-1- RATCHETI NG AND THREADED TUBULAR WELL CONNECTORS 5 A rengtizisgx eton
and/ or di sconnection of tubul ar menbers, such as encountere E@

wel l's, presents a major problemin the event the connectlon 10 or

di sconnection nust be made downhole. Various types ‘of ratcheting and/ or
threaded . connectors have been suggested such as in U S. Patent nos. ™~
2,849, 245 and 4, 607,865 for nmaki ng such connecti ons. Such devi ces use ‘a
spring connector having threads which may 15 rat chet over and be

t hreadably connected to a tubul ar nmernber apd which is then backed up and

| ocked in place by | ocking shoul ders. However, such structures generally
carry the | oad between the upper and | ower tubul ar nenbers by an end

shoul der. 20 According to the present invention there is

provi ded a ratchetiéﬁggégk eANS I rRERGEL | r e ; g Egg%ing an
upper and a | ovwer t fﬁﬁ fﬁrfrgﬁgé,ﬁggéﬁég ﬁggéhkg ngd menber
and the other of which is a femal e nenber, conprising, 25 sai d

| ower tububar nenber having threads for mating with.the upper: tubul ar
menber, a spring biased and resiliently expandabl e and contractible
cylindrical ratcheting and threaded connector el enent positioned on the
upper tubul ar 30 nenperrémsté Or@ninedvidin agddyerat dDebnLegRYSAEGE W t h

the | ower tubul@r nber aid caonnectar el enent Iud|n tin reads
on_one <1 de. 1 or CEBAEAPnBEMPER Sena Seny &k ST aReRS $he SR 3
coacting circunpeeeental lay maiendpngbiknulisertshe evént the connectlon
10 or disconnection must be made downhole. Various types
o/ ' of ratcheting and/or threaded connectors have been
suggested such as in .U.S. Patent nos. 2,849,245 and
4,607,865 for making such connections. Such devices
use a spring connector having threads which may
15 ratchet over and be thréadably connected to a tubular
member and which is then 5acked up and locked in place
by 1locking shoulders. However, such structures
generally carry the load between the upper and lower .
tubular members by an end shoulder.
20 According to the:  present invention there is
- provided a ratcheting and threaded connection for
remotely connecting an upper and a lower tubular
member in a well, one of which is a male member and
the other of which is a female member, cbmprising,
25 said lower tubular member having threads for
mating with .the upper tubular member,

a spring biased and resiliently expandable and
contractible cylindrical ratcheting and threaded
connector element positioned on the upper tubular

30 member for longitudinal and rotational engagement with
-the lower tubular member,

said connector element including mating
threads on one side for coacting with the threads on
the lower tubular member,

.35 . coacting circumferentially extending shoulders



e

on -the upper t-ubular nenber and the connector elenent for engagenent when
t he upper tubular nmenber is rotated relative to the |ower tubular nenber
for providing a rigid interconnection, said coacting circunferentially
et endi_ng shoul ders on the upper tubular nenber and the connector el enent
bei ng™cpacting threads, the area of the coacting circunferentially
ext endi‘ng shoul ders on the upper tubular nenber and 10 connect or el enent
Bei ng substantially equal to the coactirgaa ea between the threads on the
| ower tubul ar -nenber and the nating threads on the connector elenent -
“thereby providing a substantially bal anced | oad distribution between the
-tpper and | oneont (the arpper twhwirer snemblen| aodi bhet konnewtest lemeartent to
have a m ni MIMEY CERgae bt eluh e vl CRlBeIn HIBUUNCGIHnE SRRt 1 hat
r an ? ubul ar neEnDErs |y

coact with-the uppe ower t respective are vertically

of fset from ead®PtAWRE, raFativg &4 dthar dowenn tvhukarnaamher| Sant t hat

coact with thepyeradiaRd d @ayid UbitercomEkeionlave the same pitch and
direction:5The present invention is directed to a 25__ratcheting and

threaded wel | connect oS&Mf chCPRGHIRSE SiEQUEHEXePbAA 1divst $¥bEPAIRYT
arrangenent betsisealteer sippey 8hé | opper ububarl aenwemblexr paed deniche

To have a i ni ooRete e, et heltf Fackihd MRS, on'Tn o sl tor
radi al distance wi-th stthehgahegomfartdie ecoact ioonvenricomfexéntaddd vt ype
connection.: 35extending shoulders on the upper tubulaf member and
- 10""'cj:_onnec_tc\r' element ‘being substantially equal to the
U ' coacting area between the threads on the lower tubular
o ‘member and the mating threads on the connector element
théreby‘ providing a Substantially-'balanced load
_ " distribution between the upper and lower tubular
15 ' members and allowing the connector element to have a
‘minimum thickness, , _ _
- " wherein the threads on the connector element
" that coact with the upper and lower tubular members
'-reSPectively: are vertically offset from each other,
20 a.na o ' :
| said threads on the connector element that
coact with the upper and lower tubular members have
. - the same pitch and direction. : '
N~ ' The present invention is directed to a
25 ratéhéting and threaded well connector which provides:
a balanced load distribution arrangement between the
'ﬁpper and lower tubular members to provide the
' strongest'conhection possible and also allows the
:spring connector element to have a minimum thickness
30 fOf'providing a'Cthection'in a smaller radial
distance with strength comparable to a ‘conventional
' threaded type connection.

'35
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.-2- The present |nvent|on is directed to a ratchetlng and t hr eaded

connector for connecting an upper and | ower tubular menber, one of which is

~a mal e nmenber’ and the 5 - other of which is a female nenbér together
I:ti pl e | oad bearing shoul ders are promznxion t he upper nenber and.

mul tiple | oad bearing shoul ders are provided on the |ower menber, eacg_gf

‘whi ch coacts with coacting shoul ders on a spring-biased expandable an

contracti bl e ratcheting 10 and t hreaded connector el enent thereby

provi ding a substanti al Theepualsenthdnrwerddidmais dstectedi bo berneenethng

o0 . CypandoTREeRge e ehR AU H Ao QLY dn Shi300 §§§P‘f§%§?aes gy
menber has t hr tuttslasr membierg wineh ofhavhigleris ubuhale member gaudathe :
spring- bi ased guflerealel Wil 1% RARGAR Yo WUhiOF! "E6gébhér! o AEEiRIeand

t hr eaded® connector el enent 1s posi menmber -
for |ongitudi ndpagnbeasing shouldersarmipigvide e°$o§k¢ ‘VPBEF alerbeber -

tTﬂe tsﬁ“ ng el ea"tﬁﬁt mlh'l\(ﬁlé.l#i?s graslad HearimRp C%aom%w@s Safié ir,rfﬁévseeat bAdthet h
e reaas on e | ower upul ar, actl n Ccu er

ot v hoUlRUBE Bmbes - an BhNic goacts LR ChacElbusshngders
~el'enent are proni de@gprdmgebjagede xpidmiabile amecontlbaltaibmen‘natchetmg

rotated rel atl Aol RrUSded Roddy JRUREL: ' SheLBY! HLBPsAsELTNT.

