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(54) Electrostatic processing chamber for performing electrostatic flocking and coating
operations

(57) A strip-like elongated flat plate (2), which is
wound into a roll, is unwound and electrically grounded.
In this condition, the flat plate (2) is passed through an
electrostatic processing chamber, and subjected to an
electrostatic flocking operation and an electrostatic
coating operation without having its opposite longitudi-
nal sides excessively or poorly flocked or coated. In an

electrostatic processing chamber for performing the
electrostatic flocking and the electrostatic coating oper-
ation therein: an electrode (1) is oppositely disposed
from the flat plate (2) which is a workpiece to be flocked
and coated; and, a plurality of electrically grounded
elongated elements (5) are disposed adjacent to and
parallel to the opposite longitudinal sides of the elongat-
ed flat plate (2).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to an electrostat-
ic processing chamber for performing an electrostatic
flocking operation and an electrostatic coating opera-
tion, wherein a strip-like elongated workpiece assuming
a flat plate shape is subjected to an electrostatic flocking
operation and an electrostatic coating operation in the
electrostatic processing chamber.

2. Description of the Related Art

[0002] When an electrostatic processing operation
such as an electrostatic flocking operation, electrostatic
coating operation and the like is performed in a condition
in which: a strip-like elongated flat plate having wound
into a roll is unwound to longitudinally extend; and, the
thus unwound and extended flat plate (including sheets
of paper, textile fabrics, not limited only to metal sheets)
is electrically grounded to serves as a workpiece to be
flocked and coated when passed through an electrostat-
ic flocking chamber and an electrostatic coating cham-
ber in a condition in which the flat plate is spaced apart
form a electrostatically charged element, a problem aris-
es in the electrostatic flocking and the electrostatic coat-
ing operation, which result in a poorly flocked product
and a poorly coated product, respectively. More specif-
ically, in each of the poorly flocked product and the poor-
ly coated product, the opposite longitudinal side areas
adjacent to each of longitudinal corner edge portions of
these products are small in flock density and in paint
density. In contrast with this, each of the longitudinal cor-
ner edge portions itself are large in flock density and in
paint density.
[0003] This will be clearly described with reference to
an example shown in Fig. 1 in cross section. Namely, in
the flocking operation of the short fibers 4 with respect
to the surface of the strip-like elongated flat plate 2 (on
which surface the adhesive layer 3 has been formed),
the poorly flocked portion and the excessively flocked
portions both described above appear in the opposite
longitudinal side areas adjacent to each of the longitu-
dinal corner edge portions of the flocked product and in
each of the longitudinal corner edge portions itself, re-
spectively.
[0004] Consequently, it is necessary to prevent the
above phenomenon from occurring in the electrostatic
flocking operation of the workpiece. This is because the
flocked product having been subjected to such phenom-
enon fails to become a sound product. In other words,
in order to obtain the sound product which is uniform in
flock density, it is necessary to remove the opposite lon-
gitudinal side portions of the flocked product having
been subjected to the above phenomenon.

