2206627 Method of Installing a Well Tool . - 2-
DESCRIPTICN This invention relates to well tools and nore partic- ularly to
apparatus for nmonitoring one or nore paraneters 05 (such as pressure,

tenperature, or .the like) in a well. It has been comon practice for ngrﬁlﬁn??

years to record downhol e pressures, tengeratures, and other parameters in
wel |'s through use of instrunents |owered fromthe surface on- wire |ine,

el setric cable or simlar neans. The in- 10 strunents were powered by

cl ockworks,  or by electrical energy either supplied by a battery carried
‘in themor transmtted to themfromthe surface. Data gathered in this
manner were recorded on a chart, stored in a nenory bank after being
processed by a mcroprocessor, or in 15 cases where the instrunment was
powered by electricity transmtted to it fromthe surface, data sensed by
the instrunment were generally converted to electrical signals which were
transmtted via the electrical cable to suit- able equipnent at the surface
whi ch processed the signals 20 and di spl ayed these data in real tine and/or
stored the resultant data for subsequent printout. It is known to instal
instrunents . .in wells for re- cording or gathering data over a period of
several hours or several days during which tine other tools may be 25

| owered into the well, the instrunent being later re- trieved with a
retrieval tool. It is known to use a special side pocket mandrel in which
to install instru- nents for such purposes. The side pocket mandrel is con-

nectable in the well tubing string to forma part thereof, 30 has a nain
borig ,t heret hrough aligned with the tubing bore, has a receptacle bore
laterally offset fromthe main bore and extendi ng al ongsi de thereof, the
receptacle bore having an upstanding el ectrical contact or prong in its
| ower end connected through an insulated plug to an insu- :
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It is known to install instruments in wells for re-
cording or gathering data over a period of several hours
or several days during which time other tools may be
lowered into the well, the instrument being later re-
trieved with a retrieval tool. It is known to use a
special side pocket mandrel in which to install instru-
ments for such purposes. The side pocket mandrel is con-
nectable in the well tubing string to form a part thereof,
has a main bore therethrough aligned with the tubing bore,
has a receptacle bore laterally offset from the main bore
and extending alongside <thereof, the receptacle bore
having an upstanding electrical contact or prong in its
lower end connected through an insulated plug to an insu-
lated conductor (wire) extending from the plug to suitable
equipment at the surface. The instrument in this case is
lowered into the well on a wire line and kickover tool and
installed in the receptacle bore after which the wire line
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U S Patent 4,416,330 which issued to David T. Merritt, et al. on Novenberv_
22, 1983, dlscloses a side 35 pocket mandrel structured very much |i ke
that of U S. Patent 4,333,527, but wherein the upper body section of the .
mandrel has a main bore and a | ongit«udf nal keyway-1i ke channel fornmed in

the wall of the main bore, this channel 5 being aligned with the

receptacl e mmg@am@ space thereabove for the operation of a

ki ckover tool. §15I3a.tent 1945222 which issued to WlliamH Pullin on/
April 3, 1984, gl SCl0ses orienting type side 05 pocket mandrels having

I nproved orienting sleeves. U S. Patent 3,939,705 which issued to Bernard

J. P. gsl otin, et aml .S. gnpgee?uarue% ,29L%40 fmﬁdﬁ Slslag%gnt té, 1?5%?& n/oitcht
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|ncreaS|ng below the receptacle for orienting a kickover tool and a

trip shoulder above the belly for actuating such kickover

tool. 3 _

20 U.S. Patent 4,294,313 which 1issued to Harry E.
Schwegman on October 13, 1981, discloses an orienting type
side pocket mandrel having much the same characteristics
as thé mandrel of patent 3,827,490 but having a 360-degree
trip shoulder above the belly for actuating a pumpdown

25 type kickover tool. ' C _ =

-U.S. Patent 4,333,527 which issued to Robert S.
Higgins, et al. on June 8, 1982, discloses a side-pocket
mandrel of the orientihg type constructed without longitu-
dinal structural welds and made sturdy to withstand high

30 differential pressures in either burst or collapse, the
main body portion being formed essentially from a solid
block of steel.

- U.S. Patent 4,416,330 which issued to. .David T.
Merritt, et al. on . November 22, 1983, discloses a side

35 pocket mandrel structured very much like that of 'U{S.
Patent 4,333,527,'but wherein the upper body section of
the mandrel has a main bore and a longitudinal keyway-like
channel formed in the wall of the main bore, this channel



30 its pressure and noving a spring-biased piston. This dielectric being
éFfbhtIy pressured by the novenent of the plug and being in contact with
the exterior of the con- tacts, urges th sane inmardly to assure better
el ectrical contact between the nale and fenal e parts. Addi ti ona
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Patents 3,059, %é0n§3 3%8}1&8 ﬁlftﬁ tﬁ%%eegft%%?'eg%%ﬁr %é‘%%&ﬁq%r%f%%g

3,736, 548: andcBe¥gaboyg for’ tge OP&rapiosn O3 agdd ckpyerhitarl ssued to
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i t.i on wher ei
suﬁ\fantlally §898§§98€§1ﬂﬂR54ﬁR1 EBgsH£4§qﬁmﬁe%%8??%}esFﬁ?ﬁxﬁﬁ&EGQB
mandrel s ai® aaplgi by at martghgerelwldaar ecKet \o1l & naritkdihingd | kes@Bu-

they are instahggg aﬂgs£§f?¥§d:ﬂﬁeEEQY'receptacle bore, the -electrical
contact in the receptacle bore being connected via an

electrical conductor extending to the surface. These pat-

~ents disclose in detail the mating parts of the plug-in

20 connector (that portion carried on the instrument and that

~portion carried on the side pocket mandrel).

U. S. Patent 4,589,717 issued to Alain P. Pottier, et
al. on May 20, 1986 and discloses an electrical connector
for downhole use in a well. This connector comprises mat-

25 ing male and female portions. The female portion contains

U a liquid dielectric and a spring-biased shuttle or plug
for closing the open upper end to prevent escape thereof.
At mating, the plug is depressed to allow mating of the
parts and the 1liquid dielectric is displaced, increasing

30 its pressure and moving a spring-biased piston. This
dielectric being slightly pressured by the movement of the
plug and being in contact with the exterior of the con-
tacts, urges the same inwardly to assure better electrical
contact between the male and female parts.

35 _ _Additional_prior art plug-in connections for subsur-
face use are disclosed in U.S. Patents 3,059,210;
3,378;811:. 3,398,392; 3,491,326; 3,641,479; 3,729,699;
3,736,548; and 3,753,206. '



U S. Patent 3,837,398, which issued to John H Yonker on Septenber 24, 19@.
I's an inprovenent over the Schwegnman ki ckover tool (U S. Patent 4,294, 313,
supra) in which the 30 pivot armis rel easably locked in its msaligned
position until w thdrawn fromthe sid® pocket nandrel. U.S. Patent ‘

Crorovenent over tRe kAL er 1258 615 S RAAGan Lested Pt Tanst Ay
supra) in 3Brischbh tefe aki eoni Mpkad5i s1886i, grkidsdimsemr 8 ddgendpbtiket o/
coer ot aBarky gy TS Ohlset) charin (" Lpraly pioagesc
whi ch when BPFEnteRnngctedt 2 cthai dgwex riengepr?egﬁl ah¥dradldedsCenBradhi ngs
its | owes pdiheoéxtendifiga fon tthe salrdeed.he of fset receptacle of a side
Erbree on Cot obel-B; 1895SnS, (t02 &k, pien WAign] SERUGH, cHe| SSURRFE Fcer al o
P. Hebert oRo%bhergs crids@ptienbercovgr X3Qht displosescna s sider poeket
batont - 4, 3087758 Taing £ pafheBe AvEFRLy Uit tthes conthfhea ooy
di scl oses atRi 8kBedr cdolakerad POELS iifpridieinfisel crecertactfoberet ool of
Cool £0 he actuared by gt o B oD Iy o emyeput
wi thout engABKREMBRe LBy aREid Goui (S ng HRTRS & (FASGpHBPCERR of
its orientingndrel. hadvingtleerlatpralenort r éhatiss t offsdtt epécaptablael ps
L0, o0 bR ECHRNRR Wl o R B R 0 117 1T D e,
Tommy C. Foust oF-8priBatent 1g¥S3 ¢6e8) owhichn iissmesy dip Mred gF ecBegbe
ki ckovep st ogh Wovehbet 6" Wod7IPIgi sdidudd!rfd Ar1) EPBe R8EkSver tool
which is actuated in response to its trip key engaging a
downwardly facing shoulder when the kickover tool lifted
in the well tubing. '
U.S. Patent 4,294,313, which issued to Harry E.
20 Schwegman on October 13, 1981, discloses a kickover tool
of the 90-degree type wherein its pivot arm pivots from an
aligned position to a misaligned position wherein it ex-
tends outward - of the kickover tool at substantially
90-degrees thus making' possible much shorter side pocket
25 mandrels and applying straighter axial forces to valves .
and the like as they are installed and removed thereby. o/
U.S. Patent 3,837,398, which issued to John H. Yonker
on September 24, 1974 is an improvement over the Schwegman
- kickover tool (U.S. Patent 4,294,313, supra) in which the
30 pivot arm is releasably locked in its misaligned position
until withdrawn from the side pockét mandrel.
U.S. Patent 4,103,740, which issued to John H. Yonker
on ‘August 1, 1978 is a further improvement over the kick-
over tool of Schwegman (U.S. Patent 4,294,313, supra) in
35 which the orienting key is designed for more dependable
operation. - ' - B o '
- 0.s. Patent 3,876,001, which issued to William B.
Goode on April 8, 1975, discloses an orienting type



UsS Patent 2,962,097 which issued to WlliamW 25 Dollison on
Novenber 29, 1960, discloses (see Figure 6) a tool having a collet for
engaging a well tool and which is rel easablee upon shearing a pin. This type
aof tool can be used for certain running or pulling operations and can be
arranged to sh#dckbirerpitodlorwh Btleashennordeptede ahd m@tﬁﬂle&ﬂnhﬁqes in-

ggzwggfard jarri eaﬁfz}ai%% fégfrl%gé HHa s&?ég&litghispeks ued 5t 'é”waqqet

et al. 0Ses runnt n ooI aving
f or engagi ng aPﬂéP-ftlp@ol abevie ddie epfifseny sp¢ep’gaglasafto asp@sl tHagket
wherein the coph@ureilngers are sup- 35 ported against inward novenment to,
thus, maintain enga

rel easi ng position %pc?n zfﬁﬁqrﬂ'at*o?P%fs%%fVPéant’-sﬁﬁﬁFil Fp e Ro
runni ng tool tommet@bm' 4he mpm,n@dd)dﬂﬁn¢aten‘t8-4m/ﬁ dge vﬂﬂid:letlsélﬁleda

position mhere |l e ers re ed and may
rel easi ng posi |on q%’ gﬁ% EnFs ﬁ%?y) %PghGﬁ&&e égﬁéh%
April 1, 1958mpandemEnSs d%gnﬂthQZEEnkdﬁérvtmch o€sGeddse pilbréherPPend®58

also to C. B S 896, @hscl %a LL JARS for use in applying jarring inpacts
to well toals domnhole %§ wgrs are of the hydraulic type having a

cylinder with a p|spbﬁ-shaﬁﬂﬂﬂ¥trﬂw%§%r%ﬁ% a¥hdch  iss¥egn Hvd Da%idnEing
fromthe pi StOHe&&dtleﬁﬂngalﬂiﬁ\@d.S)f 1bB8, CcaispUSses alhgicHevete tbsl

LLLLESreWm}wgn2§gr?‘%- ei'csp g%gﬂ‘lﬂ\pﬁ'(?véﬂ%sg‘l'gr?nggtsﬁgc bt ‘genggde{/ R o
separate the hyUr8ul iRatentud, BF6, OOﬁJosuphahmﬁhefhmpdsvwhadteﬂm&bling
Corpensal s oy tha* SSRGSl IBeh Al pi Hidldthg B Senyen:
vel | flow dSndidesrlh A% irnteing cepeavre it cvithony &nggglnq the epeRYENn-
upwardly faci ngishall &¥ipyithd @HBUlder? atPdHe upper end of its orienting
slot. A further improvement relates to a detent which
helps to maintain the kickover tool in its misaligned
position after it has been actuated to such position.

20 U.S. Patent 4,442,893 which issued to Tommy C. Foust
on April 17, 1984, discloses an improved 90-degree type
kickover tool which is very simply structured of minimal
parts. : — -

'U.S. Patent 2,962,097 which issued to William W.
25 Dollison on November 29, 1960, discloses (see Figure 6) a
tool havin§ a_col1et for engaging a well tool and which is
releasable upon shearing a pin. This type of tool can be
used for certain running or pulling operations and can be
arranged to shear the pin for release in response to up-

30 ward or downward jarring impacts. _
U.S. Patent 4,035,011 which issued to Imre I. Gazda,
et al. on July 12, 1977, discloses a running tool having a
collet for engaging a well tool, the collet being spring
biased to a position wherein the collet fingers are sup-
35 ported against inward movement to, thus, maintain engage-
. ment with the well tool, the collet being movable to
releasing position upon application of sufficient pulling
force to the running tool to overcome the spring load and

nment with the well tool the collet bein nnvable to



t hereof, said met hod conprising the steps of: providing a well tool|
havi ng an upwardly opening bore at its upper end and having first friction
means nount ed thereabout, said well tool also having an 25 ext ernal
downwardly facing shoulder, and a tool string including a running tool

having second friction nmeans thereqng frictionally engaging said second .
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descri bed now by haay.ngOa cyliridexemmhlje pmttqn sé.}ﬁdhhle?ﬂ!iété:iui 3nd &?f erfance

to the accpmpanyi avxg:&gs -igure 1l.ig a i ca

Vi ew showi ﬁ%ma s sur ace por’{ | 5'?119'3& E?#. \r,%}q égf’ﬂga%aﬁ?q Eg

therein for no®MdoPEngthe wlimder:, Phesdevice oisifilled emiehat u][e

or t he Iike ttipgg surface
hydetaul 06 xﬁécﬁ!hid“ TB &Qﬁe b F&?;(k)q%}étﬁﬁé r&;ﬂ(gje Eﬁ 1

for processmg Fi gures 2 2B, and

| ongi t udi nal secPrEASATS | WAENSYSE ﬁ&eaP?‘%’é@btr&Sl éxteﬂdfinstéhl Ifdi.qa@nngn a we
and shovm ng a 20pistononis orpregridedt r toesdpdratePehdt hydriNSid meaikher ei n:

15 from the well fluids which enter to. compensate for the
displacement of the piston rod. l '

According to the present invention there is
provided a method of installing a well tool in a well
flow conductor having a receptacle bore having an

20 internal upwardly facing shoulder and forming a part
thereof,  said method comprising the steps of:
providing a well tool having an upwardly opening bore
at its upper end and having first friction means
mounted thereabout, said well tool also having an

25 external downwardly facing shoulder, and a tool string \;j
including ‘a running tool having second friction means
thereon; frictionally engaging said second friction
means of said running tool with said upwardly opening
bore of said well tool; lowering said well tool into

30 said well flow cenductor_ on said tool string until
said well tool engages said receptacle bore, , and
allowing- the weight of said tool string and said well
tool to force said well tool into said receptacle bore
until its external downwardly facing shoulder engages

