EP 1 681 684 A2

(19) p)

Européisches Patentamt
European Patent Office

Office européen des brevets

(11) EP 1 681 684 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
19.07.2006 Bulletin 2006/29

(21) Application number: 06100053.5

(22) Date of filing: 04.01.2006

(51) IntCl.:

HO1B 13/14 (2006.01)

(84) Designated Contracting States:
ATBEBG CHCY CZDE DKEE ES FIFR GB GR
HUIEISITLILT LU LV MC NL PL PT RO SE SI
SKTR
Designated Extension States:
AL BA HR MK YU

(30) Priority: 13.01.2005 IT PD20050005

(71) Applicant: CET Eletric S.r.l.

35010 Limena (Prov of Padova) (IT)

(72) Inventor: Volpato, Giorgio

35100, Padova (IT)

(74) Representative: Modiano, Micaela Nadia et al

Dr. Modiano & Associati S.p.A.
Via Meravigli 16
20123 Milano (IT)

(54) APPARATUS FOR MANUFACTURING ELECTRICAL CABLES WITH SHEATHING MADE OF

SILICONE RUBBER AND THE LIKE

(57)  An apparatus for manufacturing electrical ca-
bles with sheathing made of silicone rubber and the like,
comprising, within a substantially longitudinally elongat-
ed catalysis oven (11), a tank (12) for containing molten
salts (13); an electrical cable (14) sheathed in silicone
rubber or the like being immersed in the salts (13) and
transiting therein; the tank (12) being provided with
means for recirculating the molten salts (13), and means
(16) for cleaning and drying the sheathed electrical cable

(14) being provided in output from the oven (11). The
recirculation means for the molten salts are constituted
by a curved portion (17) of the tank (12), the curved por-
tion (17) being adapted to redirect the molten salts (13)
entrained by the advancement of the cable (14) im-
mersed in the salts (13) within the rectilinear portion (18)
of the tank (12) toward a recirculation channel (19), in
which the molten salts (13) are guided toward the initial
part (20) of the tank (12), which is preset for the entry of
the electrical cable (14).
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Description

[0001] The present invention relates to an apparatus
particularly for manufacturing electrical cables with
sheathing made of silicone rubber and the like.

[0002] Currently commercially available electrical ca-
bles are constituted generally by a conductor, made for
example of copper, which is covered by insulating mate-
rial, such as silicone rubber or the like.

[0003] The manufacture of an electrical cable with a
silicone rubber sheathing occurs, after a process for ex-
truding the insulating material to sheathe the copper con-
ductor with a mixture of silicone rubber activated by
means of suitable chemical components, by catalysis of
the mixture of insulating material by passage through a
linear oven which is approximately 20-25 m long and in
which a bath in a tank of molten salts, kept at a temper-
ature of 250-270°C, allows to complete the process.
[0004] Atthe outlet of the oven means for washing and
drying the sheathed electrical cable are provided.
[0005] Currently known ovens with a tank for the bath
of molten salts, however, have aspects that can be im-
proved.

[0006] The main limitations are in fact linked to their
structure and to the speed at which the cable is made to
advance.

[0007] Infact, since the catalysis time of the insulating
material is constant, the relation that links the time to the
ratio between displacement and speed entails that in or-
der to increase the transit speed of the cable and conse-
quently increase the productivity of the system, it is nec-
essary to increase the length of the oven.

[0008] However, the relation is not linear, since as the
speed increases, due to the entrainment of the salts by
the cable immersed therein, the initial part of the oven
gradually empties and the molten salts gather toward the
exit part, in practice limiting the useful length of the oven,
consequently reducing the immersed part of the cable.
[0009] The balance between the length of the oven,
the distribution of the molten salts and the production
rate is therefore a physical limitation that cannot be ex-
ceeded easily.

[0010] Italian Patent Application No. PD2000A232,
filed on 6 October 2000 in the name of this same Appli-
cant, discloses an oven which comprises a tank for con-
taining the molten salts which has, arranged in an oper-
ating sequence, a longitudinally elongated initial portion,
an intermediate motorized wheel for redirecting the elec-
trical cable being processed from the longitudinal direc-
tion of the initial portion to the longitudinal direction of a
final portion which is also longitudinally elongated, and
forms, on the horizontal plane, an angle of approximately
30 sexagesimal degrees with respect to the initial portion.
[0011] The oven further comprises a duct for the pas-
sage of the molten salts, which is immersed in such bath
of salts and is arranged at the bottom of the tank, with
aninlet arranged at the intermediate portion in a direction
which matches the direction of motion of the molten salts,
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and with outlets arranged proximate to the inlet part of
the initial portion.