i ntercomMhection he "ar ea e coacting C|rcu endlng -
shoul ders on tnubapp@ttltalﬂm aq\@aly bakanged alma@pﬁiagrebubrmn between -

bstanti al | t t
f3b3| :p 'ngnbgrﬁﬁéahtp?@rt %d:q%m.ﬁ.{ﬁfée V$ikch a‘ec?ﬁﬁééﬁioﬁnp%%h@é’e%

_ mat 1 ngq threa t he spring enent
provi ding a suBSESRE: 5I°I“§‘Q%=I1z§’rﬁbefd’q S RRTEYRRI FORNSSEQE ANt ﬁegwﬁﬁr andu
| ower tubul ar gadkens ddrtaildeqwi ng the connector elenent to have a m ni num

e _ The 1lower tubular member_haé'threads'fbr mating
with the upper tubular member and a spring-biased and'
resiliently expandably and contract1b1e ratchet1ng and
threaded connector element is positioned on the upper
20 tubular member for-long1tud1nal and rotational engagement -
' with the lower tubular member. The spring element
includes mating threads on one side for coacting with the:
threads on the lower tubular ‘member. Coacting
cxrcumferentzally extendlng shoulders on the upper tubular
25 member and the svring element are provided for engagement
' when the upper tubular member is rotated relatlve to the o’
lower tubular member for providing a rigid |
1nterconnect10n. The area of the coacting
c1rcumferent1a11y extending shoulders on the upper tubular
member and spring element is substant1ally_equal to the

coacting area between the threads on the lower tubular

30

- member and the mating threads on the spring.element
thereby providing a substantially balanced load
distribution between the upper and lower tubular members

a5 and allowing the connector element to have a minimum



-3- 1 thiekness. Preferably the coacting circunferentially extending
shoul'ders on the upper tubul ar nmenber and the spring 5 el ement are
coacting threads. O her* . features and .advantages wi |l be apparent’
fron1the follomnng description of presentBy preferred enmbodi nents of the

in enrhép given for the purpose of disclosure and taken in conjunction 10
wi-th t acconpanying drawings in which:- Fig. 1 is a fragnentary,

el evati opal vi ebhickneEs8ss section, illustrating the beginning of inserting
t he upper tubular nenber into a Iomer tubul ar nenber, Fig.- 2 is a '

fragmentary, ‘el evational o} ssibfe
position of the connecti g#a tagw % ?fac?i?ﬁ |°qﬁ%%ﬁédﬁggﬁé‘a?&¥%t§g§‘e and

| ower tubul ar nshbnldetsgenhthe ﬁﬁper tubular mentier ahd tthe fspxingtary,
el evati onal V|e%%e@€PErg? 33353993|*H5535 ating anot her possible position

-of the cénnecti novement of the upper and | ower _
t ubul ar nenbers togetherOtheg 4 is afeabynesnnvddy, elevational view, in *

25 cross SeCt'Q&var gggrﬁ&gﬁghkh%pﬁﬁﬁﬁm&pf%@ﬁ“%ﬁé(Iblﬁoﬁiﬁ§ dés@rlﬁtﬂonS

is a fragnentary tional view, in cross section Ilustratln a it he
embodi nent of - tﬂ€ BFE§EHF1NnP§ﬁtfPGﬁed3Gmb°d1ments of the, inven given

fragmentary el eggti enal pWr@Wsel I&fClﬁfi%i:limiﬁeOmnd)ftaKéﬁ hiexi mmjmuemnof
t he pr esent i nvenkhogpﬁ 1S a fr ment ar ,, %vat i onal Vi ew, in Cross

sect i on, 100f - st|VF SWBQEPWEHP e i nventi on

Fig. 1 is a fragmentary, elevational view, in
cross section, illustrating the beginning of inserting the
'upper tubular member into a lower tubular member,

_ Fig. 2 is a fragmentary, elevational v1ew, in
'crOSs'sectlon, illustrating one possible pos1t10n of the
“'connection after longitudinal movement of the upper and
'lower tubular members together, '

Fig. 3 is a fragmentary, elevational view, in
Cross section, illustrating another p0551b1e position of_
the connection after longitudinal movement of the upper

. and lower tubular members together,
Fig. 4 is a fragmentary, elevational vrew, in

15
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_ 25 cross section, illustrating the made—up connection of
W '~ Figs. 1-3, '
' o Fig. 5 is a fragmentary,'elevational view, in

cross section, 111ustrat1ng another embodiment of the
' present invention, '
30 ' _ _ Fig. 6 is a fragmentary e1evat1ona1 view, in
' cross section, of another embodiment of the present
-1nvent1on, - _

Fig. 7 is a fragmentary, elevational view, in
' cross section, of still another embod1ment of the present

a5’ -ilnvention,



.-4- Fig. 8is a fragnentary, el evational view, in cross section, -of a

- further enbodi nent of the present invention, Fig. 9 is a fragnentary
.elevational view, in.5 cross section of still a further rembodi ment,
"Fig. 10 is a fragmentary, el evational vi|dW in cross sect;on of still a
f&r't her enbodi nent of the present |nvent|on Fi g. 1OA i's a cross-sectiwopal

i ken al 10 he | Fig., 10 10 | -
g:ﬁ?ﬁé?'fg EighgloA‘sho&ﬁS bn g 3n§§ gl (ﬁﬂﬁﬁoaqp - -?Qﬁ rY%ﬁVex%gd!nent._

-'of-the-presentcrnssnSEOhibn.beﬁtasé@wﬁhenﬁqmbodumentﬂof1them»réegnt
indicates a raj @Ehthna”d threaded connection 10 for .connecting an upper.
t ubul ar nenber q a’l ower " tubul ar menber 50, one of which i's a nale

menber and the other of Fafli-cA i§ @ fsagmentary < ekenational viewwnnins the

~upper tubul ar eeabsrsééthehnafteeluale R e 2 WhBd@indhe, tubul ar menber

50 bmrmfthe femal e nel lge .upper_ tubul ar nenber lljruﬂudes a flrst_-'

seal . 12 located in a gr 696 alSi fs EFgmentar vm levatinnpboview, cin| 14
located in a gcposs seetiohs bewstidnda flrt heyTiembodimect UsiEstke upper

shoul-der 26_aﬂgugaé8§e§gggﬁglggr 28 and a threaded section 16 is provided

between the s The male thread form 17 of the threaded
section 16 includes an Bigwad@Ry isxae caioss-stemt idera 1l 87 iew ht acen pabondg y

faci ng surface CXLinndii sqbfa 22 and 24.1ocated, respectively,
at the ther aﬁﬁgog?gf él?cgﬁfgﬁgnces o e surface 20. A spring-biased

and resiliently expandaBig@-ad@Bcdst Paé’tliem &imidaretinFimd 10k cshieen in
connect or elenené 3ﬂg3éed poggtabgylded which is forned froma cyllndrlcal

| sectlon
o/

The preferred embodiment of the preseut'inventione

15 o o
is best seen in Figs. 1-4 which generally indicates a

ratcheting and threaded connectlon 10 for connectlng an
'upper tubular member 11 and a lower tubular member 50,
" one of which is a male member and the other of which is a
.female member, here shown as the upper tubular member ll
'be1ng the male member and the lower tubular member 50
‘being the female member. '