[0005] Applicant is a company, which was established
on September 16, 1979. Since this company's estab-
lishment, development in technology relating to the
electrostatic flocking process and the electrostatic coat-
ing process is proceeding so that a considerable amount
of technological experience has been obtained by the
company (i.e., Applicant). However, the company or Ap-
plicant does not know in the art any electrostatic flocking
chamber having a construction or means for effectively
preventing the above phenomenon from occurring.
[0006] In filing the subject Patent application of the
present invention relating to the electrostatic processing
operation such as the electrostatic flocking operation,
the electrostatic coating operation and the like in which
the workpiece (i.e., strip-like elongated flat plate having
been unwound from its roll to extend in its longitudinal
direction) to be flocked and coated is passed through
the electrostatic flocking chamber and the electrostatic
coating chamber in a condition in which the longitudinal-
ly extended flat plate is electrically grounded and
spaced apart from the electrostatically charged ele-
ment, various kinds of developments relating to the
present invention have been required to be accom-
plished. As a result, it is necessary to solve the above-
mentioned problem, which arises when the workpiece
is subjected to the electrostatic processing operation.
The reason why the above problem arises is that: when
the strip-like elongated flat plate (workpiece) is subject-
ed to the electrostatic flocking operation in a condition
in which the flat plate is electrically grounded and
passed through the electrostatic flocking chamber, the
electric lines of force appearing in the electrostatic field
produced between the electrode (charged with the high
voltage electrostatic energy) and the workpiece having
been electrically grounded are not uniformly distributed
in line density (which is the number of the electric lines
of force per unit area) on the surface of the workpiece
being flocked. In other words, since the electric lines of
force are concentrated in the longitudinal corner edge
portions of the flat plate, the floating short fabrics are
concentrated in these longitudinal corner edge portions.
In contrast with this, the opposite longitudinal side por-
tions adjacent to such longitudinal corner edge portions
in the flat plate are small in line density, and therefore
poor in flock density (which is the number of the short
fibers per unit area) . This phenomenon has been found
in the above-mentioned developments. Substantially
the same phenomenon as that found in the above has
been found also in the electrostatic coating operation.
[0007] The basic principles are identical for both the
electrostatic flocking process and the electrostatic coat-
ing process, which will be now described hereinbelow.
[0008] In each of the electrostatic flocking technology
and the electrostatic coating technology, there is provid-
ed the electrode to which a high voltage electrostatic en-
ergy is applied, wherein the workpiece to be electrostat-
ically processed is electrically grounded and oppositely
disposed from the electrode in the interior of the elec-
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trostatic processing chamber. In operation, the high volt-
age electrostatic energy is applied to the electrode to
cause an electric discharge oriented toward the work-
piece, so that: by using the electric lines of force issued
from the electrode to the workpiedce in the electrostatic
field created between the electrode and the workpiece,
fine objects floating between the electrode and the work-
piece in the interior of the electrostatic processing cham-
ber are electrically charged; and, the thus charged fine
objects are driven to fly toward the workpiece. This is
the basic principles of the electrostatic processing op-
erations such as the electrostatic flocking operation and
the electrostatic coating operation.
[0009] A remarkable difference between the electro-
static flocking technology and the electrostatic coating
technology resides in that: in the technology relating to
the electrostatic flocking operation, the fine objects
floating in the electrostatic processing chamber are
short fibers which are electrically conductive; the work-
piece to be electrostatically processed is an electrically
grounded object coated with an adhesive layer formed
of an adhesive which is still not dried; and, the electro-
static flocking operation of the workpiece is performed
in a manner such that: the short fibers are electrically
charged when the electrostatic field is created between
the electrode and the workpiece; and, by using the elec-
tric lines of force formed in the electrostatic field, the
short fibers are driven to fly toward the adhesive layer
of the workpiece, and thereby having their front end por-
tions stuck into the adhesive layer of the workpiece,
whereby the electrostatic flocking operation is complet-
ed, wherein: an air flow may be produced in a manner
such that the air flows from the electrode to the work-
piece; or, any air flow does not exist between the elec-
trode and the workpiece.
[0010] In contrast with this, in the technology relating
to the electrostatic coating process: the above-men-
tioned fine objects floating in the interior of the electro-
static processing chamber are constructed of a fine
coating powder or liquid provided with insulation prop-
erties; the workpiece to be electrostatically processed
is an electrically grounded object still not coated with
any adhesive layer; and, by using the electric lines of
force in the electrostatic field created between the elec-
trode and the workpiece, the electrostatic coating oper-
ation is performed in a manner such that: the coating
powder or liquid is electrically charged; an air flow is
formed between the electrode and the workpiece so as
to have the air flow from the electrode toward the work-
piece; and, due to a synergistic effect between the elec-
trostatic field and the air flow, the coating powder or liq-
uid is driven to fly toward the surface of the workpiece,
so that the coating powder or liquid is attracted to the
surface of the workpiece under the effect of the electro-
static charge of the coating powder or liquid.
[0011] The basic principles are identical for both the
electrostatic flocking process and the electrostatic coat-
ing process since both the electrostatic processes use