[0012] In this manner, by utilizing the turbine effect of
the redirection wheel immersed in the bath of salts, a
certain amount of molten salts passes through the sub-
merged duct and is returned at the initial portion and dy-
namically compensates the difference in level of the bath
of salts between the end part and the initial part of the
oven caused by the entrainment effect of the electrical
cable.

[0013] This type of oven solves effectively the prob-
lems related to apparatuses of the known type, in which
adifference in level of the bath of molten salts is produced
between the inlet and outlet portions of the oven during
the processing of the cable, but its structure is rather
complicated and comprises for example the redirection
wheel, the supporting means and the antislip means
thereof, as well as its motorization means.

[0014] Moreover, despite being motorized, the wheel
for redirecting the sheathed electrical cable may operate
unevenly, due to the variable friction and resistance forc-
es constituted by the mass of molten salts in which it is
immersed.

[0015] Even the slightest variation in the angular ve-
locity of the redirection wheel can cause unevenness in
the catalysis of the silicone rubber sheathing and lack of
uniformity of the thickness of contiguous portions of said
sheathing, depending on whether the cable has under-
gone or not a variation in tension, caused indeed by an
unwanted change in the rotation rate of the wheel.
[0016] The aim of the present invention is to provide
an apparatus particularly for manufacturing electrical ca-
bles with sheathing made of silicone rubber and the like,
which is capable of obviating the problems and draw-
backs of known types of apparatus.

[0017] Within this aim, an object of the present inven-
tion is to provide an apparatus which is capable of redis-
tributing and recirculating the molten salts no less effec-
tively than known types of apparatus.

[0018] Another objectis to provide an apparatus which
allows to increase production speed and capacity.
[0019] Another objectis to provide an apparatus which
is simpler and cheaper than known apparatuses and en-
tails at the same time an energy saving.

[0020] Further object of the invention is to provide an
apparatus which allows to save on logistics and person-
nel costs.

[0021] Sitill further object of the present invention is to
provide an apparatus which ensures a cleaning and dry-
ing of the sheathed cable that exits from the oven whose
quality is not inferior to that of known types of apparatus.
[0022] Anotherobjectis to provide an apparatus which
can be manufactured cheaply with known types of appa-
ratus and technology.

[0023] This aim and these and other objects, which will
become better apparent hereinafter, are achieved by an
apparatus for manufacturing electrical cables with
sheathing made of silicone rubber and the like, of the
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type which comprises, within a substantially longitudinal-
ly elongated catalysis oven, a tank for containing molten
salts, an electrical cable sheathed in silicone rubber or
the like beingimmersed in said salts so as to transit there-
in, said tank being provided with means for recirculating
said molten salts, means for cleaning and drying the
sheathed electrical cable being provided in output from
said oven, said apparatus being characterized in that said
recirculation means for the molten salts are constituted
by a curved portion of said tank, said curved portion being
adapted to redirect the molten salts entrained by the ad-
vancement of the cable immersed in said salts within the
rectilinear portion of said tank toward a recirculation
channel, which is adapted to guide the molten salts to-
ward the initial part of said tank, in which the inlet of the
electrical cable is located.

[0024] Further characteristics and advantages of the
invention will become better apparent from the following
detailed description of a preferred but not exclusive em-
bodiment thereof, illustrated by way of non-limiting ex-
ample in the accompanying drawings, wherein:

Figure 1 is a sectional top view of an apparatus ac-
cording to the invention;

Figure 2 is a sectional view, taken along the line Il-
Il of Figure 1;

Figure 3 is a side view of a portion of an apparatus
according to the invention;

Figure 4 is a sectional top view of a detail of an ap-
paratus according to the invention;

Figure 5 is a sectional view, taken along the line V-
V of Figure 4.

[0025] With reference to the figures, an apparatus for
manufacturing electrical cables with sheathing made of
silicone rubber and the like according to the invention is
generally designated by the reference numeral 10.
[0026] The apparatus 10 comprises, inside a catalysis
oven 11 which is substantially longitudinally elongated,
a tank 12 for containing molten salts 13, inside which
catalysis of the insulating material with which an electrical
cable 14 is sheathed occurs.

[0027] The electrical cable 14, sheathed beforehand
in silicone rubber or the like by means of a known type
of extrusion means (not shown for the sake of simplicity)
andimmersed in the salts 13, which are of acommercially
known type such as nitrites, nitrates and the like, travels
through at a speed of up to 400-500 m per minute.
[0028] The tank 12 is provided with recirculation
means for the molten salts 13.

[0029] The salts 13 are in fact entrained by the ad-
vancement motion of the cable 14 toward the end of the
tank 12 from which the cable 14 then exits.

[0030] Atthe outputfrom the oven 11 there are means
16 for cleaning and drying the sheathed electrical cable
14.

