
1       0 084 875                        2 Furthermore, the anode
structures considered often need to be installed under particularly diffi-
invention relates to an anode structure        cult conditions, due to the
climate or the distance aving linear extension comprising an insulated
from service centers, and therefore they should power supply cable
connectable at one end with    5    be mechanically sturdy, easy to handle
and to the positive pole of a power supply. The invention   install.
relates also to a method of making the anode           Graphite and cast
iron-silicon alloy bars, often structure. Said anode structure may be
advan-        used as anodes, are far from meeting said re- tageously used
in the field of cathodic protection   quirements. Such an anode structure
is for in- by the impressed current system.               10   stance
described in the US-A-3 134 731. Said Cathodic protection as a system for
corrosion      known anode structure has linear extension and control of
metal structures operating in natural     comprises an insulated power
supply cable con- environments, such as sea water, fresh water or
nectable at one end with the positive pole of a ground, is broadly known
and utilized. It works on   power supply and a series of metal anode seg-
the principle of electrochemically reducing the    15   ments distributed
along the length of the cable, oxygen diffused at the boundary contact area
inserted coaxially to the cable and electrically with the surface to be
protected. Corrosion of the   connected in a leak-proof manner to the
conduc- metal is therefore prevented as the oxidating        tive core of
the insulated cable without inter- agents contained in the environment are
thus         rupting the integrity and continuity of the core neutralized.
20   itself. Cathodic protection can be applied by using          Platinum
group metal coated titanium anodes sacrificial anodes or alternatively by
the im-       are quite more advantageous, due to their lighter pressed
current method.                             weight and their higher
mechanical properties. According to this last method, on which the
However, the problems connected with the use present invention is based,
the structure to be   25   of said structures, especially in soil, are
repre- protected is cathodically polarized by suitable      sented by the
contact resistance between the connection to the negative pole of an
electric       anode and the soil. current source and the anode, preferably
made of       Said resistance tends to increase with time, due a
dimensionally stable material, resistant to        to the gas evolved at
the anode surface of said corrosion, is connected to the positive pole of
the    30   structures. This gas is generally molecular oxy- same current
source. The resulting current circu-    gen, which is formed by the
oxidation of anions at lation causes oxygen reduction at the cathode
the anode, but it may be also molecular chlorine, and oxidation of the
anions at the anode. Due to     which is easily formed by electrolysis of
water the high voltages afforded, in the order of 30 to    containing
relatively low chloride concentrations. 40 V, the anodes may be placed at a
great dis-   35    Due to said gas evolution, a portion of the tance from
the structure surface. The number of      anode surface is subjected to a
gradual isolation, polarization anodes required is therefore con-
with the subsequent separation, due to mechani- siderably reduced.
cal action, of the active anode surface from the The particularly large
dimensions of surfaces      surrounding  ground. The contact resistance and
structures to be cathodically protected, such    40   therefore increases
with time. as offshore platforms, hulls, pipelines, wells, re-    This
inevitably affects the effectiveness of the quire the use of anodic
structures which may         cathodic protection system, especially in deep
extend longitudinally up to several tenths of        wells systems wherein
the anodes are inserted in meters, capable of delivering up to several hun-
vertical wells extending into the ground for con- dreds of Amperes.
