2085944 LGCKI NG ASSEMBLY FOR WELL DEVI CES This invention relates to ég%gi)
and.. quful |npr0venents in. Locki ng Assenblies for - Wl |l Devices and is .
partj.cutarly ‘adapted for use in |ocking cable suspended subrergible .
el ectric punping equi pnment in operatlng'ﬁbsrtlon vithin a |l tubing. In
the production of fluids fromwells, it is a common practléle 944 ze

“Subnergi bl e punping equi pnent to brlng well liquids to the surface at a
desired rate and. one type of punp- -ing unit now in use is the subnergible
punp which is lowered into the well beneath the surface of the liquid and
which is powered by an electric notor. The punp and notor are | owered and
renoved fromthe well by a suspension cable having both wei ght supporting
and el-ectrical power conducting capabilities. After the punping unit and
notor are properly located within the well, it is necessary that the
assenbly be | ocked or an- chored in such |ocation to prevent displacenent
t hereof during the punping operation. Not only is the punping equipnent
and its | ocking assenbly subjected to the pressure forces tending to
di spl ace the same fromthe well in an axial or |ongitudinal direction but
because the punp is driven by the rotating shaft-of the electric notor,
said equi pnent and its | ocking assenbly is also subjected to the torque or
rotative forces devel oped and transmtted théreto by said rotating notor
shaft. This torque force tends to rotate the | ocking assenbly and punping
equi prent which may result «in damage to these el enments. Various |ocking
assenbl i es for submergible punping equip- nment have been in use and
al t hough such prior assenblies usu- ally provide adequat e | ocki ng agai nst
axi al or longitudinal displacenent, none of said prior assenblies include a

sinmpl e

LOCKING ASSEMBLY FOR WELL DEVICES
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-3- and practical positive neans for |ocking or anchoring the equipnent

“"Agt- rotative novement. Exanples of prior at- terpts to effect | ockiihg

i gst rotative novenent are dis- closed in the U S. Patents 4,121,659.T0
ot/ and 4,171,934 to Zehren. The TaXl or patent recognizes that rotations
of tTe assenbly should be prevepted but relies on the frictional grip of

. sealing menbers to resist rotation" of said assenbly by the punp.

Qovi ously, such{Li fﬁ%&@ﬁié?ﬁfﬁéf%egaﬁeﬁéw ?ﬂﬁ Asalelig iﬂ-%ﬁl:‘éé)reﬁ{eﬁfg%t Oi.rnque

i nsufficient t0o assure e assenbly wll not rotate

forces.- @ﬁhﬁ%ﬁﬁ I r - pat t negd : '
rotation of the ﬁ%% |ng%§§ef fyﬁggg ngé?ggsagdlg?kp?gﬁlgﬁgﬁgxg:i?apted
rotation £y tige dissCl@EREny Cadb Y aﬁaPénaédasaamakq&mer deemilc Wiriing
~expands locking lugs into Tecesses; also the outer nenber of the discharge
. head has é&%@ | D koperatingnpositeoANgdghdnt acweldl awing., Once

- engaged, the |ocking lugs cannot be rel eased without renoving the entire

- punping unit aIm tlkesopeddaction efclinidshédomhweddls,t it disear icogmain pi ns.
* Ot her prior patents, such as the patent to O Rourke, 3,853,430 illustrate

| ocki ng gesaoticestduetilijze gegbmevgibipl pumplingi equipmendy dat ibningtwelilon
, due to torque forces. It is therefore a principal object of this invention
" to provi deiquidsptovehe | serfageaateabtiesisederatei and pneodwpey Qfumyimpr

- equiprment within a well conductor to prevent axial and rotative

" di spl aceritg Wiitapeweimi pReniswkbe submepgiblegpuge whdeh is lowereadt i on.
An inportant object is to provide an inproved | ocking assembly for well

- punps whiltQitthe eell hkenreathothe, sukfags RLsthe: ildguise ands Whdcduelsind

- runni ng torque, . devel oped by the
, anning poé%%edcgy anpefecxric motor. The pump and motor are lowered

and removed from the well by a suspension cable having both
weight supporting and eiectricgl power conducting capabilities.
After the pumping unit and motor are properly located within
the well, it ié'h;éeésérffthaﬁjihé AQSembly be locked or an-
chored in such location to prevent displacement thereof during
the pumpiné operétion. Not only is the pumping equipment and | -
its locking assembly subjected to the pressure forces tending
to displace the same from the well in an axial_or longitudinal
Qirection but because the pump is driven by the rotating shaft
of the electric motor, said equipmeﬁt and its lockiné assembly
is also subjected to the torque or rotative forces developed
and transmitted thereto by said rotating motor shaft. This
torque force tends to rotate thé locking assembly and pumping
equipment_which'may resuit in damage to these elements.

Various locking assemblies for submergible'pumping equip-
ment have been in use and although such prior assemblies usu-
ally provide adequate locking against axial or longitudinal

displacement, none of said prior assemblies include a simple



- 4 - rotating nntof,shaft of the punping equipnent to [ock or anchor thg :
assgqﬁéy and equi pnent against rotative novenent of these parts when thg 527/
punp_iS;-operating. According to one aspect of the present invention 5

there is provided a | ocki ng assenbl y=Bor | ocki ng:egui pnent having a

rotating elenment within a well bore includingga'nntor housi,ng havi ng the
qigtatinga%ﬁeHEﬂFtéQPEnEPﬁbt%HGrEﬁﬁﬂﬁugﬁF &OFKADEaPYs ARCHPEIRGitRE i ts upper
~¢end connected with said housLngm an _outer 10 iﬁnibular boq¥ﬁgncircling a

portion SHULiBNENt AGBLPST IREAFLVE POXERERERi nFXRIPIES, O BFIOF &by body

and novaple radial l¥.intosa_lockin ositio .thin a well fl|uid.conductor

extendin e?ﬁﬁﬁubﬂ ngﬂc&eF?ckbpg,agﬁEE§baﬁ&gﬁwh&ﬁb@P%FHFng8§§b%ésBétmeen

t he tubu . ugpart €,l [ keys | § Keliatgaye L0

Lhe DUk Pbedd sn, £nEVBDEL! pREAnERSq) 95K! Ras L TART IOUAN 4 AN 1P

posi ti ongfiges, t MenkerayRoe baekae rasagaigegn%ﬁswao%aygﬁx%ﬂ%re menber

to the notor housing having e rotating element of sal 0 equi prrent

extendinﬂsééﬁsryhéﬁaﬂbawber?Egvéheeaobaueraqaeasaﬂe%abo&eqchno%ardg&q&ating
el enent are transmtted to the expander nmenber and apply a rotative force

