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(54) APPARATUS AND METHOD FOR ELECTROCHEMICALLY ISOLATING A SECTION OF A 
SUBSTRATE

(57) This invention relates to an adjustable isolation
apparatus for an electrochemical treatment apparatus in
order to isolate a section of an elongated substrate in a
direction of isolation of the isolating apparatus such that
a significant electrochemical treatment of the isolated
section by an electrochemically active liquid is prevent-
able, wherein the substrate has a direction of isolation
along which the section is isolated from another region
of the substrate, characterized in that the isolation appa-
ratus comprises a plurality of segments which are ar-
ranged around a segment center and, in operation, sur-
round the substrate at least approximately in transverse
direction to the direction of isolation, wherein the seg-
ments are movable towards or away from the substrate
by adjustment of the isolation apparatus, wherein by ad-
justment of the segments, a cross-section of gaps, that
bypass the segments in direction of isolation between
the segments themselves and/or between one or more
segments and the substrate, is reducible such that the
isolated section of the substrate is not significantly treat-
ed; an electrochemical treatment apparatus comprising
the adjustable isolation apparatus and a method to adjust
the adjustable isolation apparatus for an electrochemical
treatment apparatus.
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Description

[0001] This invention relates to an adjustable isolation
apparatus for an electrochemical treatment apparatus in
order to isolate a section of an elongated substrate in a
direction of isolation of the isolating apparatus such that
a significant electrochemical treatment of the isolated
section by an electrochemically active liquid is prevent-
able, wherein the substrate has a direction of isolation
along which the section is isolated from another region
of the substrate; an electrochemical treatment apparatus
comprising the adjustable isolation apparatus and a
method to adjust the adjustable isolation apparatus for
an electrochemical treatment apparatus.
[0002] In the following, objects to be processed will be
referred to as a rod. Plants for electrochemical pickling,
galvanizing and/or electrochemical cleaning of elongated
objects, particularly round rods, are well known in the art.
At one end or both ends, these rods may be tapered
and/or threaded. The invention, however, is not limited
to the processing of round rods. It is also suited for the
treatment of rods having another cross-section, even of
arbitrary elongated objects or even the ends of any ob-
ject.
[0003] Electrochemical processing of rods which act
as a piston of a cylinder, especially of a shock absorber
cylinder, can help to improve the wear and corrosion re-
sistance properties. To this purpose, the rods can be
electrolytically plated, for example with hard-chromium,
at such surfaces which are subjected to wear during op-
eration. Other places of the rods preferably remain un-
coated or are at least partially provided with a thin layer
of chrome for temporary protection of their surface. In
order to improve the adherence of the chromium layer,
the surface can be electrochemically pickled first. Insol-
uble electrodes are preferably employed for an electro-
chemical process. Between the various steps of the treat-
ment, the rods can be cleaned in galvanizing lines. A
conveying facility brings the rods from one processing
station to the other.
[0004] In the state of the art, DE 197 22 987 A1 dis-
closes a method and a device for partial electrochemical
treatment of bar-shaped substrates. In order to prevent
the treatment of a section of the substrates, it is proposed
to use masks that increase the electrical resistance along
a path of a fluid from an electrode to the section which
is not to be treated. In this way, treatment of these sec-
tions is prevented. Such masks can be provided with a
collar that forms a through hole through the mask and
can, in operation, surround the substrate which extends
through the through hole. As an improvement of this sys-
tem, US 6,508,926 proposes to center the substrate in-
side the mask which can be damaged by decentering.
[0005] However, there is a significant shortcoming of
the state of the art. The treatment of objects of different
diameter requires exchanging the mask and adjusting it
according to the properties of the new objects, by hand.
This requires time and manpower, and also endangers