Especially in these cases it is   45   siderable length and disposed at
intervals of con- ,ecessary to reduce the ohmic drop along the
siderable length beside the structure, as for extended anode structure in
order to apply, as far   example a grounded pipeline. In this case the as
possible, an even voltage to every single anode   anodes consist of
elongated vertical structures active section. Consequently, ohmic  losses
reaching remarkable depths, in the order of vari- should not exceed 5-10%
of the voltage applied.   so   ous tenths of meters, which hinders gas
escape An attendant requirement to be met is to ensure    from the vertical
surface of the anode segments. the best uniformity of current distribution
over     In fact the gas evolved tends to rise through the the structure to
be protected by appropriately       ground along the surface of the
overhanging conforming the electric field to the geometrical     anode
segment or anyhow to permeate the soil, characteristics of the structure,
varying accord-   55   further reducing the electrical conductivity. ingly
the number of anodes, their geometrical          All these factors
substantially cause a rapid form and spatial position relative to the
structure  increase of the contact resistance of the structure, to be
protected.                                     reducing the effectiveness
thereof and even in- Anode structures which have to be used in
creasing voltages are required, with the con- natural environments, often
characterized by se-   60   sequent expenditure of energy and jeopardizing
vere temperature conditions, mechanical stress,      the electrochemical
resistance of the anodic 



corrosion and so on, must ensure a high mechani-     materials. In fact,
increased applied voltages of- cal resistance and good electrical
conductivity in   ten cause to exceed the breakdown potential of order to
afford a long time of operation without     the passive oxide film of said
anode materials, any maintenance or substitutions.              65   which
become readily exposed to corrosion. As 2    3                   0 084 875
4 this phenomenon is by its nature localized, the      to double or triple
the length of the anode struc- valve metal anode is often perforated and
the        ture according to needs. power supply cable becomes exposed to
the con-         A number of anode segments 1, which number tact with the
external environment, which causes     and relative spatial position are
dictated by the a rapid corrosion of the cable itself.          5
particular requirements of the specific use of the Therefore, it is the
main object of the present    anode, are inserted coaxially along the power
invention to provide for an improved anode struc-    supply cable. ture for
cathodic protection which allows to re-       More precisely, the number of
anode segments duce the contact resistance for a long term per-     and
their relative spatial distribution along the formance.
10   cable 2 may be easily adapted to conform with the Said object is
solved by an anode structure        necessity of providing a uniform
current density having linear extension comprising an insulated      over
the surface to be protected. Substantially the power supply cable
connectable at one end with       distribution of the anode segments along
the the positive pole of a power supply and a series of  cable depends on
the desired electrical field to be metal anode segments, having a
conductive and    is   provided between the anode structure and the non
passivatable surface resistant to anodic con-    surface of the structure
to be protected. An ditions, distributed along the length of the cable,
important advantage offered by the anode struc- inserted coaxially to the
cable and electrically    ture of the present invention, is represented by
its connected in a leak-proof manner to the conduc-      great flexibility
and the possibility to dispose of tive core of the insulated cable without
inter-   20   any desired length. rupting the integrity and continuity of
the core       As schematically shown in Figure 2, each anode itself, which
is characterized in that said anode    segment comprises a main porous and
per- segments comprise a valve metal body coated by       meable body 1,
preferably constituted by ex- a layer of non passivatable material, said
body      panded sheet or metal mesh welded to one or being porous and
permeable to the medium in   25    more ears 8, which are in turn welded to
a sleeve contact with the anode structure itself.             3. Figure 1
is a schematic illustration of the anode    The anode segments are made of
valve metal, of the invention.                                    such as
titanium or tantalum or alloys thereof. Figure 2 is a schematic
illustration of two anode    The main porous and permeable body 1 may be
segments of Figure 1 according to a preferred    30   cylindrical or
otherwise may have any different embodiment of the invention.
cross-section, such as square, polygonal, star- Figure 3 is a
cross-sectional view along line      shaped and so on, or it may be
constituted by III-III of Figure 2.                                 strips
of metal mesh welded to one or more ears Figure 4 is an axonometric view of
the ex-         8. panded sheath used for the anode elements.     35
The mesh or mesh segments constituting the Figure 5 is a cross-sectional
view of the ex-      main porous and permeable body 1, are coated panded
sheath of Figure 4.                           with a layer of electrically
conductive and anodi- The anode structure of the invention, as
cally resistant material such as a metal belonging schematically
illustrated in Figure 2, comprises an  to the platinum group or oxide
thereof, or other insulated power supply cable 2, having a conduc-   40
conducting metal oxides such as spinels, perow- tive core of copper or
aluminum stranded wires,      skites, delafossites, bronzes, etc. A
particularly covered by an insulating sheath of an elastomeric    effective
coating comprises a thermally deposited material, such as synthetic and
natural rubbers,     layer of mixed oxides of ruthenium and titanium
polyvinylchloride, polyethylene, fluorinated vinyl   in a metal proportion
comprised between 20% Ru polymers etc., capable of withstanding corrosion
45   and 80% Ti or 60% Ru and 40% Ti. in the medium of utilization of the
anode.             Minor amounts of other metal oxides may also In order to
increase the tensile strength of the   be present in the basic Ru/Ti oxide
structure. cable, the core may be made by rope stranding          Each
anode segment may be pre-fabricated and with the inner group of stranded
wires, made of      then coaxially inserted over the power supply high
tensile steel, or the entire conductive core of   so   cable 2, or the main
body 1 may be welded to ears the cable may be also made of stranded steel
8, after sleeve 3 is fixed to the power suppy cable. wires.