ther et 0, ofiNfe&DERG HEmBE2SStEcrrRSistardtaiontcbfNeald’ agdembliyd byoddhieng
keys for 25 converting the rotative force applied to the expander

menber ipampa robvibusdysesachi fgicpdonalecbathictg ofeyesidienge sealdneys
into tighter |ocking position. According to another aspect of the present
i nvent i onatérial i ispinsufifiiciehbckongssurenthatf dthe3@ssembllyoekililg natnpi ng
equi pnent including a notor, notor housing and rotating shaft within a well
conduct crotaterundey theuborgue| fouces.ni fhecZebrencpetent adis¢p recog-
~ nizes the need for preventing rotation of the locking assembly
and provideé a lock for preventing rotation of the dischargei
head by means of a complex arrangement which expands locking
lugs into recesses; aiso the outer member of the discharge heéd
has a second lock comprising intérengagéd teeth elements. Once
engaged, the locking'lugs cannot be feleésed without removing
the entire pumping unit and removal can be accomélished through
the shearing of pins. Other prio; patents, such'as the patent
to O'Rpurke, 3,853,430 i;luétrate lockiﬁg assemblies but sug;
gest no simple solution to preventing rotation due to torque
forces. | _

It is therefore:a principél_ébject of this invention to
provide an improved locking assembly for efficiently locking
pumping eqﬁipment'withih a well conductor to'prévent axial and
rotative displacement of said.équiPMent when said puﬁping
equipment is in operation.

An important object is'to“provide.an improved locking
assembly for well pumps ﬁhich.utilizes the torque forces, both

starting inertia torgque and running torque, developed by the
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’Eiﬁﬁdxhonductor extending through said well bore, an -
expander member interposable between the tubular -

_support and the locking keys and movable relative to

said keys from a first position in which the keys are
unlocked to a second position where the keys are

 locked, means connecting said expander member to the.

20

25

motor housing having the rotating element of said
equipment extending therethrough whereby the torque
forces developed by said rotating element are
transmitted to the expander member and apply a .
rotative force thereto, and coacting means between _
said expander member and said locking keys for
'converting the_rotative force applied to the expender
-member .into a radial force acting upon the locking
keys to urge'said keys into tighter locking position.
According to another aspect of the present

' invention there is provided a locking assembly for

30

locking pumping equipment including a motor, motor

_-houSLng and rotating shaft within a well conductor

35

comprising a tubular landing nipple connected in said
well conductor and having annular locking recesses '
within its bore, a tubular support having its upper
.end connected with. the motor ‘housing, an outer body
encircling a portion of said mandrel and having its
‘bore spaced from the exterior of the mandrel, at least

{5$;



The invention will be described now by way of exanple only with particular ./
referencato t he accorrpanyl rng drawi ngs. In the draw ngs 30 : '
F|gure 1™.s a’view partly in cross-section and partly in el evation show ng

t he hocklng assenbly of this invention, |ocking a punp in a well tubing
suspended in a well casing; Fi gur'és“QA and 2B are continuation views

a\_ﬁ y in section oyl JgKing i Key!mownited ﬁdﬂt)V\ia‘KQJiillembﬁGﬁéﬂﬂ passabdy
be™g run into a lan in ni .p#eékéf'igg{es 3A arg ont | nuaé n_vi ews.
partly in section BRAY paddH o X, P& eXeREtaf R oIt 80s)
installed in a Iamﬁag;ed;nﬂeangagputhd-lcckungemecessestwnhhanongethere
lines 4-4 of Flgur t he
expander mandr el e\fd aﬁoc%gnﬁ %V\A ng (lep%{ F%%asimﬁiéﬁﬂt‘mhgg% parts
whi | e the 9 ocki ng lassbing yzipplm n@ tubular tmamhgmaa@aeh gureeundieg 9

and 10 are quart ererie EypPbedt ARa SREVABTe SWEORES | & drtf'@naéfeﬁﬁéYbQEeng
run in the tubing, set i'n the tubjng, pressuye quggaied for ké?g and

bei ng pul | ed fromQﬁmﬂ{%tﬂ'-}ﬁf‘ I!?‘Pqifg‘iﬁeall’?ﬂ tign Rgsthg i bl e
punp installa- tiofeyditd) maimein eshid b@yar@ﬁ@a@@umitmkﬁd !\obhiﬂga wel |

conduct or, bY t1e, WIRIGNRh | SR GSTRTEL IR e S EHEARAE andbas R BRKL. S
the wel |l d#sing Lmqtutthunsﬁngﬂthrdnghwthesemhhlab|agppndtcuhengbysthealed
D13 St © R, HOEPUOIOED G, bdelbg e it
motor are transmitted hrough the motor housing and
support to said expander mandrel to apply a rotative
- force thereto, and coacting means between said

15 expander mandrel and said locking keys for converting
the torque forces applied to the expander mandrel into
radial forces acting ubdn the locking keys to urge
said keys into tighter radial contact with the
recesses of the tubular landing nipple.

20 The locking assembly may include a pressure
equalizing valve for equalizing the pressures across the
assembly and equipment prior to releasing the lock of

- said assembly, whereby any dahger of well pressures
forcibly blowing the equipment out of the well or

25 holding the assembly in its landed position is
eliminated.

