string (not

5 shown) and past the side pocket mandrel 120. Well
fluids would then be aerated by 1lift gas entering the

tubing from the annulus through separate gas lift

valves (not shown) placed in the tubing string at \-)

spaced intervals above the side pocket mandrel 120 and

10 thus be lifted to the surface.

If desired, the side pocket mandrel 120 can bé
constructed in.much the same manner as was the side
- pocket mandrel 20, that is to say by forming it as
separate sections which are then welded together by

15 circumferential welds. -

In Fig. 5, the side noc’et mandrel 120 is shown
to be oval in cross-section. However, the mandrel may,
if desired, be formed with a circular cross-section as

shown in Fig. 6.

29 In Fig. 6, a round side pocket mandrel is shown
and is indicated generally by the reference numeral
120a. Mandrel 120a comprises body 121a having deflect-

ors 134a formed one on each side of its receptacle bore

4



130a and form ng a channel 138a therebetween, which channel 138a is
narrower than main bore 122a but is wider than the receptacle bore 130a.
The deflectors 134a are provided by formng external indentations 5 136a
the wall of the side pocket mandrel 120a as shown. The deflectors 134a a
t he channel 133a performthe sane functions as the deflectors 34 and the
channél 38 of the side pocket mandrel 20 previously described. 10

Anot her enbodi nent of the invention is shown g Figs. 7, 8, and 9 wherein

t he side pocket mandrel is indicated generally~by the nuneral 220. This

si de pocket mandrel 220 may be constructed with a one- piece body 221 which
may be round or oval in. section 15 (see Figs. 8 and 9) and which has its
opposite ends TB0geandofoLdung ht 8hahAB1t @38aSkhkalbetdeBRN L,81 Br eparatory
to formng threaded connections 223 there- i at its opposite ends, as
shown, Before ¢henmgbotd8a bedsapfowbe 8RAAr ahiROBYra2izareppedyst ed 20 in
size, however, two external indentations 236 are fornmed i the exterior
surface of thevilely thaprbhédecaephaclef bonken Bak.pr vhebgeaneeso2a4 which
act as deflectors as has explained in relation to the previous-

| y-descri bed ehdtalidesterevidedien Hooving exthmnatl iddenfi38ibakween t hem

In case of side gocket mandrel 220 . . _
_ 5 136a in the wall of the side pocket mandrel 120a as

shown. The deflectors 134a and the channel 138a
perf¢fm the same functions as the deflectors 34 and
the channel 38 of Ehe side pocket mandrel 20

previodsly described;

10 ‘Another embodiment of the in?entioh is shown
in Figs. 7, 8, and 9 wherein the side pocket mandrel
is indicated geﬁérally by the numeral 220. This éide
pocket ﬁandrel 220 may be ¢onstructed wifh é éﬁe--
'pieéelbody 221 which may be round or ovai inlsectidn

15 (see Figs. 8 énd 9) and which has its obpdsite ends

- ' forged_to'reduCe its size to a suitable dimention

ﬁfeparatory.té fbrming fhreaded connectioﬂs 223 there-
in at its oppdsiﬁe.endé, aé éhown, Bafore Ehe
opposite ends of the mandrel body 221 are reducteé |

20 in_éize,-howe&er; tﬁo.e#ternal indeﬁtations 236 are
formed in thé”ékterior'sufface of the bodylﬁé provide
"a pait of internal protuberances 234 which act as
deflectors as has e#plained in relation to the.previéus-
lyQGescribea:embédiments and which'provide é channel

25 238 between them. In case of side pocket mandrel 220



-20- however, the protuberances or deflectors 234 extend froma suitable
é%;iggnce above side pocket receptacle 224 to a di stance sonewhat bel ow the
ie(eﬁ.end of receptacle bore 230. In Fig. 8, the body 221 is 5 shown to be i
oval in shape. The side pocket receptacle 224 of the mandrel 220'is formed °
separately fromthe mandrel body 221. As shown, the receptacle 224 is %"
formed with a |ateral boss 225 having one Qr nore lateral ports 226 in the
10* wal |l thereof which ports 226 conmuni cat8@ the receptacle bore 230 with