35 said internal upwardly facing shoulder in .said



Figure 3 is a cross-sectional view taken along line 3--3 of Figure 2B;
Figure 4 is a fragnentary | ongi tudi nal secti onal view show ng the
el ectrical connection 25 bet ween the instrunent and the receptacle;
Figure 5 is a cross-sectional view taken along line 5--5 of Figure 4;
Figures 6A, 6B, and 6C taken toggther, constitute a |ongitudinal
view, partly in section and 30 °~  parfly in elevation showng the

ki skbver tool and rmeeeptgcieol boregs thdgfvbng d m@idar topl| estmimg i kg an
instument into a WijilsenGhed’ §a¥d | r iRARs ¥ige e 5
line 7--7 of Figure GA?EE?EufzééEg%égﬂg_g%?é§a en toée?%e?%iggng???ﬁﬁg a
fragmentary IongitJﬁFﬂalf§8@tiiﬁﬁﬂfRHQQ%PBFlt?RHQGQH%9§ant§%+deREY4ﬁ§¥m ng
tool of Figures 6AfatfingnBot€ of said%ell BdSRldrghedekivEkgVesaitdsivWglan

supporting the instr nt_Lp.a |laterall | splaced.pgsition: Figure 9 is a
cross-sect i o%al vi etv‘\?té’trigkeﬁlgpongsaﬁ"l e §1y"-rg+'of % gnBAI,“ei%s Fi 0A and
10B, taken toget herfrictionaily eengagedvini nsaid tmecEpgacde Swoxeywd 8Bndbut

showi ng the ki ckovegy; i N t t lgn OSLLEQN | teql
lifted out of the ?f‘&%‘@‘%%g?é %’%ﬂ%e%’gg §rfldd %%Péurééi%‘?e?al ;fr}cki"c"zc;

Figures |1 A 11B t of¥FeBnstitute a | ongitudinal sectional view showing a
nmodi fied form of the ki ckoverhé oinventibhewilDbe)dedestebaddndvaVitig aray

runni ng tool gt tachgd Lgrefg TLom wigh, i s, suaponted anel ISLIUTE g

accompanying drawings. 1In the drawings:

Figure 1 is a ‘schematical view showing a
~— subsurface portion of 'a well having means installed
therein for monitoring a parameter, pressure or
15  temperature, or the 1like, and for. transmitting
appropriate signals to the surface for processing;
Figures 2A, 2B, and 2C, taken together,
constitute a longitudinal sectional view showing a
‘receptacle for installation in a well and showing a
20 - monitoring instrument in operating position therein;
Figure -3 1is a cross-sectional view taken
along line 3--3 of Figure 2B;
Figure 4 is a fragmentary longitudinal
sectional view showing?'the ‘electrical connection
U 25 between the instrument and the receptacle; '
Figure 5 is a cross-sectional view taken
along line 5--5 of Figure 4; | .
Figures 6A, 6B, and 6C, taken together,
constitute a longitudinal view, partly in section and
30 partly in elevation showing the kickover tool and
running tool



Fi gures 12A-12B together constitute a view 5 simlar to Figures -
| 1A-1 1B but showi ng the kickover tool in kickover or m saligned position;
Figure 13 is a cross-sectional view taken along line 13--13 of Figure 11A;
10 Figure 14 is a fragnmentary | ongitudinal view of an upper portion of the

" ki ckover tool of Figure 11A |ooking fromthe side opposite that from which .
the orienting key protrudes; 15 Figu 15 is an oblique exploded view
showi ng the orienting key together hkfh its associated spring and pins; ?U/
Figure 16 is a side view of te orienting key show ng the spring latched in
operative position and ready for installation in the kickover tool.

Figure 17 is a Eéaﬁléﬁn*&hﬁ'#@%.' shQi 8 10Ger 'Vﬁie%éfﬁﬁ%)@ni%@be as it
appears prior to berng Installed about the rJ%ﬁing tool of Figures FIB and
12B. 5 Figure 18eif; an enlarged cross-sectional view taken along line

18--18 of Figure 11B, the | ouvers being shown schematically; Figure 19

is a fragnentary |ongitudinal sectional view of a nodified formof side
pocket mandrel showing an instrument frictionally held in the offset

receptacl e in which nqgueeking d efesm dessdeeio REDV 884 tORen alonki gure 20
is a view showing an instrument fric- tionally supported on a running-in

tool ssring andidheut7--g RE iMigwdd egshj n a | anding receptacle in a well
fl ow conductor and frictionally retained there, the running-in

Figures 8A and 8B, téken together, ccnstitute a o
fragmentary longitudinal sectional view of the
kickover tool and runhing tool of Figures 6A, 6B and
10 ' 6C in misalignéd kickover position suppdrting the

instrument in & laterally displaced position;

Figure 9 is a cfoss-seétional view taken
along line 9--9 of Figure 83;
15
Figures le and lOBﬁ taken together, constitute
a view similar to Figures ‘8A and 8B, but showing the -/
kickover tool being restored to éligned position as
it is lifted out of the side pocket mandrel of

20 Figures 2A, 2B and 2C;

Figures 11A-11B together constitute a
longitudinal sectional view showing a modified form

of the kickover tool in the running mode and having a

r



tool string being subsequently pulled free and withdrawmn 10 fromthe well;
ane’ Fi gures 21A and 21B together constitute a fragnentary |ongitudinal
sectional view of a nodified instrument sim- lar to the instrunment of
Figures 2B-2C. Referring nowto Figure 1, it will be seen that the 15 well
20 is provided with well casing 21 in m@ich isin- stalled a well tubing
24. A packer 26 seals the annul us betwe & the tubing 24 and casing 21 in
the_Jower part of the well 20. The annulus may be filled as desired with
gas, liquid, nud, or the like., Productiop fluids_fromjihe 20 formation
(not shown) enter tﬁ%n%ég$n€°%i ?ﬁﬁ%ﬁﬁﬁéng?5F§9 FF8ﬂswé%°BeF5mﬁPﬁg°§§8Eer
26 and fIOM/upmardlghtfﬁgggghégg,bore 27 of well tubing 24 to the surface.
' For nonitoring a paraneter, suth as pressure, and/or tenperature, or the
| i ke, at a downhole location in the 25 well while receiving val ues of such
paranmeter or paranme- ters at the surface virtually instantaneously, the

wel | 20 i's further provipgggumesh eaui paepbqubheh wbhkeewebe desgeibed. A
special form of side pocket mandrel 30 is Connected 30 into the well

tubing 24 mt the desimiglat Ottt Fdui&sbetAE1B Patt shoRLRgl theTRUGkover
production fluids will flow up- wardly through the side pocket mandrel on
their way to the sutéelein Skilekpoekedr mabdatligRédi posigibar to those side
35 pocket mandrels disclosed in patent Re. 29,870 to H H Moore, et al.,
patent 4,333,527 to Robert S. Higgins, et al., patent 4,416,330 to David T.
Merritt, et al., as well_as patent 3,939,075 to Bernard J.P. dotin, et
al., and patent 4, 105F230re L3 19 Beehasg-gertionali wiew: taken alpngf
whilch patents are ipgorporated into this agglication for all purposes by
reference thereto. ¥HRestde~bdcREt FHaBREReL180 has, of course, a main 05
bore 32 e;finding through it fromone end to the other and this main bore
is axiall ligned with the bore 27 of the

Figure 14 is a fragmentary longitudinal view of
an upper portion of the kickover tool of Figure 11A
looking from the side opposite that from which the

orienting key protrudes;

15
Figure 15 is an oblique exploded view showing
the orienting key together with its associated spring
U . and pins;
20 Figure 16 is a side view of te orienting key

showing the spring latched in operative position and

ready for installation in the kickover tool.



t ubi ng.- The side pocket mandrel s further provided with a laterally

of fset receptacle bore 36 for receiving an in- strunent 38 suitable for -

nonitoring the desired parameter 10 or paraneters. Above the offset
receptacle bore 36, the side pocket mandrel is shown to have a belly

providi ng anpl e space for operation of a suitable kickover tool, to be
described later, for installing toollgguch as instru- nent 38 in or

renmovi ng such instruments fromthe re€epta- 15 cle bore. Simlar to the
manner taught in patents 3 , 075 d 4,105,279 to Jotin, et al., supra,
the | ower end of theﬂ@i’éﬁ ﬁéﬁ?%@%@ﬁ%r%@@%ﬁ%éb@ an

el ectrical plug J I contact nenber 44, to be de- 20
scribed later, tléab@\géﬁn%ﬂ%eﬁ%g{/q{%e%nﬁ? ufrrbrﬁp%%a.rsﬂk‘?’éd:?i*&%&nw re 43
is attached to tihgtQ@yt f 0 _the su ce. _The

i nstrunent 38 has inllil?rs‘,i gg\}jel% eﬁf%%c%y %ﬁ@‘%ﬁ“ﬁ% iirL r nt is
installed in thgaegceptacl e bore 36, tel escopes over the upstandi ng 25
contact nenber 44, making electrical contact therewith, while the snap ring
46 cariBied on the instrunent 38 snaps into an internal annular recess 50
provided in the recep- tacle bore. (The instrument 38 nmakes el ectri cal
groundi ng contact w Fligure réceds an enlfardwd JrdsPudetidmdreleg 30 The
instrunment. 38 has at |east one lateral port 52 near its upper end for
admitting wel | ftRkedsalpom diaet difi-ng 8bofe Righur e Hel B nthel mMeniv evher e

sui tabl e sensor ngans (not shown) is provided. The side pocket mandrel

30, whi | e si ni | aPiBIs SRR ssheprtieedd ydi scl osed in the prior

art-nenti oned herei nabove, has no lateral port as do conventional side
pocket mandrels. Thus, neither the main bore 32 nor the recepta- cle bore
36 communi cates with the exterior of the side pocket mandrel.. This

speci al side pocket mandrel 30 com plete with the electrical plug 42,
contact 44, and the nmeans for adapting the instrunment 38 to this equi pnent,
as well as the kickover tool and running tool for installing



05 ,and renoving the instrunent in the well, may be furnished by Ois
Engl neeri ng Corporation, Dallas, Texas electrical wire 43 has its
surface end connected to sui tabl e surfacpng pment, represented by the box
55. Equi pnment 55 includes source el ectrical energy 10 whereby

power nay be transnpigﬁgew am""':.Ee 43¢ nﬁa?ﬁggﬁg tt?xhqlnzgi tgeﬁzlﬁonal

downhol e i nstrupent The i‘nstr ument ar anet er

pakamet ers to PECHoRE- 2t Bedd figd foras off wide cmclsqegnmasdsaék smwmm ‘an
surface via wiins¥Buméati FraRitiPnading Usesa rr&an&r{éaropf%@%bea pteelelin

Ponals 100 | RS SLBaNs ShOLRI0HAD BeETRL BaNG, {ocer O or The

el ectri caloﬁ)ower i sSFEgmpei exd t ds nat rubewnt Iywing wian Lnassuamenel eetiesal

il seE o {eLoiisyeokgpbiten B £okinh iR Rn AOLE MBS,

or the |ike parane- ocatlon 0
i nstrunent wi |$0 0P8 nkRst3lled p#égr%nﬂféﬂdﬂ-ﬁgsﬁ&ﬂ@tﬁﬁél%r dos(a ewedhd/fGrow

tenperature, %oﬁd\&‘c‘téiﬁeanét fE@."cl‘ﬁ%a(lh e&éﬂtéﬂ?é@dtﬁwe | Bhe' wn%ﬂyiltxp
send approprlat to the surfa e each.tine par anet er

sanpl ed. Thus, %%ﬁ g&?’l"ﬁ& q%e’x}?‘hﬁ‘é F?q}‘ﬁgf'—iﬁtm aﬂée? naf‘@alw’t‘?hﬁ’é'awﬂqy
change in Xthe freomneherwdkl ngandni tored may be i medi ately reflected at the
mandr el 30 and | net EHEEES i hy SdcoP ¢ BogBthpR cohBRARNES & frdgary
detail. The sikrnpbendinahngectignaisviewyvpfed wedh fiwdndnstaument: fsiewid- 31

at its upper arwrlaamehsnﬂﬁséfﬁméﬁﬁasb p@aﬁEeEOzbhécwe" tubing 24. A main
bore 32 extends the 35 _full |ength of mandrel 30_and is coextensive

with the flow passa@%?%r%ﬂgoﬁﬁw % %aqr% ubi ndt W?‘Ilré H&espRkEhatatdhie|
I's constr kg edvell a20ani=rprevidédnwith twelhatasdhughvi nid). whifhat ést sin-

4,333,527, o0 St R, Y Ruliyg 245 T IRQL 9 UBBEL PP it
between the tubing 24 and casing 21 in the lower part of
the well 20. The annulus may be filled as desired with
gas, liquid, mud, or the like. Production fluids from the

20 formation (not shown) enter the casing 21 through perfora-
tions 25 below the packer 26 and flow upwardly through the
bore 27 of well tubing 24 to the surface.

For monitoring a parameter, such as pressure, and/or
- temperature, or the like, at a downhole location in the

25 well while receiving values of such parameter or parame-

U ters at the surface virtually instantaneously, the well 20
is further provided with equ:.pment wh:.ch w:.ll now be
described. '

_ A special form of side pocket mandrel 30 is connected

30 into the well tubing 24 at the desired location to become

a part thereof. Thus, production fluids will flow up-

wardly through the side pocket mandrel on thelr way to the
surface.

Side . pocket mandrel 30 is similar to those side

35 pocket mandrels disclosed in patent Re. 29,870 to H.H.

- Moore, et al., patent 4,333,527 to Robert S. Higgins, et

al., patent 4,416,330 to David T. Merritt, et al., as well

as .patent 3,939,075 to Bernard J.P. Glotin, et al., and



The | ower body section is fornmed of a solid bar of steel or from an
extru5|on If formed froma solid barrjtg__ the main bore 32 nust be

nmechi ned, drilled, or sinilarly fashione If material for this |ower
body section is f or med by extrusion, the main bore 32 nmay be forned during

the extr USlﬁtéﬁ@CEFQOSTb%F azspt: %@l B SBT i B, t@P@tﬂﬁ ediaad, a1l
substantlahﬁg graéu ga n_bore 32 as sg én % {b.so ar t other
el ements tHEre o?la5\§n Fie AR ITALPPEREES d3tq KERLHWARR
.shoulder(ﬁforraﬂlrpumpedesphylngfétenbbetde&ehoport 70, the protectlve-
lugs 72, the | owpy d f:'sé)j«_ac' I pe,ke d

conpl e'éd)glg t he CI rcu erenﬁ cket ﬁc#}gi _”‘%6 ecggt accﬂﬁl%%reB aJ.n
provi d \MHQF?Kﬁ?a?%?%ﬁdbbgtthﬁaﬁghoﬁﬁeﬁrpﬂaﬁner&Pﬁ Qﬁhﬁﬁsﬁnd

ot herwi se Iﬁmﬁfﬂaahebbﬂberi@@ﬁtaqw Saﬁa%@%tﬁhaﬁe bbeel Rierdored the
si de pocket, mapdrel 30 hag _no 5{ nicajion wih the exterjor

t her eof . zotubmg'Th'EhﬁpEéF‘ebS&’F Axsl ni§ SErFBFﬁe&rPP’&rﬂeél SR par
of steel, batlasepadiigr altlf;e‘tomeuEp‘trmwbm r3Gi por retedningrad 4destion