The electrical connection between the conduc- At one end the cable 2 is
provided with a suit-    tive core of the insulated cable 2 and each anode 



able terminal 6 for its electrical connection to the  segment 1, is
effected by firstly stripping the positive pole of the power source.
55   plastic insulating sheath 5 over the conductive At the other end, the
cable 2 may be terminated    core 4 of the cable for a certain length in
corre- with a titanium or plastic cap 7, providing a leak-  spondence of
the central portion of the sleeve 3. proof sealing of the corrodible
conductive core      The sleeve 3 is then squeezed over the stripped from
contact with the environment. The cap may       portions 3a and 3b of the
power cable 2 and over advantageously be provided with a hook or ring    60
the adjacent insulated portions 3c and 3d of the for anchoring of the anode
end or for sustaining a   insulating sheath to provide for the leak
proofing suitable ballast. Alternatively the insulating cap 7  of the
electrical connection. may be advantageously substituted by a water
The squeezing of the metal sleeve 3 is effected proof type electrical plug,
which will allow the     by subjecting the sleeve to circumference reduc-
joining of two or more anode structures in series   65   tion by a radially
acting cold heading tool. 3    5            0 084 875
6 Protective sheath constituted by segments of        directly over the
insulating elastomeric sheath of heat shrinking  plastic tubes, consisting
for       the cable, in order to provide leak proofing of the example of
fluorinated ethylene and propylene        electrical connection.
copolymers, may be slipped over the junction           The power supply
rubber insulated cable between the sleeve 3 and the cable 2 and heated    5
having an external diameter of about 8 mm, had a with a hot air blower to
shrink the sheath over the  core made of copper plait having a total metal
junction to increase the protection of the junction   cross section of
about 10 mm2. from the external environment                          The
intervals between one anode segment and As illustrated in Figures 4 and 5
the main body 1  the other were constant and about 2 meters long. of the
anode segments is constituted of an ex-   70   One end of the cable was
terminated with a panded sheet of a valve metal such as titanium,
titanium cap cold-headed over the insulated cable coated by a deposit of
conductive and non-           to seal the core from the environment. The
cap passivatable material resistant to anodic con-       was provided with
a titanium hook. ditions, said coating applied over all surfaces.       The
other end of the cable was terminated with The anodes of the present
invention offer   15    a copper eyelet suitable for connection to the
several advantages with respect to conventional      power supply. bar or
rod anodes.                                     The anode structure was
inserted in a well In ground applications, the drilling mud or
having a diameter of about 12.5 cm and a depth of filling mud easily
penetrates the anodic porous      40 m, drilled in a ground having an
average and permeable structure, thus ensuring a large    20   resistivity
of 1000 [err] cm. After insertion, the well contact surface, and
moreoverthe contact surface     was filled with bentonite mud. is
three-dimensional as it is constituted by the       The anode was used to
protect about 15 km of a sum of all the contact areas which are oriented in
20" (50,8 mc) gas pipeline of carbon steel coated different spatial planes.
Therefore the contact       with high-density polyethylenic synthetic
rubber surface between the anode and the surrounding    25   running at a
depth of about 2 m in the soil. ground results considerably increases and
also in      The measured resistance of the anode structure case the soil
dries up or gas evolution takes place  towards the ground was 0.7 ohms at
the start-up at the anode surface, the contact area remains       and the
current delivered by the anode was 8 substantially effective. In fact, the
evolved gas    Amperes with a supply voltage of about 7.5 Volts. finds an
easy way to escape across the anode    30     After three months of
operation the resistance mesh. The problems connected with the use of
detected was of 0.82 ohms. solid bar or rod anodes, wherein the surfaces
A reference anode structure similar to the struc- cannot be penetrated by
the medium, are effica-      ture of the present- invention but consisting
of ciously overcome by the anodes of the present -      anode elements made
of non-porous tubular invention.                                     35
titanium cylinders having the same external di- Comparative cathodic
protection tests carried       mensions of the mesh anodes, coated on the
out in industrial installations have surprisingly    external surface by
the same electroconductive proved that by substituting non-porous anodes
material was prepared. with porous anodes which may be penetrated by
At the start-up the measured resistance to- the soil, with the same
external dimensions, the    40   wards ground was 0.8 ohms and after three
contact resistance is reduced of about 15% at the    months of operation
the value detected was up to start-up and after three months of operation
the      1.4 ohms. reduction of the contact resistance compared with the
reference solid cylindrical anodes, is up to     Claims about 25-30%.
