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Description

Field of the Invention

[0001] The presentinvention relates to an application
apparatus and an application method, for winding and
applying a double-coated pressure sensitive adhesive
tape around a surface of an object. Further, the present
invention relates to a method for producing a catalytic
converter for cleaning exhaust gas.

Background of the Invention

[0002] In a catalytic converter for cleaning exhaust
gas of an automobile, a monolithic type carrier is gen-
erally accommodated in a metallic shell while covered
on the outer circumference thereof with a mat having
various functions of retention, cushioning or sealing.
The matis made of a flexible flat sheet mainly composed
of ceramic fibers and wound around substantially entire-
ly the cylindrical outer circumference of the carrier. Usu-
ally, the mat is secured to the carrier not to move within
the interior of the metallic shell. A double-coated pres-
sure sensitive adhesive tape capable of being easily
handled is used as such securing means.

[0003] The catalytic converter of the above-men-
tioned structure is conventionally assembled in the fol-
lowing manner. First, the mat cut to have a desired
shape is disposed in a flatly extended state, and the dou-
ble-coated pressure sensitive adhesive tape having a
release paper clad on one surface thereofis located and
adhered to a proper position of one surface of the mat.
Then, the release paper is peeled off from the adhered
double-coated pressure sensitive adhesive tape. Sub-
sequently, the mat is wound around the outer circumfer-
ence of the carrier while the surface of the mat carrying
the double-coated pressure sensitive adhesive tape is
in tight contact with the outer circumference of the car-
rier, whereby the mat is fixed thereto by the double-coat-
ed pressure sensitive adhesive tape. And, the carrier is
accommodated in the metallic shell together with the
mat secured to the outer circumference thereof.

[0004] Document JP 2000135747A discloses an ap-
paratus and a method to perform the adhesion of a dou-
ble side adhesive tape to a flat object.

Summary of the Invention

[0005] While various structures of the mat used in the
catalytic converter have been known, there is a risk in
a mat which is low in bulk density and rich in softness,
during the conventional procedure of assembling the
catalytic converter described above. That is, in such a
case, when the doublesided adhesive tape is adhered
in advance onto one surface of the mat, it is difficult to
adhere the double-coated pressure sensitive adhesive
tape to a proper position on a soft mat surface with a
uniform pressure all over a total length thereof. Also,
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when the release paper is peeled off from the double-
coated pressure sensitive adhesive tape adhered to the
mat surface, there is a risk in that a surface structure of
the mat may be damaged by a tensile force applied to
the double-coated pressure sensitive adhesive tape via
the release paper.

[0006] To avoid the above-mentioned inconvenience,
A procedure may be adopted in that a double-coated
pressure sensitive adhesive tape is initially applied not
to a mat but to a cylindrical outer circumference of a car-
rier, and, after peeling off a release paper from the ad-
hesive tape, the mat is wound and fixed around the car-
rier. According to this procedure, however, the double-
coated pressure sensitive adhesive tape is difficult to be
wound and applied to a proper position on the cylindrical
outer circumference of the carrier. Particularly, when a
plurality of the double-coated pressure sensitive adhe-
sive tapes are adhered to one carrier, there are prob-
lems in that it is difficult to apply them in a stable and
reproducible manner, the operating time becomes too
long, and skill of the operator is required.

[0007] An object of the present invention is to provide
an application apparatus of a double-coated pressure
sensitive adhesive tape, capable of quickly and properly
winding and applying any number of double-coated
pressure sensitive adhesive tapes around a surface of
an object so that the object clad with the adhesive tapes
is obtainable in a stable manner without requiring skill
of the operator, and an application method thereof.
[0008] Another object of the present invention is to
provide a method for producing a catalytic converter, ca-
pable of properly adhering a mat onto an outer circum-
ference of a carrier with a double-coated pressure sen-
sitive adhesive tape even if the carrier is covered with
the soft and porous mat, while securely preventing the
mat surface structure from being damaged due to the
application procedure of the double-coated pressure
sensitive adhesive tape.

[0009] In one aspect of the present invention, an ap-
plication apparatus is provided for winding and applying
a double-coated pressure sensitive adhesive tape
around a surface of an object. The application apparatus
comprises: an object supporting section including a sup-
port surface for supporting an object while allowing a
free rolling of the object; a tape carrying section for ro-
tatably carrying, in a roll form, a double-coated pressure
sensitive adhesive tape with a release paper attached
to one side of the tape; a tape laying section for holding
the double-coated pressure sensitive adhesive tape
with the release paper, fed in a strip form from the tape
carrying section, in a condition where the tape is laid on
the support surface of the object supporting section with
an adhesive surface of the tape to which the release pa-
per is not attached facing outward; and a tape cutting
section provided between the object supporting section
and the tape carrying section for acting on the double-
coated pressure sensitive adhesive tape with the re-
lease paper, held on the support surface by the tape lay-
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ing section, so as to cut only the double-coated pressure
sensitive adhesive tape at a desired position while leav-
ing the release paper on the support surface.

[0010] It can be desirable for the tape laying section
to comprise a locating mechanism for locating the dou-
ble-coated pressure sensitive adhesive tape with the re-
lease paper, fed in the strip form from the tape carrying
section, at a desired position on the support surface of
the object supporting section.