O U1 UPRECCIagNe o261 k8D chR1R bl EAMLE: g hel Be3S5Rd ELGHIERS that
a 25 rothd et parshepersay lid:qyeafemeafrfsertampegmg)fbnaadﬁél.s tHe gr eat
pressures aé:gdéo pBEKW! I}ﬁéxg@f'el 1£hesa&vﬁr %hatP@vZS ISbﬁgnnel -5 fEieymy 80

cylindrical bore portion | arg Iongltu | na
(as taught 3%P}Rt EHPCQ £o5, :5’3?1{43'-#%? r‘?ftt"=l giigpbleokdrkRysthdiin R0 as

shown. The feyaegcbea qfa‘ﬁétt ff@fn EHEtE&uﬂnbOFﬂbdijn:d sﬂchhh% ClsEL MPLISES
t he instrunent 3§?| R_an._o t he eyvvawa

whi | e bei nd"Bit st P Q¥ rﬁe’%%vc’tq%ns‘féo[h at‘:‘&%{ﬁf“?‘ﬁBtFn&P e''recepta

sufficikht Iglenchowewto protect it from being struck by nost ordl nary 35
fools whiGh MY $fniPUered i Om%ﬁﬁeWEItIa ub! 96 palartddlis, 4374 Nendipper

body section 62 15 su i CIent t 0 accommpdate any ifstrument, such as
i nstrument 86L0%Hr2%2 Eft F}%rl e&ﬂ-eal-OftﬁBPFﬁdué:thﬂ/ lower end of the

receptacle is bored and threaded to receive an electrical
plug 42 having an upstanding contact member 44, to be de-
20 scribed later, to be contacted by the instrument 38. An
electrical wire 43 is attached to the outer end of plug 42
and extends to the surface. The instrument 38 has in its
lower end a socket which, when the instrument is installed
in the receptacle bore 36, telescopes over the upstanding
25 contact member 44, making electrical contact therewith,
while the snap ring 46 carried on the-instfument 38 snaps ;J
into an internal annular recess 50 provided in the recep-
tacle bore. (The instrument 38 makes electrical grounding
contact with the receptacle of the side pocket mandrel.)
30 The instrument 38 has at least one lateral port 52 near
its upper end for admitting well fluids from the tubing
bore into the instrument where suitable sensor means (not
shown) is provided.
~ The side pocket mandrel 30, .while similar to several
35 of those disclosed in the prior art mentioned hereinabove,
has no 1lateral port as do conventional side pocket
mahdrels.i Thus, neither the main bore 32 nor the recepta-
cle bore 36 communicates with the:exterior of:the side



The upper and |ower ends of the upper body section 62 are prepared for
mé#ﬂlng preferably in the manner taught in Egtent 4,333,527, supra. Its

| ower 'end is welded as at 74 to the upper i of the | ower body section 64,
as 05 before explained. The upper end of the upper body section 62 is -

ci reunf erenti apbyxet! dRtherl Sfhio éﬁéciaw&laadlp%fcﬁéier&bqﬂffefnﬁopé &h€
6D after it has ded. The f er end gl ece

b en susl:t‘agk1 prepared to be so we
60y, if it p&e &siYfE §r £leRFrifgae PlugnhA2 £ oFonkackat
orienting Kkicheans floroladaptrision thee mﬁmwid1 i) mi§réqmipxséxeeyeas

h th 4 be_f
and seour eg 1 n*ead w1 e aren Afal AR FUfpIng {Eal! Y it LIERy
structure, OPheandegemawingriiel instruvgat is t@emléoem&mﬁurhemed
circunferenti abPeoﬁlsdgql Ahedlr iHy (P UHPRA %{e SBF? spper end pi ece.

The orienting sfeeve is provided with™a pair of aces_92 which
extend froma poi nt The FIMGHTIFal ‘&uﬁ?gﬂ:’pbﬁﬁt Wirfagment eepnectede

| ocated 180 degoeeuiftaled Bu¥fare eT %@eﬁt\ﬂ BEpHEsEHEEACRY e Woxys ot
proceed al ong hﬁg‘ﬁt hand %nd l.ef t.- lical paths to arrive t he hlgh

point 96. The d 3| I8P It A arRt§FoE LG Hes®ReTY
downwar dl ylpacwhgrehqulpdmeﬂﬁtayoum trayegeict ted aniorwird 149, keluof42, and

kickover tool Lapeaciuiaty Ol |0 RbubAots IR kKo DL cbilysbich

will be explain per end he orTentr ng
sl eeve is thred8ed themt ssmsegr the ammmten pﬂre mamewengtas Heefmpri-

expl ai ned. Thetgh@al bngalsetid dletdli dde s%d#aﬂo%@ék n@é‘d&% S #Rcangishe

|ns\t_;umant 38 are shown in greater detall_i1no Fig- ure 4. .Referring nowto
Figure 4, the WiZe: Adcal ENY SIetRFRdes Beans: £ PFOGeET g | SHER

end of thelsecsngnhasl efdor bnBédbatei displakgt storigd BA andndmcrywppank)y

facing seating %%8@ %% ti’ ggened firmy agai nst 35 downwardly
facing seating shou r a conven- tional netal-to-netal seal.

I8
A resilient ring, gm,aslh@—ﬁhergtlwv&%ﬂ sismlfkawing, prognet éhwhngA so
connector 106 pony @3S A &XIMEL P&l 108 $pp1188S th! Irivthifiit o1,
will transmit electrical impulses to the surface to indi-
20 cate the pressure, and/or temperature, or the like parame-
ter, at the location of the instrument in the well. The
instrument will ordinarily be programmed to sample the
pressure, and/or temperature, or the llke, at perhaps
closely spaced time intervals and to send appropriate sig-
25 nals to the surface each time a parameter is sampled.
U Thus, monitoring is virtually instantaneous and in real
time. Any change in the parameter being monitored may be
imniediately reflected at the surface.

Referring now to Figures 2a, 2B, and 2C, the side

30 pocket mandrel 30 and instrument 38 are seen to be illus-
trated in greater detail.

The side pocket mandrel 30 is provided with means
such as thread 31 at its upper and lower ends for attach-
ment to the well tubing 24. A main bore 32 extends the

35 full length of the mandrel 30 and is coextensive with the
- flow passage 27 through the well tubing:. ' The side pocket
mandrel is constructed in a manner very similar to that
taught in U.S. Patents 4,333,527 and 4,416,330, supra. It



exposed as at 110 to be attached to a suitable conductor, such as conduct&zk_
wre 43, by a suitable connector, such %5 a snap-on connector (not shown),
while its internal end is attached to, is integral with mal e contact
menber 05 112. The plug 42 has its upper end portion reduced in outside

di anet er adsatformedmif canivppent end plesee 6020 arhawprr dpodRrt seatiohl ange ,.

121 at its gpeineE 1Ak MdEhEditior sasUitable plastic  having
desired (?I el e(ﬁrl [ proper}%lses % J('jcl’sposed bet ween_t he pl %42 and thev

mal e 10 cont act TREHEIWaH 2bPEY 2 RAHiGMINtS nfosmesh @t @i SO
t her ebet wegrte®ld, ot hﬁeomcawslmﬁmdamst af Faffoeetio fim 4 U@clmnbafbus an

upst an |ng ont act nber .44 i s .pr,ovi ded. at o) nd_of the Leq tacl e
bor o, O 6 AR T0e 533 AR Ee BECRpReRec bt hort SERIAPK
mandrel ' s rfmsﬂnzknm@.Bz i€ gmverial alfloew thbpelaireai nhgdyarskdtismn pa,ssage

of fluids %m%co r%e(?iéfﬁféncaéﬂé &fla 1NOBEPY - 37 hﬁaireﬂal ?o?@&&' auﬁ&%a of

the electric I's..carrred on the extrene
i nstrunent th® egrushon precess: IBhesrecepbacte borehsé fsnthenp®ari on

125 of thi $HEEECERhsb¥nBis2tR Yarkdl d10VEHInRlisCiBdr@! 380N s duhbRh ,TEANS
129 extending, therethrqough to el'ectrically connect the_ instrunent 38 to

the ferd e t$On23FSs "Eﬁetﬁéhéi"e(ﬂlﬁnleé}t%oﬁlﬁ%’é?Bﬁ' ?Hé’hcciﬁ)lpﬁ i $P&F ached
between t heridiy réu‘éssmwt théd hbeaeaegt rfa@ih @ tsiobydéhr eads thad and

eal ed n 2 e I f the
::guzl er %rseeas % Péﬁ?’g?‘?p i%de HO%‘JI’ ozgl’ éﬁ-gé’ E’E’? %ﬁ%g %r essed
into a recelsws)ﬂb} i huehdloalem tlme%@péﬂ-.erﬁnd)f tbentsmﬁcwlugsllaneaﬂrﬁﬂo _
shoul der ed dfyefey Neb@ - § dfetgmf Y ﬁﬁféﬁx‘?@' ﬁe%elfd“f@' CaipleaCt N/

The coupl er 127 IS pro th®a suitable exter na annul-ar recess 50 in
whi ch tive §@§;99’-‘r%€glp & 6PoxQ eB6 Fi- PE’PKIQ&F withaMq krterrbyPRELC RepRs
i nstrument dtmdxet thaed @paihn g¥st t QN andt hies reeaatreztilse bmpei}@ori’ae

zirzra![ ﬁefg{ 8n 125669‘(;4%'[ Qe conngcto |n% llj:ge’s t%ehoil{a d .éLréfOoPa%hg nor e
pocket mandrel 30 has no fluid communication with the
exterior thereof. :

20 The upper body sectlon 62 may be formed from a solid
bar of steel, but is _preferab_ly formed from an extrusion.
A transverse section of this upper body section is seen in
Figure 3. It is seen in Figure 3 that the outer shape 76
in the upper _bodj_r section 62 is generally oval, however, a

25 round oui:ef 'shape ‘may be preferred in large sizes of
mandrels if great pressures are to be withstood. The \J
inner shape 78 1s much like a cylindrical bore portion 79
with a large longltudlnal channel__or keyway 80 (as taught
in patent 4,416,330 to Merritt, et al.) opening thereinto

30 as shown. The keyway 80 is offset from the main bore and
in this case houses the instzf_umen_t 38 in an out-of-the-way
location. 1In addition, the keyway. while being of suffi-
c1ent sectlon to accept the instrument, is sufficiently
narrow to protect it from being struck by most ordlnary

35 tools ‘which may be lowered into the well tubing. In addi-
tion, the upper body section 62 is sufficiently long to
accommodate ahy inej:r.ument, ~such as instrument 38, pres-
ently available to _the industry.



epnl arged and threaded at its upper end as at 130 for attachnment to
coupler 127. Bore 142 has its | ower porti nlarged as at 144. ° Wthin
bore 142 and its |ower en- |arged portion?m, a femal e electrical
receptacl € is pro- vided, which will now be described. 05 An

I nsul ating sleeve 1 ' I3t fRidL. t 0 | f resiljent
seal ri ngg 152 seal &%g!t \?\I/epgr?%tc%gld\gﬂ(} y %nf}ﬁ]%%séu}%atl g f;lll'g%é\)é sg%cgﬁ%’\'}méfm
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in the housi,n e | ower_en of_.the.sleeve, as seen.in Figure 4,
is spaced a shéit d‘fs%gg‘ﬁceu??%ﬁt IBﬁertrifndli’UGrofb?‘%é RASSIRP B2, as

. conduct or 88ckbeferebexplédnesi.poThe upper rvidleo tthé nppert i oy seveidho
- as shown. Thig f@ﬁn rg- [ |, bpre 4 f

. receiving the u%gﬁgﬁlu ng f&%%%‘g?fﬁgao?gt %g %ﬂdﬁéﬂ t?1% &O&é?%e?n?o
~ be ex- plai nedofjuEleatnren hengoipieowers® bafterc4it ehaisnabesn tdwitably

- conduct or sockptrepRFad tH¥ded BJ GG .J n outside dianeter as at 166 and
© this reduced dianeter portion has a 20 pair of seal ,ring recesses forned

therein in which redf€ YRRAT &4 PISLR 9@smare dfspssdé Besixkad g ypro-
engage thelPnneideal meahs nPdrat iaegudltdare ) asriditing Sebdkoveri OL6E1 4.
The upper end er,162 is .dridl and. threaded for, attachment of plug
170. Plug 170 ?E‘?%?g%'dé’ §§J°§’\Rz(%er‘# &i%'aébl%”re& 9 e 19 &?e%%i&’?\g
the lower end oriepting- | sheeviec@duct Fhisodotlénbingoigilemve 2B4asmay be

expl ai ned ear | .irgimele@and sedu@ed i) oﬁ@%t%i%ﬁ%%ﬁ%%ﬁe%§ In

fonged with an 'Enternal annul ar recesSs 17 ) F
contact nenber tR¢4 ijfnskrated, stpuchurey ithe wleeve risifrmedaam esepa-

conduct i velhat gatel pdedemwhikt ¢e dhdriicid-dimmtasdriterhl IhPiweI®adedsi &t 90
shaped to be ag i erference fit \gg t ki_ét he ugst andc*]ng. conductor menber‘_ 44
and its springi-ness'astkNes §88d %ontitt URPER (R PHECSs nekferofieiiinghe

conduct or sockefle§?. isCopracidéhritivra pair of guide surfaces 92 which

extend from a point 94 upwardly to a high point 96 which

may or may not be located 180 degrees from point 94. The

20 two guide surfaces may or may not proceed along right-hand

and left-hand helical paths to arrive at the high point

96. The high point is thus shaped like a notch and pro-

vides a downwardly facing shoulder 96 to be engaged by an

orienting key of a kickover tool for actuation thereof in

25 the well known manner, but which will be explainéd briefly

U herein below. The upper end of the orienting sleeve is

threaded as at 31 for attachment to the well tubing as
before explained. | L

. The electrical contacts of the side pocket mandrel 30

30  and the instrument 38 are shown in greater detail in Fig-

ure 4. Referring now to Figure 4, the electrical plug 42

is secured as by threads 41 in the lower end of the recep-

tacle bore 36 of side pocket mandrel 30 and its upwardly

facing seating shoulder 100 is tightened firmly against

35 downwardly facing seating shoulder 101 forming a conven-

tional metal-to-metal seal. A resilient ring, such as

o-ring 102 seals about the plug as shown. A connector 106

provides a conductor rod 108 which has its external end



menbers such as contact nenber 174 are avail able from Hugin Industries,
Inc., Los Altos, California.) The | r end of the conductor socket
menber 162 is substantially even with ?% | ower end of the insulating

sl eeve 150. Below their lower ends is a pair of insulator rings 176 which

may be shapgbdsdRtdLald ylf@dwhsa ateakheddt 'aeds@&mmﬁaﬁaﬁeés ran

i nternal annil ar recess in ositioned a snap ring 178 having its
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i s di sposedayigghian |¢?§1%E}'ﬁgﬂ- ablange niR 1 oat f bEs seaPergePdengddi £9TM8E i nner
val | of th%ﬂﬁouaﬂ Ngsagtadaen. phastiied 184ving' et aeBedeldn Ph3EEeb¥ric

retaining ring 192 engaged_in a i i nt.ernal annular oovelnthe
oo a1 Bobar i rig ok apesedy batugen e Uiz, art N, RA1E0s

t he i nd@l atauntradigsméxi'ﬁerandm o saapidi shuhiingadr hstvert cdrtudltimpgeni ng
for receivi n g act a rger _assure
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conduct or rfsmsrion. well fluids, salt ‘water, nud, acids, and other unclean

and/ or noni nsul 31‘11&53 |éﬂ%§§t£ﬁ&ln?ec8hﬁhé@eﬂlefrdﬂé"f‘ te. f@niaashaéaastat t he
time that the ipstrunent |s®|nqia and t he .| ower Ren endo t he o/

i nstrunment GRE ¢ LPHEE o RRE (8 rregePtaslap iohft nghc FrBer7 44 in
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passage of fluids and solid part:.cles carried thereby.
The female portion 125 of the electrical connector is
carried on the extreme lower end of the instrument 38.
20 The instrument 38 is connected to this female portion 125
of this connector by a coupler 127 having electrical con-
ductor means 129 extending therethrough to electrically
connect the instrument 38 to the female portion 125 of the
electrical connector. The coupler is attached between the
25 instrument and the electrical connector by threads 130 and )
is sealed by resilient seal rings 132. The electrical </
conductor 129 of the coupler 127 is preferably spring
loaded and its lower end is firmly pressed into a recess
or blind hole 'in the upper end of contact plug 134 and
30 shouldered therein to assure good and unlnterrupted elec-
trical contact. _ '
The coupler 127 is provided with a suitable external
~annular i:_'ecess 50 in which the snap ring 46 (see Fig-
ure 2C) is carried and by which the instrument is retained
35 in position in the receptacle bore 36.
_ The female portion 125 of the connector includes a
housing 140 having a bore 142 theréthrough.- Bore 142 is
enlarged and threaded at its upper end as at 130 for



