1 An electrical connector, particularly for a drill string The
present invention relates to an electrical connector, including first
and second connector parts being couplable to each other and
conprising first 5and second contact ellenents, respectively, suitable
for closing an electric contact with one anot her when first and
second connector parts are coupled to each other, and first and
second s uBDGkd:fical Wbiuio et larer bidiiplsudigd second connector parts,
respectively, and are nountable to one another by neans of bayonet or
screw fitting for obtaining the coupling between the first and second
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proximal end thereof being integral to the first support, and a distal end thereof supporting
the first contact element, and

wherein said second connector part comprises an abutment ring adapted to be slid-
ingly engaged by the first contact element during the fitting between the first and second

15  supports, said abutment ring housing the second contact element.

Connectors of this type are used particularly in the oil and methane industries, in the field
of construction of power lines within the drill strings used in the construction of drilling
wells. These power lines are used to transmit to the surface signals representative of the
20  conditions of operation of the drilling equipment, or of the geological or environmental

conditions within the well.

Generally, the strings used comprise hundreds of pipes and any other components con-
nected in series. The power lines must therefore transmit their signals through all the joints
25  between successive components of the strings. Consequently, a single faulty connections

may result in the malfunctioning of the entire line.

There are different factors affecting the reliability of connectors. First, because in general
the connection between the drill string components is done by screwing, and because the
30  manufacturing tolerances of the drilling components generally do not reach the level of
precision required by electrical equipment, upon completing the assembly it may occur that

the electrical contacts of successive components are not aligned with each other, and/or



Generally, the strings used conprise hundreds of pipes and any ot her
conponents con- nected in series. The power lines nust therefore
transmt their signals through all the joints 25 between successive
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15 An object of the invention is therefore to provide an electrical connector which effectively

solves the above problems.

Accordingly, the object of the invention is an electric connector as defined above, in which
said second contact element is positioned at a limited circumferential arc of the abutment
20 ring, stop means being provided for stopping the first contact element at the second contact
element for providing the coupling between the first and second connector parts, wherein
in the coupled condition the resilient support structure of the first connector part biases the
first contact element in the axial direction against the abutment ring, and in the circumfer-
ential direction against said stop means.
25
According to this provision, the flexible coupling between the resilient structure and the
abutment ring allows not only to avoid misalignment and axial spaces between the electri-
cal contacts upon assembly, but also allows to compensate for relative angular displace-
ments between the supports during the operation, as well as to withstand the subsequent

30 rapprochement between the supports.

Electric connection devices according to claims 10 and 15 are also a subject of the inven-



Accordingly, the object of the invention is an electric connector as
defined above, in which said second contact elenent is positioned at
alimted circunferential arc of the abutnent 20 ring, stop neans
bei ng provided for stopping the first contact element at the second
contact elenent for providing the coupling between the first and
second connector parts, wherein in the coupled condition the
resilientegupport structure of the first connector part biases the
first contact elenent in the axial direction against the abutnent
ring, and in the circunferential direction against said stop neans.
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elenments; Fig. 6 illustrates an enlarged view of & detail indicated
by VI in-Fig. BEg 7is asimplified exploded view of the components of an electrical connector
according to the invention;
15 - Fig. 8 is a perspective view of the connector in Fig. 7;
- Fig. 9 is a side elevation view of the connector in Fig. 7 in the closed condition;
- Fig. 10 is an enlarged view of a detail indicated by X in Fig. 2;
- Fig. 11 is a sectional view, similar to Fig. 2, of a pair of drill pipes in accordance
with a variant embodiment of the invention, and
20 - Fig. 12 is a perspective view of a further variant embodiment of the connector ac-

cording to the invention.

Fig. 1 shows a pair of drill pipes, indicated respectively by references 1 and 3. Although
the invention will be described as being applied to these pipes, it is understood that it is not
25  limited to that specific application, as it can find employment in other technology areas in
addition to the drilling of the ground. These pipes are conventionally made of tubular ele-
ments, to which ends are fixed, usually by soldering, connection end elements which are
intended to implement the joint between consecutive pipes of a drill string (the so-called
"tool joints "). These end elements are generally provided with tapered threads. In particu-
30  lar, the first and third end elements that are intended to make the male part of the joints,
and which are provided with an external thread have been indicated with 1a and 3a in Fig.