The invention will be descrlbed now by way of
example only with particular reference to the
 accompanying drawings. In the drawings:

30 Figure 1 is a view partly in cross-section and
partly in elevation showing the locking assembly of
this invention locking a pump in a well tubing
suspended in. a well casing;



gad, it will be understood that other equi prent may be anchored or
Red within a well conductor by nmeans of the novel | ocki ng- assenbly
unp installation which is schematically shown in Figure 1 |hclud@3 an

electric punp 14 which is di sposed R~ t he -6- lower end of the * .
|nstallat|on when the e nent is osj tioned wifhin theﬁre 8
connunlcate lﬁPFﬁsa IRATAPR oV HRYE | BRE fHY hiB ﬁﬁ?B?
protecto [ turn ha onnectlo with the el potor 17. Th
RS CARCR K WA RO ENE R RIS PR L toé

the up end 17 and said cable is a suspension cable which
has boﬁﬁtwelg&% $ﬁ9§53ﬁﬁﬁﬁ'4nd electrical. pomer conductlng capabilities.
For nmountin 5{% es;ku punp
shoe or- Iangtﬁ%&hlngE#§§ls connecteg 651 |ng Q%Pti :3%dgégglagpte

1o [ ecanye gkl 1,09k M1 AN Wrbwing T f&&m&d 4sséiibl{' inbeatlzaari bed,

| ands an cks wi thin the shoe and both suspends™ and seals the punp in

posi - 4ihORA. 1£hgﬂﬁy1ﬁryﬁyg,subnerglble punp and rel-ated equi prent are all
units which are avail able on the market and are dis- tributed by the REDA

Punp Divi si giguirel Wi sBar ot i drd esedkdah cibong hehé OTkneg 4sgedbl y provi des
an inproved arrange- nent for Iandlng and |'ocking equi prment  within a well
conduchgutedshs'shOMh-in-detall in Figures 2A-B and 3A-B:. The upper. end of:
the I anding nipple 19.is threaded into a joint. of the well tubing and has a
bore 20 ext @‘o.cjmmgserit iand ¥ talue cisomeighic Wiews nshowing atke aerpanfierhe bore
20 is reduced in dianmeter as indicated at 21 and at the lower portion of .
this rsandselagnd aa locking key shawing gehexelavionshiprafdthese grooves

22 constitute a_patterned set of annular recesses
parts while the locking assembly is belng run in the tubing;

and | | -
.Figures-7; é;'s and 10 ate quarteresectidn vleﬁs“showing
successively the assembly being run in the tubing, set in the
tubing, pressure equalized“for pulling, and being pulled from
the tubing. .' | - _ o
- In Fignre-l-bflthe'drawings; a submergible pump installa-
tion whlch is adapted to be anchored or locked within a well
conductor by the improved locking assembly L 1s illustrated
The partlcular well conductor shown is the usualftublng 10
which extends downwardly w1th1n the well casing 11 and the
annulus between . sald tublng and ca31ng 1s sealed by a suitable
packer 13, whereby the well fluids will flow upwardly into said
tubing;"AIthoth'a submergible ?ump inStallatien is illus-
trated, it will be dnderstoedithat.other equipment.may be
~anchored or locked within a well conductor by means of the
novel locking assembly L. .
The pump installation which is echematically shown in

Figure 1 includes an electric pump 14 which is disposed at the



N
whi ch, as will be explained, provide the |ocking recesses which will ret a
t he eq,“pment i place wi t h| n the wel |l tubi ng. Bel ow the | ocking recesses
the pore 20 has a smooth portion 2la of substantially constant dianeter and
t hiss surface pro- vi des an area up'&T whi ch seal i ng can be acconpli shed.

The | ower, end of the | andi,ng ni %-,ﬁl e |s onnect ed t o, anot her sectlon of t he
ngl ng stIPf"ﬁé' e9da tq%GS 1”%& pﬁﬁ"t‘tﬂﬂ?rﬁ? ks Pegihinped
string. |If

leé‘n&h&f " i{.lr ed, no go shoul der y btﬁ'b OVI dcid in the gl ppl e
Sz)sf{]?ve# b m.t domﬁ\%ar%ormvenw of. the ass a l}f u.ndetstood by
t hose skiFl avf'ﬁgt FEREFCE a motﬂ?e %ﬂcr%’rés 4
fo the | ‘é&s?”céﬁa‘%?lﬁhi%? tlsC il sbesdd %‘Eﬂ%ﬁ?’nhiﬁ*ﬁﬁﬁ%@%sﬁ@eﬁ”r ’
has its poRer 18N9 oereddqd el J1ae melaie f.b%r a1 rl‘f’a CE dedread

it e e it

and said support exte eref rom ant I al

di st ancetheAhﬁgeEhE?ﬁd%‘i @Rle0 Mot xS 178 land éaqwercamré 'i@”‘ é)fs&éb‘enjsﬁﬁbar ge
head 15 is a cOllar nenber 24 having its bore spaced fromthe "'exterior

surface ghbllBewhibHl aassww welighto lippordiitg And ARt OHL poweet ween
the nmenbers 23 and 24.- The collar nmenber 24 has an inwardly di rect ed

fl ange 24endtckiiag capabdidties.its upper end is further secured to the
di scharge head by nmeans of a cap screw 26 which al so extends through the

upper end of Fbe mokoitingsdheopump; motex and assoaiated fpestten witthinupport
and collar to the discharge head. The upper portion of the collar nmenber 24
i's the tublng, a pump shoe or landlng nipple 19 is connected in
“ the tuhlng string and is adapted to recelve the locking assem-
bly L. 'The assembly L, as will be described, lands and locks
within the shoe and both suspends and seals the pump in posi-
tion. The particular submerglble pump and related equipment
are all units which are available on the market and are dis-
tributed by the REDA Pump Division of TRW, Bartiesville,

. Oklahoma. The locking assemblj provides an improved arrange-
ment.for landing and locking equipment within a well_conductor
and is shown in detail in Figures 2A-B and 3A-B.

The upper end of the landing nipple 19 is threaded into a
joint of the well tubing and has a bore 20'extending'entire1y
therethrough. The 1ntermed1ate area of the bore 20 1s reduced
in diameter as xndlcated at 21 and at the lower portlon of this
reduced area, a profile of annular grooves 22 are formed. The
grooves 22 constitute a patterned set of annular'reoesses
which, as will be explained, profide.the lockingtreoesses which
will retain the equipment in plaCe within the well tubing.