35 ,the conductor sleeve 162. This piston has a concave | ower surface 202
which conforns substantially to the round upper end surface of contact
menber 44 and the | ower outer edge of theelgﬂston is rounded to form an
annul ar cam surface which will allowthe |ower end of the piston to pass

through snap r he inside dinggnsion of the snap ri n bei ng )
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as a silicone I qui d a suitabl e _non-con grease
desirable forS ?I%Vﬂenéﬁ yS&AN { ks Figure 4o B8 SHpagad ya| é@@ﬂ'—h&%%ﬂﬁa’tc%f
the wel | i quithsomothe Eweﬁnéﬁﬂe!ﬂsobe theuhdusingRace 214 will then be

b d d and |1 d t | 25 When t
i'ston 200 15 i itk ooHdtql kRt mstbe ot 92 i) PRRERRIAY! MR LA
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forced down i ntRFtFHen %EEpme’PHEFe‘*ﬁoPﬁ the mﬁ@dll'@lerinopema@rmmftqm ex-

instrunent stapsl@ined. Just above the point where bore 164 terminates,
the conductor socket member 162 is reduced in outside

diameter as at 166 and this reduced diameter portion has a

20 pair of seal ring recesses formed therein in which resil-

ient seal rings 168 are disposed to sealingly engage the

inner wall of insulating sleeve 150 as clearly seen in

Figure 4. The upper end of member 162 is drilled and

threaded for attachment of plug 170. Plug 170 is provided

25 with a suitable recess or bore for receiving the lower énd

U . of .spring-loaded conductor rod 129 of coupler 127 as
‘explained earlier. '

Near its lower end, conductor socket member 162 is

formed with an internal annular recess 172 in which is

30 disposed a contact member 174 which is formed of Spring

brass or other suitable conductive material and may be

gold plated if desired. This member is shaped to be an

interference fit with the upstanding conductor member 44

and its springiness assures good contact with both the

35 member 44 and the conductor socket 162. ' (Contact bands or

-members ‘such as contact member 174 are- avallable from
Hugln Industries, Inc., Los Altos, Callfornla )



to tel escope over the upstandi ng contact nenber 44. The nenber 44

I mredi atel y engages the | ower end of e.piston. 35 As the instrunent is
forced further downward, the fluid ab%bt he piston is conpressed and then *
di spl aced. Space 214 is cl osed above the piston. The only route of escape

for the insulati t o.this
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in Figure S%engaging the inner wall of the housing as shown. The ring
184 is retained in place by a retaining ring 192 engaged

‘ in a suitable internal annular groove in the inner wall of

20 the housing 140 as seen in the drawing. The ring 184, the

insulator rings 176, and the snap ring 178 each have a

central opening for receiving the upstanding = contact
member 44 as shown.. '

In order to assure good, clean contact between the

25 instrument 38 and the upstanéing.conductor member 44, well )

fluids, salt water, mud, acids, and other unclean and/or "

noninsulating liquids must be excluded from the contact

areas at the time that the instrument is installed and the

lower open end of the instrument is telescoped down over

30 the upstanding contact member 44 in the lower end of the

receptacle bore 36 in the side pocket mandrel. Means for

accomplishing such good, clean connection are provided and
will here be explained. ‘

A piston 200 is slidably disposed in the bore 164 of

35 the conductpr sleeve 162. This piston has a concave lower

surface 202 which conforms substantially to the rounded

upper end surface of contact member 44 and the lower outer

edge of the piston is rounded to form an annular cam



This recess 221 is in dlrect fluid connunlcatlon wi th the space 214 above
piston 200 via a plurality of holes 224, ough the insulator sleeve 150,
and a plurality of holes 226 in the cond xr sl eeve 162, as shown. An

annul ar 35 recess 228 is formed in the conductor sleeve to facilitate the

movenent of | gutzdid waelclohes1224 104 &20. 100ex0Uha - dE0ths RAMAedLy

wWth a passage t hr ough |ts wall to fl g conmunj cat e recess
$

exheri or of RARE nbEPhgh FRaP r}%l’é'é%gy Fhsyi trside @Ré‘epérlmfbfoﬁhthe
of f-center trammey seinbeid) iMharentsl ¢! Srdl Ve eean Ntk 996€ep. diShetapd

of hole 230 is It suc screw 232 heck val ve
assenbly 234 |r?l¥05 pasgaée%%dﬁmerlﬁr?g tﬁé‘qalngﬁ% fP%i ﬁgrﬁﬁffgbﬁ'ﬁe %t 8FTor
of housing f40¢@§1mmt®t‘éhlebplsmnarrdﬁmebnnsmm 208t p=r formed waith f Aow
therefrom The o5h@akhatal Hﬁmuf&'fhr%%e%rée%é’a%ﬂéré§58@| y F%3 r?é/cg%s ofakhe

type which is swaged into place. Such pre- crsron check val ves

swagi ng tool s a® HEReHLYRlL, Hermed (e the pissop’sokonddgmdinakuaxis,
The synbol for thughedenitly @ fudiee aSHRA DY f t@%m&ef%w asgrat
ate_i

.bly 234 as seen_in Fi rerfbétofurther |nd|ﬁ uncti on
Thus, when pi sﬁ'(?ﬁ'efod'qg‘lgl SHIPWESTESSi ASt REVBIRS 264 3% 31 tRrBEeYdfe
sl eeve 16218s a casulshoaflddre | Grn ctplm imEbnindrie inPHeimpniodered into
t el escoped do v e t a r .44, conductin

i quid above \t/\%g%pﬁg?%fn cgﬁﬁom ow t ?éucihs nﬁ § ;}'1\,#% sl%%ﬂ/ Eﬁsﬁéﬁogo
it nust flow ddRPkarshewny obyid thee snan othdl"Faeenpggsddumg it®newternal
menber 44. HacessWasdes thes, Bl fd U‘Jsﬁﬁpoﬂ:éd ﬁahgn‘é@t Ei‘furtﬁ'g%tégwhl-ke

suligtances, out of. the contact, area_as before explal fe wever, the

i nstrunent 38 WIS MQNERYNL $iRCe thee ﬁfﬁ-‘ﬁ%dﬁh@u%‘éﬁ'aéﬁzzﬁt e HPPOE| |
fluids wilR5f| corheamdthehex istraporriolg t17s ighgafds! ey , sdidPs 0éhPaseageae 30

oiechSck VLS ISy gl bF SRSl SHERANEER h At TR
initial lower position.

The cavity or space 214 in the bore 164 above piston

200 is filled completely with clean, non-conducting liquid

20 such as a silicone 1liquid or a suitable non-conductive

grease. It may be desirable for the density of this

liquid to be slightly less than that of the well liquids

to be encountered. The liquid in space 214 will then be

buoyed upward and will be retained in its place more

.25 readily. When the piston 200 is in its initial 1lower

U position (not shown) and held in place by snap ring 178,

the periphery of the lower portion of the piston is en-

gaged by one-way seal ring 188 to discourage the non-

_ conducting fluid from migrating out of its place in the
30 instrument. : '

When the instrument 38 is forced down into the recep-

tacle bore 36, the lower open end of the instrument starts

- to telescope over the upstanding contact member 44. The

member 44 immediately engages the lower end of the piston.

35 As the instrument is forced further downward, the fluid

above the piston is compressed and then displaced. Space

214 is closed above the piston. The only route of escape

for the insulating fluid is downward about the piston, and



voi d created by such upward novenent of the instrunent 30 relative to th
upst andi ng contact nenber. This facili ates nmaki ng the di sconnect for
renoval of the instrunent fromthe wel%;iiThe instrunent is installed in and®
removed fromthe side pocket mandrel 30 through use of a suitable kickover
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means are preferably provided for allowing well fluids to
re-enter the space 214. Since the one-way seal 188 will
not allow fluids to re-enter the space 214, other means of
20 re-entry is needed. .

The housing 140 is provided with a passageway commu-
nicating the upper end of space 214 with the exterior of
the instrument 38 as will be described, and this passage-~

. way has a check valve therein which will permit fluids to
25 pass inwardly therethrough but will not allow fluids to
move therethrough in an outward direction. ' </

At the level of the downwardly facing shoulder 155 in
the body, the body is provided with a short intermediate
bore 220. This short bore understandably provides an

30 annular recess 221 which may be better seen in Figure 5.
This recess 221 is in direct fluid communication with the
space 214 above piston 200 via a plurality of holes 224,
through the insulator sleeve 150, and a plurality of holes

_ 226 in the conductor sleeve 162, 'as shown. An annular

35 recess 228 is formed in the conductor sleeve to facilitate
the movement of fluids between holes 224 and 226.

. The body 140 is provided with a passage through its
wall to fluldly communicate recess 221 with the exterior



T:sl,ot arrangenment. In the kickover tool 300, a shoulder bolt 324 passes
t hrough slot 314 of the body and is tight- 30 ened in threaded aperture
326 of the actuator 320, as shown, to hol e body and actuator in close
but freely sliding relationship. The head of bolt 324 slides in the
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upstanding contact member 44, the non-conducting liquid
above the piston cannot flow through check valve assembly
20 234 so it must flow downwardly around the piston and the
upstanding contact member 44. This washes the well
fluids, o0il, salt water, and the 1like substances, out of
the cpntact area as before explained. When, however, the
instrument 38 is lifted relative to the upstanding contact
25 member, well fluids will flow from the exterior of the in-
U - strument, through passage 230 and check valve assembly
. 234, into recess 221. From there it flows through holes
'_224, recess 228, and holes 226 into space 214 to fill the
' void:created by such upward movement of the instrument
30 relative to the upstanding contact member. This facili-
tates making the disconnect for removal of the instrument
_from'the well. o R
| The instrument is installed in and removed from the
side pocket mandrel 30 through use of a suitable kickover
35 tool lowered into the well by suitable means, such as a
wire line-(not shown) and a string of wireline tools (not
- shown]J. Wire line and wireline tools are well known and



It is readily seen that when the kickover tool 300 is actuated, as by \4

novi ng the actuator 320 thereof down relative to its body 302, the tool
carrier neans and in- strument are no roma runni ng position wherein
they 30 are axially aligned with the kickover tool, and therefore vviththe '
Lubing bor &, a5¢ SEERN Tddd e SRR velrd Kekin silorsdﬂsiﬁlq pggi tion.
wherein the tool carri means |nstrurren are lateral
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spring. BOt&eﬁE&hEQ%n%@i‘uﬂa‘%?‘xt%ﬁt@{% ‘éj&@ Ahfide H Sofetpich is carried
in a suitable aperture of orienting, key 350 _as shown. _Ln an enrergﬁnc%, a
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springs 360, disposed in sl e actuator, 1S woln
and each spinﬁgrna§a@ﬁé Seredn &ngfesﬁﬁﬁﬁi'ﬁ%df%aﬁ%tp%thﬁsﬁﬁock 364 vvh| I e

its 20 x#@ her endxapRbvey atdewvnapd f @hetuliast henupé@éﬂl;atéac:baa sugbace
366 at the gower end of slot 368 IntS'AOx?%/? 02 as seen.in Flﬁure é' See

al so Fi gur e?3Ving: Re3NPe FEGY -28bl 39rdePed S shRReEs EP&ck
370 on the andaehment to a tool train such as tool train 306. Body

302 has a flat surface 310 which extends from its lower
~ end 311 to a location near its upper end where it meets
20 abrupt downwardly facing shoulder 312. Body 302 is formed
with a longitudinally extending slot 314 which is enlarged
as at 316. : ' -
- An elongate: actuator 320 has a flat side 322 which
extends from its upper end downward almost to 1ts lower
25 end. The body 302 and the actuator are assembled as shown
with their flat sides 310 and 322 in confronting relation N
by suitable means such as a bolt/slot arrangement or a
T-slot arrangement. In the kickover tool 300, a shoulder
bolt. 324 passes through slot 314 of the bodY'énd is tight-
30 ened in threaded aperture 326 of the actuator 320, as
shown, to hold the body and actuator in close but freely
sliding relationship. The head of bolt 324 siidés'in the
enlarged portion 316 of slot 314. The ‘actuator is
slidable between an upper position, seen in’ Figure 6A
35 wherein the upper end of the actuator abuts or substan-
tially abuts the downwardly facing shoulder 312 at the
upper ‘end of body flat 310 and a lower:poéition,:séen in
Figures 8A and 8B, which will become clear later.



tmgjsprings 360 as shown to provide better bearing area 25 and inprove the
opération of the tool. By applying a downward force to surface 366 of the
bedy, the springs 360 al so apply an upwa ﬁjorce to pin 362 which tends to
lift the actuator and maintain it in its uppernost position relative to

body 302.. 30 Kk @04 SR B
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remains in a pendent pos1tlon as seen. Thus, as the prOt

arm pivots to misaligned position the tool carrier means

pivots in a clockwise position and thus remains substan-

20 tially parallel to the longitudinal axis of the kickover

tool. 1In Figures 6A-8B, the tool carrier means includes a

carrier 344 and a running tool 346 from which is suspended

an instrument 38 which may be like the instrument 38 pre-

viously introduced for monitoring the well pressure and/or

25 temperature. _ |

" - It is readily seen that when the kickover tool 300 is

actuated, as by moving the actuator 320 thereof downward

relative to its body 302, the tool carrier means and in-

strument are moved from a running position wherein they

30 are axially aligned with the kickover tool, and therefore

with the tubing bore as seen in Figure 6A-6C, to a kick-

over or misaligned position wherein the tool carrier means

- and the instrument are laterally displaced to a position

of axial alignment with the offset receptacle bore 36 of

35 the side pocket mandrel 30. |

The kickover tool 300 is provided with an orienting

finget or key 350, having a square upwardly facing

end 351, and attached as with pin 352 which has its ends



At the sanme tinme, when the body 302 reached its uppernopst position relatiyg.
to the actuator, other neans becane e ctive to positively lock the

ki ckover tool in 25 its fully actuated¥gosition. This |ock nmeans includes-
a | ock plunger 380, having a rounded nose 380a slidable in aperture 381,
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cl ocl W se qngﬁqf/tdhdgl(# Qﬁ\ fé!\?@i ﬁ%atéstﬁg ‘g%ﬁ}? PH9 ect into hole ever

392 is nor retracte spring so t it will not becone
undul y worn by |H?gll’dr<hfg enty rﬁ;plg:h@gs 360, dlsposed in slot 358 of

the actuator, is wo_und around pin 362 and each spring has
one of its ends supported against stop block 364 while its

20 other end applies a downward force to the upwardly facing
surface 366 at the lower end of slot 368 in body 302 as
seen in Figure 6A. See also Figure 7. It may be desir-
able to provide means such as cam block 370 on the end of
the springs 360 as shown to provide better bearing area

25 and improve the operation of the tool. By applying a ,
downward force to surface 366 of the body, the springs 360 - <
also apply an upward force to pin 362 which tends to 1lift
the actuator and maintain it in its uppermost posu:lon-
relative to body 302.