The upper tubular member 11 includes a first seal |

;12 located in a groove near 1ts upper end and a second

25 . seal 14 located in a groove near its lower end. The

member ll.1nc1udes an upper shoulder 26 and a lower _“ .'g;

shoulder 28 and a threaded section 16 is provided between
the. shoulders 26 and 28. The male thread form 17 of the
. threaded section 16 1ncludes an. outwardly extendlng
shoulder 18 with an upwardly fac1ng surface 20 and
- cylindrical surfaces 22 and 24 located, respectively, at
the inner and outer circumferences of the surface 20.
A spring-biased and resiliently expandable and
contractible ratcheting and threaded connector element 30
a5 is provided,dwhich is formed from a cylindrical section

30

#



.cut longitudinally-to,forma Cring and is |ocated between the upper

shoul der. 26 and the l-ower shoul der 28. The connector elenent 30 includes
stop shoul ders 48 and 49 |lqcated at its ugper and |ower ends, respectively,.
and a 5 thread 31 on its inner circunference that nates with the thread
16" on~zupper nenber '11. The thread 31 includes an inwardly extending

shoul deT 32 wi tdy, ieig.;(g!@fléixaﬁge g EHEE\aSec?zhﬂBdaﬁH' u%drlbaltewrﬁmx%

and 38 | dcated resp I nner, Quter circuynference of surface

34. The outer. d¢h%UMPE¢§n§é°Bﬁd§§r?ﬁgaﬁﬂeﬁﬁﬁtISUanépeﬁégeé 28-eadP® which
i ncl udes an<Mﬂ¢%ﬁﬁ$dteftemdmaatsbouhdeuudeswstbpaehuﬂwa@&hy4hw@nmg4$urface

42 and a cylindfica on ter unf d
downwardl y anddi #ﬁé {:ac‘,gﬁgupgﬁér agds gPV&Ee sbeﬁrg\%r‘]’t%%é:a%ﬁl%rfdﬂ%la
SULLaceS 4 th?ttmsodnwnt hieéscyhnedr cdgbumfefrm&thaihmalt@semuhlbtﬁlm o
menber i nc e t 51 .
on its inner f$§§ﬁ$§ Eﬁ gg ﬂggs bgébﬁg Hi?hg reag%ggP%%fQ%&QQGﬂEPH% |
el enent 30 and imeépdty emtendingeshenddeg SRowiddr asBowinmaradlyofaming v
facing surface gy el ¥4 sxh' BY1inaricdlf apeTacestné ¥hd AW Ybated

respectively, at t e oufer and fnner circunference of the surface 54 and an
upwardly and oukepPertigel¥natn§heuinnes §od euter,GiFcumterensh
cylindrical surégggacebsand 58. Lower tubular menmber 50 al so |ncludes an

upper se¥ bore 62, a | oper bor,e 64, and an rdly facin
shoul der 66. Referring nfﬁﬁt8ugﬁﬁ circHEfFﬁgnﬁﬁbg&p 4&’%1§ﬂéh Tl is
| onered i nto théntdudest abthazeadesdbewhich timelddes am esitiwaadly esimndiad e

Shoutder 40 corfaghiant, A0 FaEiAh netan Gat R Uucectlad did ¢EDC

ngylder 48 con ownwar ubul ar  nenber
11 Cont i nued demhmaddnya&nsymﬁnpeoﬂ4tn@ ke outery o aumfiesence and a

.downwardly and inwardly facing tapered surface 46 below
. the cylindrical surface 44 that extends to the cylindrical
"surface 47. The lower tubular member 50 includes a thread
__generally 1nd1cated by the reference numeral 51 on its
inner circumference that mates with the thread 39 on the
element 30 and includes inwardly extending shoulder'SZ
~with a downwardly facing surface 54 and two cylindrical

15

. 20
~surfaces 56 and 58 loéated, respectively, at the outer and
-inner circumference of the surface 54 and an upwardly and
_ outwardly extending surface 60 that connects the two

"cylindrical surfaces 56 and 58. Lower tubular member 50
..also includes an upper seal bore 62, a lower seal bore 64,

25

" and an upwardly facing stop shoulder 66.
' "Referring now to Fig. 1, as the upper tubular
‘member 11 is lowered into the lower tubular member 50, the
30 resiliently expandable_and contractible cqnnector element
30 is forced upwardly until its upper shoulder 48 contacts
~.downwardly facing shoulder 26 on the tubular member 1l.
Continued downwardly movement'of the upper tubular member
" 11 causes the tapered surfaces 46 on the thread 39 to

35 contact the tapered surfaces 60 of the thread 51, which in



~relationship o

. 11 causes the tapered surfaces 46 on the thread 39 to 35 + contact the
tapered surfaces 60 of the thread 51, which in -6- turn causes the
\sprlng bi ased connector elenment 30 to col]apse as it pdsses through t he
' ner cylindrical surfaces 58 of the thredd 51, As t he upper tubular
mber 11 continues downwardly relative to the |ower tubular : h*fﬁ
che

o .30 d d t

Pashion ne 1t puERo oSt S Rle e P ERY, EPnegl %%2%#%%5‘5? OhESupper
tubular.nenberCQIIQOEBa@ﬁslihmusaas(ﬂhnﬁughmthemennenbuihindrhbal 50 and’
further dO“““a?qr¥QE@EE%% e :g%ﬁﬁ?d Sﬁ mnt% the Qk e?oéﬁhul%gemember

t he upper . tubul ar
tubul ar menber 130 comtinpess downwand i o elntive btasthe chowert tubulanent 30

wi Il be either membele s00theP a1t duddd I&hn@ét@@%mﬁéﬁ\tlﬂo%ﬂpa asosnh” an.
'expandede05|t|on as  best seen.in 15 .faéhﬁ%ﬁ In order to nmake up t
ek, i

_connection 10 FR“&IPFﬁﬁdIQh@ Hahah ® bt ??ﬁﬁﬁ%pﬁhfﬂﬂﬁbethgl
‘relative to thehread: smeliiqu&nud]Jde::alw 6f1etlwrm ble«ssdwkeﬁeﬂbeEOnO

nb
o tha Ponr ! keRBaktal HRAA MO He' U e Hoper %«%i’e%“ St ShogRd 1 s
~rotated, it w Enrgheedownward mosieent! stwpspring el ement 30 or both the
menber 11 and spring e'ﬁﬁ?@ﬁl%QﬁN dt'(ﬁyg(;éigufgkgﬁzgl9§e£h€9328ér | If:.