Below the locklng recesses, the bore 20 has a smooth portlon -

2la of substantlally constant diameter and thJ.s surface pro-



d wwth a slot 27 wi thin which the head 28 of a second cap screw 29
: ds to-define the sliding 30 limt of the Screw. Cap screw aﬁ .S
aded into the upper end of an expander mandrel 30. The upper end’-
on of expander mandrel 30 is slidable in the annular space 25 forned *
en the inner tubul ar support-2g and the collar nenber 24 and is :
connected 35. ° * to the support through the cap screw 29 and slot 27 By &é}
reason of this connection, the expander mandrel nay - 8 - .under
Pﬁxg?e{]tb ?s dejiies radAaea hepore b el seakingocan7benrckompd jebed: o t he
~t ubul ar n_out f
WL Uonat (i 6 PREVLARalhg hebEval ig buhikatedl eave S1

surrounds both mandr e support d S
mounted to sli dmothdr reapeben tof bbhe tnblespaﬁaéagnéﬁdﬁéﬁ Ahysynsal

t ubul ar support \/ 3 t irglgy th h
the wall of sai d]'%ié%\blfe@%ﬂrlée acﬁéof\lr:]ﬂgﬂ"\ﬁf Eh&’ﬂtﬁblﬁé el&Qlgggng:ﬂ:rri%unt :agutgo

e
nove rédial |y Wesiredach WT%V\F‘IB“]-S‘“ ngah aPEﬁgllg odB ey or dog
34 having extergg (fi!Chﬁcﬁh@nsoﬁérfeﬁdEdftporedon Alspmbngo&@dnaneu;|ts

d
engagi ng a recctienzihe TnteR AEReRRPy; hhd pBRiE1Raly TR Adiudrier €ne

fgg:g?|§5 t ﬂa&ﬁménttofpthesassemblyoastanﬂﬂybsrgedﬁu§ﬂo&ﬂ<¢wg key
out war e t t ubul ar support. As wi'l| be
expl ai ned, when cﬁ%&a gt%§$§ ?é gglnggfomered into the well, the expander

mandrel1B0 will be 2'Dhe lockinghasgembiyoh bRGwconRectdonwith, the " ang
'ts |over pOft'gfsuﬁékgaoaeQ& bshiidchhes! Bokiced b2y vtdierwise secured

to the lower end ‘of the motor protector 16. An inner
tubular support 23 has its upper end threaded to the
_ lower inner. bore of the dischargelhead and said
15 ‘support extends downwardly therefrom for a substantial
' distance. Also threaded onto the exterior lower
portion of the discharge head 15 is ‘a collar member 24
having its bore spaced from. the exterior surface of
the tubular support to form an annular space 25
20 between the members 23_and 24. The collar member 24
" has an inwardly directed flange 24a at its lower end
and its upper end. is-further secured to the discharge
head by means of a cap screw 26 which also extends
through the upper end of the tubular support 23 to

25 securely fasten the support and collar to the -
discharge head. _ '

The upper portlon of the collar member 24 1s_
' formed with a ‘slot 27 within which the head 28 of a
second cap screw 29 extends to define the sliding’

30 -limit of the screw. Cap screw 29 is threaded. into the
upper end of an expander mandrel 30. The upper end
portion of expander mandrel 30 is slldable in the
‘annular space 25 formed between the inner tubular
support 23'and'the collar member-24iand is connected

35 _to the support through the cap screw 29 and slot 27.
By reason of this connectlon, the expander mandrel may



dogs 34. -At .such tine, the sprlng 36 woul d be urging the | ocking dogs 2
outmaﬂfly and until such’tine as t he dogs nove opposite the annular g
e ’ peripheral surfaces of the dogs will be riding the int
vval? of the well conductor or tubing. Wien the parts nove to the position
shown in Figure 3, the |ower end.ofgthg expander mandrel 30 will nove
+ behi'nd the dogs to | ock the -dogs into firmengagenment with 30 t he
“=annul ar gr oove8ndergoCEOVemsny, afcAetrEmingd bye thegdgagtin afhdheecesses,

the aXIt alt di staeerrnmt,bwithheeapae&bw ‘¢hel iha]g?r Q\i%tl%‘i' tsla%d&;teventl ng
any rotative force (o be app s after not or, an np are
started in 35 , ﬁePBFFg L°§HeEPO%SF 382F|8§ i léfpéﬂﬁﬁw rel is
formed wi th 'l osgttadndal bgthothe Eﬂpéﬁdgurmaﬁhrewhaah tae wuﬂuﬂ%i 0
expl ai ped, are d C ans:su as ribhs 5
fornedgon t he |§$§$%§ é Fg § ﬁtgggh°l3&%dﬁgwﬁ§§ereégfl |l ers
held in pl ace' the sup@aﬁee »pnidngd andeckhet dnpeg Mapuﬂerusewpastaanwneans

The details ofpideag2fy! bPSwifablsClaNAUECR extepd BAeiBRYyS iU and

each groove 52p I n e surfaces be“hereinarter
expl ai ned in cﬁhﬁeﬁﬂl nofi eaidnheleperatrencet dnetheswadilyof $hierice it to

say that any rem&weaﬁerﬁeuu/eéahtbSmaael kﬁé:.Te‘ll&h?vﬁhﬁﬁn‘i‘irch?’@z‘ﬂddw be 10
transgiéted t ht ough sur ides 5

reasomof the %%r tﬁfgu?ﬁﬁséoFB?EgsE5¥e°Eo 98r9§d Pﬁ@ggagggﬁﬁﬁikcwce
which will urgerejettionsi B fSogmed asheadbal. Jdar spriiag 36d havtiagvares ti ght

frictional confacl YWehE [i8aiRE8CG1EKEn the upper portion of the

sleeve has its lower end engaging a recess 37 in the

" inner surface of the locking key and said spring

15 exerts its pressure to constahtly urge the locking key
radially outwardly with respect to the tubular
support. -

As will be explained; when the assembly is being

lowered into the well, the expander mandrel 30 will be

20 in the position shown in Figures 2 and 7, and its
lower portion ﬁill not be behind the'locking keys or
dogs 34. At such time, the spring 36 would be urging
the locking dogs 34 outwardly and until such time as
the dogs move opposite the annular grooves 22, the

25 peripheral surfaces of the dogs will be riding the
interior wall of the well conductof or tubing. When
the parts move ‘to the position shown in Fiéure 3, the
lower end of the expander mandrel 30 will move behind
'the'dogS'to lock the dogs into firm enéagement'with

30 the annular grooves 22; 'Obviouely, when the dogs are
engaged in the recesses, the axial displacement of the
assembly will be prevented.