30 The kickover tool as seen in Figures 6A-6C is lowered
into the well tubing 24 as through use of a wireline and
tool string until upwardly facing shoulder 351 of the ori-
enting key 350 is below the guide surface 92 of orienting
sleeve 84 .in the side pocket mandrel 30. The kickover

35 tool is then lifted with care. The shoulder 351 of ori-
enting key 350, -which is spring-pressed outwardly, will
engage the guide surface 92 of the orienting sleeve 84 and
will follow it, rotating the kickover tool about its
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20 inner wall of the tubing. Wen the kickover tool is thus in the bore of
t he-t;ubi ng, the confining wall of the tuﬁl ing will not allow lever 392 to
nmeve outward sufficient to clear the hol 1390. At such tinme, the |ock
pl unger 380 cannot engage in the hole 390 even though the hole and 25

plunger may be logdneind Wit Wity MY Gridflidg iy Licdaly! the apex
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During withdratgtept t EBringkd6éer sosppedonminte sitie position shown in

Figure 8A wherein its upper can shoulder 372 engaged a

correqunding. cam shoulder 374 on the actuator 320 to

20 detent or latch the actuator in its fully actuated
position. -

At the same time, when the body 302 reached its
uppermost position relative to the actuator, other means
became effective to positively lock the kickover tool in

25 its fully actuated position. This lock means includes a
U lock plunger 380, having a rounded nose 380a slidable in
aperture 381, and which is biased inwardly by a spring 382
~retained in place by a screw 384 engaged in the enlarged
and threaded outer end of aperture 381. When the

30 spring 382 moves the plunger to its innermost position,
seen in Figure 8A, the plunger will extend beyond the flat
surface 322 of the actuator. When the  actuator 320
reaches its lowermost position relative to the body 302, a
hole 390 in the body aligns with the aperture 381 of the

35  actuator and the plunger 380 is forced by spring 382 to
enter into hole 390 of the body. The ‘actuator and body
~are thus locked together and there can be no relative lon-
gitudinal sliding movement between them until the



pocket mandrel, the pivot armnust be returned to its aligned, or Figure
6B, position. Since the |lock 20 plagnger 380 has al ready been rel eased”
or retracted fromhole 390, the pivot g)r%vm Il be forced to aligned -
position when its outer end engages the restriction as. at 398 near the top
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the finger 396 is able to project into hole 390.
Lever 392 is normally held retracted by spring 394 so that
it will not become unduly worn by being dragged along the
20 inner wall of the tubing. When the kickover tool is thus
in the bore of the tubing, the confining wall of the tub-
ing will not allow lever 392 to move outward sufficient to
clear the hole 390. At such time, the lock plunger 380
cannot engage in  the hole 390 even though the hole and
25 plunger may be aligned, as when the kickover tool is at
first fully actuated and the orienting key 350 is still at U/
or near downwardly facing shoulder 96 of the orienting
sleeve. If, however, the kickover tool 'is lowered
slightly, while in the actuated condition, to a position,
30 seen in Figures 8A-8B, wherein lever 392 is no longer con-
fined by the tubing bore, but is able to move outward into
the enlarged cavity of the side pocket mandrel, that is,
into channel 80, the spring 382 being stronger than
spring 394 can force the lock plunger 380 into hole 390
35 and displace the lever 392 as it is forced to pivot in a
counter-clockwise direction and thus protrude*much farther
beyond the periphery of the kickover toocl. The presence
of lock plunger 380 in the hole 390 will prevent relative



15 ,collet fingers releasably engage the instrument 38 as shown.

The instrunment is provided with an upper € menber 440 having an

upwar dl.y- openi ng innd bore 442 havin n*internal annular ridge or
flange 444 con tltu% mhat is commonly terned an "internal fishing
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the carrier 335 tached to"t pivot arm ‘ckover t
upper end 458F€ ?tl‘ifﬁni‘-PBglﬁBle‘B& E‘QU%P@h%fré‘-h%@@éiqart&ﬁ relatisee dfo

tpe?ﬁar rier i stnéghgdgtbl eTNu?h Qﬁﬁlsts L!cic?!@ebééé’mégr Eﬁ@o&&t&ﬁ%&ll?‘"@‘el‘é&é@d
0 e piv. e can ro war si ng
means sgchﬁasa%%ésgg%} Ry %4 1 d 3&%} oitci‘ﬂ-e BHPF'YnEﬁ/Q 0(§Ilde
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supported on | ower I'S suppor
pocket mandrel, the pivot arm must be returned to its
aligned, or Figure 6B, position. Since the 1lock

20 plunger 380 has already been released or retracted from
hole 390, the pivot arm will be forced to aligned position
when its outer end engages the restriction as at 398 near
the top of the side pocket mandrel, as seen in Figure 10B.
As the kickover tool is again in its Figure 6B position,

.25 the detent spring 360 will &gain be effective to maintain
the kickover tool in that position.

The running tool 346 attached to the outer end of
~pivot arm 330 releasably attaches the instrument 38 to the
kickover tool 30.

30 The running tool 346 includes a top sub 400 having a
bore 402 which is enlarged as at 404 and threaded as at
406 for attachment to the upper end of body or hous-
ing 410.  Body 410 has a bore 412 which is enlarged as at
414 providing a downwardly facing internal annular shoul-

35 der 416 whose purpose will be later explained.

A collet 420 having a bore 422 which is enlarged as
at 424 1is disposed in the enlarged bore 414 of hous-
ing 410, and its upper end may abut downwardly facing



upper end of the collet 420 while its upper end is engaged with the | ower._-
side of the control rod upper flange to 15 apply an upward force to
the control rod to maintain its roun upper end 458 in engagenment with
the cam sur- face 462 on the pivot arm of the kickover tool. The | ower end
of the coninternad 48®ulsdem|4k§east showdrvi Rolal&tnoh2 @r 1§xmedl7®nv\hose
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90 d to the Kickover tool whil 5 he t.ool I
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the knob o ower of con can no -l onger ort
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the collet saainRe shegigepedsbr &y hg 'ﬁh&tﬂdﬁEn’EobbeWPdé’éd’ribé&' ngTﬁé t ha
lekOVﬁF tool__provided the instrunent is held in the, recept
n g‘ﬂ'@
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i nst al g Seld eths Eimgers | xedrasably psagageniheyr dpstr nﬁl@@ovéﬁ t ool
I s prepar eéghawrineenThe FigstvumentA-H€. providepawdithonant hepgegkoaed t ool

's actuated 19er Gad" Hhe il PPt GIRALET YT SpehifgChikRa | BopaURg down-
having an internal annular ridge or flange 444 constitut-
ing what is commonly termed an "internal fishing neck".

20 This fishing neck provides an upwardly facing shoulder 446
which is inclined downwardly and inwardly and a downwardly
facing shoulder 448 which is inclined upwardly and in-
wardly as.shown. . The downwardly facing shoulder 448 is
more abrupt. than is the upwardly facing shoulder 446.

25 Thus, the collet fingers may he moved into engagement with
the internal fishing neck of the instrument with somewhat
less force than that required to disengage it.

Body 410 of the pulling tool is formed with an exter-
nal downwardly facing shoulder 449 which is engageable

30 with the upper end of the instrument 38 to limit the down-
ward movement of the collet relative thereto.

To lock the collet fingers engaged in the instrument
and to unlock them, a control rod and spring are used, as
_ will now be explained.

35 A control rod 450 is disposed within the pulling
tool 346. The control rod comprises a rod body 452
having a large external upper flange 454 and a smaller
lower external flange 456 intermediate its ends. The

| 4



rel"easi ng position, the upper end of the “strunent is tel escoped over the
| ewer end of the collet to attach the instrunent to the running tool, the
15 release lever 392 is depressed to unlock the actuator fromthe body,

and then the kPPR&¥eendo@®f theysontimed med tis mouridey FEosidt 0158 aesnéqenmn
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The lower end of the control rod 450 is enlarged to
providera knob or expender 470 whose upper and lower edges
20 or corners are preferably chamfered as shown.. The
knob 470 is small enough to be disposed between the lower
ends of the cqllet fingers 430 as shown in Figure 6B, yet
is sufficiently large' in diameter to prevent the 1lower
ends of the collet fingers from being forced inwardly suf-
25 ficiently to permit them to disengage and be withdrawn
from the internal  fishing neck of the instrument 38. It
may be desirable to form knob 470 as well as upper
flange 454 as separate pieces and then fasten them to the
_ control rod by suitable means such as threads, pin, or the
30 1like. -
~ When the kickover tool 300 is actuated from its
aligned position, seen in Figures 6A-6C, to its kickover
position, seen in Figures 8A-8B, and the pivot arm 330 is
extended at about 90 degrees to the kickover tool while
'35 the tool carrier, pulling tool, and instrument remain in
their vertical position, the cam surface 462 of the pivot
arm will force the control rod 450 of the pulling tool to
its lowermost position, seen in Figure 8B. In the



10 instrument in place. The kickover tool is |lifted to with- draw the
collet fromthe instrunment and is V\ﬁtg wn fromthe well. After renoval
of the kickover tool and tool string ;mthe well, the electrical power
may be turned on and electrical energy transmitted through wire 43 to 15

i nstrunment g ,g%/vrgp tr n t elec energy,
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such 25 a efégﬁ,{jgaﬂdé 300" may be located in-the deviated portion of well
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bore. ossi bl e that the receptacle bore of such mandrel may
be | ocat ed at t H ugpetalklirg othehénatnupent in the ide fpeeket man-t he

- ki ckover to@le1l 0 ‘tHd" xildk@verSkodIENis I;swpafa& d£CeRleAC! €n bP{g- since
30 because of ‘the slant, the-instrunent ray ag” as a result of a'little
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running position, as seen in Figures 6A-6C, to permlt the
control rod 450 to move up under the bias of spring 464 to
collet locking position, thus securely locklng the instru-
20 ment to the kickover tool. _ .

The kickover tool and 'iri's"t_rument ‘are ‘attached to a
- tool string and lowered into the well to a level where the
orienting key is below the orienting sleeve in the side
pocket mandrel. The kickover tool is then 1lifted to
25 engage its orlenting key with the orlentlng sleeve to ori-

ent the kickover tool with respect to the receptacle bore \_j
and is further lifted to actuate the kickover tool to
kickover position. When the kickover tool reaches fully
actuated position, the spring 354 will then have space,
30 provided by slot 457 in the body, to allow it to unwihd a
little as its inner end moves about p1n 352a until it
comes to bear against the actuator. Spr:.ng 354, which is
"stronger than spring 356, now applies an inward blas to
orienting key 350 which overcomes the outward b1as of
35 spring 356 and causes the key 350 to move to 1ts fully
retracted position, seen 1.n Flgures 8A and '11A. This is
substdntially the same procedure taught in U.S. patent



p%%pger will protrude slightly fromthe pivot arm as seen in Figure 6B and
A coil spring 520 is disposed in %gggore 500 and has its upper end

supported agai nst the inner end of scre 4 while its | ower end bears

agai nst the head 512 of the plunger. Thus, the spring 520 constantly
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Pl unger 510, LN F| ure 8B, ed inwardly of pivot pin 336 in
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It is likely that suhlnstrurrent Wi m)nl essure an
tenperature, a -+t hePfFREs Rk eRSorthE | FlﬁBEHeFo 4ok capdr &tanlke

conpensat ed, tst:piang frome thal aveldln, bEhébkaesesiWallh ddvdd emétﬁd%@ tpese.
Soe such |nsteTaae SENENIoUAY VeLeatpla Saksin SR o
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provi de nmeans on_t he ki ckover 05 ool % I ng the I nstrume oul d
it acci dent al @nd/or the temperature in the side pocket mandrel. The
instrument will then generate appropriate electrical
signals which are then transmitted through wire 43 to
.20 surface equipment 55 at the surface for processing and
subsequent display, readout, and/or storage in a memory
bank or on tape. ' ' o
In a well whose bore deviates appreciably from the
vertical, it is possible that a side pocket mandrel such
.25 as the mandrel 300 may be located in the deviated portion
of well bore. It is further possible that the receptacle
bore of such mandrel may be located at the upper side of
- the mandrel. It may be difficult for the kickover tool to
"aim" the instrument into the receptacle bore since
30 Dbecause of the slant, the instrument may "sag" as a result
of a little slack here and there in the kickover tool and
the running tool.
If the Kkickover tool 30 is to be used in deviated
- wells, it is highly desirable that means be provided to
35 prevent such sagging of the instrument. Such means may
. include the follow_ing means which will now be described.
The pivot arm, as shown in Figure 8B, is provided
with a cross bore 500 which is threaded as at 502 to



fall free of the running tool. Such neans is shown in the drawi ng and w {l,.
now be descri bed. Catcher neans 550 is &mpwn dependi ng from actua- tor 320
in Figures 6B, 6C, 8B, and 10B. It inctldes rod 10 -nmeans 552 and contai ner -
means 554 attached to the | ower end of actuator 320. Rod nmeans 552 is shown-
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The bore 564 is re di ameter as_ at rovide an upwardly facing
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of the insappldels iantfore &dPlungde sianpédingftobextendbdt appraxi mates
t hat of rece%t %ﬁﬁgore 36 of the side pocket mandrel 30.and .wi || t hus \o/
sup- port in an upright aligned position and = when the
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the plunger is located between the pivot pin 336 and the
pivot pin 332. When the pivot arm is in its kickover or
misaligned position, seen in Figure 8B, the exposed end of

20 plunger 500 will apply a force to carrier 344 tending to
rotate it about pivot pin 336 in a counter-clockwise di-
rection. This force will cause the instrument 38 to swing
outward away from the kickover tool until its lower por-
tion is against the wall of the side pocket mandrel. The

25 spring 520 should be sufficiently powerful to cause this
action even if the side pocket mandrel should be in a hor- U
izontal position with the receptacle bore 36 on its upper
side. The screw 504 may be used to adjust the loading of
spring 520 as desired. The coil spring may be replaced by

30 Belleville washers if extra strength is needed.

As was mentioned earlier, instrument 38 can be any
suitable instrument for monitoring the desired parameter
in the well. It is likely that such instrument will moni-
tor both pressure and temperature, and since the pressure

35 sensor will need to be temperature compensated, tempera-
ture data can be obtained with little added expense. Some

- such instruments ‘are very accurate, very sophisticated,
and very costly. They nmay represent a cost of tens of



at | east, severely damaged by dropping free in the 05 well, may be
ré?/leved fronlthe well with ease and wit maki ng an extra trip into the
well with a retrieving tool. The instrunen 8 may be retrieved fromthe:
side pocket mandrel by replacing the running tool with a suit- able pulling
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is arrested. SFAFERGr andwWiildgnoW Hfe daRGEIRed-00l causes the control rod
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control rod 459pananquh9&qrﬁﬁalangectaaunx 320 vas dshowar,d winere [t cbses

to rest upon kggBu#éf- asTB9 one or more pins such as pin 558. The lower
end of rod 552 is received in the upwardly opening

20 hole 560 of container 554 and is secured therein by suit-
able means such as weld 562 and/or weld 563.