the exterior of the mandrel 220, as shown. The receptacle 224 is

positioned with its boss 225 in a wi ndow 227 fornmed in the mandrel body 221

and is wel dedy jp.place as B¥ogyReldngdd §¥! aadhng eaaplalely thipg around the
TR p?a ¥obylt ekt

wi ndow. Thus, e rece e ecomes an I ntegral part e side

pocket nandr ef,220 egt a 0 0 ofi o il i Saeiacl e 224
| s adapt ed tgfﬁéﬁe?v%Jgf?%gglg%%ﬁ%ﬁfgdggfég F%g%ngﬁg%%f ?ﬁg{ein f§§locked

and seal ed reps4i s 4herevhhbe sdhewBAt bRlSkAkhROkpp226 e@BMi cates the
interior of the mandrel 220 with the exterior thereof as is conmbn in side

pocket mandretsceptdél@asofer2ges | rht Feper at,i ehe bddynj2eat éd i nto the wel |
annulus at the surface, flows down the well - . _ _
5 shown to be oval in shape.

The side pocket receptacle 224 éf the méndrel
220 is formed separately from the-mandrgllbody 221, \')
As shown, the receptacle 224 is'fopmed with a lateral |
boss 225 having one or more lateral ports 226 iﬁ the
10 wall thereof which ports 226 communicate the receptacle.
bére 230 with the exﬁerior-of.the mandrel 22d, as
shown. The receptacle 224 is posiﬁioﬁed with its boss
225 in a wiﬁdow 227 formed in ﬁhe mandrz=1 body 221 and
is.welded in place as by a weld 228 extending completely
15 around the window. Thus, thel:eceptaclé 224 becomes
éh integral parﬁ of the side pocket mahdrel 220. The \_)
receptaéle boré:230 formed in the réceptacle 224 is
édapted to receive a flow control deviée (not.shown)
therein in.locked and sealed relation therewith. The
20 lateral port 226 communicates the interior of the mandrel
E | 220 with.the exterior thereof as is comméh in side

pocket mandrels.

Lift gas for gas lift operations is injected into

the well annulus at the éurface, fiows down'the well




H

- 21 - between the tubing-and casing, passes through the port 226 and -

Feaving the gas lift valve, the gas is directed into the tubing through

t he open | ower end 231 of receptacle bore 230 to aerate a col um of well
fluids<rising-in the tubing and assists in lifting such well fluids to the
surface. If desired, transition pieces, such as trans- ition pieces 223a
may be wel ded, as by circunferential 10 wet &1 223b, to the nandrel body 221
as shown, thereby avoiding the necessity for forging the ends of the
mandrel body 220 to adapt themfor providing the threads 223 in its

opposite ends. .Iln Fig. .8 the sidepocket mandrel 220 is shown to 15 be oval
in cross-sectigﬁﬁdﬁg%E$§F, Fg @G s ImRAsIesihroyghidhe ed, be

formed with a gircul Lsect hown in Fig. 9 InFig. 9, d

i de pocket maRGFd 226 SRAETIRPIY HRIER ok toarthiq y1RF WA or ence
| 20 22Qa. h 2 ' dy 2213 .havi def | ect

234 formed ond ok SacRCCPIECA FIEY ot - R BRI AR o g &

channel 238a 1 0aneRs! ¢RRNgatieh ARG 38 ehd' VANY LRI N Pore

through the gas lift valve (not shown) in the receptacle bore 230. Upon %235;

5 +the open lower end 231 of receptacle bore 230 to
aerate a column of well fluids rising in the tubing

and assists in lifting such well fluids to the surface.

If desired, transition pieces, such as trans-
ition pieces 223a may be welded, as by circumferential
10 welds 223b, to the mandrel body 221 as shown,'thereby
avoiding the necessity for forging the ends of the’
‘mandrel body 220 to adapt them for providing the

- threads 223 in its opposite ends.

In Fig. 8, the side pocket mandrel 220 is shown to
\ 15 be oval in cross-section. ‘However, the side pocket
mandrel may, if desired, be formed with a circular

cross-section as shown in Fig. 9.