workers by noxious chemical substances.
[0006] It is an object of the invention to provide an ad-
justable isolation apparatus, an electrochemical treat-
ment apparatus comprising the adjustable isolation ap-
paratus and a method to adjust the adjustable isolation
apparatus for an electrochemical treatment apparatus
according to the independent claims. The dependent
claims concern preferred embodiments of the invention.
[0007] An adjustable isolation apparatus for an elec-
trochemical treatment apparatus is proposed, wherein
the isolation apparatus is configured to isolate a section
of an elongated substrate. Therefore the apparatus is
capable to receive and hold an elongated substrate for
electrochemical treatment. Thus, electrochemical treat-
ment of the isolated section by an electrochemically ac-
tive liquid is prevented. The substrate has a direction of
isolation along which the section is isolated from another
region of the substrate. This is the direction of isolation
along which the isolation apparatus is effective. The di-
rection of isolation can also be a longitudinal direction of
the substrate.
[0008] The isolation apparatus comprises a plurality of
segments. The segments can be arranged around a seg-
ment center which defines the segment center. The seg-
ments center means a fictitious midpoint in the middle of
sections of the segments which are configured to approx-
imate or grip group the substrate. The segment center is
located outside of the segments themselves. It is usually
located in a substrate which is inserted into the isolation
apparatus. In operation, the segments surround the sub-
strate at least approximately in transverse direction to
the direction of isolation. The segments are movable to-
wards or away from the substrate by adjustment of the
isolation apparatus. In an adjusted state of the segments,
an electrical resistance in an electrochemically active flu-
id is effected in direction of isolation of the substrate
across the isolation apparatus which is such high that
the isolated section of the substrate is not significantly
treated electrochemically, especially not significantly
electroplated with a metal (that means not electroplated
in a way which leads to functional deposits or functional
surfaces of the substrate to be treated). This is achieved
by reducing a cross-section of gaps between the seg-
ments and between the segments and the substrate in
which the liquid is present.
[0009] An adjusted state of the isolation apparatus is
a state in which the isolation apparatus is adjusted such
that the segments at least almost touch the substrate or
grip it. In the adjusted state, the electrical resistance is
significantly increased in comparison to a not adjusted
state in which the segments have a significant distance
from substrate. A significant electrochemical treatment
means that a coating is achieved that fulfills the intended
purpose at a location of the substrate. The purpose of
the isolation apparatus is to prevent significant electro-
chemical treatment of the isolated section of the sub-
strate. Preferably, the isolated section is not electro-
chemically treated.
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[0010] The electrochemical treatment is preferably
plating, particularly by chromium plating. However, other
electrochemical processes can be employed, for exam-
ple for cleaning, stripping, polishing or other processes,
especially, but not exclusively, for the preparation of a
plating process, or an electrochemical intermediate or
finishing process.
[0011] The isolation apparatus can be used in a state
in which it is submerged in the electrochemically active
fluid. However, it is also possible to use it partially sub-
merged or as a sealing device in order to seal the isolated
section from being submerged in the fluid.
[0012] In a preferred embodiment the isolation appa-
ratus comprises a guiding device which comprises a plu-
rality of guiding track ways along which the segments are
movable towards or away from the substrate, wherein,
preferably, the isolation apparatus comprises one guid-
ing track way for each segment, and/or wherein, prefer-
ably, each of the guiding track ways has the same form,
and/or wherein, preferably, the guiding track ways are
straight, and/or wherein, preferably, the guiding device
comprises a guiding device through opening which is
configured in the isolation apparatus such that through
the through opening, the substrate is arrangeable and/or
wherein, preferably, a fictitious straight extension of the
guiding track way does not run through the segment cent-
er or through the guiding device through opening.
[0013] The isolation apparatus can comprise a guiding
device which comprises a plurality of guiding track ways
along which the segments are movable towards or away
from the substrate. This particularly happens when ad-
justing the isolation apparatus. For each segment, the
isolation apparatus can comprise one dedicated guiding
track way. Then, the segments are movable relative to
each other by effect of the guiding track ways. It is, alter-
natively, also possible to guide a segment along each
other one. The guiding track ways can be arranged in a
guiding plane of the guiding device.
[0014] Preferably, the guiding track ways each have
the same form. This enables to uniformly move the seg-
ments symmetrically in relation to a center which is pref-
erably located in the substrate, preferably in the middle
of its cross section.
[0015] The guiding track ways can be straight. Prefer-
ably, a fictitious straight extension of the guiding track
way does not run through the segment center. This is
especially helpful in an isolation apparatus which has
segments that touch each other and which do not move
directly towards the segment center. Such segments can
move towards the substrate with a tangential component
of the movement relative to the substrate. By such a
movement, a segment passes the segment center at its
side. Then, the segments can come closer to the segment
center if sections of the segments are located sidewards
of guiding track ways and in direction to the segment
center. This can additionally be supported by the shape
of the segment. Its border can move towards the segment
center during the movement sidewards in relation to the

segment center such that the distance to the segment
center or the substrate, respectively, decreases. This can
be achieved by a wedge shape of a section of the seg-
ment, for example.
[0016] In a preferred embodiment, the segments have
a wedge-shaped segment section, wherein, preferably,
a side area of each wedge-shaped segment section that
is the most oriented towards the segment center has the
same angle relative to a fictitious line that emanates from
the segment center.
[0017] Preferably, the segments have a wedge-
shaped segment section which has the purpose of iso-
lating the isolated section of the substrate by approaching
the substrate or gripping it. Particularly, the wedge-
shaped segment section is located at a side of a guiding
for the segment that is oriented towards the segment
center. Preferably, a side area of each wedge-shaped
segment section that is oriented towards the segment
center of the sides of the wedge-shaped segment sec-
tions the most, has the same angle relative to a fictitious
line that emanates from the segment center. Then, a sym-
metrical adjustment movement can be carried out by the
segments. All segments can have same form, at least at
the wedge-shaped segment section. Preferably, the
wedge-shaped segment section has a fictitious bisecting
line that is oriented perpendicular to the direction of the
guiding track way. The wedge angle is preferably 360°
divided by the number of segments, at least approximate-
ly. The side surfaces of the wedge are preferably even.
The wedge-shaped segment sections can touch each
other with their even surfaces which can lead to a sealing
effect between them. Touching segments can reduce or
close a cross section of a direct path for electrochemical
active fluid across the isolation apparatus and towards
the isolated section of the substrate. The touching area
between adjacent segments can act as a sealing which
is adjustable regarding its inner diameter.
[0018] Preferably, in a gripped state of the isolation
apparatus, the substrate is approached or gripped by at
least three of the segments. Preferably, the substrate is
gripped by all segments, wherein preferably, the sub-
strate is gripped by the same side of wedge-shaped seg-
ment sections of at least three segments.
[0019] Preferably, the guiding device comprises an in-
sertion section into which the substrate can be arranged
for treatment. The insertion section can have the form of
a recess or an opening which is configured in the isolation
apparatus such that the substrate can be arranged in the
recess or through the through opening. During adjust-
ment, surface segments can be moved inside the recess
or through opening. The guiding track ways can for ex-
ample be oriented such that they do not extend into the
insertion section. This enhances the rigidity of the guiding
device, especially in case that the insertion section is a
through opening.
[0020] The guiding device can have an even surface
as a guiding plane in which the guiding track ways can
be arranged, preferably as a groove or a slit or a ridge
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along which the segments can be guided. Those seg-
ments can also be guided along the guiding plane. The
guiding device can have the form of a ring or comprise
a ring.
[0021] In a preferred embodiment, the isolation appa-
ratus comprises an adjustment device which is config-
ured to move at least one segment along the guiding
track way, wherein, preferably, the adjustment device
comprises at least one adjustment track way, wherein
the adjustment device is movable relative to the guiding
device. in order to adjust the isolation apparatus, wherein
at least a subset of the segments is guidable along the
adjustment track ways by the adjustment, and/or where-
in, preferably, the adjustment device is rotatable relative
to the guiding device in order to adjust the isolation ap-
paratus, wherein, preferably, the maximum adjustment
rotation is 1/3 of a revolution or less, preferably between
80° and 100°, and/or wherein, preferably, the adjustment
device comprises adjustment track ways for the segment,
and/or wherein, preferably, the adjustment track way has
a course which is different from the course of the guiding
track way of the same segment as seen in a projection
of the adjustment track ways in the direction of isolation
into a plane of the guiding track ways, and/or wherein
the adjustment track ways of each segment have the
same form, and/or wherein the adjustment device pref-
erably comprises an adjustment device through opening
through that the substrate is arrangeable in an isolated
state of an end of the substrate, wherein, preferably, a
fictitious extension of the adjustment track way does not
run through the segment center or through the adjust-
ment device through opening.
[0022] Preferably, the segments are fixed in regard of
rotation relative to one of the guiding device and the ad-
justment device, preferably the guiding device. The other
one of the guiding device and the adjustment device can
be rotatable relative to each of the segments.
[0023] The isolation apparatus preferably comprises
an adjustment device which is configured to move the
segments along the guiding track way towards or away
from the substrate. The adjustment device can comprise
adjustment track ways for the segments. The adjustment
track ways can be arranged in an adjustment plane of
the adjustment device. The segments can be arranged
between the adjustment plane and the guiding plane. At
least a subset of the segments can be guided along the
adjustment track ways. Preferably, the adjustment de-
vice comprises an adjustment track way for each seg-
ment.
[0024] In a preferred embodiment, the adjustment
track way is oriented in another direction as the guiding
track way as seen in a projection into a plane of the track
ways along the direction of isolation, wherein, preferably
the adjustment track way is oriented in an angle of more
than 20° in regard of the guiding track way, preferably at
each point of the adjustment track way, or is not straight,
preferably curved and more preferably curved such that
a concave side of the curvature is more oriented towards