~ the upp® 25 . nenmber 11 rotates In the spring
_force the spri ﬁb‘hﬁlléﬁeﬁle"%fuﬂlag@tﬁbtr%ﬁm'deﬁo ziahenlmxf)etumlandmember

“ thereafter cause whi100beOlstich Whidt tthie Jﬂlé’é‘éd'(:éﬁ\?eéf‘éfa@léﬁeﬂe the
Spring, el et s 8;«3'&395%&5%3% e AP FUELoR: 5% bece- Ceen
in Fig. 2, or in an expanded position, ‘as best;seen in iy
” ":F.ig' 3. . S
B In order to make up the connect1on 10 in a rigid
‘and tight manner, rotatlon of the upper member 1l relatlve'
to the lower member 50 will cause the sprrng-bzased
element 30 to move into pos1t1on to engage shoulders on
both the upper member 11 and the lower member 50.
Referring now to Fig. 2, as the upper nember_ll is
rotated, it will either rotate inside of the spring
'element 30 or both the member 11 and spring element 30
will rotate inside the lower member 50. If the upper
o5 member-ll'rotates in the spring element 30, this will o
force the spring element 30 up aga1nst shoulder 26 on N k.i
‘member 11 and thereafter cause it to rotate with the
" member 11 unt11 the thread 39 on the sprlng element 30
aligns with the thread 51 in the lower member 50
"30 - permlttrng the spr1ng element 30 to expand as shown in
F1g 3. '

20

Referring now to Fig. 3, the spring €lement 30 is
shown in its_expanded position and is free to be moved
vertically to make contact between shoulders 40 and 52 on

35 the outer circumference ef the spring element 30 and lower



Fig. 3. Referring nowto Fig. 3, the spring elenent 30 is shown in its
- .expanded position and is free-to be noved vertically to make contact
bet ween shoul ders 20 and 52 on the outer circunference of the spring

ement 30 and | ower -7- C|rcunferencg of | ower nenber 50, respectively,
And/ o hetween shoul ders 18 and .32 on tR€ outer circunference of the upper
_menber =F1 and the inner circunference of the spring el enment 30,

tespectively. FYR e rERAPRY T melthd:S SO Fbbec ALY Y dri)did

surface RO wi-l F"cone~into contact rdly facing surface 34 causing -

the spring el ehetwesa shouddars k& @%@%@brthﬁarﬁi&erlfmqq FROEH R dl y
facing surfaceghe %@ﬁe&chﬁendﬁmvﬂ dHna feaed ﬁgmrﬁémldldeiun@braﬁbé)&ﬁﬁ geen in

Fig. 4. Prior to.surfaces nd- 34 i.ng.contgct, the nmale ¢ ndr|cal
surfaces 22 an§PFANgr & I’?) ﬂ%lﬁ‘[o 1S £% ?é:%ﬁ*
sulrfacesé% and 134 sofrothuteatl fupwaRlyorf adine| anface @0 Sv:rﬂcle ¢dmetm<n)ut er
cylindri surf 4 d t ce of
el enent . 30 havg %I%%Z:é:dé/u?%pan}ngj @fcorﬁqﬂ‘cf%d{%%n% & I n etEa
surfaces 56 ansépxdngf etlmsmt 30 tmetmumgv:eulem HIpe G m&r@lma dbameth

the upper rreanrtfg. 11F £ RVl "BibeIco U2 RS dde) dtﬁnﬂ:ﬁeﬂrdf‘% Phéing he
spring el enent actlng galnst downwar dl y faC|ng surf on | ower

menber 50 and &heider i A HRRE Reen o Fidpt r %0 SHRSEARTEd
rotation tends g and & tm nﬂécid,ovnfham&ué @;Omidticih&sﬁnMeMer

B0 et e a4 s qaigf Yo AT S O ity &L ZadpyepE™
.the sane as if sdrefaqqzsawﬁrmmiam&]pérthtéﬂﬂsﬁnrm@blmmeIﬁlmleta3§|» ngl e

ekfﬂent hav'ngéiﬁégetﬂtz¥%o outer cyllndrrcal surfaces 44 and 47 of

' ' thread 39 on the outer circumference of element 30 have

' already expanded into contact with inner cylindrical
_éurfaces 56 and 58 of thread 51, the spring-element 30 is
;trapped between the upper member 30 and the lower member
50. -

15

Referring to Fig. 4, with the spring element 30
ecting against ddeﬁardly facing surface 54 on lower .

 :member'50 and upwardly facing shoulder 20 on upper member

11, continued rotation tends to force the member 11 down

“with respect to the lower member 50. But since shoulder

- 45 has already contacted shoulder 66, this movement is
resisted creating a rigid and tight connection. This
result is the same as if the upper member 11 and the

spring element 30 were a single element having a thread 39

" 20

. 25

'._on its outer circumference.

_ Thus it is noted that the present connector 10
'permlts the*upper assembly to be. completely inserted 1nto
-the lower assembly 50 without any rotation bx ratcheting
‘therein without damaging any threads. Subsequent rotation
'Causes the spring element 30 to move into position to

30

engage shoulders on both the upper member 11 and lower

35 | member 50 and force them into a strong connection. It is



- substantially B

on its outer circunference, Thus it is noted that the present connector 10
30 permts the upper assenbly to be conpletely inserted into the | ower:
assenbly 50 Wi t hout any rotation by rathitlng t herein 'wi t héut . damagi ng any
. threads. "Subsequent rotation causes the Spring el ement, 30 to. mve |nto

. plsition to engage shoul ders on both the upper nenber 11 and | ower.

t b?”
bar trcul'br by nsPeRs PAEEIaMISy dvuh O e AL 4, Lehir enefe bielS
shoul ders betm@@ﬂtﬁnéeuﬁsﬁﬂ MGﬂﬁﬁﬂ9t§h9nﬂ4¢!§s#ntwepelbhenupﬁeramémber R
‘generally corrsapaaél Qﬁe””é'ptr'lﬁlqe ém&ﬂeaéo %&%&Léﬁgwﬂcwhkﬁwhiﬂsmer .

50 5 t ' '
coact | nggp eb&pétqcé{!;qn‘%d& (@aﬁn’g]‘ﬂ%ﬁﬁ 0 khenlewen: meBbgEcROt he

two nmenbers 11caadt5§lgl aﬁtteaad:tm‘ spYing ré;uédiéhtl@ui onrhie Eﬁdhaést ae
el ement- 30 .as in,the art Furth nDre he. q@hsof 1 nultlple | oad

10. bearing shﬁHPEEng ﬂgiﬁ333ﬁ%?(9 5?59? 9% spring
el ement 30 havamgaagememtuheﬁhednuthe tﬁﬂnmemhersullcwndrsq ifseeadndfi n

wel |t ool connss&&gaﬁgwgwe Al An Ui WKl (o Ed ! ggérge%{:]eﬁﬁf k%10 URe

| ~present invention 5o strongest connectT.on
stab-type connBELET i@fta gﬁﬁﬁthﬁﬁﬂQﬂexhthQunﬂﬁ ¢éfhh¢|mmltDPF¢gloa§ if the

thread forms 3heanqdn3d? shevaddis THbH Hiduy o¥ o 'h Ol m@ﬂé §6ep95tr§ate

- verticaly from each of her should rs 34 and 42, Wi
rel ati onshi p a8 SREMYi £ emgnt, Dbt i i th1?¥£$$56|rgﬂﬁﬁeﬁénce