1, whereas the end elements that are intended to make the female part of joints, and which



Fig. 7 is a sinplified exploded view of the conponents of an
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assenbly has not yet been conpleted. Tn the figure are visible the
i nt er nal ekemestda whentae coupling has not yet been completed, in a condition in which these
elements are however further screwed together relative to the condition in Figs. 2 and 3. In
15  the condition of full coupling (not shown) the distance between corresponding shoulder
surfaces 1g, 3g and 1h, 3h is substantially reduced to zero, except for manufacturing toler-

ances.

On the inner surface of each drill pipe 1, 3 is placed a respective piece of electric cable C1,
20  C3. Preferably, this piece of cable C1, C3 is embedded in a coating of ceramic material,
which by hardening causes the wire to be integral with the respective inner surface of the
tube. At the end elements 1a, 1b and 3a, 3b is arranged a further respective piece of cable,
indicated by C1', C3', which is passed through holes or grooves made in the body of the
end elements. Within each drill pipe 1, 3 the piece of cable C1, C3 of the middle part of the
25  pipe is connected to each of the pieces of cable C1', C3' of the end elements by respective
internal connection members 5, which are housed in respective seats being provided in the
end elements of the pipes. One of these internal connection members is illustrated in
greater detail in Fig. 10 and is, in this example, implemented as a screw tightening clamp.
As a result, the member 5 includes first and second parts of the terminal 6, 7, each of
30  which includes a housing 6a, 7a made of an insulating material, inside which a respective
contact body 6b, 7b is arranged, which is made of electrically conductive material. To se-

cure the first and second parts of the terminal 6, 7 to each other, a clamping element 8 is



5 external thread 3f of the female end elenment Ib and nmal e end
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As can be nore clearly seen in Figs. 7 and 8, the first connector
part 10 conprises a resil- ient support structure 13, a proximal end
13a thereof being nade integral to the first sup- 30 port, and a
distal end 13b thereof supporting the first contact elenment 11. The
resilient support structure 13 has the shape of a coil spring
extending co-axially with the axis of coupling y, and whose body has
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The first contact element 11 and the intermediate housing 19 are biased, independently of
each other, in the distal direction, so as to protrude outwardly from the distal surface of the
20  box-like body 17, when the first part of the connector 10 is not coupled with the second
part of connector 20 (condition shown in Figs. 3 and 4). To this end, within the box-like
body 17, resilient means 19a associated with the intermediate housing 19 and resilient
means 19b associated with the first contact element 11 are accommeodated co-axially with
respect to each other. Particularly, the resilient means 19a consist of a pack of Belleville
25  washers, which abuts on the one side against an inner surface of the box-like body 17 and
on the other side abuts against a surface of the intermediate housing 19; the resilient means
19b consist of a tubular element made of elastic and insulating material being arranged
around that end of the cable C1' which is connected to an end part of the first contact ele-
ment 11, where said cylinder on the one side abuts against the inner surface of the box-like
30 body 17, and on the other side abuts against the middle flanged portion 11a of the first con-
tact element 11. A snap ring 19c interposed between the intermediate housing 19 and the

box-like body 17 is arranged so as to define the maximum travel of the intermediate hous-



part of connector 20 (condition shown in Figs. 3 and 4). To this end,
within the box-like body 17, resilient neans 19a associated wth the
I nternmedi ate housing 19 and resilient nmeans 19b associated wth the
first contact elenent 11 are accommodat’ed co-axially with respect to
each other. Particularly, the resilient neans 19a consist of a pack
of Belleville 25 washers, which abuts on the one side agai nst an
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10  nected with the piece of cable C3 associated with the second drill pipe 3. In this applica-

tion, the abutment ring 23 may be made of metallic material, e.g. steel.

The second contact element 21 is located at a limited circumferential arc of the abutment
ring 23. By limited circumferential arc is meant a circumferential arc of the circumference
15  of the abutment ring 23 having a length such that the ratio of the length of the arc to the
length of the circumference of the abutment ring is less than 1. Particularly, the second
contact element 21 has the shape of a bar, and is provided with a middle flanged portion
21a (see Figs. 4 and 6). The second contact element 21 is inserted in a steady state within a
housing 27 that is bush-shaped and made of insulating material, which is in turn placed in a
20  steady state within a hole in the body of the abutment ring 23. In the example shown
herein, there are two second contact elements 21, connected to two respective leads of the
electric cable C3', which in the example given herein consists of a bipolar cable. As can be
seen particularly in Fig. 8, the second contact elements 21 and the respective housings 27
are arranged so as to have their respective distal surfaces flush with the distal annular sur-
25  face 23a of the abutment ring 23, i.e. the surface on which the first contact element 11

slides in the final screwing step, between the first and second drill pipes 1, 3.