the segment center than a convex side of the curvature.
[0025] The adjustment track way can have a course
which is different from the course of the guiding track way
of the same segment as seen in a projection of the ad-
justment track ways in the direction of isolation into an
area of the guiding track ways. Then, a relative movement
between the adjustment device and the guiding device,
especially between the adjustment track way and the
guiding track way, can force the segments to move along
the guiding track ways and along the adjustment track
ways. Preferably, the adjustment track ways are oriented
in another direction as the track ways for the same seg-
ment, as seen in a projection into a plane of the track
ways along the direction of isolation. The adjustment
track ways can for example be oriented in an adjustment
angle that is defined relative to the corresponding guide
track ways of more than 20°, preferably at each point of
the adjustment track way. By the adjustment angle, the
smaller one of the supplementary angles is meant. The
adjustment track way can be not straight, is preferably
curved and more preferably curved such that a concave
side of the curvature is more oriented towards the seg-
ment center than a convex side of the curvature. By
curved adjustment track ways, the required turning angle
of the adjustment device relative to the guiding device
can be adapted. Also, the curvature can compensate for
non-linearity between the movements of the segments
towards the substrate and the turning angle of the ad-
justment device.
[0026] In a preferred embodiment, the segments are
movable simultaneously during adjustment, and are pref-
erably movable symmetrically in regard of the center of
the segments. The adjustment track ways for each seg-
ment can have the same form. The adjustment track ways
can for example be a groove or a slit or a ridge along
which the segments can be adjusted.
[0027] Preferably, the adjustment device is movable
relative to the guiding device in order to adjust the isola-
tion apparatus. By the movement, the segment can, for
example, slide along adjustment track way. Preferably,
the adjustment device can be rotated relative to the guid-
ing device in order to adjust the isolation apparatus. It is
also possible to effect the adjustment movement by a
translational relative movement between one or more
segments and the adjustment device. A rotation, howev-
er, has the advantage that it requires less space for its
movement, as the adjustment device does not have to
be moved to another place. Preferably, the maximum
adjustment rotation is 1/3 of a revolution or less, prefer-
ably between 80° and 100°. This solution has the advan-
tage that the movement can be effected by an adjustment
rod which can be pushed or pulled for adjustment. Thus,
the adjustment can be effected by a linear actuator easily.
Furthermore, in case that a basin is just as wide as the
isolation apparatus or few more and when using a pro-
jecting section of the adjustment device for driving the
adjustment device, this projecting section can still be
moved between the inner walls of the basin with this
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amount of rotation. It is preferred that the adjustment de-
vice comprises a recess or a through opening in which
or through which the substrate can be arranged for treat-
ment.
[0028] Preferably, the adjustment device and/or the
guiding device have an outer case that has a mainly cy-
lindrical form at its outer circumference. For example, the
outer case can have tube-like or annular basic form. The
outer case can have a projecting section at its outer cir-
cumference which is configured to be connected to a
drive device for rotating the outer case. The outer case
can be connected to one of the guiding device and the
adjustment device in order to rotate it. In this way, the
relative movement between the drive device and the ad-
justment device can be effected. A substrate can be
gripped and released by action of the drive device.
[0029] Preferably, the segments have a wedge-
shaped segment section. Each side of the wedge-shaped
segment sections that is oriented towards the segment
center the most can have the same angle relative to a
fictitious line that emanates from the segment center.
Preferably, each of wedge-shaped segment section has
the same distance to the center of the segments. In this
way, a symmetrical arrangement and preferably also a
symmetrical movement of the wedge shaped segment
sections can be achieved. The wedge-shaped segment
sections can be moved through the insertion section.
Preferably, the sloped sides of adjacent wedge-shaped
segment sections touch each other. During adjustment,
these sides can slide along each other in a relative move-
ment. This enables a sealing effect though the position
of the segments changes.
[0030] Preferably, each segment comprises a gripping
area, a guiding area and an adjustment area. In a gripped
or almost gripped state, the gripping area can be oriented
parallel to an outer surface of the substrate which it touch-
es or almost touches. Preferably, the gripping the area
is part of a wedge-shaped segment section of the seg-
ment. The guiding area of the segment can be a surface
area of the segment which is configured to slide along a
guiding of the guiding device. Preferably, the guiding area
has the form of an elongated protrusion. An adjustment
area of a segment is preferably rotatable relative to an
adjustment device and can be connected to it by form-
locking. It can protrude from a segment and have a cy-
lindrical form.
[0031] In a preferred embodiment, in a gripped state
of the isolation apparatus, the substrate is gripped by at
least three of the segments, preferably by all segments,
preferably by twelve segments, wherein preferably, the
substrate is gripped by a respective side of wedge-
shaped segment sections of at least three segments.
[0032] The sealing effect of the segments to the form
of the substrate and thus the isolation of the section of
the substrate is generally dependent on the number of
segments. This is particularly true for substrates having
a circular cross-section and different diameters. When
using segments with wedge-shaped segment sections