This assures tpatrtibalaedy tiwamnmritn afe If tﬁ]m r@bﬁh@@?ﬂgnQ%Hétéﬁen its ..
Strongest Toadr8ghaL RIREARER ik GUGRY o ke faRe o Fie  RPERERESe of au
| ess thick elengnensﬂohopn@wydea1the strongest connection possible for a
| 15 stab-type connector 1n a gzven rad1a1 d1stance..--
Referr1ng to F1g. 4, 1f the thread forms 31 and
39 have the same p1tch and d1rect1on, and are offset
vertically from each other,_shoulders 34 and- 42 will have-
the same relationship as shown in F1g. 4 at any point in
20 ' ;'the1r c1rcumference.' This assures that the load bear1ng
port1on of spring element 30 between its shoulders 34 and
42 1s always in compress1on, thereby prov1d1ng the
strongest load cond1t1on for this element and thereby
dperm1ts the use of a less th1ck element 30 for a g1ven

. §

o5 _load. _ o _ . : _ .
Other and further embodiments of the present o/
invention may be prov1ded, some of wh1ch will be more
- fully descrlbed here1nafter, where1n like parts to those
shown in Figs. 1-4 are s;mllarly numbered with the
~addition of the suffixes "a“, "b", "c", "d", "e" and “f".

% Referring now to Fig. Si_a'key 29 has'been added
at the shoulder 28a on upper memberhllo and a slot 43 has.

_ been provided in the bottom of threaded spring 30a. The
length of spr1ng element 30a is ‘such that when it is up

: n35 ." against shoulder 26a, its bottom shoulder 49a w111 not



.25 - load. @ her.and further enbodi nents of the present invention may be
provi ded, sone of whi.ch will be nore fully described hereinafter, wherein
|ike parts to those shown in Figs. 1-4 arg_simlarly nunbered with t he 30
ad |t|on of the suffixes "a", "b", "c" g "e" and "f". Referring nowto

= 2 key 29 has been added at the shoulder 28a on upper menmber 1la and
a sl ot 343 "has g&a&&eegﬂg% ?ekEQtEQm Ofrhbh'keﬁvdgé %Ba' Roi0a3 e

{ engt h oft spr[ enen suc when it 35 agai nst
shoul der 26a; ° @cbbeﬁoerisﬁmﬁaéennealm gonas to Pgslaéﬁpa&het Lifg of

~key 29.  The kedlé’rﬂeﬁ@(?'ﬁb%n"ﬁp@é@ hefmbeed 10ia" gemhaatnthel Isprinpselement

position the spring,ele | a_so_that th r

el enent 30a is 3%‘pb§|!?oﬂofbtbgncﬁplgﬁsggﬁgﬁpﬁﬁgepnngﬁﬁﬁrIW%? %é:iﬂg

al ter naltg> geg hgmf91teeﬁatﬁomeauoaheospposgtdloutugt thea spilny el emernita\30a
spring ade ete pin kang in t th
slot 43 on t hretdRY SB?lﬁé gggeuﬁtf lﬂ?aﬁggﬁﬁgbggéﬁﬁgg Eheqﬁg%9$ |n\g,gvI
force of the-deaenangemehtathptnmaiftains contact widhisdiogn €hd¥h in Fig.

6 ts the sane aéh&?é&eﬁhggglhﬁ EPQSu % 11Nr3tQt ibn Svetidondifitidie spring

el ement 30c ha ongrtu cut in 1ts upper partion that oo
cont i nuousl y engagesakayn95fpesateé jthe: detenk SfoFNeAT B3R on upper menber

11tCh rTfell S kteefs the spri %eehﬁ%& gt %%wnn i bxmdlmlﬂscwﬁegrﬁﬁe ads pesat i on
Wi sPect to nepber |l.c so rin t
and col | apsed oﬁﬁggﬁprrFﬁﬁﬁbell ﬁ‘f p %g'% rﬁa scé"n}'?i

‘The threads 17c3aodh3écaonong|ieudrtnradierslm:c 3a1¢ts:pmmgte§ appRr amrtxon

respectively, ?ﬂagocggﬁﬂRﬁohgakagg%%yé%:“%#”ea Qﬁ%W%dﬁ;ﬁgE“ﬁ&*ﬁﬁ that.

h%~9 t he same Cross s profile~a forn1|
-. shoulder 26c on upper member llc. This keeps the sprlng

Ielement 30c in a.f1xed_c1rcumferent;a1 position with
. respect to upper member llc so that spring element 30c can
be moved up and collapsed onto upper member llc or moved

15

~down to contact surface 20c. The threads 17c and 31lc on
upper member 10c and spring element_30c,,respectively, can
éo_ 'be replaced with circumferential shoulders that have the
same cross section profile as the thread form in Fig. 1,
without changing the operation of this connector 10c or
the appearanee of the cross section through upper member
d-llc-and spring element 30c. The operation of this design,.
25 .with either threads or shoulders on the inner member llc
: is the same as described in Figs. 1 through 4, except that
the Step where upper member 11_rotates_in threaded spring
- 30 is eliminated. |
_ Fig. 6, wh1ch is a partial cross- sect1ona1 view,
30 :Shows a center line 3 to the left, as is done in the
:F1gs. 1 through 5. However, the center line could be to
the right in all of these as deplcted by the dotted lines
5 shown in Fig. 6. 1In Fig. 6, the net effect of doing
~this is that the lower member 50c is changed from a female

a5 _;to_a male, upper member llc is changed from a male to a



. wi t hout changing the operatioh of this connector 10c or t he -appear ance of
the cross, section through upper nenber 11c -and .spring elenent 30c. The

'_operatlon of fthis design, 25 ~ with elther t hreads or shoﬁlders on the

Rner menber Ilc is the same as descri bett¥n Figs. 1 through 4, except that
t he step where upper menber 11 rotates in threaded spring 30 |s elln1qah£d.'

Fig. 6, which is_a rti Cross ctio v 3 terdi ne
3 190 thetleft, £® 5‘?]13 ad’éﬁésq%‘f%esﬁ? Qa&?ﬁr%ﬂ@ﬁ ge Pﬂ)ﬁgﬁar ln{“ﬁé ggnter .
~line could be t@tmbalthﬁn outvwa td Iy . trﬁsuewerdephetddsby1phéodobte&hb nes

P o ey Jpttuctifid idh dhoddd Ung EEGhs OLefEilh | Hods! Bok Bhatlds

| ower nenber rom a
|1 c is changedandobhe @peratien of -bhe ¢@nn§@taﬁd199rﬁﬁgsblé&ethSBGRHUSt

be bi ased | nwaldtcsgtaitil td e © U kb Yy {9ueys! sthbBed°8¢biPhthed! tiidh

structur® as shomn i.n the cross section,” does not change and the operation:
of ‘the connect&P'POéQW9§NW?Wb?¥K§QﬁmE 5 ° except that upper assenmbly 11c

i s stabbed over rather mmtmlm11 Wi?ﬂbﬂl’xeﬁoﬁerﬁ.dn ofi thikl hhg@mtzw
- version of- th| |nve i on re the s enen S rotat
ext or nal 1 or ceVREHRo RN GRAYHE <Tomeht SHe 15 ROt aFRA bY A Bxtrsmhly
is basically tEennanmnthddtﬂraﬁnmwngruﬁpgs mémbarode. 4 Boﬂew1mbmbema5®e

thread 5le on '%Z gﬁ@h 1 descrﬁ% as PREE gﬁapﬁr1nlﬁﬁggowgvﬁh§o“%i 2

shoul def®f or m for one version of
el enent 30e- ha§nt¢11|“§d-'d1 ffamabpthread SShetep etscmnnereﬁéécmﬁsrmes With

thread 5le of ypper WERBYr ke Abweve?, ny&élel shéanééetomr T731Quh ldsS
i nner mrcunference%ﬁ&%f tes Wi th. |t|-§ qul d orn1 17e. of upper nber.