According to the invention stop means 30 are provided which are suitable to stop the first
contact element 11 at the second contact element 21 to achieve the coupling between first
30  and second parts of connector 10, 20, as shown in Fig. 9. In the condition of coupling be-
tween the first and second parts of connector 10, 20, the resilient support structure 13 of

the first part of the connector 10 biases the first contact element 11 in the axial direction



As can be seen nost clearly in Figs. 7 and 8, the second part of
connector 20 conprises an abutnent ring 23 suitable of being
slidingly engaged by the first contact elenent 11 during the fitting
between the pipes 1 and 3. The abutnent® ring 23 accommodat es t he
second contact elenent 21. The contact element 21 is electrically
connected to the end piece C3' con- 10 nected with the piece of cable
C3 associgligd thd iBhthbBs fRCHhddhd cﬂ:‘uﬁﬁex%ntldl 'Eln%&io‘-h a%@ﬁfst 1@1@75{09%3351390.
abutment Fing 23 may be rmade of netallic material st eel

second contact elenment 21 is located at a linited C|rcunferent|al arc

of the abhut i 23...By .| t nt | i t .
o rcunt o berpray: Heafeds p kb b e B O TR AR 1 BouRlst ool FigeBaine
havi ng azbepdich &ugl poguddshRorhaht Aisedl ahh@at aneich 20k dffike ab@ndeht HAg 23.
Iength of the circunference of the abutment ring is less than 1.
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6). The & eaclz%n né fh ggt}h g%llaon%gdzﬁglg?gﬁl ﬁfs?élﬁ lgd}ll%%ea%é t ea‘gg;[glst a g?ﬂ% first
within a cbhﬁhlﬁle[@n@l? 11 Mccb@ntﬂdﬁf&dsmmablﬁnﬁe prgjketiaf foristibAaBil agd the notch
mat eri al , mhlch is inturn placed in a teady state within a hole
in the bddyh®r f?%‘lﬁ‘fﬁﬂt‘WéFRUt pyrfgsep31b, |lﬁb @H@@%&%W@lcﬁlﬂb%afﬁé‘ﬁ@‘ﬂ?d to en-
t here arg % pd contact elenments 21, connected to two respective
| eads of “the & ec ric cable CG3', which in the exanple given herein
consiilgts of a bipolar cable. As can be seen particularly in Fig. 8,

t he second ct elenents 21 a t pective housings 27 are

arr anged?‘“s égmf FTREPE Sf%é?eFW?eé’stB é’t’lﬁ\PéPea% gl-” &t A PP lphé’ﬁ fﬁittcﬂnta"t
the di st glenRRNY] 3art3 ¥ en@%e th@aRta? dAmhr &?ﬁc@b% H?ﬂlte dbufiflerd 3in Ig' 232 When
the surface on which the first contact elenment 11 slides int final
scr ewi ngthstwpswibgtoperation frecdritinged, dhel codad etenapmit |11 apid gbs imtern@diate housing
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of connector 10, 20, as shown in Flg3 . I'n the condition of coupli

bet ween ifien iy achievas dorsthe eeimsat ring th@h%@k@bOdbol’f lonts agpanst dag prp
support ? t%fﬁaﬁ'tllo% ﬁﬁ%@%ﬁtr{l@t% RAr Eh by Cl{}é’ve‘hﬂﬂg%%Rﬁer]rglapb@%%nénh&

first conta enen Riar
abut ment thel bug-12& oy 1 hrdldiveab rthel m&mmt riag 28l Aethis pcmnagm fisdt chimact ele-
stop neans 30, Preferabl t he. neans_30 incl ude_a_ protruding

f or mat i ofest Lhrepogted Oaihé hex-RbeibROAE 7 15 Hipgnss Wilhkie ReRes e cyntact clement
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Suc |ng fornatl s surta e engaged by a notch
17a whi clact, snd iamettie coulﬂmlgdnnewendhstr asipendidygprishdcetuectnd Op2oVilebedidong
act ele [

t he box-1ike bo whi ch the first co t 11is .
ccomod SO st Bt BR o eRE g Fo- e r Grea S oHE B in
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are intended to engage each
tion 31 causes a friction of the dlstal ‘surfaces of the contact elements 11 and 21 which re-
25 moves any dirt that may be present thereon. The further screwing between the drill pipes
after the stop of the box-like body 17 against the protruding formation 31 has the effect of
increasing the elastic load on the resilient support structure 13 until the completion of the

fitting between the pipes.