for gripping or approach to the substrate, for example at
least eight segments can be used, preferably twelve seg-
ments. It is conceivable that a section of a segment that
touches the substrate can be made of an elastic material
or be an elastic layer on the surface of the segment. In
this way, the adaptation to the form of the substrate can
be improved.
[0033] In a preferred embedment, a height of adjacent
segments at a location of contact of the segments is at
least 2 mm and preferably approximately 10 mm.
[0034] The height of the segments is preferably at least
2 mm, more preferred between 5 and 15 mm, most pre-
ferred between 9 and 11 mm, the letter being in preferably
combination with between 10 and 14 segments. Prefer-
ably, at least the surface that approaches or groups the
substrate is straight in direction of isolation DI of the iso-
lation apparatus. Then, for example a cylindrical sub-
strate can be approached or gripped by a greater area
of the segments, and isolation is improved.
[0035] It is conceivable that the segments and the
guide device are made of one piece. Then, the height of
the segments and a part of the guiding device which com-
prises that the guiding can for example be between 2 and
3 mm.
[0036] In a preferred embodiment, at least at one sur-
face of a gripping segment and/or the guiding device
and/or the adjustment device comprises a material that
is resistant against liquid chemical agents of an electro-
chemical treatment, preferably titanium, corrosion resist-
ant steel or alloy, a material with corrosion resistant coat-
ing, rubber or a plastic material, preferably PVDF.
[0037] The guiding device and the adjustment device
can have the form of a disc, respectively. The isolation
apparatus, especially the guiding device and the adjust-
ment device and/or the segments can be made of titani-
um, corrosion resistant steel or alloy, a material with a
corrosion resistant coating or a plastic material, prefera-
bly PVDF. Preferably, at least at a part of the surface of
the isolation apparatus is electrically non-conducting,
preferably a part which is in contact with the electrochem-
ically active fluid and/or the substrate. The titanium can
be electrically isolating by a layer of a titanium compound
material such as titanium oxide or another coating. Pref-
erably, the isolation apparatus is configured to be used
at least partially immersed in a chemically and/or elec-
trochemically active liquid.
[0038] In a further aspect of the invention, an electro-
chemical treatment apparatus it is proposed, which com-
prises an adjustable isolation apparatus as described
above.
[0039] In a preferred embodiment, the electrochemical
treatment apparatus comprises an electrolyte tank or ba-
sin in which the section of the elongated substrate which
is not to be treated is arranged in a region which is ac-
cessible for electrochemically active fluid only via one or
more isolation apparatuses.
[0040] In a preferred embodiment, the electrochemical
treatment apparatus comprises a hydraulic, a pneumatic
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and/or an electric adjustment drive in order to move the
guiding device and the adjustment device relative to each
other, wherein preferably, at least two isolation appara-
tuses are drivable by one adjustment drive, wherein, pref-
erably, the isolation apparatuses are mechanically con-
nected for simultaneous adjustment, wherein, preferably,
the adjustment drives are connected, preferably by a me-
chanical linkage device.
[0041] Preferably, the isolation apparatus comprises a
hydraulic, a pneumatic and/or an electric adjustment
drive in order to move the guiding device and the adjust-
ment device relative to each other. For example, the drive
can be the linear drive and be connected to a protrusion,
which is part of the adjustment device or of the guiding
device. Preferably, least two isolation apparatuses can
be driven by one common adjustment drive, wherein, for
this purpose, the isolation apparatuses can be mechan-
ically linked for simultaneous adjustment. The adjust-
ment drives can be connected by a mechanical linkage
device. In a further aspect of the invention, a method to
adjust an adjustable isolation apparatus for an electro-
chemical treatment apparatus is proposed, in order to
isolate a section of an elongated substrate by the isolation
apparatus such that a significant electrochemical treat-
ment of the isolated section by an electrochemically ac-
tive liquid is prevented, wherein the substrate has a di-
rection of isolation along which the section is isolated
from another region of the substrate, wherein the isola-
tion apparatus comprises a plurality of segments which
are arranged at least approximately in a transverse di-
rection to the direction of isolation, wherein, by adjust-
ment of the segments, a cross-section of gaps that by-
pass the segments in direction of isolation between the
segments themselves and/or between one or more seg-
ments and the substrate is reduced such that the isolated
section of the substrate is not significantly treated.
[0042] The purpose of the proposed method is to iso-
late a section of an elongated substrate by the isolation
apparatus, such that a significant electrochemical treat-
ment of the isolated section by an electrochemically ac-
tive liquid is preventable. An isolation apparatus as de-
scribed above can be used in an electrochemical treat-
ment apparatus. The isolation apparatus comprises a
plurality of segments which are arranged at least approx-
imately in a transverse direction to the direction of isola-
tion, wherein the segments can be moved towards or
away from the substrate by adjustment of the isolation
apparatus. The segments, in an adjusted state of the
segments, effect an electrical resistance in an electro-
chemically active fluid across the isolation apparatus
such that the isolated section of the substrate is not treat-
ed electrochemically. The cross-section of gaps between
the segments and between the segments and the sub-
strate in which the liquid is present can be reduced by
but adjustment of the isolation apparatus. Preferably, at
least a part of the isolation apparatus can be rotated for
adjustment.
[0043] In a preferred embodiment, a part of the isola-