For preventing any rotative force to be applied

to the dogs after the motor and pump are started in

35 operation, the lower portion of the expander mandrel
is formed with longitudinal grooves 52 (Figure 4),
which, as will be explained, are adapted to receive cam



15 - . \groove. Therefore, if there be any rotative force applied to the
. expakderdjpy reason of -the inertia torque applied as the metor .shaft,. -

' gpera the dogs or keys 34 will not be displaced but wll be moved int
tighter frictional contact with their respective 20 grooves. Connected +
to the lower end of the.sleeve 31 i3 a9paCk|ng assenbly which includes a ~
mei n tubul ar bOde§§nQa¥hEH aslkabbesnasbtﬂeaneﬁbehe a%t@&uuue%umraéés L

exterior and adapted to S t he sgpot.h or.t
the | andi ng ni ppl ®F 19ach ﬁ ﬁﬁ%ﬁl%?ﬁg p§5¥é§8523'|§°ﬂ&Fﬁ§H%Q44
portion of thetlﬁmlsﬁibaﬁyeSBpnmdgsterupma-tonérelmaynbeﬂusﬁdaasmdamthe

with respect fo (hedng: " TRETASEAYBTRECNE] RURRIRe B My B0 "
support i% in a |imelinedosidesnSlechadi eachogricevel é@/ewlﬁl::hariras he packi ng
~assenbly secured iR ifﬁedoﬁﬁéeeﬂgrﬁégéé' 3“93§hnﬁelh2%éiﬂﬁféé¥ ng passage

40, is seal ed by a-:palr  of outer surface of the
35 t ubul ar s@@@b@%nﬁénbErCOHWBCFFPBtF@ﬁalP%ﬁnﬂHﬂR§QiQHu95rﬁhﬂ t ubul ar

-support in a Ioweéeseﬁsfyllosuffiberespeetsh9 Ehetowhy’ﬂ335£ﬂub fidtce
tubul ar body 38 has I nt er oove 3%@ adapt to be engaged

by a detent ring ﬂhiEBr#?eGPR}iﬁﬁntPhégﬁrS ander; QHnnaf support .
t The detentgring 46r£tnsmitseapﬁnroagu bumacearfsacem rsuldesecmscrd hedch t may

era’or Tt b aboststhd oL BHA B87 sHRRARS o8 S HOBRb A endli [ OUFY

t he punp housi ng, forces are converted into a radial force which will

on 2

urge each locking dog in a radial direction and into
| very tight frictional contact with its respective
15 . groove.. Therefore, 1f there be any rotative force
- applied to the expander by reason of the inertia
' torque applied as the motor shaft operates, the dogs
or keys 34 will not be displaced but will be moved
_ into.tighter frictional.contact with:their respective
20 . grooves. '_
o _ Connected to the lower end of the sleeve 31 is a
packing assembly which includes a main tubular body 38
'hav1ng suitable packing members 39 mounted on its
exterior and adapted to seal w1th the smooth bore
25 _ portion 21a of the landing nipple 19. An equalizing -
| 'passage 40 is formed in the lower portion of the
.tubular body 38 and its upper end 41 communicates with
~the bore of the inner tubular support when such
'_psupport 1s in a raised posxtion with respect to the
30 packing assembly.: When the inner tubular support is -
“ 'in a lowered pos1tion relative to the sleeve 31 and
the packing assembly secured to the lower end of said
~housing, the equalrszng passage 40 1s sealed by a pair
__'1of O-rings 42 mounted on the outer surface of the
35 . ‘tubular support member. " To frictionally maintain the
| ”inner tubular support in a lowered position with
respect to the outer housing, the tubular body 38 has



a portion of which is shown in Figure 2. Extending aX|aIIy within the @
| ocki (r* assenbl y is 'a drive shaft 10 45 having splines 46 at its upr
_end f-0F .contiection through the usual coupling with the notor shaft
'ther%above Sinmilar spli-nes 46a are provided at-ithe |ower end of the shaft
and provide for a connection W|th_th ﬁpu,[rp ~Alignment of shaft 45 which

W15 transmt rotation fromtihe notor_to the punp |SO%r{ovi ded by
sti t abl e beari n@ns|iftsgrnal; SHREVE 383 Adapted t ¥ Porergeged @he

f“h sclharge head Yetaiit tﬂguog lwlcﬂﬁﬂomst/ @?&lair?sﬂﬁtéi@é‘)’e ctTfnetme%eﬁeen of
e | ocking asse i s us ed in, the, schemic sections.in -
Fi gures 7 throud"ﬁ’% Mﬁ}?'&t ning 4 r1h?§1tb $ HRPREF | andpe

parts are in thaqwex tsurfaadwwmcmﬁteﬁlraao Teteantl m hdy sbé i dbsehdagedpander

gﬁgg;el ors C|qgr!"q’q'§15?6':01"“:1t :{tasq%smmqu é#e exp é%Zéu ggreel Zﬁstglrg\ljgt]ed

with respect to the I'.I!!'tﬁk me@mcmmm tubular i bedy 038 clis ccovnedted
agai nst the tub| éﬁlgé |4j4 @{1@5 e%hé%bﬁ%aheﬂéﬁ"fﬁﬁd
2 bul ar

position wth respect to the inner ar support
support is in a¥ RFEdHat wrch thPr ghopntin Figure| 2evcExtending| | as