30 The maintenance of the contact between the first and second contact elements 11, 21 is
thus ensured by the resilient force of the resilient support structure 13 of the first connector

part 10 which urges the first contact element 11 against the second contact element 21 and



10 In the final screwing step between the drill pipes 1 and 3, at a
certain point the first contact element 11 starts to engage the

di stal annul ar surface 23a of the abutnent ring 23. Wien the screw ng
operation is continued, the contact el éhent 11 and the internediate
housi ng 19 thereof are pushed inwardly of the box-like body 17,

agai nst the action of the pack of 15 Belleville washers 19a and of

the resiljyent r&lIRAPMHeadOb WHRA %ﬁasf%ﬁé it '&oﬁt%_étﬁél'&ﬁ&{tqfltldgﬁinsp@éiséédﬂﬁ dof-

achieved for the abutnment ring 23, the box-Ilike body abut s agai nst
t he pr ot taeflictemend 2halo prevdnt dectring pebistinamtbeingngaded yheateynud and other

preventing. urther relatiyv tafi of .the box:like.body 17 .
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el ement 11 suppmiet @stabYurkdte d¥ake lihtkEndidy hbdsihg 18! drgneOthel fifdt iM@mediate
respective contact elenent 20 21 supported by the abutnent ring 23,

t her eby restaetralementdleasket @bure of the el ectrical contact, and then

the coupling i r : . ....Fhe
Sl di g rivveriat pals Llir e hABHEN BB RLIELAIA 0 A OB and
abut ment i nthedBeenvdncliBu@QTWIshd secbi®cdntavaklesRheN Mgl he aputieht ting P& (O-
stop of the box-like body 17 against the protruding formation 31
causes almE@EYion of the distal surfaces of the contact elements 11
and 21 which re- 25 noves any dirt that may be present thereon. The
further screwing between the drill pipes after the stop of the

box- 10 ke The dydddutageacest] 7bhed fibbdf thdibog-lfkebedy il @ and tf tha pratheligd foembtion

of increasi the elastic.]oad on.the resilient support structure 13
until t hal coms dBeoing wb o ﬁacqwgmiﬂéﬂﬁ FifopiiiE apaih e Fesitent
Mai nt enapgee 8f tHeh6siGQN LRSI orP&ENRRE 1% E@ tHd firdt cRRECSLFERN 0 EPRSIAMe box-like

elements 11, 21 is thus ‘ensured by the resilient force of the
resil i enboguppoartd srcerdingly dhel gordéct tehamdnit rld tagsimsithetabutment trinp02 3atsind then

urges the first contact el enent agai nst the second contact el enent
21 and 8B eesel‘;%%'f?qn&ﬁt ef}rﬁ‘fﬂ%}%% whi ch bias the first contact

el emgnt 11 agai nst the second contact elenent 21. To prevent

el ectrical parts from being reached by water, nud and other fl uids
duri ng oplediringasscydik ex & oncratiy, aofyrheneladvemngplay diselacementshoaldeoccur

pl aced: i I : i medi i .
Pho i sEOsed e B oS dEbafeat il 4 FHRERLE R QRIS oo nll P B
ibnt er rred'alagxﬁnl dfiﬁlmfithtgcoh?acaﬁlﬂ:nieha ]tlg)’ﬁij bﬂtsirbplgllxa ﬂiahé@ddfbmgatﬁa%qf thencksilient
etween encl osure 27 of the seco contact el enment 21 and the i
abut ment SYRPRE SCuER | $.ighiel fas %%H%f?%ﬂdﬁ‘é%‘fﬁh?fe @W%E%éheigﬁs“érfamg thag bi-
of the boslhKArdbOOMac b1 1 if Bfe d?{riﬂtcﬁﬂégﬁﬂ‘gaéaﬂ{sf’% a‘%ﬂuﬁélnt‘i’i‘n%tﬁ?and in
abutnent ring 23 act as an i1 nclined plane that contribute along wth
t he resi Hiesntcufnderential fditehigon against €t protrpgiog tfostativot3dr& the abhtntehering 23.

first t t 10 .to, hol he box-l|ike body 17, -and ordi ngl
the- cont ABE FeTULALPRETT SRR o SBE TR P B et 49 Sl
the secopgprRb@cht Rhe&RMthe gibe eA® elements.