[0011] It can also be desirable for the object support-
ing section to be joined to a covering-material support-
ing section for supporting a covering material capable
of covering a surface of the object, so that the object,
on the surface of which the double-coated pressure sen-
sitive adhesive tape has been applied in the object sup-
porting section, can be subsequently rolled on the cov-
ering material supported on the covering-material sup-
porting section so as to wind and affix the covering ma-
terial around the surface of the object via the double-
coated pressure sensitive adhesive tape.

[0012] In another aspect of the present invention, an
application method is provided for winding and applying
a double-coated pressure sensitive adhesive tape
around a surface of an object. The method comprises:
providing a support surface for supporting an object
while allowing a free rolling of the object; holding a dou-
ble-coated pressure sensitive adhesive tape with a re-
lease paper attached to one side of the tape in a condi-
tion where the tape is laid on the support surface with
an adhesive surface of the tape to which the release pa-
per is not attached facing outward; rolling the object on
the support surface so as to wind and apply the double-
coated pressure sensitive adhesive tape around a sur-
face of the obj ect while automatically peeling the re-
lease paper; and cutting the double-coated pressure
sensitive adhesive tape at a trailing end of a tape portion
applied on the surface of the object while leaving the
release paper on the support surface.

[0013] It can be desirable for the step of holding the
double-coated pressure sensitive adhesive tape in the
condition where the tape is laid on the support surface
toinclude locating the double-coated pressure sensitive
adhesive tape at a desired position on the support sur-
face.

[0014] In an additional aspect of the present inven-
tion, a method is provided for producing a catalytic con-
verter for an exhaust emission control. The method
comprises: applying a double-coated pressure sensitive
adhesive tape on an outer peripheral surface of a carrier
at a predetermined position through the application
method defined in claim 5; and winding and fixing a mat
having a flat-plate shape around the outer peripheral
surface of the carrier via the double-coated pressure
sensitive adhesive tape.
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Brief Description of the Drawings

[0015]

Fig. 1 is a perspective view of one embodiment of
an application apparatus according to the present
invention during the application operation.

Fig. 2 is a perspective view of the application appa-
ratus of Fig. 1 in a non-used state.

Fig. 3is an enlarged sectional view of a tape-cutting
section in the application apparatus shown in Fig. 1.
Fig. 4 is an enlarged sectional view of the tape-cut-
ting section shown in Fig. 3, illustrating the cutting
operation.

Fig. 5 is a perspective view of a modification of the
application apparatus.

Fig. 6 is an enlarged sectional view in the vicinity of
a guide roller in the application apparatus shown in
Fig. 5.

Fig. 7 is a perspective view of another modification
of the application apparatus.

Fig. 8 is a perspective view of a further modification
of the application apparatus.

Fig. 9 is a perspective view of a furthermore modi-
fication of the application apparatus.

Fig. 10 is a perspective view of a still further modi-
fication of the application apparatus.

Fig. 11 is an enlarged sectional view of a main part
of the application apparatus shown in Fig. 10.

Fig. 12 is a perspective view of the application ap-
paratus of Fig. 10, illustrating the cover-fixing oper-
ation.

Detailed Description of the Invention

[0016] Embodiments of the present invention will be
described below with reference to the attached draw-
ings. In the drawings, common reference numerals are
used for denoting the same or similar components.
[0017] As shown in Figs. 1 and 2, an application ap-
paratus 10 according to one embodiment of the present
invention includes an object supporting section 16 hav-
ing a support surface 14 for supporting an object 12 in
a rotatable manner, a tape carrying section 22 for sup-
porting in a rotatable manner a double-coated pressure
sensitive adhesive tape 20 of a roll form carrying a re-
lease paper 18 on one surface thereof, a tape laying
section 24 for laying and holding the double-coated
pressure sensitive adhesive tape 20 having the release
paper 18 and delivered in a strip form from the tape car-
rying section 22 on the support surface 14 while an ad-
hesive surface 20a with no release paper 18 faces out-
ward, and a tape cutting section 26 for cutting at a de-
sired position the double-coated pressure sensitive ad-
hesive tape 20 held on the support surface 14 while
leaving the release paper 18 as it is.

[0018] The object supporting section 16 is provided
with a flat plate-shaped base 28 having a flat support
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surface 14. The base 28 has a rigidity for retaining its
configuration against an external force caused by the
object 12 rolling on the support surface 14. The object
supporting section 16 is further provided with a pair of
guide walls 30 located at an interval parallel to each oth-
eron the support surface 14 of the base 28. These guide
walls 30 are brought into contact with opposite ends of
the object 12 as seen in the axial direction of the rotation
of the object 12 rolling on the support surface 14 to guide
the object 12 in the longitudinally extending direction of
both the guide walls 30. In this regard, while the object
12 is illustrated as a cylindrical body, the application ap-
paratus 10 may be used for other various columnar bod-
ies having a cross-sectional shape such as an oval or a
polygon, rotatable on the flat support surface 14.
[0019] The base 28 of the object supporting section
16 is integrally connected by one edge thereof adjacent
a longitudinal distal end of the pair of guide walls 30 to
a flat plate-shaped second base 32 having an upper sur-
face 32a extending parallel to the support surface 14.
The upper surface 32a of the second base 32 is dis-
posed at a position somewhat lower than the support
surface 14 of the base 28 (see Fig. 3).