45 



1. An anode structure having linear extension Example
comprising an insulated power supply cable con- One anode structure made
according to the           nectable at one end with the positive pole of a
invention and comprising ten anode segments or       power supply and a
series of metal anode seg- dispersors of the type described in Figures 2,
3, 4    50    ments, having a conductive and non passivatable and 5 was
prepared.                                  surface resistant to anodic
conditions, distributed The anode segments were made using a
along the length of the cable, inserted coaxially to cylinder of expanded
titanium  sheet having a        the cable and electrically connected in a
leak- thickness of 1.5 mm, with external diameter of 50    proof manner to
the conductive core of the mm and were 1500 mm- long. The cylinder of   55
insulated cable without interrupting the integrity expanded sheet was
coated by a deposit of mixed      and continuity of the core itself,
characterized in oxides of ruthenium and titanium in a ratio of 1:1   that
said anode segments comprise a valve metal referred to the metals.
body coated by a layer of non passivatable The expanded sheet cylinders
were welded to         material, said body being porous and permeable
titanium  ears, said ears being welded to a    60   to the medium in
contact with the anode structure titanium pipe having an internal diameter
of 10      itself. mm and inserted on a power supply cable and
2. Anode structure of claim 1, characterized in cold-headed fora certain
length overtheconduct-      that said porous and permeable body is con- ing
core of the cable, previously stripped of its    stituted by expanded
titanium sheet. insulating sheath, and at the opposite ends    65      3.
Anode structure of claim 1, characterized in 4    5                   0 084
875                       6 Protective sheath constituted by segments of
directly over the insulating elastomeric sheath of heat shrinking  plastic
tubes, consisting for       the cable, in order to provide leak proofing of
the example of fluorinated ethylene and propylene       electrical
connection. copolymers, may be slipped over the junction          The power
supply rubber insulated cable between the sleeve 3 and the cable 2 and
heated    5    having an external diameter of about 8 mm, had a with a hot
air blower to shrink the sheath over the  core made of copper plait having
a total metal junction to increase the protection of the junction  cross
section of about 10 mm2. from the external environment.
The intervals between one anode segment and As illustrated in Figures 4 and
5 the main body 1  the other were constant and about 2 meters long. of the
anode segments is constituted of an ex-   10   One end of the cable was
terminated with a panded sheet of a valve metal such as titanium,
titanium cap cold-headed over the insulated cable coated by a deposit of
conductive and non-          to seal the core from the environment. The cap
passivatable material resistant to anodic con-      was provided with a
titanium hook. ditions, said coating applied over all surfaces.      The
other end of the cable was terminated with The anodes of the present
invention offer   15   a copper eyelet suitable for connection to the
several advantages with respect to conventional     power supply. bar or
rod anodes.                                    The anode structure was
inserted in a well In ground applications, the drilling mud or
having a diameter of about 12.5 cm and a depth of filling mud easily
penetrates the anodic porous     40 m, drilled in a ground having an
average and permeable structure, thus ensuring a large   20   resistivity
of 1000 [err] cm. After insertion, the well contact surface, and moreover
the contact surface   was filled with bentonite mud. is three-dimensional
as it is constituted by the      The anode was used to protect about 15 km
of a sum of all the contact areas which are oriented in  20" (50,8 mc) gas
pipeline of carbon steel coated ferent spatial planes. Therefore the
contact      with high-density polyethylenic synthetic rubber surface
between the anode and the surrounding    25   running at a depth of about 2
m in the soil. ground results considerably increases and also in     The
measured resistance of the anode structure case the soil dries up or gas
evolution takes place  towards the ground was 0.7 ohms at the start-up at
the anode surface, the contact area remains      and the current delivered
by the anode was 8 substantially effective. In fact, the evolved gas
Amperes with a supply voltage of about 7.5 Volts. finds an easy way to
escape across the anode    30    After three months of operation the
resistance mesh. The problems connected with the use of        detected was
of 0.82 ohms. solid bar or rod anodes, wherein the surfaces         A
reference anode structure similar to the struc- cannot be penetrated by the
medium, are effica-     ture of the present invention but consisting of
ciously overcome by the anodes of the present        anode elements made
of non-porous tubular invention.                                     35
titanium cylinders having the same external di- Comparative cathodic
protection tests carried      mensions of the mesh anodes, coated on the
out in industrial installations have surprisingly   external surface by the
same electroconductive 



proved that by substituting non-porous anodes       material was prepared.