. 1le. The upperdﬁ&qF ?w?ﬁﬁk%F%ﬁﬁ?% Oglgxténds BEaDE edemept 30e \_)'

has thread form 39e on its outer c1rcumference that mates
with thread Sle of lower member 50e and has a mu1t1p1e
shoulder form 31le on its inner circumference that mates
with multi-shoulder form 17e of upper member lle. The
uppef portion of threaded spring 30e extends above the top
of lower member 50e and includes a means for attach1ng an
26' _ external rotation means to it such as a spanner wrench =
' that engages holes 60e. In operat1on, the upper assembly
1le is stabbed into lower member S50e wh1ch causes spring
element 30e to collapse and expand as it passes th:ough
the ‘thread 5le, in a tatcheting fashion. When npper
25 assembly 10e bottoms out by engag1ng shoulder 66e, the
sprlng element 30e may be in the collapsed pos1t1on such k_)
as shown in Fig. 2 or it may be in an expanded pos1t10n
such as shown in Fig. 3. 1In any event, spring element 30e
is tofatedhby an external force and if spring element 30e
20 is collapsed it will expand and engage.ghreadsfSIe;
continued rotation of spring element 30e causes its
- surface 42e to bear up against surface'54e and“surface'34e
to bear down against surface 20e, threreby forclng upper'
: member 11e down aga1nst surface 66e, creating a r1g1d ‘and
35 tight connection. To disconnect, the spr1ng-e1ement 30e

15



of, | ower nenber 50e and includes a neans for attaching an 20 . external
‘rotation neans to it .such as a spanner wrench that engages holes 60e. In
operation, the’ upperf assenbly lle is stabbed into |ower member 50e which
causes spring el enent 30e to col | apse andldxpand as it passes through the
th(éad”Sle -in a ratchetlng fashion. \Wen upper 25 assenbly 10e

bot't oms~0ut by engagi ng shoul der 66e, the. spring el enent 30e nay be in the
col | apseq posi tisnretatedsishbhe pPPPEG te2 ddrect ivay ase unpem menhatidde

posi tion such. ag irady LRt21Y théCthrend ifodnd AN coM1dtel
rotated by an ex? P g?e?orge gngy spring eleﬁent 30e is collapsed it XM||

expand and engdgbsﬁﬁﬁﬁﬁﬁs 51e; continued rotation of spring el enent 30e -
causes its surface 42e tpj QaB Bho&@alan&bv%ltrsfeﬁc&eﬁé&wntm foetlle to

bear down agal urface rer

agai nst surfaceéﬁﬁggncﬁgﬁFP n ETEggi ad® %@ Qgt%@F}ﬁﬁ?ﬁxhﬁ§§lcné“gﬁﬁf a

di sconnect, n;[)hemzpél dgsebnlrmgﬂ ﬁ@pe(il ‘assembilyt Adfi ris ree ﬁqqm' t@eshigrect i on

-as upper nenber L3R4 PRI 1414 e d ébr1bed
FEfcab8rBYiof” i des o FHEE el [T

conpl etely unsc rever rela
desi gn shown: lnfsrgric. ma t hat the | ower nenber 50f is a. nale de5|gn and

upper assenhly 10f is a | i t i ¢
sane as that described fg‘rﬁa 3 q¢s mlldatﬁlyg&ggflsc%ﬁ &5 Q‘Qﬁ@rﬂéé\iéﬂs é’lﬁbwn

dos gns phovn 168 FigEn & hrouoh A @ieepte iR, (T SEAeRty (07 CPREST
center line 7 hQSnEeqnhls%vg@efzmmvtéae fl it ﬁwaammmm as shoen in

‘through 4 to th h d d F
t hat | ower (r)renbgf‘régb [ §?\r’]r'& Slh ?fpgé’rig?s riV' I]!%d‘qgss’aél%] Qeéh&gﬁgiéhre%ded
SL%ag 30b has Bhe Thesmet uhsamtfx:rﬁh&hnlowednmﬂmnhnrﬁﬂbdiq mate coupper
r_dl- y. The gRELAL1IY 10b ¥ S 1Y), 'shd hr¥BedSspring 30b has the

15 same thread forms but is biased inwardly instead of
: _outwardly. The operation of this version is the same as
described for Figs. 1 through 4. .
In Fig. 10, the male thread 394 on spring element.

306eand-the female thread 51& on lower member 504 have

: been replaced with multiple mating circumferential
shoulder forms 39d and 5138 whose cross section differ from
that of the replaced thread form in that the contact

surface between downwardly facing surface 424 and upwardly

20

- facing surface 544 must be tapered sufficiently to permit
o5 ~ the assembly to be disconnected. Also an anti-rotation
o/ _ ~ lug 704 is located on the bottom side of shoulder 264 and
. © includes a tapered ramp and downwardly facing surface 724
' as shown in Fig. 10a. A mating lug 76d on shoulder 48d of
threaded spring 304 1s de51gned so that when its upward
30 fac1ng surface 78d engages downward facing surface 72d as
shown in Fig. 10b, the threaded spring 30d is in pos1t10n
_to expand into the grooves of lower member 504 when upper
assembly 104 is fully inserted into lower member 50d.
Also a key 824 is located in the bottom of the grooved

a5 portion of lower member 504 and mating longitudinal slots



: descrlbed for Figs. 1 through 4. In Fig. 10, the mal e thread 39d on spring
“~el enent 30d and the female thread 51d on | ower menber 50d. have 20 been
replaced with multiple mating circunferential shoul der ‘forft8 39d and 51d
{\/nose cross section differ fromthat of _jhe repl aced thread formi.n that
he contact surface between downwardly facing surface 42d and upvvardly“J
 facing surface 54d nust be tapered sufficiently to permt 25 the
assenbl y to beBaHl szomnewt eiin tWe sbobtomndbf- thiebded kpgikgd3od. Iombead on

t he bott r d: an d ered r rdly.'
taci ng sﬁﬂil:g&;@%f APl 10871806 RRLATERLS, 1RBE RoRRER. 304, SR

of threaded spfQh@mdI768 . ﬂeellgnbedsQStﬁescmeadl sbovpuasgriog : elembm:l ng
surface 78d engpgoss donnpesseioni 09 sxphaas Kadeaérsh%ﬂmsgeﬁw bleo_*in Ghe