[0020] Thetape carrying section 22 is disposed on the
extension of a rolling path of the object 12 in the object
supporting section 16. The tape carrying section 22 is
provided with a column 34 stationarily stands on the up-
per surface 32a of the second base 32, and a pair of roll
attachment plates 36 attached in a rotatable manner on
both sides of the column 34 in the vicinity of the upper
end thereof. A rotary axis 36a of the respective roll at-
tachment plates 36 extends substantially vertical to the
longitudinal direction of both the guide walls 30 on the
base 28; that is, substantially parallel to the rotary axis
of the object 12 on the base 28. On the respective roll
attachment plates 36, a reel 38 is fixedly attached,
around which is wound a striplike double-coated pres-
sure sensitive adhesive tape 20 with a release paper 18
to form multi-layers. In this regard, it is also possible to
directly attach the roll-shaped double-coated pressure
sensitive adhesive tape with the release paper to the roll
attachment plate 36 without using the reel 38.

[0021] The tape laying section 24 includes a pair of
guide rollers 40 arranged on the upper surface 32a of
the second base 32 in the vicinity of the column 34 and
a pair of nip roller assemblies 42 arranged opposite to
the second base 32 while interposing the base 28. The
pair of guide rollers 40 and the pair of nip roller assem-
blies 42 are co-operated with each other to act as a po-
sitional mechanism for locating the double-coated pres-
sure sensitive adhesive tape 20 with the release paper
18 continuously delivered in a strip form from the tape
carrying section 22 to a desired position on the support
surface 14 of the object supporting section 16 to define
thereby a tape-feeding path on the support surface 14
and the second base upper surface 32a.

[0022] The pair of guide rollers 40 are disposed at po-
sitions slightly deviated from those directly beneath both
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the roll attachment plates 36 toward the base 28. Each
of the guide rollers 40 has a rotary axis 40a parallel to
each of the roll attachment plates 36 and is pivoted to a
lateral side of a pivot base 44 fixedly provided on the
upper surface 32a of the second base 32. In this regard,
as described later, since the respective guide roller 40
rotates while the outer circumference thereof being in
contact with the adhesive surface 20a to guide the dou-
ble-coated pressure sensitive adhesive tape with the re-
lease paper 18 in the predetermined direction, at least
the outer circumference of the guide roller is preferably
formed of a material (for example, polyacetal) to which
the adhesive is hardly adhered.

[0023] The pair of nip roller assemblies 42 are provid-
ed on opposite sides of one pivot base 46, respectively,
connected to the other edge of the base 28 so as to be
substantially opposed to a pair of guide rollers 40 as
seen in the longitudinal direction of both the guide walls
30 on the base 28. The respective nip roller assembly
42 has a pair of nip rollers 48 pivoted to one side of the
pivot base 46. Each of the two nip rollers 48 in the as-
sembly has a rotary axis 48a parallel to the rotary axis
40a of the respective guide roller 40, and a nip is formed
between the outer circumferences thereof for putting the
release paper 10 peeled off from the double-coated
pressure sensitive adhesive tape 20 between them. The
respective nip roller assembly 42 incorporates with a
one-way clutch (not shown) in at least one of the nip
rollers 48, for preventing the release paper 18 nipped
thereby from reversely running.

[0024] The tape cutting section 26 includes a flat
presser plate 50 disposed on the upper surface 32a of
the second base 32 adjacent to the base 28 and a clamp
mechanism 52 for holding the presser plate 50 on the
upper surface 32a of the second base 32 in a fixed state.
The presser plate 50 has a flat lower surface 50a (see
Fig. 3) and is coupled to the second base 32 to be mov-
able between a closed position (Fig. 3) for securely nip-
ping the double-coated pressure sensitive adhesive
tape 20 with the release paper 18 between the lower
surface 50a and the second base upper surface 32a
while approaching the both to each other and an open
position for separating the lower surface 32a from the
upper surface 32a of the second base to release the
double-coated pressure sensitive adhesive tape 20 with
the release paper 18 from the nip, by means, for exam-
ple, of a hinge mechanism (not shown). The presser
plate 50 has a rigidity capable of at least retaining its
shape against external force applied from the double-
coated pressure sensitive adhesive tape 20 nipped be-
tween the lower surface 50a and the second base upper
surface 32a. Also, at least the lower surface 50a of the
presser plate 50 is preferably formed of a material to
which the adhesive is hardly adhered.

[0025] The clamp mechanism 52 has a pair of levers
54, 56 supported on the upper surface 32a of the second
base 32 in a rockable manner, and securely holds the
presser plate 50 at the closed position by anchoring one
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lever 56 while engaging a free end of the other lever 54
with the presser plate 50. Also, by operating the lever
56 to release a free end of the lever 54 from the presser
plate 50, the closing and opening motion of the presser
plate 50 is allowed. In this regard, various known struc-
tures may be adopted as the clamp mechanism 52, such
as a spring-biased latch or others.