tion apparatus is rotated for adjustment, wherein the seg-
ments are moved along a guiding track way towards or
away from the substrate and, preferably, along an ad-
justment track way, wherein the guiding track way and
the adjustment track way are moved relative to each other
by the rotation.
[0044] The attached figures show, as an example only,
an embodiment of the invention.

Figure 1 shows a schematical perspective view of
an embodiment of an isolation apparatus,

Figure 2 shows a schematical perspective view ob-
lique from above of segments, the guiding device
and an adjustment device of the isolation apparatus
of Figure 1 in an almost maximally opened position,

Figure 3 shows a schematical perspective view ob-
lique from below of segments, the guiding device
and an adjustment device of the isolation apparatus
of Figure 1,

Figure 4 shows a schematical perspective view of
Figure 2, but with one segment only which is in a
fluid opened position,

Figure 5 shows a top view on the isolation apparatus
with a gripped substrate,

Figure 6 shows the schematical perspective view of
Figure 2, but with one segment only which is in max-
imum opened position,

Figure 7 shows the schematical perspective view of
Figure 6, wherein the segment is in maximally closed
position,

Figure 8 shows a schematical perspective view of a
single segment with a low height,

Figure 9 shows a schematical perspective view of a
single segment with an increased height,

Figure 10 shows a schematical cross-section
through an electrochemical treatment apparatus,
wherein a substrate is outside of the treatment ap-
paratus,

Figure 11 shows the schematical cross-section of
Figure 10, wherein a substrate is inside of the treat-
ment of the treatment apparatus,

Figure 12 shows a schematical perspective view on
part of the treatment apparatus that comprises two
isolation apparatuses and a mechanical linkage be-
tween the isolation apparatuses.

[0045] Figure 1 shows an isolation apparatus 1 in per-
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spective view. The isolation apparatus 1 comprises an
outer ring 5 with an inner ring through opening 51.
[0046] Inside the through opening 51 and further in a
direction of isolation DI of the isolation apparatus 1 as
shown in Figure10 which can be positioned into the iso-
lation apparatus 1, a guiding device 3 is arranged. The
guiding device 3 is a flat sheet having an annual shape.
A guiding device through opening 31 is arranged inside
the guiding device 3. As shown, the guiding device
through opening 31 can be arranged in the middle of the
guiding device 1 in a main plane of the sheet. The guiding
device 3 can be arranged centrally inside isolation appa-
ratus 1. The guiding device 3 comprises a plurality of
guiding track ways 32. The guiding track ways 32 have
the form of an elongated slit. As shown, the guiding track
ways 32 can be straight. A fictitious extension of the guid-
ing track ways 32 does not run into the guiding device
through opening 31. The guiding track ways 32 do not
run into the guiding track through opening 31. The guiding
track ways 32 are separated from each other.
[0047] Beyond the guiding device 3, a plurality of seg-
ments 2 is arranged. The segments 2 are arranged
around a segment center 20 which is depicted as a dash
and dot line. The segment center 20 also forms a fictitious
central axis for the embodiment of the isolation apparatus
1 as shown in Figure 1. The segments 2 each comprise
a guiding area 22 which is arranged inside an associated
guiding track away 32. The guiding area 22 is an elon-
gated protrusion. Alternatively, the guiding area 22 can
comprise two or more separated protrusions in a distance
to each other and arranged along a fictitious line. The
segments 2 each comprise a wedge-shaped segment
section 25. The wedge-shaped segment sections 25 are
arranged in a circle around a segment center 26 in the
middle of the segments 2. The segment center 26 is rep-
resented by a fictitious point in Figure 1. The wedge-
shaped segment sections 25 are arranged such that one
of their respective sides of the wedge touches the other
side of the wedge-shaped segment section 25 of each
adjacent segment 2. In this way, the wedge-shaped seg-
ment sections 25 form a ring. The regions of the sides of
the wedge-shaped segment sections 25 inside of this
ring each form a gripping area 21 of the segment 2, which
are dedicated to be in contact with a substrate 100, when
the substrate 100 is gripped by the isolation apparatus
1. The above-mentioned ring surrounds an insertion sec-
tion 11 into which a substrate 100 can be inserted during
an electrochemical treatment. The shown isolation ap-
paratus 1 allows to arrange a substrate 100 through the
insertion section 11 in its inside.
[0048] Figure 2 shows the same embodiment of an iso-
lation apparatus 1 as figure 1, but in a more oblique angle
and without the outer ring. Only the differences and fea-
tures which are visible additionally to figure 1 are de-
scribed in the following.
[0049] In Figure 2, additionally an adjustment device
4 is visible. The adjustment device 4 has the shape of a
flat ring. Preferably, it has the same what outer dimen-