Rod 552 is sufficiently long to place the open upper
end of container 554 a spaced distance below the lower end
of the longest instrument when the instrument is carried

25 by the kickover tool. Thus the catcher means will not

U interfere with the normal operation of the kickover tool
or with the process of installing the instrument in or
.removing it from the offset receptacle bore 36 of a side
pocket mandrel. - _

30 The container 554 is provided with a bore 564 which
is flared at its upper end as at 566 to guide the lower
end portion of the instrument thereinto. The bore 564 is
reduced in diameter as at 568 to provide an upwardly

_ .facing inclined annular no-go shoulder 570 for 1limiting

35 telescoping movement of the instrument intc bore 564. The
diameter of bore 564 approximates that of receptacle
bore 36 of the side pocket mandrel 30 and will thus sup-
port the instrument in an upright aligned position and



collet nowis supported solely by flange 456 which in turn is supported by ..
knob 470. In this position, the COll?% I ngers are positioned far bel ow
knob 470 and can be dis- 05-engaged fr the instrunent readily by nerely *
lifting the kickover tool with enough force to wthdraw.the unl ocked collet -
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screwdri ver theén engage OFNMEd T h ac
bel ow wi nd#R3esnters cthe upper open end of the instrument and when

the downwardly facing shoulder 436 on the collet fingers

430 engage upwardly facing shoulder 446 in the instrument,

20 downward movement of the collet is arrested. Further

lowering of the pulling tool causes the control rod 450 to

be further lowered while compressing spring 464. The knob

470 on the lower end of control rod 450 will be moved to a

lower position allowing the collet fingers to be cammed

25 inwardly so that their bosses 432 can move downward past
internal flange_444'of the instrument. Upon passing this O

internal flange, the collet fingers will spring back to

their normal position, and - at the same time, the spring

464 ﬁill expand and move the collet downward relative to

30 the control rod to a position where the -knob 470 thereon

will support the collet fingers against inward movement to

their releasing position. The pulling tool is now fully

. locked to the instrument and lifting the kickover tool

will 1ift the-instrﬁment from its place in the side pocket

35 mandrel. Of course, should the instrument e fouled in

the receptacle bore 36, an upward pull on the pulling tool

of sufficient force will shear the §in*holding‘f1ange,456

in position-on-control'rod 450 and allow the flange 456 to



mhlch t he scremdrlver Is used to pry and lift the stop block to its upper
position seen in the drawing. As the sto 17(m:k is lifted, the spring. 360
wkl | be wound or re- | oaded and as the- upgb pin 590 of t he stop bl ock
passes 05 the crooked. portion 594 in the slot, the block will snap into its
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of the actua-. e b i,s Linted, by _engagepgent _of
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upon the body a% el I SR dHE FLBESS Fdd Q'r@elatively small crook or
convolution 594. The extreme upper end of the slot may

20 preferably be in line with the straight portion theréof,

as shown.

When it becomes desirable to relieve the load of
spring 360, as when it is desired to work on the kickover
tool without the detent being a hindrance, the stop block

25 364 is merely forced downward by placing the blade of a

U screwdriver in the small space 358. above the stop block

and prying downward. As the stop block moves downward,

its upper end must move inwardly a little for a short dis-

tance as the upper pin 590 follows the crooked pdrtion of

30 the 'slot. As the upper pin 590 passes this crooked por-

tion of the slot, the stop block will move readily' toward

the lower end of the slot as the spring 360 unwinds to
relieve its load..

| To reload spring 360 and restore the detent to oper-

35 ating condition, stop block 364 must be lifted. To do

this, the blade of a screwdriver is placed beneath it and

the point of the screwdriver then engaged in the notch 596

formed in actuator 320 slightly below window 366, after
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39 I 1B. As the actuator 606 is noved to its |ower position as seen in _
Fi gures 12A and 12B, the detent 620 i tated counter-clockw se agai nst “~"
the bias of spring 622 and upon reachi its | owernost position, its upper
edge 626 05 engages beneath the downwardly facing shoulder ¥628 pro- vided
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finger 640 RegHeRLN t ﬁ@eOLﬁ%‘PpellP&%i‘k dé{‘eﬁ'{t%ZBPEﬁH ri?‘eﬁ/’e?ﬁ%np F&WRd rof t he
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its retract‘ﬁ_‘ %I o€ ile ”{EOK' ckover tool 600 remains in the running
node seen i qu:g‘fﬁ LR 1R 1 *VWhen the kickover tool 600 is actuated to
i ts kidlover posAtmodifiedwfom FofukdskbberantiodPBist hil bustratéderich of
detent 620 b e + Al e I r 635
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the rel ease
a flat side 604 and with an actuator 606 having a flat

side 606. The body and actuator are assembled with their

flat surfaces 604_eand 608 facing each other and are

20 secured together for limited longitudinal sliding move-

ment. As will be seen in Figure 13, the actuator 606 is

formed with a T-slot 610 in which a T-ridge 611 formed on

the body is engaged, thus holding the flat surfaces 604

_ and 608 in close proximity. Upward movement of the actua-

25 tor 606 relative to the body is limited by-engagement of
the upper end of the actuator with the downwardly facing i/

shoulder 612 formed on the body at the upper terminus of

flat surface 608. Downward movement of the actuator rela-

- tive to the body is limited by the pivot arm 614 when it

30 reaches its full kickover position as in the kickover tool

300, as before explained.

The detent 620, as seen in Figure 11A, being biased
by sprlng_ 622 applies a force to the upwardly facing
shoulder 622 of the body tending to move it downward while

35 at the same time applying a force to its pivot pin 624
tending to 1lift the actuator in which it is installed.
. Thus the actuator is initially held in the running posi-
tion upon the body as clearly shown in Figures 11A and



lgver, as clearly shown in Figures 11A and 12B. An orienting key 660 is

nmount ed near the upper end of the actuat 06 and is novabl e between an

ext ended position, shown in Figure 11 I'n which it protrudes well

beyond the periphery of the kickover tool and presents an abrupt upwardly

facing shoul den1§g2 m&%ﬁ@daéﬁuaﬁéruﬁlﬁgr 1 thovidd Star jeat 'l@véﬁ?y 5§§gg§hes
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by a spring nountin passes t h%? ed portrons 6
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f 694, h h das b bl
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free end 696. ehd asfemelieaget hbewﬂ@r $p5i neeadiegbly . fédate tite oousberrg

key, the sprin Yol § 0$Jd e ecf]gs 6

di s- posed in %&?’%g{wg%?f%? eﬁév]\?% ?%@%qg\#d Wlé‘{llﬁ E’é g% iy 2s.

portions 694 oHoMe¥espr |at$g§9£§11 gﬁbd‘%ﬂ‘ﬁﬁt"\rﬂe‘\hdﬂ’@ finger 640 engages the
outer end of detent 620 and prevents pivoting of the

release lever by the spring. Thus, the detent holds the
20 release lever in its retracted position while the kickover

- tool 600 remains in the running mode seen in F:Lgures 11A
and 11B. ' '
When the kickover tool 600 is actuated to its
kickover position, shown in Figures 12A and 12B, the outer
25 end of detent 620 engages in body recess 630 ‘and also
L - forces the release lever 635 to its extended posnzlon and
holds it there, as seen in Figure 12B.
Should it be desired to positively limit the release
lever 635 to movement between its retracted and extended
30 positions, this may be accomplished by any suitable means.
One suitable means for limiting movement of the release
lever is to form it with a hole therein such as hole 642
and drilling a transverse hole in the body for installa-
tion of pin 644 which passes through hole 642 of the
35 release 1lever, thus -limiting" movement of the release
lever, as clearly shown in Figures 11A and 12B.
' 2An orienting key 660 is mounted near the upper end of
the actuator 606 and is movable between an extended



692. The pin 688 is then inserted in the hole 692 and is 35 centered so
that each end thereof is disposed in_ipp of the springs. The inward side
700 of the orienting key may, if de- ed, be formed with a sizeable notch s
or recess 702 and 4-1 having a small projection 704 providing a smaller
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such as cofteel to slide in groove 670.

The orienting key 660, .as seen in Figure 15, is
formed with a relatively thin body 676 having a pair of
'oppositely extending wings 680 .at its lower end through

20 which the: pivot pin 666 extends, and a pair of smaller
wings 686 near its upper end for anchoring the spring as-
sembly 684 which is mounted upon the orienting key by a
spring mounting pin 688 which passes through the coiled
portions 690 of the spring assembly and the transverse

25 hold 692 formed about the wiligs 686 of the orienting key.
The spring assembly comprises a mated pair of torsion
springs 694 having one end of each secured as by suitable
means such as brazing, welding, or the like, to a bar 695,
each spring having a free end 696. In assembling the

30 spring assemblyT684.to the orienting key, the_spring as-
sembly is placed in position with its free ends 696 dis-
posed in holes 697 formed in the wings 686 -and with the
coiled portions 694 of the springs aligned with the hole
692. The pin 688 is then inserted in the hole 692 and is

35 centered so that each end thereof is disposed in one of
the springs. :

The inward side 700 of the orienting key may, if de-
~sired, be formed with a sizeable notch or recess 702 and



pkate 730 secured thereto in a suitable manner such as by silver soldering,
brazing, or welding. The plate 730 is fixggl,\;]o the nut 738 as shown in
Figure 11B so that as the actuator noves ward relative to the body
during actua- 35 fion, the plates slide along the flat side 608 of the.
body. It is réwting Feamall Mrpfectiion 204 theoeDding| a pbRatie¥3flotBH 421
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662 provided by the upper end of the key is ready to en-
gage the orienting sleeve in the side pocket mandrel upon

20 upward movement of the kickover tool in the side pocket

'_mandrel. _ '
- Referring now to Figure 14, it is seen that the kick-
over tool body 602 is provided with a longitudinal through

_ slot 720 which is widened as at 722 providing a downwardly

25 facing shoulder 724. In this view, the orienting key and
related parts carried by the actuator 606 can be seen.

_ A pair of control plates 730 and 731 are mounted onto
a pair of p1vota1 shafts 733 and 734. Each such shaft, if
desired, may be made of a shoulder screw.736 and a nut

30 738, each such nut having a control plate such as control
plate 730 secured thereto in a suitable manner such as by
silver soldering, brazing, or welding. The plate 730 is
fixed to the nut 738 as shown in Figure 11B so that as the
actuator moves downward relative to the body during actua-

35. tion, the plates slide along the flat side 608 of the
body. It is readily seen in Figure 14 that the control
plates 730 and 731 are spaced apart a distance less than
the length of the bar 695 secured to the orienting key



engage recess 630 of the body to positively lock the body 30 in its uppe(_,
position relative to the actuator. A ond formof running tool is-
provided for attach- ing a well tool, ch as an instrunment 38, or other 3
well tool, to a kickover tool, such as kickover tool 300 on 600. This

second f or speingspnititat obhei costonal iplatesr supportl BEleendba?B 68 ersoit i s
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aligned with 't | V; tg : ol 1, wShR1 ar enRjizyot arm
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750 | ided with a t b 760 threaded to the_tool ] havi
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NN ch A A dy Shd Are free %o pivet id &' cPicBiise direction
| as seen in Figures 11A and 12B, the plates, with their
shafts 731, will pivot and move out of the way of the bar
20 695. At this time, the torsion springs 694 unwind in a
counter-clockwise direction and swing the bar until it
comes to bear against the actuator, as seen in Figure 12A.
In this position, further unwinding of the springs 694
will cause the orienting key to be biased inwardly toward
25 refracted position.. Thus, the orienting key remains fully
operative until the very last moment so that by the time Ul
the control plates clear shoulder 724 in slot 720 of the
body, the detent shoulder 626 of detent 620 has begun to
engage recess 630 of the body to positively lock the body
30 in its upper position relative to the actuator.
A second form of running tool is provided for attach-
ing a well tool, such as an instrument 38, or other well
tool,. to a kickover tool, such as kickover tool 300 or
600. This second form .of running tool is shown in Figure
35 11B and 12B ﬁhereuit_is shown attached to the kickover
tool 600 and ' is indicated generally by the reference
numeral 750. ' '



equi;val ent lock lug (not shown), is carried for radial novement between an
outer .l ocking position, as seen in Figure 1]? and an inner rel eased

pesition, seen in Figure 30 12B. A contrd#/ od 785 is disposed inside the
running tool and is for,ned with a flange 786 internediate its ends and with
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frictional | y emﬁaaraaehheamannmn&g%é w&:@prtthe YicHdr tegdi er the |ock
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Runn:Lng tool 750 is provided with a top sub 760 threaded

to the tool carrier and having a bore 762 enlarged as at

764. Bore 764 is threaded at its lower end for attachment

20 of tubular body 766 having a bore 768 whose upper end is

enlarged as at 770 providing an upwardly facing shoulder

772 and whose lower end is enlarged as at 774. Tubular

body 766 1is formed with an external annular downwardly

facing shoulder 778 and with at least one but preferably a

25 plurality of windows such as window 780 formed in its wall

va in which a suitable lock member, such as ball 782, or an

equivalent lock lug (not shown), is carried for radial

movement between an outer locking position, as seen in

_ Figure 11B, and an inner released position, seen in Figure
30 12B. '

A control rod 785 is ‘disposed inside the running tool

and is formed with a flange 786 intermediate its ends and

. With  its lower end enlarged as at 788. This enlargement

is formed as a separate part and is screwed onto the con-

35 trol rod at assembly, as shown by the dotted lines, the

enlargement or knob being held against rotation by a

screwlriver engaged in the slot 789. A spring 790 sur-

rounds.the_control rod and is supported on upwardly facing



25 instrument has been engaged fully in the receptacle bore of the side \_/
pocket nmandrel. Wen the kickover to #s Wt hdrawn fromthe side pocket
mandrel, the pivot armand running tool are re- turned to their initial :
al igned position, seen in Figures 30 Il A and 11B. The {rictd on neans with
whi ch runnshguldelr ﬁﬁlifnptnéi@edy:ﬂ&ssuhihbletbowmvefyaadstnénﬂ means ,

such as |l o d fr on I 0 C for a.siyip ui tabl e
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pl aced abost4the runnlng tool where its upper and | ower edges 814 and 815,

- tively, b 816
nbrder to 1t HRRR: R FREkAVEE haet PR (RS AR08 Hode PTaten, <
proj ect - oulnarkigubeyolda hangerlil®- bthe cfontiral rnédcétﬁiﬂ aﬁetm ibger
portion of ggeg B t:}r:cﬁéxpﬂén&oéﬂebﬁh% oL: V&f'dem E%%tﬁéhe%é@ehwagl ng

tool is en e upwardly ening bore 796 of the iIpstrunent 38,
as seeklin PPg&R?HImﬁl%ﬁcﬁspo&ﬂthﬂMro?u RE PPF&F&&$:&R&&#1%@0 ReYf | exed

towa\rMc;l] a fea lhg&edtl@GSIitﬂﬁrrﬁdmCQ'ebbefsl nﬁedfe fbﬁs@d erinof therazﬂv%rdsy
sonewhat snmller than t r an of, the

confined i RP§™B8%. °r°Tﬁ§sJ t‘%g e :g ]5 Y%ffeﬁ’éﬁgglﬂt and
si nce eachmbanserSQpniG@rbegdnbbmhhednuﬂréIpxeu;dedc@nrthelruaplngl|ei‘3
force to t hnReyr e, 7. S t uter
surface 8238°F ?ﬁ% W?hﬁﬁﬁhgi:g? éﬁ%ﬁé}éﬁﬁ%&ﬁ‘iéﬁ%ﬁﬂﬁgﬁ?fﬁg?lgﬁb?Sre

devel obed dngr dfy after Xhecbeck nbﬂ-éér baye begah nedgased1Boradnwazdout er

edge 813a ﬁb@@@@%taggIgﬂséﬂgadénﬁﬂeVfﬁétfﬁméﬁie 796 of instrunment 38 while

the inner edge _813b of ch louver
g When the Eﬁc over tool {g actlvated to kickover posi-

tion as seen in Figures 12A and 12B, the cam surface 792
on the pivot arm 614 forces the control rod to its lower
20 position wherein the knob 788 thereon is disposed below
the lock balls 782, thus releasing them for free inward
movement to releasing position, so that the running tool
750 may be merely withdrawn from the bore 796 of the in-
strument by simply 1lifting the kickover tool after the
25 instrument has been engaged fully in the receptacle bore
of the side pocket mandrel. R ' W

- When the kickover tool is w1thdrawn from the side
pocket mandrel,  the pivot ‘arm and running tool are re-
turned to their initial aligned position, seen in Figures

30 11A and 11B.