wi th respect toéﬂ%ﬂl'#owmiﬂp%@&om p@é;éérhmoistﬂedﬁﬁésshﬁft
il lustr ted in 31re and t.he qué gn}l_ﬁs ﬁether h .t g eCkLng
assendl 8 s | onde ines, YPReL\?Rd { £BF ngORRCGF LRt he
| ocki ng keys ri dinpughe the lusafal heouplimgy. w:l/ﬂenthétemd:bokl shageys nove
opposite to the pne ANNYA, VIR Pap el £ LPL BEoVi&lE el PEne
lower end of the shaft and provide for a connection
. "with the pump. Alignment of shaft 45 which will
15 transmit rotation from the motor to the pump is
- provided by suitable bearing sleeves 47 and 47a
located within brackets on- the discharge head 15 and
the tubular body 38, respectively.
The opefation-of the locking assembly is
20 ‘illustrated in the schematic sections in Figures 7
through 10. When the assembly is to be run into the
well, the parts are in the position shown in Pigure 7
and at this time, the expander mandrel 30 is connected
to the upper end of the collar member 24 through shear
25 pins 48. In this position, the expander mandrel is
' elevated with respect to the locking keys 34 which are
spring loaded outwardly against the tubing well by
spring 36 and said mandrel is in a lowered position
with respect to the inner tubular support 23. The
30 tubular support is in a raised position with respect
to the sleeve 31 as well as with respect to the
tubular body 38. This position of the parts is
illustrated in Figure 7 and the equipment, together
with the locking assembly is lowered downwardly into
35 ~ the well tubing 10 with the locking keys riding the
wall of the tubing. '
- When the locking keys move opposite to the



| andi ng ni pple 19, the spring of each | ocking ke ' [
_ : _ y urges it outwardly into
engagement with the |ocking recesses. The weight of gt he assenbl y. V\%I \

. udes 5 the punp, notor protector and associ ated

| , parts, ‘i s then

- Ié&d on the shear pins 48 and said pins are sheared to permt the parts =
t e to the position shown in Fidite-8. In this position, the inner |

support 23 noves downwardl 0S th )g
assenbly by m)vPPrﬁui{H]é @Fp\ﬁﬁﬁg 22 E’ r!:t(i"n ?%ﬁmﬁndereo ar}ldtté%usgsp?ﬁzl "9 -
detent ring 43 m/anahngsndppmeeasbyuueeanmgrofsmtlw‘mpk%to t he
o Fhe. oxpandBFEndrePRRaERIY (s MaRielare it it 10 DRE L1
: _
| over portion nwecesisesi.nd Thec Wwedghthof Jhg Af 234"'%’0&? hh?cigﬁﬁgkgylst >
cannot " ge retra h%dP hﬂ@dr'§¥ﬂﬁﬁaﬁdﬁ3dnﬂﬂﬁﬂﬁp¢fEESGEFart$n idi s set '
post Lo o e P it 2% A ARSI, B8, 4AF FOVR B Lo
Bt "0 eys wthi
EEIelglrJr reezgjeg]'g i \elgh@aEleldaﬁ:d Qﬁaﬁl&ﬂs tlltdneparmmb ymm eh@ll hgecaﬁﬁﬂ'-bosol "
a ey %QT gc!! ﬁt?&ﬂleﬁﬁe”ﬂ hato the
Bhds of n

vertical or lon ormed on the outer
face of the annw@pmbtpaﬁjmomcﬁwnwalﬂh%eclﬂﬁesﬂ!ﬁ paseages s gf iBach

groove gre incl 't%%dl nec’é r}wdes %hb%} mévENg | ERé1 08ginykf a@esnengage and

otuer dl y 30° ‘either sidmrihelephand Saspre; FbepJ8FaRGN EAPSLAdLY o 6.
2?'gBCLSSEgft53%ﬁ¥§¥;£§”haiiﬁedﬂﬁthueItubelarasuppotb tpesamp ingopurp. -
be transmitted F%Lﬁj’r?‘?‘*é Bé‘reé%%@?%oigugh%‘ﬂéﬁP?E%L@ﬁe ?a%%‘m{lhgrnﬁgﬁl
~tubul ar SUDDOHZésséﬁbipramdetheamdmelt1me that the expander mandrel
15 is. moved .to the pos1tlon of Figure .8 its. lower portion
moves behind each of the locklng keys 34 so that said
.keys;cannot be retracted from their respective locking
recesses. In this set position of the parts, any
axial-displacement_of_the equipment-is.prevented.
20 - For preventing any rotation of the keys within
. thelr respectlve annular recesses, the inwardly
extendlng cam rib 50 (Figure 4) of each .key has its
inclined sides 51 projecting into the vertical or
_ 1ongitudina1 grooves 52 which'are formed on tne outer
25 face of the annular expander mandrel 30. Since the
side surfaces of each groove are inclined as indicated’
at 53, such inclined surfaces engage and coact with
the inclined sides 51 of the cam ribs to urge the
~ locking keys outwardly. :
30 - When the parts are in the p031t10n of Figure 8,
which is the set position, the motor will be started
to operate the pump. At such start-up, there is an
~inertia torque which builds up and which can be
transmltted through the motor housing and then through
35 the 1nner tubular support to the expander: mandrel.
This torque might apply a rotative movement to the
various parts, but by reason of the cam ribs and the



This torque mght apply a rotative nmovenment to the various parts, but é;;?f
reasoge of the camribs and the - 12 - cam grooves, any torque appli o]
t he SBander ‘mandrel in a circunferential direction will be inmrediately
trafSmtted to the camribs.: Because of the inclined engaged side surfaces
51, 53th|s torque 5 vmllconvqrz t.0 a radial force which will urge

.each 'l ocking key_into a tight fri ctlonal gg gfg¥guéﬂ1 t he annul ar recesses.
“Fhus, the arran 8ﬁeﬁF°8YtheaBXn1Pfﬂgeaﬁap £ &F convert a

rotative force mandrelrédlalcﬁucumfenéntuadtddmeu$1@m anﬂﬂ:&nﬁallve 10

devi ce which asiHﬁSégLﬁéﬁxtQEahgﬁE QQdk§ tﬁWE:E er@%@“ta§@§$d{hjdf’“

frictional engagenen e recesses enit is
desired to renobbet hacpingAngngagedneides symfagesndill, 53t thisomorquscessary

to liftgls wilg. eahberwtbhsr eamsqveotrh_@ whieh w;ql Hr go RH
upwardly to the own in By reason of the p|n and sl ot