[0026] Steps of the application of the double-coated
pressure sensitive adhesive tape 20 onto an objective
surface 12a via the application apparatus 10 of the
above-mentioned structure will be described below.
[0027] Initially, as shown in Fig. 1, the pair of reels 38,
around which is wound multi-layers of the double-coat-
ed pressure sensitive adhesive tape 20 while the re-
lease paper 18 faces outward, are fixedly attached, re-
spectively, to the pair of roll-attachment plates 36 of the
tape carrying section 22. Then, while locating the press-
er plate 50 of the tape cutting section 26 at the open
position, the double-coated pressure sensitive adhesive
tape 20 with the release paper 18 is continuously with-
drawn from the respective reel 38, and half-wrapped
around the respective guide roller 40 located at a corre-
sponding position with the adhesive surface 20a being
in contact with the outer circumference thereof to pass
the adhesive tape between the guide roller 40 and the
second base upper surface 32a. At that time, a prede-
termined length from a leading end of the double-coated
pressure sensitive adhesive tape 20 withdrawn from the
respective reel 38 is removed in advance while leaving
the release paper 18.

[0028] A length of the double-coated pressure sensi-
tive adhesive tape 20 with the release paper 18 suffi-
cient for reaching the other longitudinal edge of the sup-
port surface 14 is further withdrawn from this state, while
its adhesive surface faces outward or upward, so that a
leading end area of the release paper 18 from which is
removed the double-coated pressure sensitive adhe-
sive tape 20 is inserted and nipped between the two nip
rollers 48 of the respective nip roller assembly 42 locat-
ed at the position corresponding to the respective guide
roller 40. The respective nip roller assembly 42 holds
the release paper 18 nipped thereby and the succeeding
double-coated pressure sensitive adhesive tape 20 at-
tached with this release paper 18, so that they do not
return back to the corresponding guide roller 40. In this
state, two double-coated pressure sensitive adhesive
tapes 20 with the release paper delivered from the pair
of reels 38 are located at predetermined positions, re-
spectively, on the support surface 14 of the base 28 and
laid substantially parallel to both the guide walls 30.
[0029] Then, the presser plate 50 is moved from the
open position to the closed position to anchor the clamp
mechanism 52, whereby the double-coated pressure
sensitive adhesive tapes 20 with the release paper 18
are fixedly nipped between the upper surface 32a of the
second base 32 and the lower surface 50a of the presser
plate 50. Thereby, these double-coated pressure sensi-
tive adhesive tapes 20 are held on the support surface
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14 while facing the adhesive surface 20a upward and
making the release paper 18 substantially in contact
with the support surface 14. In this regard, at this time,
a position of the leading end of the double-coated pres-
sure sensitive adhesive tape 20 is positioned, for exam-
ple, by coinciding the same with a mark put on the sup-
port surface 14, so that an exposed length of the double-
coated pressure sensitive adhesive tape 20 in which the
adhesive surface 20a is exposed on the support surface
14 is substantially equal to a circumferential length of a
circular cross-section taken along a plane vertical to the
rotary axis of the object to be adhered.

[0030] When the above-mentioned preparation step
has completed, the object 12 is placed on the support
surface 14 with the axial opposite ends thereof in con-
tact with the pair of guide walls 30 on the base 28. At
this time, it is possible to define a position at which the
object 12 starts the rotation by making the nip roller as-
sembly 42 to be in contact with the pivot base 46 for
pivoting the nip roller assembly 42. In this regard, when
the object 12 is placed at the rotation starting position,
the outer circumference 12a of the object 12 is not yet
brought into contact the double-coated pressure sensi-
tive adhesive tape 20 but preferably disposed as close
to the leading end of the double-coated pressure sensi-
tive adhesive tape 20 as possible.

[0031] Subsequently, the object 12 is rolled on the
support surface 14 in the arrowed direction a along both
the guide walls 30. Thereby, the object 12 rotates on the
two double-coated pressure sensitive adhesive tapes
20, and accompanied therewith, both the double-coated
pressure sensitive adhesive tapes 20 are simultaneous-
ly and gradually wound around the outer circumference
12a of the object 12 from the leading ends thereof. A
required pressure applied to the double-coated pres-
sure sensitive adhesive tape 20 is obtained by a weight
of the object 12 itself and, if necessary, by pressing the
object 12 onto the support surface 14. At this time, since
the release paper 18 is prevented from moving back-
ward by the nip roller assembly 42 on the upstream side
of the tape-feeding direction on the support surface 14
as well as fixedly nipped by the lower surface 50a of the
presser plate 50 on the downstream side, it is held sub-
stantially to be in contact with the support surface 14.
As a result, while the double-coated pressure sensitive
adhesive tape 20 is being adhered to the outer circum-
ference 12a of the object 12, the release paper 18 is
automatically and gradually peeled off from the double-
coated pressure sensitive adhesive tape 20.