The friction means with which running tool 750 is
provided is a suitable louver-type friction means such as
louvered_friction member 800 which is formed of a strip of
suitable spring material. The strip is identified by the

35 reference numeral 810 in Figure 17 and is formed with a
series of transverse slots 812 providing a series of bars
814 therebetweén.;'These bars are then bent to a tilted
position to form a series of louvers. The louvered strip



agai,nst the outer surface 820 of the running tool. Be- cause the friction
menmber 800 is nmade of a rather heavy 25 rdp of spring netal and because
of the multiplicity of |ouvers, the inserti and pull out force can be
apprecia- ble. For |n§tance i f the weight of instrunment 38 is in the
range of about 890 ol wisiglouhds siodlapprioxi sttetiudet to7 thd apratsct t hiember
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especially under envi ronnen
Brittle rraterltﬁ’Pé- bedy helaw fihe wHindews |78beconme enbrittled are to be

avoi ded to prevent %enbrehen ﬂ?ﬁﬁfné heiRal 18! lddyhddl t A VWehe, GRREAR) Y
fall - |ng to the ,of f r(ﬂ 9eg)ta§r g where they would cause damgge and
u h

u
mal functi ohg oPPERENG, he, |1615it6?11 et 'rra?/s Peefe st cHLIBES
patterned aftellBhe danh/elotyge 8bat aft thandrictiiote thamberergdo il ﬁrékeaal

connectors 10 %%%&Jdab‘% {.%L{:Qgh?gu%ggltﬂ: uséirﬁc?é 1:heI %gx'ﬁi%gl"o rieqmpélté O

California.) To instal e Ins he st de poc
ki ckover tool  bOFeor7¥®0isqusmewhak t smadderurthan tbel fa5%= | spant Me'dheo

a tigol string #adcthen NEsAMEENWhES &&I eohff%eangﬁgeq Potde T PR Othe
t ool . Fora%gls qper.a- tign, the bore 796 the 1nstrunent -1s, tel escoped

over the Il N hEipgnnifg qrbolln&?&fﬁﬂqnfeenﬁéﬁed I | Sinke ofah or
rod 785 of thelbulvmmgxé ol sppifigpwhiehd ilsandy Bréxéd | nguthe thiadkomer apool

to move the piyq (A% dd erld YNGR 4 Nore P58 SPcRLVPRLIL S
ment and to the outer surface 820 of the running tool,
considerable drag or friction is developed thereby. As
20 seen in Figure 18, each louver 813 has its outer edge 813a
pressed against the inner wall of bore 796 of instrument
38 while the inner edge gq3p of each louver is pressed
against the outer surface 820 of the running tool. Be-
cause the friction member 800 is made of a rather heavy
25 strip of spring metal and because of the multiplicity of
‘louvers, the insertion and pullout force can be apprecia-
ble. For instance, if the weight of instrument 38 is in
the range of about 9 to 15 pounds, or approximately 4 to 7
kilograms, the pullout force likely should be about 18 to
30 60 pounds (8 to 28 kilograms) or about 2 to 4 times the
weight of the instrument in order to avoid dropping the
instrument after the running tool is unlocked and before
the instrument is inserted in the offset receptacle of the
side ﬁoc];et mandrel. :
35 ‘The louvered friction member should be formed of a
high strength steel having both high corrosion resistance,
a high modulus of elasticity, and low brittleness. A
suitable material would be either MP-35-N Steel or Elgiloy



runni ng position, the operator rod will be lifted by the spring and the _,
knob thereon will nove to ball-Iocki ngq),bltion to positively | ock the _
running tool to the in- strunent. The instrunent is lowered into @
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the operator rod 785 of the runm.-ng tool is depressed (as
by actuating the kickover tool to move the pivot arm to

20 its kickover position). When the pivot arm is returned to
running position, the operator rod will be lifted by the
spring and the knob thereon will move to ball-locking
position to positively lock the runn:Lng toecl to the in-
strument.

25 The instrument is lowered into the well carefully on
the tool train until the orienting key of the kickover U
tool is located below the orienting sleeve of the side
pocket mandrel. The tool train is lifted until the ori-
enting key lodges against the downwardly facing ¢trip

30 shoulder of the ofienting sleeve. This stops upward move-
ment of the tool train after first orienting and then
actuating the kickover tool. The pivot arm at this time
holds the running tool and the instrument suspended there-
from in the channel 80 of the side pocket mandrel 30. The

35 tool train is now lowered to insert the instrument into
the offset receptacle 36 of the side pocket mandrel. The
weight of the tool train, including the kickover tool and
running tool plus the instrument, should be sufficient to



the multiplicity of louvers retains the instrument in 20 place by this
f;.'r\i/ctional engagenent . The axial fordcg-rpequired to insert or wthdraw
the friction menber 850 should be about 50 tlo 75 pounds or about 22 to 34
kilo- grams. This pul)out force generally exceeds the pullout force of the
r-unni ng tool mowdothestinmsrmemant btb nilys bfuddy \eagaged gosithentandehre 40
t'o 250 percent € t nL. Q9 L Ly s | f - ;
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havi ng the frifxdros weiler n860 dimeragesttild ednsthruhenti dérgmcidttie neddee!

30 which is prgo:.wVi ] of fset receptacle bore having an annul ar 35
| ock recess 5(?O %régﬁ%%%\éeérg%€f%f the snap ring 46 of in- strunment 38. If

desired, a nodificthei inspovhentmmayr allsmybse pmoniiddstl withhacfniatjarck
recess is om oyde 1S c%?é’é&ei‘ cept e, t +le3e
such as recep%%ﬁ%%o?g ggg ct;'?psei ae%s%gc et rrabr%c?eﬁpégg,é g*é&ghﬁ?% Igi&ﬁ'r Z,%log.
The princitfal 3R aimddeatradokyt they Xeferenke r BuBeFadr $A%-he $RERpeRcI"

bore is to redmanmidiet CDSts@ént e BigereS19peBket eRadiglstriiRnt ii iswen
nenber, whet her Uﬁed.t suppoyt a we to%l SlliICh a mstrur_relrllt 38 o#a
runni ng tool, uc ea§’ﬁhﬁﬂ%t%%‘i‘e% LY 0P oF P hE SFEFSEGE PUPEFatnitHT
wel | tool suclThiss t Aastruwentenis 3providadr eckth aal €lowveh-typa0 fnihe:_ion
OFfsot LeCePl 3Rt gEo30A1Th it RARL! £fBNdrlerthate 308 LRBAAC AR Y.
provi des the advantagé of providing an 1nsertion force and a Eu out force
whi ch arel§ub§%aeﬁj—l'§$apmeé'q@a14 h‘h‘deﬂ\hieégeér eatajingd brpdenf then@rpased
l'ubrication orppek Hqilowendlihschsal e y¥ReY rehieesbn hemblky spRAlayayawer
many i nsertion . .and .pul.l out HCl 5 orfed | nst ance, llf éhe | nsseertl Qn fgéce
i's about 50 po‘iﬂﬁlsl?'é‘&&'utwa of offset receptacle Dbore a of side
pocket mandrel 30a and due to the spring action of each of
the multiplicity of louvers retains the instrument in
20 place by this frictional engagement. The axial force
required to insert or withdraw the friction member 850
should be about 50 to 75 pounds or about 22 to 34 kilo-
grams. This pullout force generally exceeds the pullout
. force of the rumning tool by about 50 percent, but may be any value in
25 the range- 40 to 250 percent, to assure that the ruming tool will not
1ift the instrument from its fully engaged position in the side pocket
mandrel. If the pullout force of the friction member 850 is too great
in magnitude, it way he damaged upon - being pulled from the
receptacle during removal because of excessive energy
30 being stored in the stretched wire line being suddenly
released when the instrument pulls free. '

The instrument 38a having the friction member 850 may
be installed in the side pocket mandrel 30 which is pro- -
vided with an offset receptacle bore having an annular

35 1lock recess 50 for engagement of the snap ring 46 of in-
strument 38. " o

If desired, a modified side pocket mandrel may be

provided in which the lock recess is omitted to provide a



23 kilograms), the pullout force will be also about 50 pounds (about 23 -
kil ograns). Whether the parts are dry wel | lubricated nmakes little N~
difference. The reason for 20 this i elieved to result fromthe edge 3
contact of the |ouvers which under high unit |oad cut through any |ubri-
cati on andsidec podketat receptaclewntithouty atecksy sathl .assveracaeptacle
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centralize the instru t in the receptacle, and, nore-30. inportantly, to
absor b92ho &P i §%on, as well as providing excell ent grounding

contact betweenThee fri¢tionmmenber] tihethnepisedetof suppattieapaekat

mandrel 30gq, thus_protecti.ng,.the very,expensive_and.somewhgt fragil
I nstrunent %ﬂ"é‘m o%'%ﬁ eSs?,g.n%tru%\qntec n3e§’ b&Pd & Bﬁ%g?g%lpﬁﬁ 'a '%I‘ Sgol
into a wel rumminonstedl 1760i,nox | £oxli tiyer purpobsel efusrettpininmna ngeidol

whi ch t | 3 : L4 I ; t h id
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practice. Such a vel | tgolcgnd runni ng .t oql . reaéﬁi 1clus£rateﬂ En Figure
50, whi ch @%b ANSPEFARR FIBCS AR & PUKARE, S¢S (HICBOBE RaS RGP Baver cd
friction mededlsuclequali,he anduvehddhf racei onegkigébl02iniftneacedndbgn - -
upviar dl v ORGRING AU W0 Lokt BeURRCT G ik DBl [ 9o 8D9RYDFy T HANI NG\
ool 910 having a | duvere i Ction nmenber 91 hereon Trictftonal ly
engagi 4§ bpeata®lef oyerl nany doEemiamaeddy puilaytshoyeles.ol1Fn the
running toghdtargaged shd Nddertiner £&Rce O s tdBoue! 50t 8Lind80 (aBSuEhOWN.
The running tool_ 910 is a part of tool_ string,920_ | owerable _into a well
fl ow Condu%lzorkllograms), the pulfout force will be also about 50
pounds (about 23 kilograms). Whether the parts are dry or
well lubricated makes little difference. The reason for
20 this is believed to result from the edge contact of the
louvers which under high unit load cut through any lubri--
cation and make intimate contact with surrounding metal.
Even after repeated insertions and removals, say one
hundred or more, the insertion and pullout forces remain
25 virtually unchanged. '

In the case of friction member 850 used to retain the
instrument 38a in the receptacle 36a of side pocket
mandrel 30a, due to its resilience, is very effective to
centralize the instrument in the receptacle, and, more

30 importantly, to absorb. shock and vibration, as well as
providing'excellent-grounding contact between the instru-
ment and the receptacle of the side pocket mandrel 30a,
thus protecting the very expensive and somewhat fragilé
instrument,from damage. '

35 It may be desirable to run a well tool into a well
and install it in a landing receptacle using a running

~tool which supports the well tool only by frictional en-
gagement therewith said well tool to be likewise retained



925 by suitable neans such as the wre line 930, shown, or an
el ectrical conductor line, or the |ike (not own). A |anding receptacle
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the pullout force of the In
enlarged as at 944, to provide upwardly facing stop shoul-

der 946, and threaded as at 948, is connected to or into

20 the well flow conductor 925 to form a part thereof. The

- landing receptacle will receive the well tool 900. The

downwardly facing shoulder 950 on the well tool will

. engage the upwardly facing stop shoulder 946 therein to

limit downward movement of the well/tool. 1If desired,

25 well tool 900 may be provided with a seal member, such as

the seal member 960, for sealing with the bore 942 below
~the upwardly facing shoulder 946 in the receptacle 940.

The insertion and pullout force provided by louvered

friction member 902 on well tool 900 may be, for instance,

30 about 50 pounds (23 kilograms) and the entire tool string,

including the running tool -and the well tool will weigh in

excess of 50 pounds (23 kilograms), sufficient to gently

.press the well tool into position into the landing recep-

_tacle 940 without jarring the well tool. -Downward move-

35 ment of the well tool in the receptacle will be stopped

*  when downwardly facing shoulder 950 on the well ¢tool

engages the wupwardly - facing shoulder 946 in the
receptacle.



pounds) plus the weight of the well Qt ool . Actual ly, if the pull out
forces were equal for both of the |ouUvered friction nenbers, the pulling :
tool should pull out, leaving the instrument in place kn itss recepta- cle
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rovid an upwar
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electrég co tact with the sensor portion of the instrunment. This prong
1144 | §ed in a first insulator nember 1150 as 10 shown and an

ext er nal fIangeAhEﬁhﬁhymnﬂfntheipuiﬂdnﬁwfdrces were equal for both

of the louvered friction members, the pulling tool should
pull out, leaving the instrument in place in its recepta-
cle since the weight of the instrument favors this result.

20 However, it is recommended that a safety factor be
provided. |

which is actually the sum of the DU|%§Ut force for its friction menber (SQ;}

Referring now to. Figures 214-21B ~ it will be seen
that a modified form of instrument is provided and is
indicated by reference numeral 1000. This instrument dif-

25 fers from the instrument 38 ‘previously described only in
that the coupler 127 and the female connector member 125
have been réplaced by the female connector member seen in
Figures 21A-21B and indicated generally by the reference
numeral 1100. - '

30 The female connector member 1100 is provided with a
housing 1105 comprising a connector 1110 threadedly at-
tached to the upper or sensor portion 1115 of instrument
1100. This connector member is threaded as at 1117 inter-
mediate its ends for connection to cylinder 1119 as shown.

35 The lower portioh of the connector is reduced in outside
diameter as at 1120 to provide: a tubular extension which
extends down to a location near or a little below the



epj%abuts the downwardly facing shoulder 1154 formed as a result of bore

1156 of the first insulator nmenber 1150 beg enl arged as at 1158. A second
i asul at or nenber 1160 having a bore 1162 hsg 15 its upper reduced dianeter
pertion 1164 tel escoped into bore 1158 of the first insulator 1150 and its

ugper eﬂd i s Ioupsme:d éi'giiimiﬁthbhsihg}lmn@e&e nf24 | vhpen 1182 ﬂ{réitged?!ﬁnﬂt-
1144. The coi i i i supports the prgng 1144 and jit's
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ring 1170. An ic-’i}s onductqor wire 1175 is at- tached to the

te | ectrical
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t hrough bore 1¢®0tact witlonth€0seneotropaaritiars af t ahbked rstrivxenper Tiehs

of plug 1200 t ts : fit r&;}ﬁﬁ{ t 4
Thi s conneg orb?:giggg'lltgg ﬁggé%iﬁﬁe%qu&{%%p u %ﬁ#ﬁ?@eﬁtlﬁg as
| ower end Wt hSERYE &14 | 8R exderarlibbangesdl5ar ed | hepr Hitsughewen

light later. 3end abuti¥ Whel H¥ritardBy Ofadig SEhbahert 1RS84 Oridd Ay e
Rosenbur g, “Or B8RO 6% Baire nhERe o Padl it Ginge a6t masmbasor b3020
which is .rgaduc_béiag enlazzedpasyiati ng.sen upwardly facing shoul der 1224.
attaehment. of houst oy Seepd EARSy WA T hA Y 4 Bre i@ nas
reduced bot? 1358 JiPRe% FeAugedr diametem Porticnadtb4 otedescepedi ptnpdug
1228. Thi's propbges 1assuidfaline Rakist! Andildtidl 118 faa "HE CHPOLCERE is
LU t_h a l}:.alrgléls%ddla%la%%srtl.({\:ﬂen l%wnearnns,eirde of flange 1152 of the prong
1144. The coil spring 1140 yieldingly supports the prong
1144 and its insulators 1150 and 1160 .in their upper posi-
20 tion with the upper end of the prong pressed into firm
contact with its mating socket in the instrument. The
snap ring 1170 limits upward movement of the prong 1144
- when the female connector member is detached from the in-
strument, but when it is connected to the instrument, the
25 upper end 1172 of the insulator should be spaced a short
~distance below the lower side of snap ring 1170.