In Fig. 9, 'a round side poéket mandrel is éhown
and is indicated generally by the reference numeral
20 220a. The mandrel 220a compriseg_a body 221a having
deflectors 234a formed one on each side of its recept-
acle bore 230a and forming a channel 238a therebetween,.

which channel 238a is narrower than main bore 222a but

1



PNi ded by form ng external indentations 236a in the wall of the side
peeket mandrel 220a as shown. The defl ectors 234a and the channel 238a 5
performthe sane functions as the deflectors 34 and the channel 38 in theg
si de pocket mandrel 20 previously described. If desired, any of the - Eﬂk
mandrel s descri bed here- inabove could be nade with orienting neans therein.
10 such as, for instance, that taught i n~U%t 6d States Patent No. 4333527.
Under st andabl y, an orienting sl eeve (not shown) could be secured within the
mandrel near to the upper end thereof for orienting a wireline- type

ki ckover tool, (sl SHeNninbOPEEElchBla bisal YBoad 19l iy ducaid ol e

tools for the purpose of Ins ow control device'in € receptacle

bore of retri 49%&1%&?&&3%% BELRL hgMexParhid %G%hta%lgngf the

mandrel is to betused 1 n punpdown operations, the orienting eeve woul d
preferably bexpéaced €8somai? ofhendpBedecpecRbt! RAnEReAP23%ae bore for
.orienting a punpdown kickover tool (not shown), and, additionmally, the
nmandrel woul dad Ushdvai. beTie ogededcvbth 284anhadntheahanalkls2@8ader near
its upper end providing a down- wardly facing annul ar shoul der to be

- engaged byst hperform the same functions as the deflectors 34 and

- 22 - wder than the receptacl e bore 230a. The deflectors 234a are
&

the channel 38 in the side pocket mandrel 20 previously

described.

If desired, an& of the iandrels desqribed heré-
inabove could be made with orienting meané therein
10 such as, for instance, that taught in United-states
Patent No. 4333527. Understandably, an orienting
sleeve (not shown) could be secured within the mandrel
near to the upper end thereof for orienting a wireline-
type kickover tool (not shown) lowered into the tubing
15 string by wireline tools for the purpose of installing
a flow control device in the reqeptaclé,bore of - ' ' </
retrieving such a device therefrom, On the other hand,
if the mandrel is to be used in pumpdown operations,
the orientiqg sleeve would preferably be placed below
20 the upper end of the receptacle bore for oriénting a
pumpdqwn.kickover tool (not shoyn),'and, additionally,
-thé.ﬁandrel.ﬁould furthér be.providéd witﬁ an-internal
annular shoulder near its upper end providing a down-
wardly facing annular shoulder to be engaged by the

25 pumpdown kickover tool for activating the same after it



25 punpdown ki ckover tool -for activating the same after it -23- has ~ ;
fi¥rst been oriented by the orienting sleeve just nentioned. The defl ect or
~34, 34a of the mandrels 20, 20a, or the deflectors 134, 134a of the
nanéﬁels 120; 120a, 5 or the deflectors 234, 234a of the mandrels 220,
220a%ﬂand t he chdnnel forned between them in each case have been shown to
serve“the sane functions as do the deflectors which are provided by other
means, but can be provided at |ow cost. Such deflectors may be readily 10
forned especially by forging. Such deflectors, being fornmed by deform ng
t he maLI ohashéimanhdbeknbodyentiednby theatosr ienddlyg aleavevijaest in which
tools or wire can becone foul ed or broken. The body of the nmandrel can, of
course, bemehtidn@dm-round or non-circul ar cross-section other than oval.
It will be understood that variations may be nmade to the sizes and

arrangenent of the features and details of the illustrated enbodi nents of
t he side pocket ndr.el s al y chan naterlals and 20
processes used f%ﬁefGFﬁiﬁﬁgpﬁénsg ng %dg&%' Qigaéiﬁn ZQame of the
I nvention

‘or the deflectors 134, 1345 of the mandrels 120, 120a,

5 or the deflectors 234, 234a of the mandrels 220, 220a,
and the channel formed between them in each case have
been shown to serve the same functions as do the
deflectors which are provided by other means, but can
be prqvided at low cost. Such deflectors may be readily

10 formed,-espeéially by forging. Such deflectors, being
.formed by deforming the wall of the mandrel body, do
not_create cracks or crevices in which tools or wire

can become fouled or broken.