[0032] When the object 12 is made to rotate on the
support surface 14 to a boundary between the base 28
and the second base 32, alength of the two double-coat-
ed pressure sensitive adhesive tapes 20 corresponding
to substantially one round of the outer circumference
12a of the object 12 is wound and adhered there around.
At this time, a trailing end area of the one round length
20' of the respective adhered double-coated pressure
sensitive adhesive tape 20 is aligned with the leading
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edge of the same double-coated pressure sensitive ad-
hesive tape 20, for example, in a slightly overlapped
state. When the object 12 is further made to rotate to
ride on the presser plate 50 and preferably lifted up
above the presser plate 50, the respective double-coat-
ed pressure sensitive adhesive tape 20 is solely torn
while leaving the release paper 18 on the support sur-
face 14. In such a manner, the two double-coated pres-
sure sensitive adhesive tapes 20 are properly located
and accurately adhered to a predetermined position on
the outer circumference 12a of the object 12 so that the
adhesive surface 20b from which the released paper 18
has been peeled off is exposed outward.

[0033] When the adhering operation of the tapes 20
to one object 12 has completed, the clamp mechanism
52 is released to move the presser plate 50 from the
closed position to the open position, after which the
leading end area of the release paper 18 nipped by the
respective nip roller assembly 42 is pulled further for-
ward to continuously withdraw the subsequent double-
coated pressure sensitive adhesive tape 20 with the re-
lease paper from the respective reel 38. At this time, the
respective double-coated pressure sensitive adhesive
tape 20 with the release paper is advanced with the ad-
hesive surface 20a thereof being in contact with the out-
er circumference of the corresponding guide roller 40,
and guided in the direction parallel to both the guide
walls 30 by the co-operation of the guide roller 40 with
the nip roller assembly 42. And, when the leading edge
of the subsequent double-coated pressure sensitive ad-
hesive tape 20 reaches the predetermined position on
the support surface 14, the withdrawal of the tape has
finished, and the presser plate 50 is moved back to the
closed position to clamp the tape. In such a manner, the
adhering operation of the second object 12 has com-
pleted.

[0034] As described above, according to the applica-
tion apparatus 10 and the application method carried out
by using the same, it is possible to quickly and properly
wind and adhere the two double-coated pressure sen-
sitive adhesive tapes 20 around the surface 12a of ob-
ject 12 merely by rolling the object 12 on the support
surface 14. These two double-coated pressure sensitive
adhesive tapes 20 are automatically applied to the pre-
determined position on the objective surface 12ain syn-
chronism with each other while receiving a uniform pres-
sure throughout their whole lengths by a pressure ap-
plied in a stable manner between the objective surface
12a and the support surface 14. Accordingly, it is pos-
sible to produce an object with adhesive tapes in a sta-
ble manner without the need of operator's skill.

[0035] The application apparatus 10 is particularly
suitably used when a catalytic converter for cleaning ex-
haust gas is assembled. For example, it is possible to
properly apply the two double-coated pressure sensitive
adhesive tapes 20 at a predetermined position on an
outer circumference of a cylindrical carrier used as the
object 12 in accordance with the above-mentioned pro-
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cedure. On the other hand, a flat sheet-like mat (not
shown) cut to have a desired shape to cover the outer
circumference of the carrier is disposed on a suitable
flat surface in an extended state. The carrier clad with
the double-coated pressure sensitive adhesive tapes 20
on the outer circumference thereof is rolled on the mat,
whereby the mat is wound around the outer circumfer-
ence of the carrier via the double-coated pressure sen-
sitive adhesive tapes 20 and fixed thereto. According to
this procedure, even if a mat low in bulk density and rich
in softness is used, itis possible to apply a uniform pres-
sure throughout a whole length of the double-coated
pressure sensitive adhesive tape and to avoid the
breakage of a surface structure of the mat caused by
the peeling operation of the release paper. Thus, the mat
can be quickly and properly fixed to the outer circumfer-
ence of the carrier. In such a case, the same effect is
obtainable by winding the mat around the outer circum-
ference of the carrier by hands.

[0036] The above-mentioned application apparatus
may be variously modified as described below.

[0037] Forexample, as showninFig.5, a pair of guide
walls 30 provided on a base 28 are adapted so that at
least one of the guide walls 30 is movable in parallel
closer to and away from the other of them. In the illus-
trated embodiment, a plurality of bolts 58 for fastening
the one guide wall 30 to the base 28 are mounted to the
base 28 through a plurality of elongate holes 60 formed
on a bottom plate of the guide wall 30, whereby the guide
wall 30 is movable while maintaining the parallel rela-
tionship relative to the other within a range defined by
an extent of the elongate hole 60, by loosening the bolts
58. According to this structure, it is possible to properly
guide various objects 12 having different lengths in the
direction of the rotary axis thereof by suitably adjusting
a distance between both the guide walls 30.

[0038] Also, as shown in Fig. 5, a pair of guide rollers
40 provided on a second base 32 may be adapted so
that at least one of the guide rollers 40 is movable in
parallel closer to and away from the other of them. In
the illustrated embodiment, both of pivot bases 44 for
pivoting both the guide rollers are movable in parallel on
the second base 32. In this case, as shown in Fig. 6, a
bolt 62 for mounting the pivot base 44 to the second
base 32 passes through a slit 64 provided in the second
base 32 and is screw-engaged with a nut 66 on the lower
surface of the second base 32.