the electric lines of force in the electrostatic field created
between the workpiece and the electrode. However,
these electrostatic processes are different from each
other as to only two points, that is,: the workpiece to be
electrostatically processed; and, the fine objects electri-
cally charged to float. As for the arrangements or posi-
tional relationship between the electrode and the work-
piece in the housing, there is substantially no difference
in construction between these electrostatic processes.
[0012] In other words, in construction of the housing:
the electrode is disposed; and, oppositely disposed from
this electrode is the workpiece having been electrically
grounded. Due to the above construction, the electro-
static field is created between the workpiece and the
electrode, so that the electric lines of force extend from
the electrode to the workpiece.

SUMMARY OF THE INVENTION

[0013] It is an object of the present invention to realize
a uniformly flocked or a uniformly coated surface of a
workpiece by preventing fine objects from being: poorly
flocked in or applied to opposite longitudinal side areas
of the workpiece, which side areas adjacent to each of
longitudinal corner edge portions of the product; and,
excessively flocked in or applied to each of the longitu-
dinal corner edge portions itself when an electrostatic
flocking operation or an electrostatic coating operation
is performed in a condition in which: a strip-like elongat-
ed flat plate having wound into a roll is unwound to lon-
gitudinally extend to form a flat plate which forms the
workpiece; and, the workpiece is electrically grounded
so as to be flocked and coated when passed through an
electrostatic flocking chamber.
[0014] Consequently, regardless of the movements of
the flat plate, the electrostatic processing operation is
not performed with respect to the flat plate when the flat
plate is held by a holding member having been electri-
cally grounded.
[0015] In accordance with a first aspect of the present
invention, the above object of the present invention is
accomplished by providing:
[0016] An electrostatic processing chamber for form-
ing an electrostatic flocking apparatus to perform an
electrostatic flocking operation, wherein a strip-like
elongated flat plate serving as a workpiece coated with
an adhesive layer and electrically grounded is opposite-
ly disposed from an electrode and transferred in a con-
dition in which short fibers having been electrically
charged are electrostatically implanted in the flat plate,
characterized in that: electrically grounded elongated el-
ements are disposed in opposite longitudinal side areas
of the flat plate to extend in parallel with a longitudinal
direction of the flat plate in a passage of the strip-line
elongated flat plate being flocked.
[0017] In accordance with a second aspect of the
present invention, the above object of the present inven-
tion is accomplished by providing:
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[0018] An electrostatic processing chamber for form-
ing an electrostatic coating apparatus to perform an
electrostatic coating operation, wherein a strip-like elon-
gated flat plate serving as a workpiece electrically
grounded is oppositely disposed from an electrode and
transferred in a condition in which the workpiece is sub-
jected to an electrostatic coating operation, character-
ized in that: electrically grounded elongated elements
are disposed in opposite longitudinal side areas of the
workpiece to extend in parallel with a longitudinal direc-
tion of the flat workpiece in a passage of the strip-like
elongated flat plate being coated.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The above and other objects, advantages and
features of the present invention will be more apparent
from the following description taken in conjunction with
the accompanying drawings in which:

Fig. 1 is a view illustrating the prior art applied to the
workpiece; and
Fig. 2 is a view illustrating the present invention ap-
plied to the workpiece.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0020] The best modes for carrying out the present
invention will be described in detail using embodiments
of the present invention with reference to the accompa-
nying drawings.
[0021] The present invention may, however, be em-
bodied in various different forms and should not be con-
strued as limited to the embodiments set forth herein;
rather, these embodiments are provided so that this dis-
closure will be thorough and complete, and will fully con-
vey the scope of the present invention to those skilled
in the art.
[0022] The basic technical idea of the present inven-
tion has resulted in the provision of a suitable means for
preventing the electric lines of force from concentrating
in each of longitudinal corner edge portions of the work-
piece. The provision of such a suitable means is capable
of solving the following problem, which will be now de-
scribed in detail: namely, when an electrostatic process-
ing operation such as an electrostatic flocking operation,
electrostatic coating operation and the like is performed
in a condition in which: a strip-like elongated flat plate
having wound into a roll is unwound to longitudinally ex-
tend; and, the thus unwound and extended flat plate
(hereinafter referred to as the workpiece 2) is electrically
grounded so as to be flocked and coated when passed
through an electrostatic flocking chamber and an elec-
trostatic coating chamber, the problem arises in the
electrostatic flocking and the electrostatic coating oper-
ation, which result in a poorly flocked product and a
poorly coated product, respectively, wherein: the oppo-

site longitudinal side areas adjacent to each of longitu-
dinal corner edge portions of these products are small
in flock density and in paint density; and, each of the
longitudinal corner edge portions itself are large in flock
density and in paint density.
[0023] According to the present invention, as shown
in Fig. 2, in construction of each of the electrostatic flock-
ing chamber and the electrostatic coating chamber
(both of which chambers are hereinafter referred to as
the housing) : an electrode 1 is disposed inside the
housing (not shown); oppositely disposed from the elec-
trode 1 is the workpiece 2 which is constructed of the
strip-like elongated flat plate and transferred in the inte-
rior of the housing; and, a plurality of electrically ground-
ed elongated elements 5 are disposed in opposite lon-
gitudinal side areas of the workpiece 2 to extend in par-
allel with a longitudinal direction of said the workpiece
2 in a passage of the workpiece 2 being electrostatically
processed, wherein each of the grounded elements 5 is
slightly spaced apart from the workpiece 2.
[0024] It is possible to mount each of the electrically
grounded elongated elements 5 in the housing by using
the same mounting means as that used in mounting an
electrically grounded shelf (which supports the work-
piece thereon) in the housing. Consequently, no special
provision of means for supporting the elongated ele-
ments 5 is required in the present invention.
[0025] Hereinbelow, the electrostatic flocking opera-
tion of the workpiece 2 will be described, as an example.
[0026] The electrostatic flocking operation is per-
formed in a condition in which: the electrically grounded
elongated elements 5 are mounted along the passage
of the workpiece 2 in the housing; the workpiece 2 is
transferred through the passage; and, flock or short fib-
ers 4 are electrostatically charged to float in the housing
as is in the conventional ordinary operation.
[0027] In other words, in the above operation, the
workpiece 2 is electrically grounded and transferred in
the housing in a condition in which the workpiece 3 has
its adhesive-layer formation surface 3 oppositely dis-
posed from the electrode 1, wherein: an adhesive layer
is formed on the adhesive-layer formation surface 3 of
the workpiece 2; and, a high voltage higher than that
used in the conventional ordinary process is applied to
the electrode 1.
[0028] In the above operation, an electrostatic field is
created between the electrode 1, workpiece 2 and the
elongated elements 5. The electric lines of force in this
electrostatic field extend to the adhesive-layer formation
surface 3 of the workpiece 2.
[0029] As a result, the short fibers 4 charged inside
the housing are electrostatically driven to fly toward the
adhesive-layer formation surface 3 of the workpiece 2
and also toward the elongated elements 5, so that the
short fibers 4 reached the adhesive-layer formation sur-
face 3 of the workpiece 2 have their front end portions
stuck in the adhesive-layer formation surface 3, where-
by the workpiece 2 is electrostatically flocked. On the
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other hand, the short fibers 4 flying toward the elongated
elements 5 fail to have their front end portions stuck in
the elongated elements 5 since the elongated elements
5 are not coated with any adhesive layers.
[0030] As shown in Fig. 2, in the present invention:
since the electrically grounded elongated elements 5
are disposed adjacent to and parallel to the opposite lon-
gitudinal side areas of the workpiece 2, the electric lines
of force appearing in the electrostatic field created be-
tween the electrode 1 and the adhesive-layer formation
surface 3 of the grounded workpiece 2 substantially uni-
formly extend also to the opposite longitudinal side ar-
eas adjacent to each of the longitudinal corner edge por-
tions of the workpiece 2, without concentrating only in
the longitudinal corner edge portions of the workpiece 2.
[0031] In other words, the electrically grounded elon-
gated elements 5, which is disposed adjacent to and
parallel to the opposite longitudinal side areas of the
workpiece 2, function to prevent the electric lines of
force from concentrating in the longitudinal corner edge
portions of the workpiece 2.
[0032] Due to the above effect of the elongated ele-
ments 5, it is also possible to prevent the short fibers 4
(which are electrically charged to float) to concentrate
in the longitudinal corner edge portions of the workpiece
2.
[0033] As a result, it is possible to prevent the longi-
tudinal corner edge portions of the workpiece 2 from be-
ing excessively flocked, and therefore also possible to
prevent the opposite longitudinal side areas adjacent to
each of the longitudinal corner edge portions of the
workpiece 2 from being poorly flocked.
[0034] Although the workpiece to be electrostatically
flocked has been described in the above with reference
to the example, substantially the same phenomenon
that is observed in the above maybe observed also in
the electrostatic coating operation, provided that the
electrostatic coating operation is different from the elec-
trostatic flocking operation in that: the workpiece used
in the electrostatc coating operation is not covered with
the adhesive layer; and, the fine objects to be applied
to the workpiece are coating materials in the electrostat-
ic coating operation.
[0035] Further, the present invention is applicable not
only to the up-type electrostatic flocking chamber, but
also to a down-type electrostatic flocking chamber, a
side-type electrostatic flocking chamber, and the like.
[0036] The effect of the present invention is as fol-
lows: namely
[0037] As described above, according to the present
invention, it is possible to uniformly flock the workpiece
through the electrostatic flocking operation by the pro-
vision of the electrically grounded elongated elements
disposed adjacent to the opposite longitudinal side are-
as of the workpiece, wherein the workpiece is oppositely
disposed from the electrode.
[0038] Finally, the present application claims the Con-
vention Priority based on Japanese Patent Application