sions as the guiding device 3. The adjustment device 4
comprises adjustment track ways 42. The adjustment
track way 42 is curved. A midpoint of the radius of the
curvature is located at the side of the adjustment track
way 42 at which also the segment center 26 is located.
In each adjustment track way 42, an adjustment area 23
of one segment 2 is inserted. Each segment 2 comprises
a drive plate 24 at which a guiding area 22 and an ad-
justment area 23 are arranged. The drive played 24 is
connected to the wedge-shaped segment section 25 and
can thus drive it along the guiding track ways 32 and, at
the same time, along the adjustment track ways 42. In a
projection of the guiding device 3 into a plane of the ad-
justment track ways 42, the guiding track ways 32 and
the adjustment track ways 42 are arranged in an angle
to each other. This effects that the segments 2 are forced
to move along the guiding track ways 32 when the guiding
device 3 and the adjustment device 4 are rotated relative
to each other. The guiding device 3 and the adjustment
device 4 are centered to each other. They stay centered
to each other during rotating them relative to each other.
[0050] In Figure 2, as well as in Figure 1 and also in
Figure 3, the insertion section 11 is opened almost at its
maximum. This can be recognized by the position of the
guiding areas 22 of the segments 2 in their respective
guiding track way 32 which is almost at the outer end.
The guiding areas 22 of the segments guarantee that the
segments 2 cannot rotate relative to the guiding device 3.
[0051] Figure 3 shows the same embodiment of an iso-
lation apparatus 1 as figure 2, but in an oblique angle
from below. Only the features that are not visible in figure
2 are described in the following.
[0052] The adjustment device 4 comprises an adjust-
ment device through opening 41. In each adjustment
track way 42, one adjustment area 23 of a segment 2 is
arranged. The adjustment areas 23 each have a circular
cross-section such that they are rotatable in their respec-
tive adjustment track ways 42.
[0053] Figure 4 shows the same embodiment of an iso-
lation apparatus 1 as figure 2, but in a state in which the
segments are moved further towards the segment center
21 such that the insertion section 11 has a smaller diam-
eter, in comparison. The shown state shows the seg-
ments 2 at a position in which they are close to the middle
of the guiding trackways 32. It is thus possible to further
reduce the diameter of the insertion section 11 signifi-
cantly.
[0054] Figure 5 shows a top view onto the isolation
apparatus 1 in a second embodiment into which the sub-
strate 100 is inserted. The second embodiment is differ-
ent from the first embodiment by a different outer ring 5
itn that the outer ring through opening 51 is smaller than
in the first embodiment. The main diameter of the sub-
strate 100 is gripped by the wedge-shaped segment sec-
tions 25 which represents a gripped state of the isolation
apparatus. The wedge-shaped segment sections 25 are
the only part of the segments 2 which is visible in Figure
5. The substrate 100 comprises an isolated section 101
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of the substrate 100 which is arranged at an end of the
substrate 100 and which shall not be treated electro-
chemically. The isolated section 101 has a smaller diam-
eter than substrate 100. The isolated section 101 is con-
centric to the substrate 100. The substrate 100 has a
mainly cylindrical shape.
[0055] The segments 2 grip the substrate 100 with a
gripping area 21 of each wedge-shaped segment section
25. The substrate 100 is gripped at its outer circumfer-
ence, not at the isolated section 101, which however,
would also be possible, in principle. At the tip of each
wedge-shaped segment section 25, there is a gap 102
between the neighbour wedge-shaped segment section
25. Isolated section 101 across the isolation apparatus
1, electrochemically active fluid 1011 in the gaps 102
represents an electrically conductive bridge, whereas the
isolation apparatus 1 is electrically non-conducting, at
least at relevant surfaces. Relevant surfaces can be sur-
faces which are in contact with the electrochemically ac-
tive fluid 1011. the electrical resistance as the dependent
of the electrical resistance of the fluid in the gaps 102.
As the gaps 102 have a quite small cross-section and
extend along the complete height of the wedge-shaped
segment sections 25, the resistance is high enough in
order to prevent that the isolated section 101 is treated
electrochemically.
[0056] Figure 6 shows the same embodiment of an iso-
lation apparatus 1 as figure 2, but with only one segment
2 and in a state in which the segment is moved to the
outer end of the guiding track way 32 and the adjustment
track way 42. The segment 2 does not extend into the
guiding device through opening 31 and adjustment de-
vice through opening 41 such that the segment 2 also
does not extend into the insertion section 11, in this em-
bodiment. This would also be true for the other segments
2 if they would be shown in Figure 6.
[0057] Figure 7 shows the same embodiment of an iso-
lation apparatus 1 as figure 2, but with only one segment
2 and in a state in which the segment is moved to the
inner end of the guiding track way 32 and the adjustment
track way 42. The segment 2 does extend into the guiding
device through opening 31 and adjustment device
through opening 41 to a maximum extent, in this embod-
iment. This would also be true for the other segments 2
if they were shown in Figure 7. An insertion section 11
with minimum diameter would result.
[0058] Figure 8 shows a segment 2 with a height which
is lower than the length of the wedge-shaped segment
section 25. The segment 2 comprises the wedge-shaped
segment section 25 and a drive plate 24. The drive plate
24 comprises a guiding area 22 and an adjustment area
23 of the segment 2. The guiding area 22 and the adjust-
ment area 23 are arranged on opposite ends of the drive
plate 24. The drive plate 24 is connected to the wedge-
shaped segment section 25. The bisector of the wedge-
shaped segment section 25 is arranged perpendicular to
the main plane of the drive plate 24. The guiding direction
of the guiding area 22 lies in the main plane of the drive