25  Fig. 11 shows a variant embodiment in which the first part of the connector 10 comprises a
resilient support structure 13 having the form of a right-handed coil spring, unlike the em-
bodiment previously described, in which the spring was left-handed. This is to adapt the
electrical connector according to the invention to a different way of screwing. Since the
elements of the variant embodiment in Fig, 11 correspond to those of the previous em-

30  bodiment, they have been designated with the same numerical references, and will not be

further described herein.



If, during assenbly or in operation, a further relative angul ar

di spl acenent shoul d occur between the first and second drill pipes 1,
3, this novenent woul d not cause any m salignnent of the contact

el ements 11, 21, but sinply a further d&formation of the resilient
support structure 13, which has the beneficial effect of increasing

the elastic force that bi- 20 ases the first contact elenment 11 in
the axi alpjdi|hQALHO M3 SthedtPEpAPEIORMg fd H¥arfit e@BEdihfRnt #HBwhich the first
circunferential direction against the protruding formation 31 of the

abut ment conmegto? part TRanclodés| 4 restliesupipoett stbeturst U kavirgs atubolag shansr This re-

the crushing increase which. is .due to the r .ochene he en . the .
oi pe. end Wethaitpe® B8 XineBabE oo b FRBBREEATRERYY MIRF ofiits
first pakt agf hiifs 6 HINBG! REHHIDLEBRIHIGE Sprehg! 8 Sirhil£1ih sHUBREY ind function to
structure 13 having the formof a right-handed coil spring, unlike

t he efrbodiensitsppineydesasbed ahogerA isedting IBosHickaytommsicgpatprig) ipvalso a part of the
left-h irS, i i na. t
the | nventtenteg o fi b Sty SBoRHEEh o il SEPRTER PingBE ORI thepace

t he vari defiwcenfigdidiBif théspring inlokd&ras peswdn thet @ntihgiseoDthe tstractpreeld. dlhés
em 30 bodinent, they have been designated with the sanme nuneri cal
r ef er enc¥8riang fanbgdjment grovides y betierr scadas thapahe pwpisnentatiops pyithout; an elas-
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whi ch the first connector part I ncludes a resilient Support

st r uat ur eodiihighefudlastpracr wiinateainl, sharpspond ho shase oif Iprendussantpalimensts,r they haee
13 incl udes coil sprjng extending co-axially wth the fittjng, axi,

y, and e gesening i o Sroe il FRlctRRcsy ﬁq‘ﬁgwﬁ‘@ nf ) pthpdScribed
structurge@pd function to 5 the coil springs described above. A

coating 13c of elastoneric material is also a part of the structure
13 of the sane variant enbodi nent, which coating is arranged to cover

t he spac et n.the coil.sg .,of ,th pri.ng in qrder .. rovide..t he
cont  hut (Y RGRE FIG IbPFEER D SEadsih it fordifl ol B0 AFRLR ypcer
Ay _ G i
bettes se@bd Meht ifdmot MenitedRb R Rp&ifi® BpplidatiBn) s ifBarcfia® b@FRvhient in other

coating. Since the elenents of the variant enbodi ment of Fig.

12,
except f tachnelegy fieldsan iaddition te|the dhmeiof thegwundl Aceasdinglyp diiead of being
t hose of _previ i \ i t i
sanme nu rr%ll?l?p ?ﬁ‘ﬁg tégfrgérge%%@%{,gﬁgaglgm\t%nﬁl Oflr}%pﬁgg)gg tr}P ? ﬁzért 9@ gssggcflbwe%&ﬁ%ggf H?‘ﬁs
Al t houghcirhiee suppentd, arorevigkherdlty, de Siestidnd deanhidsuppartappdpeetvedl g veliich tan be
pipes, it will be under- 15 stood that it js naot limted tot

that _ .
speci f i caemEbledp; g, angther bYSEFE orabaRpioyfititeg If i etspuR tﬂé%ﬂﬂ&ﬁ%&ymg
fiel i [ i i : ; i :
et 28! BioPfileld RAwLA 0% Sohbled Bekafliaddlfl et AIAORAMNGF the fitting
t he fi r stxiandhsdcinnie cabonedessribed ekanplancobeidas ppitl tledextamrien axis y of the

enerally, by first and seconds supports, respectively, ich can be
assonbl eliPED! gAL5 Linsk hearatiopaLEp T ARy i TIng FXiS B Compping

essential that in the fitting 20 novenent between these supports a
transl ati onal novenent in the direction of the fitting axis (which in
t he above-descri bed exanpl e coincides with the extension axis y of
the pipes 1 and 3) and a rotational novenent around the fitting axis
are conbined. 11 CLAIMS