[0031] Therecirculation means for the molten salts are
constituted by a curved portion 17 of the tank 12.
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[0032] The curved portion 17 is adapted to redirect the
molten salts 13, entrained as mentioned by the advance-
ment of the cable 14 immersed therein, toward a recir-
culation channel 19, which is adapted to guide the molten
salts 13 toward the initial part 20 of the tank 12.

[0033] The part 20 is provided with an inlet 20a for the
electrical cable 14, which arrives from the extrusion
means, which have sheathed it with insulating material.
[0034] The curved portion 17 of the tank 12 traces sub-
stantially a circular arc.

[0035] The curved portion 17 traces an angle of 180°.
[0036] The external wall 21 of the curved portion 17
lies along a circumference the diameter of which is sub-
stantially three times the transverse width of the rectilin-
ear portion 18 of the tank 12.

[0037] Theinternal wall 22 of the curved portion 17 lies
on a circumference the diameter of which is substantially
one third of the diameter related to the external wall 21
of the curved portion 17.

[0038] The tank 12 is made of stainless steel.
[0039] The tank 12 is closed by a cover 12a.
[0040] The cleaning and drying means 16 are support-

ed by a supporting frame 24 and are formed by two blow-
ers 25.

[0041] The sheathed electrical cable 14 that exits from
the oven 11 and from the tank 12 passes within the blow-
ers 25.

[0042] Each blower 25 is constituted by an outer jacket
26, into which air is injected which arrives from an injec-
tion tube 27 functionally connected thereto.

[0043] A tubular element 28, provided with a plurality
of holes 29, is present inside the jacket 26.

[0044] The electrical cable 14 passes axially through
the tubular element 28.

[0045] The cable 14 is cleaned and at least partially
dried by the air pushed through the plurality of holes 29.
[0046] In the embodiment of the apparatus 10 de-
scribed here, the jacket 26 and the tubular element 28
rigidly coupled thereto are cylindrical and coaxial.
[0047] The tubular element 28 is provided, on the side
where the cable 14 enters, with an opening 30 toward
the outside of the blower 25, so as to allow the exit of the
grains of salt separated by the injected air.

[0048] The holes 29 are arranged substantially along
helical paths on the tubular element 28.

[0049] The blowers 25 are arranged so that the elec-
trical cable 14 passes through them, moving upward
along an inclined path.

[0050] The two blowers 25 are then arranged in series
along a rising ramp of the supporting frame 24, so that
the grains of salt that detach fall back toward the tank 12.
[0051] The blowers 25 are fed with hot air (at approx-
imately 180 °C) which arrives from a copper duct 31,
which is immersed, over at least part of its length, in the
molten salts.

[0052] The duct31 heats the airintended for the clean-
ing means 16, since it is connected to the blowers 25 by
means of the injection tubes 27 described above.
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[0053] The tubes 27 are advantageously made of flex-
ible material which can withstand temperatures up to 200
°C.

[0054] The tubes 27 are made of Teflon.

[0055] Thecable 14, pulled between tensioningmeans
arranged upstream of the oven and downstream of the
cleaning means and not shown for the sake of simplicity,
enters the tank 12 from the inlet 20a.

[0056] The cable 14 is immersed in the bath of molten
salts 13, and by advancing at a very high speed (up to
400 meters per minute) entrains part of the salts 13 to-
ward the curved portion 17.

[0057] Here, while the cable 14 rises, with the aid of
redirection wheels 35, from the tank 12 and exits from
the salts 13, the salts 13, by inertia, are redirected by the
curved portion 17 toward the recirculation channel 19,
which converges toward the centerline wall 34 of the tank
12.

[0058] The wall 34 therefore separates the rectilinear
portion 18 in which the cable 14 advances from the re-
circulation channel 19.

[0059] The wall 34 ends at the part 20 of the tank 12
where the salts 13 encounter the new incoming cable 14.
[0060] In practice it has been found that the invention
thus described solves the problems noted in known types
of apparatus for manufacturing electrical cables with
sheathing made of silicone rubber and the like.

[0061] In particular, the present invention provides an
apparatus for manufacturing electrical cables with
sheathing made of silicone rubber and the like which is
capable of redistributing and recirculating the molten
salts no less effectively than known types of apparatus.
[0062] Moreover, the present invention provides an
apparatus which allows to increase production speed and
capacity.

[0063] Most of all, the present invention provides an
apparatus which is far simpler and cheaper than known
apparatuses and entails at the same time a saving both
in terms of components and in terms of assembly and
maintenance, as well as an extremely important energy
saving.

[0064] Further, the present invention provides an ap-
paratus which ensures a cleaning and drying of the
sheathed cable that exits from the oven whose quality is
not lower than that of known types of apparatus.