0si,tio
connection 27, QQCEFHQ RSXEF“EHdaoFigﬁé ﬁﬁﬁEFIP | gonddGromith 1thepye
~upwardly with rsﬁﬁama:teeebesbubulwhubodxh38a@&ahb@mhm&kwﬁgum&senﬁﬂy 20

to th b t I t 23 ab t 40
and a1 pl cosur EXF PANCEaRlkiRy 3B S haoRac SPHF eIt Aol CRARRIR 0L R i <

noted t hat the kgtel azaaddalofopcesandefunction hsfameaHMiﬂnqhatﬁme wandrel
e om hEd T or.880L8d WgchoSkLige thar thEYIoRR 1N kerY WYY He (1O KOYS

fromthelr recesses-Is e equal i zati on of
pressur es, contmﬂﬁeuaﬁpﬂﬂrénnﬁiémeﬁFip§§9nﬁé Pngﬁﬁempaﬁtyﬁﬁhnﬁhth)the

posi tion shown ¢a1fs05eeth@ 16tkiing recesses.
‘When it is desired to remove the pumping
equipment from the well, it is only necessary to lift
15 °~  the cable to thereby move the inner tubular support
upwardly to the position shown in Figure 9. By reason
.0of the pin and slot connection 27, 29, the lower end
of the inner tubular support will move upwardly with
respect to the tubular body 38 of the locking assembly
20 to thereby move the lower end of support 23 above the
equalizing passage 40 and all pressure will be
equalized around the particular equipment. It is
noted that the equalization of pressures occurs before
 the expander mandrel is lifted from behind the locking
25 keys so that release of the keys from their recesses
is easily accomplished. Following the equalization of
pressures, continued upward movement results in the
parts moving to the position showﬁ in Figure 10 which
. removes the"expander_mand:el from behind the locking
30 keys, thereby allowing Said'keys.to_retract from their
respective. recesses. -

The foregoing disclosure and description of the
invention is illustrative and explanatory thereof and
various changes in the size, shape and materials, as

35 well as in the details of the illustrated construction’
' may be made within the scope of the appended claims
without departing from the spirit of the invention.



s the expander mandrel from behind the |ocking 30 keys,, thereby
owi hg said keys to retract fromtheir respective recesses. The foreg

di s¢ suré‘and~desg~“Q£ngsginthe invention is illustrative and expl anat ‘x
 thereof an | ous chan +n the size, shape and materials, as 35
Cwell as in Wm _ e illustinafed construction may be made within
. the scope O .lmralns W thout departing fromthe spirit of the s
invention. CLAT MR 1.5 | ocki ng assenbly for | ocking eqU|pnent 5
having a rotating elenment within a \gglazMsore including a notor haousing
having the rotating el ement extendi Ag therethrough, a tubul ar support
having its upper end connected with sald housi'ng, an outer tubular body
enci.rcling a portion of said support, a plurality of 10 .- - |ocking keys

nmount ed i n sai d- body . gnd | t. mnthln a
wel | fluid conductor gxt e%ﬁg’%kﬁﬁﬁg%@?églf ﬂﬁa ibore ﬂg @@Q%ﬁ%gr menber
i nt er posibl e bet hewAngha Totatings edementawd thin |aoe kil hete tncludingl e

relative to sai dakggeok! aml hama‘g "EHe Fk‘b?&&ﬂﬂib'é‘léiﬁléﬁ@ éR€ekEYAgar e
~unl ocked to a secon posi ti FbF E t he keys are |ocked,, K nmeans connecling

sai d expander nefBEFetBrongh P Ly hawing 1%S APReENRRE of

- said equi pment egbanéictedt mrt(ht M@mdﬂﬁr@,y ol ¥ | UEuBWI € Sbedly

devel db d rot itted to th d mb
and apbl y a1 ot aERFRXFOABY tnERRRIORAF (AR [SHPRRARS DR TRERLLEr OF -

expander 1@enber aodkaagdkbqwkmqydcgdsﬂhnsaidnhndyrqurmnvabtnlvadialtg
applied to the epagdgr 18eK18y P¥sition within a well fluid conductor
extending through said well bore, an expander member
interposable between the tubular support and the
" locking keys and moVable-telative'to said keys from a
15 first position in which the keys are unlocked.to a
'.sec0nd-poé{tioﬁ where the keys are locked, means
‘connecting said expander member to the motor housing
" having the?rotating:eiemeﬂtUOE said equipment .

extending therethrough whereby the torque forces
20 developed by said rotating element are transmitted to
the expander member and apply a rotative .force |
thereto, and coacting means between said expander
member and'said locking keys for converting“the'
'-rotative_fofce applied to the*expander member into a
25 radial force acting upon the locking keys to urge said
'~ keys into tighter locking position. :

2. ‘A locking assembly as set forth in claim 1
_ wherein said rotating element comprises a rotating
30 shaft of an electric motor, and said equipment
"~ includes a pumping ‘unit having connection with said
shaft for pumping well fluids from the well.'

‘3. A locking aséembly as set forth in . claim 1 or
35 ‘claim 2 together ‘with a landing nipple connected. in
the well fluid conductor and having locking recesses



25 - radi al force acti ng upan the | ocking k keys mtoZLé;‘
St ght | ocki ng-position.” 2. A |ocking assenbl 'w Mﬂﬁﬁﬂ@:ﬂ! claim\l1 %
er .saidrotating el enent conprises:a rotatif of an ™

ele r|c mot or, and sai d equi pment includes a punping unit haV|ng

connection with said shaft for pumsplldg=wel | fluids: fron1the mell

A2ning e oele VEREC bt bhekaher e kh, Bhcking, koot YIRS '{bﬁék.“ntgh )

recesses - lextewioni surtecbopeomn&loaehald@@ltaedgtweyerﬂmmg:rm its
exterior surfacgogkeh§C&eea§ gkegaﬁﬁ al %§q§|?ﬂgd(y%§§1 QE§%ﬁ§r sai d

ni ppl e when sai S ane lally out I ng assenbly as
set-forth in claﬁﬁiélchPBEWﬁgdﬁfans on the expander nenber f or . engagi ng
the | ocking keys to maintain said keys in their radially outward position

and th by hol d d k d with 5.
A Iock?LS gssgnbliakOr gyiﬁFgénsuﬁﬁﬁﬁagggungéﬁﬁ§%ﬁEF@H%ﬁbQ§-rec ?eﬁntor
housi ng and rot ahcdgdihgf meanshon zheeklxpandeéuc membeanfors ieny & ity
t ubul ar Iandlng Hép?hgkgggnﬁgggd m%qbq WﬁlgaﬁﬁnQ% or aw%epgylng annul ar

| ocki ng recesses W suppor haV|ng IS upper end
connected wi'th :aéim‘bﬂuronsuerdgpoantéaneanﬂo@peemm doldy saigbrieywsm of

said maggr el angnggghagwitﬁ 28id 1locking tReddds,0mthe exterior of the
mandrel , at |east“one | ocking key nountéd for radial novenent in said body,

each Iocklng key haV|ng external projections
5. A locking assembly for locking pumping

equipment including a motor, motor housing and
rotatlng shaft within a well conductor comprising a
“ 15 tubular landlng nipple connected in said well
conductor and having annular locking recesses within
its bore, a tubular support having its upper end
connected with the motor housing, an outer body
- encircling a portion of said mandrel and having its