plate 24. The adjustments area 23 has a cylindrical shape
such that the segment 2 can rotate in an adjustment track-
way 42.
[0059] Figure 9 shows a segment 2 with a height which
is greater than the length of the wedge-shaped segment
section 25. The other features as shown in Figure 9 are
identical with the features of the segment 2 that is shown
in Figure 8.
[0060] Figure 10 shows an electrochemical treatment
apparatus 1000. The electrochemical treatment appara-
tus 1000 comprises an electrolyte tank 1010 which is
filled with an electrochemical active fluid 1011 up to a
fluid level 1012. The electrochemical treatment appara-
tus 1000 comprises a positioning device 1030 and a hold-
ing device 1031 for a substrate 100 in order to insert the
substrate 100 into the electrolyte tank 1010. Below the
liquid level 1012, two isolation apparatuses 1 are ar-
ranged which is depicted very schematically. The isola-
tion apparatuses 1 each have an insertion section 11 in
which the substrate 100 can be inserted for treatment.
Towards the end of the substrate 100, each isolation ap-
paratus 1 partitions off an isolation region 1014 from the
rest of the electrolyte tank 1010.
[0061] Figure 11 schematically shows the electro-
chemical treatment apparatus 1000 of Figure 12. In dif-
ference to Figure 12, the substrate 100 is inserted into
the electrolyte tank 1010 and arranged through the in-
sertion sections 11 of the isolation apparatuses 1. The
isolated sections 101 of the substrate 100 are arranged
inside the isolation regions 1014 which are partitions of
the electrolytic tank 1010. Electrochemical treatment can
happen without treating the isolated sections 101.
[0062] In Figure 11, a direction of isolation DI of the
isolation apparatus 1 and a transverse direction T which
is arranged perpendicular to the direction of isolation DI
are drawn as arrows.
[0063] Figure 12 schematically shows a part of an elec-
trochemical treatment apparatus 1000, wherein signifi-
cant parts have been omitted for better visibility of two
isolation apparatuses 1 and their mechanical linkage
1020.
[0064] The isolation apparatuses 1 are of the same
type. Their central axes are aligned to each other. They
are also aligned along the direction of isolation DI of the
isolation apparatus 1 in case a substrate 100 is inserted
into the isolation apparatuses 1. Each of the isolation
apparatuses 1 comprises an outer ring 5 which can be
turned for adjustment of the diameter of the insertion sec-
tion 11. Each of the outer rings comprises a protrusion
52. The protrusions 52 are arranged at the same position
at the circumference of the outer ring 5 such that they
are aligned along the direction of isolation DI of the iso-
lation apparatus 1. Each of the food rules and 52 are
connected rotatably to adjustment rods 1023. The ad-
justment rods 1023 are also connected rotatably to ad-
justment levers 1022, respectively, in a way that the
movement of the adjustment rods 1023 can effect a ro-
tation of the outer ring 5 of the isolation apparatus 1. The
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adjustment levers 1022 are connected fixedly to an ad-
justment column 1021 which is rotatable together with
the adjustment levers 1022. The isolation apparatus 1
can be adjusted by turning the adjustment column 1021.
It is also possible that the isolation apparatus 1 is adjust-
able by a linear actuator which acts on one of the protru-
sions 52, on an adjustment rod 1023 or on an adjustment
lever 1022.

Listing of reference numerals

[0065]

1 Isolation apparatus

11 Insertion section

2 Segment

20 Segment center

21 Gripping area of a segment

22 Guiding area of a segment

23 Adjustment area of a segment

24 Drive plate

25 Wedge-shaped segment section

26 Segment center

3 Guiding device

31 Guiding device through opening

32 guiding track way of guiding device

4 Adjustment device

41 Adjustment device through opening

42 Adjustment track way

5 Outer ring

51 Outer ring through opening

52 Protrusion

100 Substrate

101 Isolated section of the elongated substrate, pref-
erably an end portion of a substrate

102 Gap between segment and substrate

1000 Electrochemical treatment apparatus

1010 Electrolyte tank

1011 Electrochemically active media

1012 Level of the fluid

1014 Isolation region

1020 Mechanical linkage

1021 Adjustment column

1022 Adjustment lever

1023 Adjustment rod

1030 Positioning device

1031 Holding device

DI Direction of isolation of the isolating apparatus

T Transverse direction to the direction of isolation DI
of the isolation apparatus 1

Claims

1. Adjustable isolation apparatus (1) for an electro-
chemical treatment apparatus (1000) in order to iso-
late a section (101) of an elongated substrate (100)
in a direction of isolation (DI) of the isolating appa-
ratus (1) such that a significant electrochemical treat-
ment of the isolated section (101) by an electrochem-
ically active liquid is preventable, wherein the sub-
strate (100) has a direction of isolation (DI) along
which the section (101) is isolated from another re-
gion of the substrate (100),
characterized in that the isolation apparatus (1)
comprises a plurality of segments (2) which are ar-
ranged around a segment center (20) and, in oper-
ation, surround the substrate (100) at least approx-
imately in transverse direction (T) to the direction of
isolation (DI), wherein the segments (2) are movable
towards or away from the substrate (100) by adjust-
ment of the isolation apparatus (1),
wherein by adjustment of the segments (2), a cross-
section of gaps (102), that bypass the segments (2)
in direction of isolation (DI) between the segments
(2) themselves and/or between one or more seg-
ments (2) and the substrate (100), is reducible such
that the isolated section (101) of the substrate (100)
is not significantly treated.

2. Isolation apparatus (1) according to claim 1, char-
acterized in that the isolation apparatus (1) com-
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prises a guiding device (3) which comprises a plu-
rality of guiding track ways (32) along which the seg-
ments (2) are movable towards or away from the
substrate (100),
wherein, preferably, the isolation apparatus (1) com-
prises one guiding track way (32) for each segment
(2), and/or
wherein, preferably, each of the guiding track ways
(32) has the same form, and/or
wherein, preferably, the guiding track ways (32) are
straight, and/or
wherein, preferably, the guiding device (3) compris-
es a guiding device through opening (31) which is
configured in the isolation apparatus (1) such that
through the through opening, the substrate (100) is
arrangeable and/or
wherein, preferably, a fictitious straight extension of
the guiding track way (32) does not run through the
segment center (20) or through the guiding device
through opening (31).