An insulated electrical conductor wire 1175 is at-
tached to the reduced lower end of prong 1144 by suitable
means. This wire runs down through bore 1130 of the con-

30 nector and is attached to the upper end of plug 1200
threaded to the lower end of the connector 1110 as at
1204. This connector is sealed by seal ring 1206. The
plug terminates at its lower end with an electrical socket
'_1208 whose purpose will be brought to light later. )

35 Plug 1200 may be of any suitable type. A suitable
type is a glass-ceramic feed through plug available from
Kyle iI‘ec_hx_'xology of Ros'e'nburg, Orégon.-



10 to be later described. The cylinder 1119 is provided with one or nore_/
| ateral ports such as port 1235 which is_spaced i medi- ately bel ow the

downwardly facing shoul der 1237 at th@u r end of reduced portion 1120 of
connecfor 1110, as 15 shown. An annular facing piston, 124G is disposed in -

snoot h bore 122 S e al
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1240 is prefera eni uch nst.ance,
gl ass-fi FI ed Te% %gesgg?h qe%i(%(}[% éégggegg% egdlﬁj ot ﬁ%%{e h llojnznéer 8\%/al I
1220 of cyrthlede¢ylin®er30.119 and atisr sthpeaded 13@5 reloeiveeldide ubdugf rom
exterior Ofsbe | NBL{HTEPbyIAND W AR TEIChoRe ol22 M {he) sact

agai nst the upper si annul ar atin [stop 1240 a downward
force ther @@de cringshfoReRIer HELEh o%ttll‘i‘hbdp‘il%?%ﬂc'&%'%? bE af“éPner
expl ai med. 3o be 1ate'liheié§6fﬁmj ower end of cylinder 1119 is formed with a

counter bore as 124 a.downwar.dly .ext e of _over angi ng
s "G U ipds. 150 BrRk Aok pERE 8B4,

lip the functio hgrhou3|
menber 1124 aterdl gporysr Gdl@hecas npar&ne-2 35 rwhaicht 1525@@@@& 3mmadtther

reduced at ey 1PRgs o il dablihfAda] yaSeaL 1422 6ndia diaf 01835t aledenor
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An annular facing piston 1240 is diSposed in smooth
bore 1220 of the cylinder 1119 and carries a suitable
outer seal ring 1242 for sealing with the wall of bore’
1220 and a suitable inner seal 1245 for sealing with the

20 outer surface of reduced portion 1120 of the connector
1110. The floating piston 1240 is slidable in smooth bore
1220 between its upper position (shown), limited by its
contact with downwardly facing shoulder 1237, and a lower
position (not shown) limited by its contact with upwardly

25 facing shoulder 1224. :

Annular floating piston 1240 is preferably formed of _/
a non-marring material such as, for instance, glass-filled
Teflon, or the like, to avoid scoring the smooth inner
wall 1220 of cylinder 1119.

30 Lateral ports 1235 admit well fluids from exterior of
the instrument 1000 into cylinder bore 1220 where they act
against the upper side of annular floating piston 1240 and
apply a downward force thereto. The purpose of the float-
ing piston will be later explained.

35 The extremé lower end of cylinder 1119 is formed with
a counter bore as at 1248 to provide a downwardly extend-
ing of overhanging lip the function of which will be ex-
plained later.



cyl i.nder as shown, a pair of opposed upper and lower |ips 1248 and 1254 are
provi ded and spaced apart as shown for retaining a | ouvered friction nenber
1260 which nay be 10 exactly like the Igﬁ’ ed friction nmenber 850

previ ously expl ai ned apd shown in Figure=19 for retaining instrunment 38a in
position in the receptacle bore of the side pocket mandrel. - I'f desired,
the reduced di anet e?gﬁomu(ﬁinﬂ%n&ﬁn d 124 gha MWW@smt@mmem
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groove is fornmed in th further enl arg 1268 a
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placed in pgre ownwardl y. f.agi er sl &g
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engaged in dowwwahdl‘b}leopaimgoﬁoaheannular ring, having one lip looking
up end another 1lip 1looking down, placed between. Two

rings would provide twice the amount of drag.
The housing'member 1124 is formed with a central bore
20 1261 and its upper face 1s provided w1th a suitable annu-
lar groove to accommodate a seal rlng 1262 for seallng the
threaded connectlon 1226.
Bore 1260 of the housing member is enlarged as at
1266 and is further enlarged'very near its lower end as at
25 1268 and a retalnlng ring groove is formed ‘in this further

/ enlarged bore 1268 and chamfered as at 1270 as shown to
receive a suitable retaining ring such as that shown at

1276.

A rJ.ng of sultable insulatlng mater:.al such as ring
30 1275, is placed in bore 1266 and against downwardly facing
shoulder 1277. A sleeve of su_ltable :|.nsu1at_1ng mater1a1
such as sleeve 1280, has its ‘upper end surrounding insu-
lating ring 1275 and extends downwardly a considerable
distance as seen in Flgure 21B. Sleeve 1280 has its bore
- 35 1282 reduced at its 1ower “end to prov1de an internal

annular flange 1284,
A female conductor member 1285 hav1ng a bore 1286 is
disposed within insulating sleeve 1280 and a splder 1288



05 1208 to electrically connect the fepale conductor nenber to the socket:\/
1208 and, therefore, to prong 1144 thrﬁ;El I nsul ated wire 1175. Spi der

1288 is provided with one or nore apertures 1295 for freely conmunicating
the bore 1286 of the fenml e conductor nenber with the spmooth bore 1220 10
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Ret ai ner kg%ngﬁﬁb orts nmetallic ring 1320, .as shown rirng

supports i t NBo5 which, in turn, supports insulating ring 1330

whose upper endBﬁieznnﬂs bﬁeﬂhemﬁema&boéondautorlm;mﬁéﬁwfsligauced
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i nner wal | 18P 7vh@nso @ ARzl annwkan Ivecess 1228, isnformednyithng 1330

is forned Wiph &4 ifs upper and lower ends for retaining a louvered
contact member ;300 therein as shown. This louvered con-
tact member 1300 may be exactly like that ‘used in instru-
ment 38 and indlcated by the reference numeral 162 in

20 Figure 4.

A floatlng plug 1310 hav1ng an enlarged head portion
providing a downwardly facing shoulder 1312 is slidable in
bore 1286 of the female conductor member 1285. ~ This
floating plug is shown in Flgure 21B in its 1n1t1a1 lower-

25 most pos1tlon w1th its downwardly facing shoulder 1312
engaged with upwardly facing shoulder 1297 of the female
conductor member.

The floatlng plug 1310 extends downwardly almost to

| the lower end of the housing member 1124 and closes the
30 lower open end of the female conductor member 1285 as w111
now be explalned.

Retainer ring 1270 supports metallic ring 1320, as
shown, and rlng 1320 supports 1nsu1at1ng ring 1325 which,
in turn, supports :Lnsulatlng ring 1330 whose upper end.

35 abuts the lower end of 1nsulat1ng sleeve 1280. Insulating
ring 1330 is formed with an external annular groove in
which *is disposed - a sultable seal ring such as seal ring
1332 for seallng w1th the inner wall of the housing member



upper and | ower one-way .seals indicated b e reference nunerals 1335 and
1836 which will permt fluid 05 to flowtherepast in a dowward direction,
but will not allowfluid to flow therepast in an upward direction. The

floating plug 1324-i s Frgither wiinpulasingwring d 33 d s ofrxmed twithnénr int o
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th I 1 d 133 th t th
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liquid will begin to“escape I nue

until air bubbpéélgné'—q d-ﬁ@erl%?émtpmsﬂri@@wh@h@Mﬁ%eal s. The

i nsgpument is then ghagedhe) fenkard co&ﬁf&éﬂoﬂ%ﬁﬂé}f‘ Mdd ié‘eaiééxhﬁie&'%@
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be filled eitheuitablieefldem ia daifémctﬁmeeﬁcngast, fort mcamﬁtépneﬂIchien
e en e gl T3l ah e A S NS Pt
t el escoped ovemoved and a hose from a sultable hand pump is attached in
its place. The female connector member is placed in an
20 inverted_ position and the liquid dielectric is pumped into
the cylinder 1119. As the liquid dielectric enters the
- device, air is displaced which escapes past the one-way
seals 1335 and 1336. As the device is thus filled, the
floating piston and the floating p_lug will be forced to
25 their extreme positions shown in Figures 20A-20B (if they
have, by chance, been moved therefrom). As the device
becomes filled with the liquid dielectric, such liquid
will begin to escape past the one4way seals. Pumping is
c_:ontinued until air bubbles no longer escape past the
30 one-way seals. The instrument is then placed in a hori-
zontal position with the flil_l.ler hole looking up. The pump
" hose is disconnected and the pipe plug is reinstalled and
tightened to seal the filler port.
' The female connector member 1100 may be filled either
35 before or after éonnecting it to the instrument.
When the instrument is installed in the well and the
-female connector member is forced into the receptacle bore
of the side pocket mandrel, it is telescoped over the

'te{gal annul ar recess at its upper and Iogr,ends in which is disposed



56 upstandi ng contact therein which arrests and supports the floatlng pluga
As the instrunent continues its domnmﬁag novenment, liquid dielectric is

di spl aced and escapes past the one-
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a well tool in a well flow conductor is “now practicable,

which method will now be described.

This method of installing alwe11 too1 in a well flow
conductor having a landing receptacle therein comprises
the steps of providing a well tool having an upwardly
opening bore'at'its_upper end and having first friction
means thereon below said upper end, and a_toel string in-
cluding a running tool having second friction means

thereon; frictionally engaging said second friction means
of said running tool with said upwardly opening bore of
said well tool{elowefing'said'todl'stfinq with said well
toecl supported thereby into said well flow conductor until
said first friction means on well tool frlctlonally en-

gages in said landing receptacle and said well tool is at
its lowermost pdSitioh therein:; 1ifting said tool string
to disengage said secondifrictioﬁ méans of.said running
tool from its frictional engagement in said upwardly open-
ing bore of said well tool; and withd_réwihg said tool.

string from said well.
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The floating piston 1240 separates the liquid dielec-



57 The foregoing description and drawi ngs of the inven- tion are

Ignatory only and various changes in sizes, shapes, materials, and
sarrangenments of parts, as well as certaifydetails of construction, may be
“made within the 5,scope of the appended Tl ains without departing fromthe
true spirit of the invention. Reference is nade to our co-pending

applications Nos. 8715062, 8820762.6 and 8820763. 4. * C L M S *
CHALMS: 1. A nmethod of installing a well tool in a well 5 flow

conductor having a receptacle bore having an internal upwardly facing

shoul der and formng a part thereof, said method conprising the steps of:
providing a well tool having an upwardly opening bore at its upper end and
having first fricti Ghereforedding desatiptibar aalowrawiaigs wef | theolinskse
having an ext eingly dé’:?‘@".‘@&gg&]p%% . | R, vaa&‘id%% oghafibkk"% A Nk iding
a running tool having secohd frictiron ns thereon; trictionally engagifig
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fricti on means83f 59824 BBRA7EG.Bodnds BHRAAAES i cti onal engagenent in said
upwardly 25 facing bore of said well tool and |eaving said well tool

with said first friction means thereon; frictionally engaged in said
receptacle bore; and




ml string fromsaid well flow conductor. 30 2. A

m’mmﬂm,” ' in claiml, wherein the steps of providing said well toor/-.
A ﬂlWW riction means and said running tool with second friction &~
means, i n® ufe: *providing said well tgal with 35 a body, an annul ar :
recess formed in its exterior surf’9c®, said recess having undercut walls |
form ng upper and | ower opposed overhanging |lips facing each other, and
formng a first dipitMgison nmenber froma strip of springy netal by form ngu
transverse slots 5 therein | eaving bars therebetween, permanently

tilting said bars to resenble |ouvers, and placing said | ouvered strip in

sai d recess about said body with the upper and | ower edges thereof retained

under said uppery and | owek hdifitnd Ui 1RELHI P 5 %ed 1! £8B1 Ntk £ Ye1 0
with a body, an annular recess formed 1n 1ts exterior surface, sald recess

havi ng un8er cut §4aW SOnERATEE RAYIAT AndereRkacl® dORENBRVENT P faci ng each
other, and form j}te3nadca afdlf'tﬂdéﬁ?geﬁﬁ&ildéﬁf&ﬂ FbiinPngfa %&ﬂn{ﬂ ngy netal
e

by form ng transyerse slots, therei <.:J €3ving bars therebetween,

our manent by 111 (SHRFROLs o SBLe TG SOBF S 108, Res Bt8BE BEAc ng sai o

| ouvered strip iprodidingeacsslhiimdl hawdingoaty upwardliyeopeping dude ower
edges retained L.SaLd. up. ﬂﬂp |y ' é;}c : .= A Method as
claimed in claim qgf ?Pgﬁﬁ1gﬁa ergfﬁwgéjéé#$ﬁs iﬁgPigﬁFﬁ%ans on said
wel | tool 18nd saanntedotbereakeuton saddnwebh teald algenhayir@An each require

an axial force QixtarfatdabafvaRey \Facifg28houlddrd, GAMSE £HE6IN d&ridigsengage.
4 A net hod .as,.cl ai ned in cl g val ue of said

: wh -t.h -
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t hat required bythereon; frictionally engaging said second friction

means of said running tool with said upwardly opening

15 bore of said well tool; lowering said well tool into
said well flow conductor on said tool string until
said well tool engagés said receptacle bore, , and
allowing the weight of said tool string and said well
tool to force said well tool into said receptacle bore

20 until its external downwardly facing shoulder engages
said internal upwardly facing shoulder in said
receptacle bore; 1lifting said tool string to
disengage said second friction means of said running
tool from its. frictional engagement in said upwardly

25 facing bore of said well tool and leaving said well /
tool with said first friction means thereon;
frictionally engaged in said receptacle bore; and
withdrawing said tool string from said well flow
conductor.

30
2. A method as claimed in claim 1, wherein the
‘steps of providing said well tool with said first
friction means and said running tool with second
friction means, include: providing said well tool with

35 a body, an annular recess formed in its exterior



3Q. said second friction nenber by about 40 to ZSOLuﬁﬂE ﬁ A
n-g:fhod of installing a well tool substantially as hert&# cﬁm'_”" MH’Hed.
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g surface, said recess having undercut walls forming
upper and lower opposed overhanging lips facing each
other, and forming a first friction member from a
strip of springy metal by forming transverse slots
5 therein leaving bars therebetween, permanently tilting
said bars to resemble louvers, and placing said
louvered strip in said recess about said body with the
upper and lower edges thereof retained under said
upper and lower lips; and providing said running tool
10 with a body, an annular recess formed in its exterior
surface, said recess having undercut walls forming
\_; | upper and lower overhanging lips facing each other,
‘and forming a second friction member from a strip of .
springy metal by forming transverse slots therein
15 leaving bars therebetween, permanently tilting said
bars to resemble louvers, and placing said louvered
strip in said recess about said body with the upper
and lower edges retained under said upper and lower

lips.
20
3. A method as claimed in claim 1 or claim 2,
wherein said first friction means on said well tool
and said second friction means on said running tool
each require an axial force of a predetermined value
— 25 to cause them to disengage.
4. A method as claimed in claim 3, wherein the
value of said predetermined axial force required by
said first friction member exceeds that required by
30 said second friction member by about 40 to 250
percent. ' '
5. | A method of installing a well tool

substantially as hereinbefore described.
35 '
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