[0039] Accordingly, by loosening the nut 66, the pivot
base 44 is movable in parallel within a range defined by
an extent of the slit 64. According to this structure, it is
possible to locate and apply the double-coated pressure
sensitive adhesive tape 20 at various positions on the
surface 12a of the object 12. In this regard, the nip roller
assembly 42 is preferably moved in correspondence to
the parallel movement of the guide roller 40.

[0040] As shown in Fig. 7, the base 28, the second
base 32, the column 34 and the pivot base 46 may be
divided into two parts along a center line between both
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the guide walls 30 and coupled again to each other with
a plurality of slide shafts 68 so that a base 281, a second
base 321, a column 34' and a pivot base 46' of the re-
spective divided pairs are movable in parallel closer to
and away from the others. According to this structure, it
is possible to apply the double-coated pressure sensi-
tive adhesive tapes 20 at predetermined positions apart
from the axial opposite ends of any of various objects
12 having different lengths in the direction of the rotary
axis thereof in correspondence to a length of the slide
shaft 68.

[0041] Asshownin Fig. 8, a pair of guide walls 30 may
be provided with a stopper 70 movable on the support
surface 14 parallel to the longitudinal direction of both
the guide walls 30. In the illustrated embodiment, the
stopper 70 is fixed to the guide walls 30 by means of a
bolt 74 passing through an elongate hole 72 formed in
the respective guide wall 30. Accordingly, by loosening
the bolt 74, the stopper 70 is movable in parallel within
a range defined by a length of the elongate hole 72. The
stopper 70 operates to abut to the surface 12a of the
object 12 when the object 12 is placed on the support
surface 14 to define a starting position of the rolling of
object 12. According to this structure, it is possible to
suitably adjust a rolling distance of the object 12 on the
support surface 14 even if the object 12 has any outer
dimension, as well as to approximately define a position
of the leading edge of the double-coated pressure sen-
sitive adhesive tape 20 to be extended on the support
surface 14.

[0042] As shown in Fig. 9, a winding device 76 may
be provided downstream from the nip rollers 48 as seen
in the tape feeding direction, for automatically winding
the release papers 18 peeled off from the double-coated
pressure sensitive adhesive tapes 20. The winding de-
vice 76 includes a winding bar 78 to which a leading end
of the release paper 18 is fixedly coupled, and a drive
source 82 for rotating the winding bar 78 via a power
transmission mechanism 80. The winding bar 78 and
the drive source 82 are held by a bed 84 for supporting
the base 28 and the second base 32. The winding de-
vice 76 operates to automatically winding the release
paper 18 laid on the support surface 14 in the prepara-
tion stage of the tape application to the object 12 de-
scribed before so that a predetermined length of the
double-coated pressure sensitive adhesive tape 20 with
the release paper 18 is withdrawn from the respective
reel 38 and the leading edge of the double-coated pres-
sure sensitive adhesive tape 20 is automatically located
at a defined position on the support surface 14. Accord-
ing to this structure, when the application of the tapes
is continuously carried out on a number of objects 12,
the preparation stage for every object 12 can be auto-
mated to effectively save the operation time. Since the
nip roller assembly 42 shown in Fig. 2 can be eliminated
in this case, one nip roller 48 is provided on each side
of the pivot base 46 in the illustrated embodiment.
[0043] As shown in Fig. 10, an object supporting sec-

10

15

20

25

30

35

40

45

50

55

tion 16 may be coupled to a cover member support 88
for supporting a cover member 86 for covering the sur-
face 12a of the object 12. In the illustrated embodiment,
the cover member support 88 includes a platelike third
base 90 coupled integral with the second base 32 on
the opposite side of the base 28 and having an upper
surface 90a extending in the same plane as the upper
surface 32a of the second base, and a pair of guide walls
92 provided on the upper surface 90a of the third base
90 and extending parallel to each other. The base 28,
the second base and the third base 90 are stationarily
held on a common bed 94.

[0044] According to this structure, the tape carrying
section 22 is provided beneath the second base 32, and
a pair of roll mounting plates 36 are held in a rotatable
manner by the bed 94. The pair of guide rollers 40 (only
one is shown) are provided on the lower surface of the
second base 32 as shown in Fig. 11. A through-hole 96
passes through the second base 32 between upper and
lower surfaces thereof at a position capable of being
overlaid with the presser plate 50. Each of the two dou-
ble-coated pressure sensitive adhesive tapes 30 with
the release paper delivered from the tape carrying sec-
tion 22 is brought into contact via the release paper 18
with the outer circumference of the guide roller 40 locat-
ed at a corresponding position, and guided through the
through hole 96 of the second base 32 upward to the
upper surface 32a and further to the support surface 14.
[0045] The cover member 86 has a shape capable of
covering the surface 12a of the object 12 and is dis-
posed on the upper surface 90a of the third base 90 in
a flatly extended state. Then, the object 12 to which sur-
face 12ais applied with the two double-coated pressure
sensitive adhesive tapes 20 according to the above-
mentioned procedure on the support surface 14 is fur-
ther is rolled to get over the presser plate 50 after the
double-coated pressure sensitive adhesive tapes 20
have been cut by the presser plate 50, and is further
rolled on the cover member 86 placed over the third
base 90 in the arrowed direction (x. At this time, the ob-
ject 12 is guided in the predetermined direction by the
pair of guide walls 92. Thereby, the cover member 86 is
appropriately fixed to the surface 12a of the object 12
via the two double-coated pressure sensitive adhesive
tapes 20.