[0065] Moreover, the present invention provides an
apparatus which can be manufactured cheaply with
known types of equipment and technology.

[0066] The invention thus conceived is susceptible of
numerous modifications and variations, all of which are
within the scope of the appended claims; all the details
may further be replaced with other technically equivalent
elements.

[0067] In practice, the materials employed, so long as
they are compatible with the specific use, as well as the
dimensions, may be any according to requirements and
to the state of the art.

[0068] Thedisclosuresin ltalian Patent Application No.

10

15

20

25

30

35

40

45

50

55

PD2005A000005 from which this application claims pri-
ority are incorporated herein by reference.

[0069] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of increas-
ing the intelligibility of the claims and accordingly such
reference signs do not have any limiting effect on the
interpretation of each element identified by way of exam-
ple by such reference signs.

Claims

1. An apparatus for manufacturing electrical cables
with sheathing made of silicone rubber and the like,
of the type which comprises, within a substantially
longitudinally elongated catalysis oven (11), a tank
(12) for containing molten salts (13), an electrical
cable (14) sheathed in silicone rubber or the like be-
ing immersed in said salts (13) so as to transit there-
in, said tank (12) being provided with means for re-
circulating said molten salts (13), means (16) for
cleaning and drying the sheathed electrical cable
(14) being provided in output from said oven (11),
said apparatus (10) being characterized in that
said recirculation means for the molten salts are con-
stituted by a curved portion (17) of said tank (12),
said curved portion (17) being adapted to redirect
the molten salts (13) entrained by the advancement
of the cable (14) immersed in said salts (13) within
the rectilinear portion (18) of said tank (12) toward a
recirculation channel (19), which is adapted to guide
the molten salts (13) toward the initial part (20) of
said tank (12), in which the inlet (20a) of the electrical
cable (14) is located.

2. The apparatus according to claim 1, characterized
in that said curved portion (17) of the tank (12) traces
substantially a circular arc.

3. The apparatus according to one or more of the pre-
ceding claims, characterized in that said curved
portion (17) of the tank (12) traces an angle of at
least 180°.

4. The apparatus according to one or more of the pre-
ceding claims, characterized in that the external
wall (21) of said curved portion (17) lies along a cir-
cumference whose diameter is substantially not less
than three times the transverse width of said recti-
linear portion (18) of the tank (12).

5. The apparatus according to one or more of the pre-
ceding claims, characterized in that the internal
wall (22) of said curved portion (17) lies along a circle
the diameter of which is substantially one third of the
diameter related to the external wall (21) of said
curved portion (17).
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The apparatus according to one or more of the pre-
ceding claims, characterized in that said tank (12)
is made of stainless steel.

The apparatus according to one or more of the pre-
ceding claims, characterized in that said cleaning
and drying means (16) are formed, monolithically
with a supporting frame (24), by at least one blower
(25), inside which said sheathed electrical cable (14)
which exits from said oven (11) and said tank (12)
passes.

The apparatus according to claim 7, characterized
in that said at least one blower (25) is constituted
by an external jacket (26), into which air that arrives
from an injection tube (27) functionally connected
thereto is injected, a tubular element (28) provided
with a plurality of holes (29) being provided inside
said jacket (26), the electrical cable (14) being adapt-
ed to cross in an axial direction said tubular element
(28), said cable (14) being cleaned and at least par-
tially dried by the air pushed through said plurality of
holes (29).

The apparatus according to claim 8, characterized
in that said jacket (26) and said tubular element (28)
monolithically coupled thereto are cylindrical and co-
axial.

The apparatus according to one or more of claims 7
to 9, characterized in that said tubular element (28)
is provided, on the side where the cable (14) enters,
with an opening (30) toward the outside of the device
(25), so as to allow the exit of the grains of salt de-
tached by the injected air.

The apparatus according to one or more of claims 7
to 10, characterized in that said holes (29) are ar-
ranged substantially along helical paths on said tu-
bular element (28).

The apparatus according to one or more of claims 7
to 11, characterized in that said at least one blower
(25) is arranged so that said electrical cable (14)
passes through it by moving upward along an in-
clined path.

The apparatus according to one or more of the pre-
ceding claims, characterized in that it comprises
two of said at least one blowers (25), said two blow-
ers (25) being arranged in series along an ascending
ramp of said supporting frame (24).

The apparatus according to one or more of the pre-
ceding claims, characterized in that said blowers
(25) are fed with hot air which arrives from a copper
duct (31), which is immersed for at least part of its
length in the molten salts, said duct (31) being adapt-
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ed to heat the air intended for the cleaning means
(16), said duct (31) being connected to said blowers
(25) by means of said injection tube (27).
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