3. Isolation apparatus (1) according to claim 1 or 2,
characterized in that the isolation apparatus (1)
comprises an adjustment device (4) which is config-
ured to move at least one segment (2) along the guid-
ing track way (32),
wherein, preferably, the adjustment device (4) com-
prises at least one adjustment track way (42), where-
in the adjustment device (4) is movable relative to
the guiding device (3) in order to adjust the isolation
apparatus (1), wherein at least a subset of the seg-
ments (2) is guidable along the adjustment track
ways (42) by the adjustment, and/or
wherein, preferably, the adjustment device (4) is ro-
tatable relative to the guiding device (5) in order to
adjust the isolation apparatus (1), wherein, prefera-
bly, the maximum adjustment rotation is 1/3 of a rev-
olution or less, preferably between 80° and 100°,
and/or
wherein, preferably, the adjustment device (4) com-
prises adjustment track ways (42) for the segments
(2), and/or
wherein, preferably, the adjustment track way (42)
has a course which is different from the course of
the guiding track way (32) of the same segment (2)
as seen in a projection of the adjustment track ways
(42) in the direction of isolation (DI) into a plane of
the guiding track ways (32), and/or wherein the ad-
justment track ways (42) of each segment (2) have
the same form, and/or
wherein the adjustment device (4) preferably com-
prises an adjustment device through opening (41)
through that the substrate (100) is arrangeable in an
isolated state of an end of the substrate (100),
wherein, preferably, a fictitious extension of the ad-
justment track way (42) does not run through the
segment center (20) or through the adjustment de-
vice through opening (41).

4. Isolation apparatus (1) according to one of the claims
1 to 3, characterized in that the segments have a
wedge-shaped segment section (25), wherein, pref-
erably, a side area of each wedge-shaped segment
section (25) that is the most oriented towards the
segment center (20) has the same angle relative to
a fictitious line that emanates from the segment cent-
er (20).

5. Isolation apparatus (1) according to one of the claims
1 to 4, characterized in that the adjustment track
way (42) is oriented in another direction as the guid-
ing track way (32) as seen in a projection into a plane
of the track ways (32) along the direction of isolation
(DI), wherein, preferably the adjustment track way
(42) is oriented in an angle of more than 20° in regard
of the guiding track way (32), preferably at each point
of the adjustment track way (42),
or is not straight, preferably curved and more pref-
erably curved such that a concave side of the cur-
vature is more oriented towards the segment center
(20) than a convex side of the curvature.

6. Isolation apparatus (1) according to one of the claims
1 to 5, characterized in that the segments (2) are
movable simultaneously during adjustment, and are
preferably movable symmetrically in regard of the
center of the segments (2).

7. Isolation apparatus (1) according to one of the claims
1 to 6, characterized that, in a gripped state of the
isolation apparatus (1), the substrate (100) is gripped
by at least three of the segments (2), preferably by
all segments (2), preferably by twelve segments (2),
wherein preferably, the substrate (100) is gripped by
a respective side of wedge-shaped segment sec-
tions (25) of at least three segments (2).

8. Isolation apparatus (1) according to one of the claims
1 to 7, characterized in that a height of adjacent
segments (2) at a location of contact of the segments
(2) is at least 2 mm and preferably approximately 10
mm.

9. Isolation apparatus (1) according to one of the claims
1 to 8, characterized in that at least at one surface
of a gripping segment and/or the guiding device
and/or the adjustment device comprises a material
that is resistant against liquid chemical agents of an
electrochemical treatment, preferably titanium, cor-
rosion resistant steel or alloy, a material with corro-
sion resistant coating, rubber or a plastic material,
preferably PVDF.

10. Electrochemical treatment apparatus (1000), char-
acterized in that the electrochemical treatment ap-
paratus (1000) comprises an adjustable isolation ap-
paratus (1) according to one of the claims 1 to 9.
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11. Electrochemical treatment apparatus (1000) accord-
ing to claim 10, characterized in that it comprises
a treatment basin in which the section (101) of the
elongated substrate (100) which is not to be treated
is arranged in an isolation region (1010) which is
accessible for electrochemically active fluid only via
one or more isolation apparatuses (1).

12. Electrochemical treatment apparatus (1000) accord-
ing to claim 10 or 11, characterized that the isolation
apparatus comprises a hydraulic, a pneumatic
and/or an electric adjustment drive in order to move
the guiding device (3) and the adjustment device (4)
relative to each other, wherein preferably, at least
two isolation apparatuses (1) are drivable by one ad-
justment drive, wherein, preferably, the isolation ap-
paratuses (1) are mechanically connected for simul-
taneous adjustment, wherein, preferably, the adjust-
ment drives are connected, preferably by a mechan-
ical linkage device.

13. Method to adjust an adjustable isolation apparatus
(1) for an electrochemical treatment apparatus
(1000), in order to isolate a section (101) of an elon-
gated substrate (100) by the isolation apparatus (1)
such that a significant electrochemical treatment of
the isolated section (101) by an electrochemically
active liquid is prevented, wherein the substrate
(100) has a direction of isolation (DI) along which the
section (101) is isolated from another region of the
substrate (100),
characterized in that the isolation apparatus (1)
comprises a plurality of segments (2) which are ar-
ranged at least approximately in a transverse direc-
tion (T) to the direction of isolation (DI),
wherein, by adjustment of the segments (2), a cross-
section of gaps (102) that bypass the segments (2)
in direction of isolation (DI) between the segments
(2) themselves and/or between one or more seg-
ments (2) and the substrate (100) is reduced such
that the isolated section (101) of the substrate (100)
is not significantly treated.

14. Method according to claim 13, characterized in that
a part of the isolation apparatus (1) is rotated for
adjustment, wherein the segments (2) are moved
along a guiding track way (32) towards or away from
the substrate (100) and, preferably, along an adjust-
ment track way (42), wherein the guiding track way
(32) and the adjustment track way (42) are moved
relative to each other by the rotation.
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