[0046] If a cylindrical carrier is the object 12 and a
sheetlike mat cut to have a desired shape is the cover
member 86, the above structure is very conveniently ap-
plicable to the assembling process of the above-men-
tioned catalytic converter for cleaning exhaust gas. In
this case, after the double-coated pressure sensitive ad-
hesive tapes 20 have been applied to the outer circum-
ference of the carrier, the carrier is continuously rolled
without interrupting the operation to properly wind and
fix the mat around the carrier, whereby the speedup of
the assembling process of the catalytic converter is fur-
ther enhanced.

[0047] While the preferred embodiment of the present
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invention and various modification thereof have been
described above, the present invention should not be
limited thereto but includes many other arrangements
within the disclosure of the scope of claim for patent.
[0048] For instance, in the above embodiment, the
tape cutting section 26 is adapted to cut the double-coat-
ed pressure sensitive adhesive tape 20 while leaving the
release paper 18 on the support surface 14, by applying
a tensile force solely to the double-coated pressure sen-
sitive adhesive tape 20 after the double-coated pressure
sensitive adhesive tape 20 with the release paper 18
has been fixedly nipped between the upper surface 32a
of the second base 32 and the lower surface 50a of the
presser plate 50 disposed at the closed position on the
second base 32. This structure is particularly effective
because the risk of cutting the release paper is assur-
edly avoidable even if the double-coated pressure sen-
sitive adhesive tape is composed of a weak substrate
such as non-woven cloth breakable by a relatively small
tensile force. According to the present invention, since
the striplike continuous release paper plays a role in
holding the double-coated pressure sensitive adhesive
tape on the support surface and continuously delivering
the same, itis important that the release paper never be
cut at any position throughout a whole length of the dou-
ble-coated pressure sensitive adhesive tape in a roll
form. When the double-coated pressure sensitive adhe-
sive tape composed of a substrate difficult to be cut by
atensile force is used, however, a tape cutting knife may
be provided, for example, at a downstream side upper
edge of the presser plate 50 as seen in the tape feeding
direction. In this case, it is necessary to take a position
and a shape of a knife edge into account so that the
release paper 18 is not cut when the tape is cut.
[0049] The inventive application apparatus may be
adapted to apply a single double-coated pressure sen-
sitive adhesive tape or simultaneously apply three dou-
ble-coated pressure sensitive adhesive tapes or more
to one object. In such a case, in the above embodiment,
the number or arrangement of the component such as
a roll attachment plate 36, a guide roller 40, a nip roller
48 or others may be changed in accordance with the
required number of double-coated pressure sensitive
adhesive tapes 20. If it is unnecessary to accurately de-
termine positions of the double-coated pressure sensi-
tive adhesive tapes, the components for contributing to
the positioning of the tape, such as a guide wall 30, a
guide roller 40, a nip roller 48 or others may be optionally
eliminated.

[0050] As apparent from the above description, ac-
cording to the present invention, it is possible to quickly
and properly wind double-coated pressure sensitive ad-
hesive tapes on an surface of an object irrespective of
the number of the tapes. As a result, an article with ad-
hesive tapes can be manufactured in a stable manner
ata good productivity without a skill of the operator. Also,
according to the present invention, when a carrier low
in bulk density and rich in softness is covered during a
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process for producing a catalytic converter for cleaning
exhausted gas, it is possible to quickly and properly fix
a mat on the outer circumference of the carrier while as-
suredly preventing the surface layer of the mat from be-
ing damaged caused by the application of the double-
coated pressure sensitive adhesive tape.

Claims

1. An application apparatus (10) for winding and ap-
plying a double-coated pressure sensitive adhesive
tape (20) around a surface (12a) of an object (12),
characterized in that said application apparatus
(10) comprises:

an object supporting section (16) including a
support surface (14) for supporting said object
(12) while allowing a free rolling of the object
(12);

a tape carrying section (22) for rotatably carry-
ing, in a roll form, a double-coated pressure
sensitive adhesive tape (20) with a release pa-
per (18) attached to one side of the double-
coated pressure sensitive adhesive tape (20);
a tape laying section (24) for holding the dou-
ble-coated pressure sensitive adhesive tape
(20) with the release paper (18), fed in a strip
form from the tape carrying section (22), in a
condition where the double-coated pressure
sensitive adhesive tape (20) is laid on the sup-
port surface (14) of the object supporting sec-
tion (16) with an adhesive surface (20a) of the
double-coated pressure sensitive adhesive
tape (20) to which the release paper (18) is not
attached facing outward; and

a tape cutting section (26) provided between
the object supporting section (16) and the tape
carrying section (22) for acting on the double-
coated pressure sensitive adhesive tape (20)
with the release paper (18), held on the support
surface (14) by the tape laying section (24) so
as to cut only the double-coated pressure sen-
sitive adhesive tape (20) at a desired position
while leaving the release paper on the support
surface (14).