with porous anodes which may be penetrated by         At the start-up the
measured resistance to- the soil, with the same external dimensions, the
40   wards ground was 0.8 ohms and after three contact resistance is
reduced of about 15% at the   months of operation the value detected was up
to start-up and after three months of operation the     1.4 ohms. reduction
of the contact resistance compared with the reference solid cylindrical
anodes, is up to     Claims about 25-30%.
45 1. An anode structure having linear extension Example
comprising an insulated power supply cable con- One anode structure made
according to the          nectable at one end with the positive pole of a
invention and comprising ten anode segments or      power supply and a
series of metal anode seg- dispersors of the type described in Figures 2,
3, 4    50    ments, having a conductive and non passivatable and 5 was
prepared.                                 surface resistant to anodic
conditions, distributed The anode segments were made using a
along the length of the cable, inserted coaxially to cylinder of expanded
titanium sheet having a        the cable and electrically connected in a
leak- thickness of 1.5 mm, with external diameter of 50    proof manner to
the conductive core of the mm and were 1500 mm long. The cylinder of   55
insulated cable without interrupting the integrity expanded sheet was
coated by a deposit of mixed     and continuity of the core itself,
characterized in oxides of ruthenium and titanium in a ratio of 1:1  that
said anode segments comprise a valve metal referred to the metals.
body coated by a layer of non passivatable The expanded sheet cylinders
were welded to        material, said body being porous and permeable
titanium  ears, said ears being welded to a    60   to the medium in
contact with the anode structure titanium pipe having an internal diameter
of 10      itself. mm and inserted on a power supply cable and           2.
Anode structure of claim 1, characterized in cold-headed for a certain
length over the conduct-  that said porous and permeable body is con- ing
core of the cable, previously stripped of its   stituted by expanded
titanium sheet. insulating sheath, and at the opposite ends   65      3.
Anode structure of claim 1, characterized in 4    7                   0 084
875                       8 that each anode segment comprises a cylindrical
des Stromzufuhrungskabels und jedem Anoden- valve metal sleeve, over which
the porous body is    segment herstellt, indem  man die Kunststoff-
connected and the sleeve is cold headed over the     isolierung vom
leitenden Kern des Kabels auf conductive core of the power supply cable for
a      einer bestimmten Lange abzieht, das Stromzu- certain length in
correspondence of the central    5    fuhrungskabel in die zylindrische
HOlse aus portion of the sleeve to provide the electrical con-
Ventilmetall einfuhrt, die Hulse aus Ventilmetall nection and over the
insulating sheath of the        am freigelegten Teil des
StromzufOhrungskabels cable at the two ends of the sleeve to provide a
zwecks Herstellung der elektrischen Verbindung leak-proof sealing of the
electrical connection.     zusammenpregt und sie dann zur Herstellung 4. A
method of making the anode structure   10   einer dichten Isolierung der
elektrischen Verbin- according to claim 3, wherein the electrical con-
dung auf der isolierenden Hulle des Kabels zu- nection between the
conductive core of the power     sammenprel3t. supply cable and each anode
segment is effected        5. Verfahren nach Anspruch 4, wobei man mit by
stripping the plastic insulating sheath over the  Hilfe eines radial
wirkenden Kaltstauch-Werk- conductive core of the cable for a certain
length,   15   zeugs zusammenpre&t. introducing the supply cable in the
valve metal cylindrical sleeve forming part of said anode
Revendications segment, squeezing said valve metal sleeve over the stripped
portion of the power supply cable to      1. Structure anodique ayant une
extension li- provide the electrical connection  and then    20    neaire,
comprenant un cable isole d'alimentation, squeezing over the insulating
sheath of the cable    connectable A une extremite avec le p6le positif to
provide a leakproof sealing of the electrical     d'une alimentation, et
une serie de segments connection.