. threaded sprin 30d I's.ip positjon to expand 1nto roo

. nmenber %0d whdSRtAHEPOSLELOR \With F%sPﬂFFytPn!ﬂéﬁt 83d; RPQ Saaér 808nbeBYS0d.
Al so a key 82(1:01Sat|:h®@teﬁelﬁlppé£ Rehbem mbd; hgpgiﬁgvedeﬁ‘ént 304dPgkt aQRo0f

N nb d t n cut in the |
bgr/te:)mngf te Lr AL %{]%?);?’ﬁéngﬁég g% ﬁi'ﬁpﬁ%‘ ﬁb??t'fﬁﬁn i“gﬁagﬁgdapﬂto | ower
menber 50d and?6d1gs Wmhmﬂoﬁmdralmnsdwathdkeyr BRd&q sbmtr).ng enemegt :

I t 30d t aggg wev, o]

ﬁaﬁnﬁg posi t : o%ndé/l\n‘pﬁﬂ e%&gfc%g?g@ agaandﬂsl?o#’gggh’ﬂ Bfrg g?nﬁg t he

upper mpber %‘b‘ge’r%n%ﬁ?l’m b¥ w¥isbueooft eagagementuefoslpmesod .
contact bet wee,m&wgee}?%@néim%alt Vhensshet +8RAd abhgrauiat Rokari8AdossPring

Sheret 300 o el t1 PRy ofBEa' B BR 8! ROk RAald i e
same tinme contluged/0dtand oned thpsrwitbbbe apgarentt byped bncreakee iaf \..J .
.cont act bet m%é&@&&%?&@a?‘Sdrnéhﬁép&'JneRBe%pEi‘re”% RHed" rbRstE S?n‘ n.
_— the opposite direction which causes surface 204 to. contact
-surface 344 and force the upper member 114 down agalnst
‘surface 66d and threaded spr1ng 304 up agalnst surfaces _
424, creatlng a rigid and tlght connection. To |
_ ‘disconnect, upper assembly 10d is rotated in the first
20 d1rect10n wh11e ma1nta1n1ng an upward pull on upper
assembly 11d. When the cyhndrlcal surfaces 224 and 24d
on upper member 10d have cleared cyllndncal surfaces 36d
‘and 384 of threaded spr:ng 304, the upward pull on 114
causes. the tapered surface 424 acting on tapered surface
o5 ' 54d to collapse threaded spr1ng 30d. At this point :
rotation is stopped and the upper member 114 is pulled out \d’_
of lower member 504, causing the spr1ng element 304 to _
expand and ,cqntract in a ratchetlng fashlo_n 1n.the grooves _
of lower member 504 until upper member 11d is _removed from
30 lower member 50d. ' ' ' ' |
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rotating torque. The upper menber. 11d is then rotated in the opposite
direction vihich causes surface 20d to contact surface 34d and force the

upper nenber 1id d0mm agai nst surface 66d and threaded—%ﬁFkﬁg%%@}AH}——~——
agalnst surfaces 42d, creating a rigid and tight conne

di sconfiect, upper assenbly 10d is rotated,in the first m || ii'"(ﬂm"{m
-whi |l e. hﬁ{ntalnlng an upward pull on upper1§ssenbly 11d.

tylindrical surfaces 22d and 24d on upper nernber 10d have cleared
cylindrical surfaces 36d and 38d of threaded spring 30d, the upward pull on
11d causes the tapered surface 42d acting on tapered surface 25 54d to
collapse t hreaded spring 30d. At this point rotation is stopped and the
upper menber 11d is pul |l ed out of | ower cgger 50d, causing the spring

el ement 30d to expand and contract in a-Tattireting fashion in the grooves

of lower nember 50d until upper menber 11d is renoved from 30 | ower
menber 50d. 35 -13- CLAIMS 1. A ratcheting and threaded

" connection f or renotely cpnnect u and nber in a
wel |, one of whlchis a Ie@%&m%€¥ %ﬁﬁ%ﬁp AT d0$3€ﬁ?%ﬁpgéafo emal e
HEFEG[H COﬁDrISré?Pt@Eyctdnw&nttm@uamrummmmeanmawlhgwehrbuUBllbrmﬁmhehg

W e upper tu S I X bl e

and contracti bl " # ?%hfemgférgﬁ ﬁi angpgﬁﬁqﬁﬁrea %tnﬁggtg?é fﬁﬁ@ﬁ

posi ti oned on t&f wippeh tﬂbmlﬁﬂmaﬁﬁﬁmﬁmbew.I@@@Pf&&lﬂab and rotational

engagement - wi th theloverg 1@ﬁeﬂeﬂ@§ulaﬁaméhSQFHESPPﬁgetﬁﬁﬁaﬁslﬂ@*udlng

mRting threads oh fhe with the upper tabular mempér, ©24 on
\_ ' : - a spring biased and resiliently. expandable
' - and .contractible cylindrical ratcheting and threaded
connettor element positioned on the upper tubular
member for longitudinal and rotational engagement with
the lower tubular member, '
said connector element including mating
"threads on one side for coacting with the threads on
the lower tubular member,
coacting circumferentially extending
shoulders on the upper tubular member and the connector
. element for engagement when the upper tubular member is
rotated relative to the lower tubular member for
prov1d1ng a rigid interconnection,
— _ said coacting circumferentially extendlng
| shoulders on the upper tubular member and the connector
element being coacting threads, : '
. the area of the coacting c1rcumferent1ally
extending sboulders on the upper tubular member and
connector element belng substantially equal to the
coactlng area between the threads on the lower tubular
member and the mating threads on the connector element
thereby providing a. substantially balanced load
-distribution between the upper and lower tubular
" members and allowing the connector element to have a
‘minimum thickness,



~the lower tubular nenber, coacting.circunferentially extendi-ng shoul ders on
the upper tubular nmenber and the connector elenment for engagenent when the
upper tubular member is rotated relative to the |ower t'ubul&r menber for
providing a r|g|d i nt erconnection, said coacting C|rcuqferent|alhy
ext endi ng shoul ders on the upper tubular menber and the connector .él-en®nt
bei ng coacting threads, the area of the coacting circunferentially: Tw 4
ext endi ng shoul ders on the upper tubular nenber “and connect or elenent beln
substantially equal to the coacting area gietwee mmw“ lm;w”m he |ower.
“tubul ar nenber and the mating threads on the co ereby = -
providing a substantially bal anced | oad dlstrlbutlon bét ween t he upper and
- |l ower tubular- menber s and al | owi ng-the connector elenent to have a mi-ni num
. thi ckness,’ -14 - wherein the t hreads on the connector el enent t hat coact.
with the upper and | ower tubul ar nenbers respectively are vertically offset
"frorr? eﬁch ot her, Snfl sdiet il eelils eﬁgéhasﬁweeh@r con@etiort helfenktht coact
. with the gpper ower tu menbers have apge tch and d rectlon
ot e RS hat A WER EnheT, AREC deie” TERoBRE AR O
i ncl udes a doespectiwelati agesivertdaraldw ofifsetwdirambekegh mthssr, -
I ncl udes an u dly. facing stop shoul der for engaging the downwar dl y

faci ng shoul der on the upper nenber. 20 3. The apparat us of Jdaim1l.
i ncl udi ng seal- nmeans . I :

said threads on the connector element'that

10 coact with the upper and 1lower tubular”members_have'
" the same pitch and direction. : _ ' o ' )
2. ~The apparatus of Claim 1 wherein fhe-upper

15 tubular member includes a downwardly facing shoulder
and the lower tubular member includes ah_upwardly
facing stop shoulder for engaging the downwardly

facing shoulder on the upper member. .