20 bore spaced from the exterior of the mandrel, at least
one locking key mounted for radial movement in said
body, each locking key having external projections
adapted to engage the locking recesses within the bore
of the landing nipple to lock said body within the

25 landing nipple, a'tubulat expander mandrel surrounding’
the support and movable within a portion of the bore
of the outer body to a position behind the locking
keys to ma1nta1n sald keys engaged w1th the locklng

' recesses, means connectlng the expander ‘mandrel to the

30 motor housing through the tubular support whereby the
torque forces developed by the totatlng shaft of the
motor are transmitted through the motor hous1ng and
support to said expander



d to il!!“g%ﬂlg'ﬂ“lcummmg -re;:ess_e_s1g/i thin the bore of ‘the Ianding -
to | al 0 | I "

ys WMt hin the 25 andi ng ni ppl.e, a tubul ar

- ndrel_surrounding the support and m)vgbl e wWithin a portion OF |

the bor BaBATEe SLIARP LAY FETE ST (1RRFBohARCERe Bk FgaRELNG greans ™,
mai ntain said keys,.engaged with the |ocking recesses, neans connecting the
expandePe’n"ﬁ’(ﬁt?l‘"eIg/atlcjfl tg’égﬁﬁder MERGTAL RREG] ﬁﬁlghim%ekﬁﬁm_!f&r sePpoTt -
wher eby the . torqye forces dgvel oped by, the rotating shaff of the notor are =
T ansni YEEGLOG: Gthn ERETHE: SPERER) StRpbhe E¥nander,mandrel into
mandr el tﬁéﬁﬁf' a rotatjye. force thergto,,and,  coacting.nmeans. bet ween sai d
expandeF® OGRS SAFHLIRGRPRR KR I9TKing. keys: it} wREe: k8¥&es.
applied,to the expander .papdrel .into radial, forces acting_upon the | ocking
keys tolBEQe taRFek kaditd cORHAST r"ét’dgél LE%nFSGﬁs\ﬁecsn etg‘@c_e‘é‘%lé‘éléF the

~ tubul ar 1l andi ng nj e. 6. A | ocki ng assenbly for |ocking punping
equi pmeﬁ?‘ngg-”gtmf&)i%ﬁ n claimb5, together with frangi bl e means connecting

from the | ofe ng deykoshErebpsanaiist ot VLoghiBe ok Cad,aanisnnatids

Forth i Red Homth LBElAiR vt FORRRTA®! L FBAACATGHAIA | eant qeRResting

ocki ng CRey SuRY AR STRBNIS T AAHIRY TR FoRc FORWkAT, T BRETcI 45 carBORT
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7. A llocking"a's_semblir".tipif 'io_:c_kin_g; éumpi.ié"g@ipmenu_ as

set forth in.ciaim 5, toget_h_e.r.-with. franéible-.lueané connecting
the tubular expander _mandrel to the tubular support in a posi-
tion sPac'ed. from "_t'he _ lpcki:.ug_ _keys"-wher_eby the e.séeinbly may be
lowered within the well conductor, and resiliemt means for
urging the 1q¢kiug ___ké._ys _outviardly whereby when said keys are.
oPposiue- the -iocking recesseé,. said locking keys are urged
outwardly inuo engagement with the locking receséeé;

o 8. A _lééking_ _assembiy fut-i__ocking pumping equipment as
set forth in claim 5, together with frangible means connecting
the tubular _éxpander ma'nd:;'_ell_ to tue _tui_:_uia_._r supéqr_f_ in a posi-
uiou- spaéed-_from ‘the loc-king keys whereby the assembly may be
lowered within the well 'cohducto:'i._', reéilieut'_méé.QS'for urging
the iocking .ké..ys 'ou.twardly whereby when suid__.. Ic:_3y_s--.are opposite
the locking recésses, said locking keys are urged. outwardly
into .enga.gement with the locking recesses, and deteut means
relezsably ia’tch-';nc_: said ex;énder mandrel in a2 position behind

tie locking keys.



set forth in.claim S together with fxigngl bl e ’H“l“”“lﬂ’l“*““'l’“gl{ he tu@
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assenb, 63{% 1, together W|th an equal I zing valve at the
1 ower 4éérédgglf tu sﬁ%bfpport and the outer body and constructed so as
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keys are in a locked position and being moved to an open posi-

tion to egualize pressures around the assembly prior toﬁthe
time that thé locking keyé.move into an unlocked,position.

- 11, A locking assembly as set forth in claim 5, whéfein
the configuration of the annular locking récesses within the .
bore of the tubular landihg nipple is preselected, and wherein
the projections on each locking key have the same configuration
as the locking recesses. -

‘12, A locking assembly as set forth in claim 1, wherein
the coacting means between the expander member and said locking
means for converting the rotative force into a radial force
comprises inwardly extending projections on each locking key
with each projection having'inclined surfaces, and also wherein
the expander member is provided with complementary grooves for

- coacting with said prbjections so that any rotative force
. applied to said expander member is ‘transmitted to each of the
lecking keys to urge them into tighter gripping position.

13. A locking assembly as set forth in claim 5, wherein
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: the Pat:—.\.e n;ogafbigg element within a well bore substantially as. '

hereinbefore described with reference.to and as showvn in the
accompénying - drawings .

The text of the speeiﬁation m been mmdumd by photoeopuing the ;pplicanh ona.ul
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- typescript ocntﬁ.ning these smendments msy be inspected on the premises of the Patent Office -