anodiques m6talliques, qui presentent une sur- 5. The method of claim 4,
wherein said squeez-     face conductrice, non passivable, et resistante
ing is by a radially acting cold heading tool.  25   aux conditions
anodiques et qui sont repartis sur la longueur du cable, inser6s
coaxialement par Patentanspruche
rapport au cable, et connectes electriquement, d'une facon a l'epreuve des
fuites, a l'Ame 1. Lineare Anodenstruktur mit einem isolierten
conductrice du cable isole, sans interruption de 



Stromzufuhrungskabel, das an einem Ende mit   30   l'int6grite et de la
continuite de l'Ame elle-meme, dem positiven Pol einer Stromquelle
verbunden        caracterisee en ce que lesdits segments anodi- werden
kann, und mit einer Reihe von Metall-         ques comprennent un corps en
metal pour valves, anodensegmenten, die eine leitende und nicht
revAtu d'une couche de materiau non passivable, passivierbare, unter
anodischen Bedingungen re-      ledit corps etant poreux et permeable
vis-a-vis du sistente Oberflache aufweisen, und die Ober die   35    milieu
en contact avec la structure anodique elle- Lange des Kabels verteilt,
koaxial in das Kabel      meme. eingefuhrt und elektrisch in abgedichteter
Weise       2. Structure anodique conforme A la revendi- mit dem leitenden
Kern des isolierten Kabels ver-    cation 1, caracterisee en ce que ledit
corps poreux bunden sind, ohne die Integritit dieses Kerns zu     et
permeable est constitue d'une feuille d6ploy6e verletzen und ohne seine
Kontinuitit zu unter-   40   de titane. brechen, dadurch  gekennzeichnet,
daR  die             3. Structure anodique conforme A la revendi-
Anodensegmente einen Korper aus Ventilmetall         cation 1, caracterisee
en ce que chaque segment besitzen, der mit einer Schicht aus einemn nicht-
anodique comprend un manchon cylindrique en passivier-baren Material
uberzogen ist, wobei der    metal pour valves, auquel le corps poreux est
Korper poros und fur das mit der Anodenstruktur   45   connecte, et le
manchon est refoule A froid sur in Kontakt stehende Medium permeabel ist.
I'Ame conductrice du cAble d'alimentation sur une 2. Anodenstruktur nach
Anspruch 1, dadurch         certain longueur correspondant A la portion
cen- gekennzeichnet, daR der porose und permeable         trale du manchon
pour fournir la connexion 6lec- K6rper aus einem  expandierten Titanblech
be-        trique, et sur la gaine isolante du cable aux deux steht.
50   extremites du manchon pour fournir un scelle- 3. Anodenstruktur nach
Anspruch 1, dadurch         ment a I'preuve des fuites de la connexion
gekennzeichnet, daG jedes Anodensegment eine         electrique.
zylindrische Ventilmetalihulse besitzt, Ober die       4. Procede de
fabrication de la structure anodi- der porose Korper angeschlossen ist,
wobei die       que conforme A la revendication 3, dans lequel on HOlse
zwecks Herstellung einer elektrischen Ver-   55   effectue la connexion
electrique entre l'Amne bindung durch Kaltstauchen auf den leitenden
conductrice du cAble d'alimentation et chaque Kern des
Stromzufuhrungskabels auf einer be-         segment anodique en enlevant la
gaine isolante stimmten Lange in Bezug auf den zentralen Teil       de
plastique de l'Ame conductrice du cAble sur der HIlse und zwecks
Herstellung einer dichten       une certaine longueur, en introduisant le
cable Isolierung der elektrischen Verbindung an den    60   d'alimination
dans le manchon cylindrique en beiden Enden der HOlse auf die isolierende
Hulle     metal pour valves, qui forme partie dudit segment des Kabels
dicht aufgezogen ist.                     anodique, en serrant ledit
manchon en m6tal pour 4. Verfahren zur Herstellung der Anoden-
valves  sur la  portion  denudee  du  cable struktur nach Anspruch 3, wobei
man die elektri-     d'alimentation pour fournir la connexion elec- sche
Verbindung zwischen dem leitenden Kern   65   trique, et en serrant ensuite
par-dessus la gaine 5 I IIIC 111  1111  11111111i I111    9
0  084  875                        10 isolante du cAble pour fournir un
scellement a            lequel ledit serrage est effectud a I'aide d'un
outil l'preuve des fuites de la connexion dlectrique.          de refoulage
A froid agissant radialement. 5. Proced4 conforme a la revendication 4,
dans 5 10 15 20 25 30 35 40 45 50 55 60 65
1111l 6               *1 C   L   M   S    