20 N
3. The apparatus of Claim 1 including seal means

between the upper and lower tubular members.

25 4., ' The apparatus of Claim 1 wherein the coacting

threads between thé connector element and each of the
~upper and lower tubular members includes an upwardly
facing radially extending surfac¢e coacting with a

downwardly facing radially extending surface.

5. . The apparatus of Claim 1 wherein the coactingf
c1rcumferent1ally extending shoulders on ' the upper
tubular member and the connector element include

35 mating cylindrical surfaces that lock the connector



bet ween the upper and | ower tubul ar, nenbers. 25 4 The appar at us of
Craim 1 wherein,the ceactlng t hr eads between t he connect el enent and each
of the upper and | ofwer t'ubul.ar menbers includes an upmargry“?aﬁrﬁgﬂﬁﬂﬁ4ﬂigg
.e(tendupg surface coacting with a downwardly facing radlfumlu z

surfacé. :30- 5. The apparatus of Claim1l wherein'the ﬂ WI
circunf&rentially extendlng shoul ders on the upper tubul af nenber
“connector el enent include mating cylindrical surfaces that |ock the
connector  -14a- 5 elenent in its engaged position with the | ower tubular.
menber. 10 6. - - The apparatus of Claim1 wherein threads on each side
of the connector €lenent that coact with the threads on the upper and | ower
t ubul ar nenbers, respectively, are vertigghly offset so that the roots of

- the threads on one side substantially coincide with 15 the crest of the
threads on the other side of the connector elenent thereby allow ng the
connector elenent to have a m ni numthickness and maxi num | oad carrying
capacity. 30 7. ‘The apparatus of Claim1 wherein the connector el enent

protrudes out of the connection between the upper ‘and | ower nenbers for
engagenent andq&gmgnuy1qu;t§)qggaged position with the lower tubular

-~ member.
?0 6. _ The apparatus of Claim 1 wherein threads on
\_ eaéh-side'of the connector element that coact with the

threads on the uppér and lower tubular members,
respectively, are'vertically offset so that the roots

_ of the threads on one side substantially coincide with
15 . the crest of the threads on the other side of the
- connector element thereby allowing the connector

- element to'haVe_a minimum thickness and maximum load

-carrying capacity.

20

7. The apparatus of Claim 1 wherein the connector
element protrudes out of the connection between the
. upper and lower members for engagement and rotation
/ _ ' '
25
30
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- ratcheting and,threaded connection for renDtel

-15- i ndependent|y.of the nenber fot naklng up the connectlen 8: A
r and

" .l ower tubular nmenber in a well one o a mal e nenber ~and the o

of Which is a female menber, conpri SI ng, sa| d emlﬂ Lmllﬂ "3{! m haV| ng
threads - for mating with the upper tubular n :up: gly

faci ng stop shoul der, said upper t ubul ar 1 nber baV|ng a domnuardly f as¥ ng
~ stop shoul der that contacts sai d stop shoul der on the |ower tubular nenber

as the two are brou eth r &herebﬁ Fvent ag the u menber front'j'
passi ng beyondltﬁ?% % ? g ble; pel ?Eg PhMESBNE ol Ps Eﬁgequent S
engagenent ,- a e@mnmgmbmmsed and resiliently expandable and contractible -
cylindri cal cheting a d e B AYNo] on the -
upper tubular nmber an %Fé@gﬁ?gﬂagﬁﬂgeéﬁ g%gng gggﬁgbhePﬁgr coacting . -
wi'th the threauem@hetneC¢@me¢ttubuaarupnenbem¢ lowerobybuldrnmembey L
rotational engfheaewtllwatethﬁoﬁﬁl@ﬁ inE|ﬂél@Eﬁ@ﬁ erCORELLRE other

C|rcunferent|a y extendin ders | ocated on e upper tubul ar mermber
and on the con%@cw%lc%lbﬁeﬁtf¢%ﬁ enBeBReEnt CHMRAL S hBGupper tubul ar nmember

‘is rotated relatlve to tbslaousnetububataﬁembmbersnadlngtehreaddrfurng the
upper tubuIar ﬁ€%n€£ t he stog E ﬁ En the .l owe ﬁi tubul ar menber,
t her eby cau3| h%gc% DnUBRENeERCY KR ¢ %BUPBF h8 Epsngoaﬂecone'

rigid and capaipwandl pef aging ghtepeshonldenj gh t or que Ievel ‘9, . The

apparatus of Claim 8 mhe%gi@ ﬁygef EPEEIQF ﬁ%ﬂﬁérnﬂagahﬁ ﬂbﬁﬁhhﬁb ¥_

extendi ng shoul ders on t ]
" menber facing stop shoulder that contacts said stop shoulder

on the lower tubular member as the two are brought _ | g_)
‘together thereby preventing the upper member from

-pass1ng beyond th1s p01nt, and p051t10n1ng the two for
subsequent engagement,

a spring biased and resiliently expandable

and contractible cylindrical rattheting and threaded - .
connector element positioned on the upper tubular

member and including mating threads on one side for

coacting with the threads on the lower tubular .member,

for long1tud1nal and rotational - engagement w1th the

lower tubular member,

: coactlng c1rcumferent1ally extending

shoulders located on the upper tubular member and on ,
the connector element for engagement when the upper B
tubular member is rotated relative to the lower tubular '
'member, said rotat1on driving the ‘upper tubular member
agalnst the stop shoulder on the lower tubular member,
thereby causing the connectlon between the two tubular
members to become rlgld and capable of be1ng tlghtened N
to a high torque level. _
9. The apparatus of Claim 8 whereln the number -
of coacting c1rcumferent1ally extending shoulders on

the upper tubular member and the lower tubular member

are substantially equal and have substantially equal-
contact area with the connector eléement thereby



are substantially equal and have substantially equal contact area with the
connect or ' el efrgnt t her eby 16 - providing a substantially bal anced | oad
dis%ribution on thé conhector el enent. 10. The azﬁaratus of Claim8

whergi nthe coacting cigcunferentially extending shoul d wmmnﬁuﬂmﬁm _

tubul af nentéer and the connector el ement jpclude matin e,
surfacée’that back the connector el enent Tts engaged position"with the
t ower tubular nenber. 11. A ratcheting and threaded connection for

o o S B RO L AT A I g
Hrawi ngs. the connector element. _ B
10, The apparatus of Claim 8 wherein the coacting
circumferentially extending shoulders on the upper
tUbulaf member and the connector element include mating
cylindrical surfaces that back the connector element in
its engaged position with the lower tubular member.
1. A ratcheting and threaded connection for
remotely connectihg upper and lower male and female
members in a well, substantially as hereinbefore
described with reference to the accompanying drawihgs.