' "The body of the mandrel can, of course, be of
15 non-round or'non—circular cross-section other.than oval.
/ it'will_be understood that variations may be made to
the sizes and arrangement of the features and details
of the illustrated embodiments of the side pocket.
- mandrels, as also méy changes be made in materials and
20 processes used for forming them, without departing from

the scope of the invention;
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24 - CLAIMS 1. A side pocket mandrel, conpriéing (a) an el ongate body
ectauue T a string of well tubing and having a nmain bore there- ’

ugh an Iy portion inter- 5 nediate its ends; , f
and (b) ﬁs providing a receptacle bore in the el’'ongat e; bedy
and ope o the belly portion,- said receptacle means - beiwg

adapt ed to recelve a flow control device therein 10 - 1 n locking.
and seal i ng engagenent therewith; (c) thg body being formed with a pai of
indenta- tions in the external surface of the belly portion and providing a
correspondi pgapaist of internal deflectors extending upwardly froma 15
poi nt near r%e—upper end of the receptacle bore and being spaced apart to
form a- - keyway-1i ke channel therebetween in alignment with the receptacle
bore and being at-least as wide as said receptacle bore but narrower than
the main 201, A sideb@oeke mandiel decomukitimgndrel according to claim
-1 wherein the body is nade in at | east two sections which are wel ded

toget her after tHa)exaernabmgahaﬂhndxnﬂpnnﬁatahﬁﬁlimnamﬁkrlng of __

well tubing and having a main bore there—
throuéh and an offset belly portion inter-.
5 . mediate its ends; and -
(b) receptacle means providing a receptacle bore

in the elongate body and opening upwardly into
the belly portion, said receptacle'means:being
adapted to feceive a flow control device therain

10 . in locking and sealing engagement therewith; -

(c) the body being formed with a pair of indenta-

tions in the external surfacs of the belly -
portion and providing a corresponding pair of
internal deflectdrs'exﬁending upwérdiy ffom a

15 point near the upper end-of the receptacle bore

| and being spaced apart to fornm a-keyway-like ~
channel therebetween in alignment with the
receptacle bore ahd being at- least as wide as
said receptacle bo&e but narrdwer than the main

20 bore.

2. A side pocket mandrel-according to qlaim 1 wherein
the body is made in at least two sections which are.welded

together after the external indentations have been formed. __.

3. A side pocket mandrel according to claim 1 wherein:



T

3. A si de -pocket mandrel according to claim1l mhereln =25=—C(a) th
i ndent ations extend downwardly bel ow the upper e acl e nea
@nd (b) the receptacle nmeans is a separately- nad ﬂg Egml nto the
eIongaLe body: 5 4. A si de pocket mandrel accaer 1 or

3, MMQLEIH the el dngate body is of generally circular cross-section.
A S|de/pocket mandrel according to claim4, wherein the indentations are

forkred in the exterior of the 10 el ongate 5039 as by forging. 6. A side
pockdt mandrel according to claim1, 2, or 3, wherein the elongate body is
general ly of non-circular cross- section. 7. A si de pocket mandr el

according to claim 6, whelgl Bnd 21ph0a R RIBRLELABRAREVAETRT Y Delildhy

exterior of the elongate t mandr el

according to claim 1, 211;9@ épp&@eéﬁan tehehal QQQ%b%aQQQYm'eﬁn%f geieral |y
oval cross- section. 20 . si de pocket mandr el accordlng to claimS8,

Wne[) ei P the indentati OnS(@s etﬁerﬂseepaabme pehasi 95 af skharalteny-grle body
as by forging.

element,weldgd into the elongate body.

5 4; A side pocket mandrel according to claim 1, 2, or
3, wherein the elongate body is of generally circular

cross-section.

5. - A side pocket mandrel according to claim 4, wherein
the indentations are formed in the exterior of the

10 elongate body as by forging.