1. An electric connector including a first connector part (10) and a
second connector part (20) being couplable to each 5 other and
conprising a first contact elenent (11) and a second contact el enent
(21), respectively, for closing an eleétric contact with one anot her
when first and second connector part are coupled to each other, and
a first support (Ib) and a second support (3a) which support the
first and the second connector part,cyggnectively, and are nountable
to one anot her by nmeans of bayonet or I0Screw fitting for obtaining
the coupling between first and second connector part, wherein

said first cqnnector part conprises a resilient support structure
(13) whose p%&ﬁﬁ?ﬁﬁ“’ (ﬁ'ﬂleft?’égﬁchglg‘i xed to the first support, and

whose di st al aanst doha8dtoSpHPA0Y Snd B&eédnidsdonBeéEsdrt 0% BBIRE codMdble to each
wherein said second connector part conprises an abutient ring (23)
adapt &d vthebend temgtisiai agiisgt eonjasyelenpsnt hb 4ndr & second castected ementt (21), re-

i g houshirt TP SRS Rl oul R SRR oSt BR3Pt A eRpetor

sai d seceond afe0duplt t€baMekeri mdoosi tioned in a linited
circunferential arc of the abutnment ri nr?, st op .means (30% bei n
provi ded for adbtgpyppeyt (¥ apd agecandrmuapert £3ag vdieh sippprdhe Bespand gr@rﬁea@td

| ; Ui . ti
connect ofoseEe et RApLAIR SRl e REAB e b hndHil, 1y HeBRCR Bayopet or
st ruat ur ecred fittieg fariodtaiing theciooplimpidtweérissaitdwcdid shnenot pet,

elenent in axial direction against the abutnment ring, and in
ci rcunf er ent WaFTH} ?E’é‘iﬁf%ﬁo%‘@f%%élaﬂs%@?%ﬁ rﬁ%g SUPPOTSERAE ({d H) whose

accor di ng 4961 @li.dm;lljja) WLl B tﬁ@iﬁgstrsﬁﬁgérit,%td @h{ﬁe%&alsérfdu(?_tjb'f _ r%3801"[3 the

conpri se 25 a co spring extending coaxially with the fitti axi s

(y) of thetcompgciamentaamd whose body has a hol |l ow cross-section for

Lo Thes s Mok S SeaRarb Rkl pePONrih oh ABLESH LERLRY ARG HE
claim 2, sNIBEIG Rpddidthy Bl firkiedtintazy BRAcht §i(1r’ir%9§1'ﬂérfﬁ’tih§ bbtRen HirkendGecond
C

shaped and further conprises an envel ope made of el astoneric
mat er i al suipotthsaié abitmgnigeas havsingdhe seoppd cepfagt glement, t he gaps bet ween

coLL S (1Bl A s D GIREE U L SR 0o Ul .
ferential arc of the abutment ring, stop means (30) being provided for stopping the first
contact element at the second contact element for realizing the coupling between first and

20  second connector part, wherein in coupled condition the resilient support structure of the
first connector part biases the first contact element in axial direction against the abutment

ring, and in circumferential direction against said stop means.

2. A connector according to claim 1, wherein said resilient support structure comprises
25  acoil spring extending coaxially with the fitting axis (y) of the connector, and whose body
has a hollow cross-section for housing an end part of an electric cable (C1°) electrically

connected to the first contact element (11).