No. Hei 11-228367 filed on August 12, 1999, which is
herein incorporated by reference.

Claims

1. An electrostatic processing chamber for forming an
electrostatic flocking apparatus to perform an elec-
trostatic flocking operation, wherein a strip-like
elongated flat plate (2) serving as a workpiece (2)
coated with an adhesive layer (3) and electrically
grounded is oppositely disposed from an electrode
(1) and transferred in a condition in which short fib-
ers (4) having been electrically charged are electro-
statically implanted in said flat plate (2), character-
ized in that: electrically grounded elongated ele-
ments (5) are disposed in opposite longitudinal side
areas of said flat plate (2) to extend in parallel with
a longitudinal direction of said flat plate (2) in a pas-
sage of said strip-line elongated flat plate (2) being
flocked.

2. An electrostatic processing chamber for forming an
electrostatic coating apparatus to perform an elec-
trostatic coating operation, wherein a strip-like elon-
gated flat plate (2) serving as a workpiece (2) elec-
trically grounded is oppositely disposed from an
electrode (1) and transferred in a condition in which
said workpiece (2) is subjected to an electrostatic
coating operation, characterized in that: electrically
grounded elongated elements (5) are disposed in
opposite longitudinal side areas of said workpiece
(2) to extend in parallel with a longitudinal direction
of said flat workpiece (2) in a passage of said strip-
like elongated flat plate (2) being coated.
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