6. A side pocket mandrel according to claim 1, 2, or
3, wherein the elongate body is generally of non-circular

cross-section.

7. A side pocket mandral according to claim 6, wherein
15 the indentations are formed in the exterior of the

elongate body as by forging.

8. A side pocket mandrel according to claim 1, 2, or
3, wherein'the'eldngate body is of generally oval cross-

section.

20 9. . A eide pocket mandrel acgording to claim 8, wherein
the indentations are formed in thewexterior of the elon-

gate body_as'by forging.



0. ‘A si de pocket mandret—aeeerding to claim1, 2, or 3, wher ei n- t he

| ndéphati ons the exterior of the eIongate body as by forging.
11 @ Si de”wm(gm mwﬂl conprising: 5 (a) a |l ower body section
hav a naln*bowe ough a receptacle bore extendi ng alongsi det
said main bore, and |ateral port neans in the wall of said-‘receptacle nge
said | ower body section having neans for @onnecting its | ower 10

end to a tubing string;, and (b) an upper body section wel ded to the upper

end of said | ower body section, said upper body section haV|ng a main

passage therethrou h in alignment sald pore,of s | ower 15
body secti df-and® h%&ﬂﬁgﬁﬁ??ﬁqsﬂﬁ“%%ﬁrya?ﬁ%F ﬂglhan}ﬁhﬂei @irt R¥sai d

tacle_b t bej
ndont at i ofs PREFEL R M ST SEE" broUF dr g parr chp B5EPEE8ENG: ng

I nt er nal defl ect or, 0] epdi pmardly fron1a poi nt near the
upper end SF g d ?8% %ﬂ%?qxw eﬁ% gelﬁg gpaced apart to forma

keyway- | i ke channel there- between in alignnent with said receptacle bore

and being gy | eagl Axighids SshrELEPLaRbLising:

5 (a) a lowe;.body section having a main bore there-
_through, a receptacle bore extending alongside’
said main bore, and la teral vport means in the
wall of said receptacle bore, said lower body \
'section having means for connecting its lower

.10- . .end to a tubing string;land
(1) an upper body section welded to the upver end
of said lower body section, said uppef body
section having a main passaga therethrough in
alignment with said wain bére_of said lower
15 body section and hdving an offset helly theréin
| | in élignment with said receptacle bore, said
uppar bédy section neing formed with a pair of \;)
indentatiéns in its e“ternal surface providing
a pair.of corresponding internal deflectors
20 extending upwardly from a point near the upper
end of said receptacle bore and beiny spaced
apaft to form a keyvay-like channel thare-
between in alignnent with said raceptacle bore
and being at. least as #ide as said redeétacle__l
25 bore but narrower tian said main bora, said

upper body section having means for'connecting
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25 "bore but narrower than said main bore, said upper body
section having neans for connecting - 27 a tubing
string. 12. A side pocket mandrel accordi ng“l“lHﬂﬂ“llll \Mmei n the

v deflectors are fornmed in the upper body sectioh before*safd upper body

secr1on is welded_ to said | ower body 5 section. 13. A si de pocket mnandr el
aceﬂﬁdlng to claimi1l or 12 wherein said deflectors are formed as by
forging. 14. A side pocket mandrel substanPakly as herei nbefore described
wi,th reference to and as illustrated in Figs.. 10 1 and 2, in Figs. 1 and
3, inFigs. 4 and 5, in Figs. 4 and 6, in figs. 7 and 8, or in figs. 7 and

9 of the acconpanyi ng draw ngs.
its upper end to a tubing string.

12. A side pocket mandrel according to claim 11 wherein
the deflectors'are formed in the upper body section before
said upper body section is welded to said lower body

5 section.

13. A side pocket mandrel according to claim 11 or 12

U wherein said deflectors are formed as by forging.

14, A side pocket mandrel substantially as hereinbefore.
described with reference to and as illustrated in Fiygs.

10 1 and 2, in Figs. 1 and 3, in PFigs. 4 and 5, in Figs. 4
and 6, in fiys. 7 and 8, or iﬁ figs. 7 and 9 of the

accompanying drawvings.