3. A connector according to claim 2, wherein said resilient support structure is tube-like
30  shaped and further comprises an envelope (13¢) made of elastomeric material which is ar-

ranged in such a way as to fill the gaps between coils of the coil spring.



distal direction is fixed to the distal end (13b) of the resilient
support structure (13), the first contact elenent (11) bei ng housed
within the box-1like body. 55. A connector according to claim 4,
wherein said stop neans conprise a projecting formation (31) forned
on the abutnment ring (23), which formation protrudes axially with
respect to the distal ring surface (23a) of the abutnment ring (23),

sai d propect iNngfeEBRhd RIS Ehyadaniifd 1118 NeRAGRE Bex ke bBay PR opbi
body (17) of the first connector part (10) when said first and second
connect odispa rdiregtien isnfixasiutol thel dostal cindi (38b) afdthe gesilders shprast struciere dd 3li, Mg

t | ai wh ' [ - L k . tch, (17a) f d
N U F M L B It
(13). 7. A connector according to claim6, wherein said projecting

formation of the abutnment 15ring (23) and said notch of the box-Ijke
body §17)- ha\ﬁeCQfé@pT@EtﬁFQﬂédli}Ed@rcgﬁkm 4uvhereiassa{d3 stop maapp COmpTife 4 0igEting

which th e i.nte - . : . .
ccor di e riugny hRERS: bR o ERNSeARL sy SUnich RorgABRARTEIAE muially wit
(19) is sdsbelitnghhe distaefih@surfict [(23n) ddile dbaxménthkngh@8ly saidaireleftirtesformation
contact elenment being slidingly in- _28 erted_insjde said

i nt er medPging ad@ied e %ag%mfr%? RO¥-dike P@h(”ﬁ@aﬂv& firsteqnnecenyypagh(£0) when

housed widifiefisiaNa sOMalchifol B b/, dBBleR baRlifigh sal d 1 rst cont act

el ement and sai ousing in stal direction, independently from each
otheno 9. A connector according to claim@8, wherein said resilient

neans co i first il- 251, 19 i to t
T1rot comt act: BUIEHE 20RISing 8 LaEbwRESH PEA bR aReo ot & moleh (172
associ at gsea ch@sﬂoﬁaﬁg_rﬁaisa’a r&est] g @ rrhdBn ofBé Shiftnestriandspecond

resilient nmeans being di'sposed coaxially wth respect to each other.
10. A connector according to any of the preceding clains, wherein

said first and second 30support .ar nd .el enent.s (| b, 3a) of

aspect i e comnenpeeoig el € fRFB P Stne TordRlapi he sepen

Pl P€%s  ring (23) and said notch of the box-like body (17) have respective undercut surfaces (31b,
17b) by means of which they are intended to engage each other.

8. A connector according to any of claims 4 to 7, wherein an intermediate housing (19)
is slidingly inserted within said box-like body, said first contact element being slidingly in-
20  serted inside said intermediate housing, and wherein resilient means (19a, 19b) are housed
within the box-like body (17) for biasing said first contact element and said housing in dis-

tal direction, independently from each other.

9. A connector according to claim 8, wherein said resilient means comprise first resil-
25  ient means (19b) associated to the first contact element (11) and second resilient means
(19a) associated to the intermediate housing (19), said first and second resilient means be-

ing disposed coaxially with respect to each other.

10. A connector according to any of the preceding claims, wherein said first and second
30 support are end elements (1b, 3a) of respective components (1, 3) of a drill string, particu-

larly drill pipes.



13 11. An electric connection device adapted to be coupled to a

conpl enmentary device, conprising a support (Ib) adapted to be
nmount ed by neans of screw or bayonet fitting to a correspondi ng
support (3a) of the conpl ementary devi d®, 5a contact element (11) for
closing an electric contact with a correspondi ng contact el enent (21)
of the conpl enentary device, and a resilient support structure
(13) whog¢ pPAAXLIRBkicedRnétdR) ddvicel ddapRdl® BNBoIRPR b cofflerRS9 deovice,
di stal end (13b) supports the contact elenent of the elecCtric
connect i spmgigsinge, characterized in that said resilient support

t t i il i t endi 1 iial | i.t.h th
Fiting axi s Sopmoet (nadined Bl i RoGHERY mitng 40s0P bk Ry el blhg i cor-
has a hoIn#s?mhd;ﬁg)gﬁquﬁqggmtﬁ@éorﬂgg@bﬂgryadbvﬁj@g part of an electric
cable (d electrically connected to the contact el enent (11) of the

el ectfi c conaeeniashelgmenicel) for glosing\anelactic erntient avitfya ccorrespanding contact
wherei n %%n%n{@ghf&gtcovépeglg%ﬁﬁgé‘gig%%g is tube-like 15shaped and

further conpri an -en e of elastomeric materi al
whi ch is ar- arradiliaf suppsrtiefudureay3 pehdse prokimdl Radqaps ibdixes en tizosdpport,
of the coil spring A device according to ¢laim1l or

wher ei n 4ndykosq cié@’ﬂb@féj’%ﬁ@pmhﬁ RoRfpet etameat p @l@ieb%mcscwmsﬁén;dsvi@ﬁe
di stal end ( &%?Act%%ehhﬁ .tl{a?%i& g§sﬂ§en§ gfttstr'ﬁEﬁli‘E:édfﬁ sﬁg\%m}:?lﬂ]%gﬁ%x@e@ﬂlg

in- 20 termedl ate housing I's sl'rdingly 1nserte
box- 110 ke comdally whie tleofittmgtaxed (@refithecdledttie calnectiorn devicmned trvhose bladyi lcas a

being slidingly inserted inside the interpediate. housing, and wherein
resili en_hwﬁr%‘grfgoséfgﬁt}onl JROHFIBE FBULEPH Phi e@ﬁ@%ﬁﬁ%fq _&%e) slstgey For-
for bi ashagedy e ES}HEiél%ien‘i‘én@Fﬁ'}bfﬁi&@l&%‘i@cd?ﬂ@&idﬁgie‘vi}ed' st al

direction, independently from éach other. 25 14. A device according
to claim 13, wherein said resilient nmeans conprise first resilient

1 i ated he . | (.1 f the el iC .
Connect i o abviRaserouiolo T oSSRy s-Bhok SRuff b bieike
i nt en srediladped BAA SfufBer(cbBipriséPdrtervielopt (PO n$edle O k@i ehic Sititerii® HHch is ar-

bei ng di sposed coaxially with respect to one another. 30
ranged in such a way as to fill the gaps between coils of the coil spring.

13. A device according to claim 11 or 12, wherein a box-like body (17) open in distal di-
rection is fixed to the distal end (13b) of the resilient support structure (13), wherein an in-
20 termediate housing (19) is slidingly inserted within the box-like body, the contact element
of the electric connection device being slidingly inserted inside the intermediate housing,
and wherein resilient means (19a, 19b) are housed within the box-like body (17) for bias-
ing said contact element and said housing in distal direction, independently from each oth-

Cr.

25
14. A device according to claim 13, wherein said resilient means comprise first resilient
means (19b) associated to the contact element (11) of the electric connection device and
second resilient means (19a) associated to the intermediate housing (19), said first and sec-
ond resilient means being disposed coaxially with respect to one another.

30

15. A device according to claim 13 or 14, wherein said box-like body has a notch (17a)

for engaging a corresponding part (31) of the complementary device.



14 16. A device according to claim15, wherein said notch of the
box-1i ke body (17) has an undercut surface (17b) for engaging a
correspondi ng surface (3 Ib) of the conplenentary device. 5 17. An
el ectric connection device adapted to Eg coupled to a conpl enentary
devi ce, conprising a support (3a) adapted to be nmounted by neans
of screw or bayonet fitting to a correspondi ng support (lIb) of the
conpl enentary device, 10a contact elenment (21) for closing an
electric contact with a corresponding contact elenent (11) of the

clorr;d)l err:sdﬁar W desiigecaccomling to claimp kS, athereie ﬁ@l;lrﬂpt?@ qfaby b%hb@ berdy @ 7bhas an
st1ding %183?%& f&E’% Q{'@S fﬁ O@n@%%%gea (,%'}Pegé ndin ! Qﬁ“gn%g g? %'B?%{‘Eé’mﬁ%‘ﬂeﬁt%ry

during t ti on

devi ce, dgaiide.abut ment ring housing the contact elenent of the

el ectric connection device, 15 characterized in that said contact
el emeit is positioned in a linmted circunferential arc of the

but t f t {
abut mont 171 nacy SeRGlBihiddn SATR Qe iploc Etid f EREptialdify dovice
surface edplisiag t he abutment ring (23), said projecting formation

bei ng adapted to e. a correspondi art 7 t he .
conpl ement ar 95‘61%1%%@6?%431’@9’[‘[819?#&}??‘ %g’lqe %? ‘)B‘ét‘\’/i@wr@&mt%tto a corre-

el enent s 103 EhA%S lghé}ga Q}egﬂcgl m 17, wherein said
proj ecti n% f orér%tppon has an un er cut 1-érurf ace (3 I b) for engaging a
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arc of the abutment ring, a projecting formation (31) being formed on the abutment ring
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18. A device according to claim 17, wherein said projecting formation has an undercut sur-

face (31b) for engaging a corresponding surface (17b) of the complementary device.