2. An application apparatus as defined in claim 1,
wherein the tape laying section (24) comprises a lo-
cating mechanism (40,42,44) for locating the dou-
ble-coated pressure sensitive adhesive tape (20)
with the release paper (18), fed in the strip form from
the tape carrying section (22), at a desired-position
on the support surface (14) of the object supporting
section (16).

3. An application apparatus as defined in claim 1 or 2,
wherein the object supporting section (16) is joined
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to a covering-material supporting section (88) for
supporting a covering material (86) capable of cov-
ering a surface (12a) of the object (12), so that the
object (12), on the surface of which the double-coat-
ed pressure sensitive adhesive tape (20) has been
applied in the object supporting section (16), can be
subsequently rolled on the covering material (86)
supported on the covering material supporting sec-
tion (88) so as to wind and affix the covering mate-
rial (86) around the surface (12a) of the object (12)
via the double-coated pressure sensitive adhesive
tape (20).

An application method for winding and applying a
double-coated pressure sensitive adhesive tape
(20) around a surface (12a) of an object (12), char-
acterized in that said method comprises:

providing a support surface (14) for supporting
an object (12) while allowing a free rolling of the
object (12);

holding a double-coated pressure sensitive ad-
hesive tape (20) with a release paper (18) at-
tached to one side of the double-coated pres-
sure sensitive adhesive tape (20) in a condition
where the double-coated pressure sensitive
adhesive tape (20) is laid on the support sur-
face (14) with an adhesive surface of the dou-
ble-coated pressure sensitive adhesive tape
(20) to which the release paper (18) is not at-
tached facing outward;

rolling the object (12) on the support surface
(14) so as to wind and apply the double-coated
pressure sensitive adhesive tape (20) around
a surface (12a) of the object (12) while auto-
matically peeling the release paper (18); and
cutting the double-coated pressure sensitive
adhesive tape (20) at a trailing end of a tape
portion applied on the surface (12a) of the ob-
ject (12) while leaving the release paper (18)
on the support surface (14).

5. Anapplication method as defined in claim 4, where-

in holding the double-coated pressure sensitive ad-
hesive tape (20) in the condition where the double-
coated pressure sensitive adhesive tape (20) is laid
on the support surface (14) includes locating the
double-coated pressure sensitive adhesive tape
(20) at a desired position on the support surface
(14).

A method for producing a catalytic converter (10)
for an exhaust emission control, characterized in
that said method comprises:

applying a double-coated pressure sensitive
adhesive tape (20) on an outer peripheral sur-
face (12a) of a carrier (12) at a predetermined
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position through the application method de-
fined in claim 5; and

winding and fixing a mat (86) having a flatplate
shape around the outer peripheral surface
(12a) of the carrier (17) via the double-coated
pressure sensitive adhesive tape (20).

Patentanspriiche

1.

Aufbringvorrichtung (10) zum Aufwickeln und Auf-
bringen eines beidseitig beschichteten Haftklebe-
bands (20) um eine Oberflache (12a) eines Gegen-
stands (12), dadurch gekennzeichnet, dass die
Aufbringvorrichtung (10) Folgendes aufweist:

einen den Gegenstand stutzenden Abschnitt
(16) mit einer Stltzflache (14) zum Stltzen des
Gegenstands (12), wahrend der Gegenstand
(12) gleichzeitig frei rollen kann,

einen Bandtrageabschnitt (22) zum drehbaren
Tragen eines beidseitig beschichteten Haftkle-
bebands (20) in Rollenform, wobei ein Ablése-
film (18) an einer Seite des beidseitig beschich-
teten Haftklebebands (20) angebracht ist,
einen Bandlegeabschnitt (24), um das in einer
Streifenform von dem Bandtrageabschnitt (22)
zugefiihrte beidseitig beschichtete Haftklebe-
band (20) mit dem Abldsefilm (18) in einem Zu-
stand zu halten, in dem das beidseitig be-
schichtete Haftklebeband (20) auf der Stitzfla-
che (14) des den Gegenstand stiitzenden Ab-
schnitts (16) liegt, wobei eine Klebeflache (20a)
des beidseitig beschichteten Haftklebebands
(20), an der der Abldsefilm (18) nicht ange-
bracht ist, nach auRen weist, und

einen Bandschneideabschnitt (26), der so zwi-
schen dem den Gegenstand stlitzenden Ab-
schnitt (16) und dem Bandtrageabschnitt (22)
vorgesehen ist, dass er derart auf das von dem
Bandlegeabschnitt (24) auf der Stitzflache (14)
gehaltene beidseitig beschichtete Haftklebe-
band (20) mit dem Abldsefilm (18) einwirkt,
dass nur das beidseitig beschichtete Haftklebe-
band (20) an einer gewlinschten Position ge-
schnitten wird, wahrend der Ablosefilm auf der
Stitzflache (14) verbleibt.

Aufbringvorrichtung nach Anspruch 1, wobei der
Bandlegeabschnitt (24) einen Positioniermechanis-
mus (40, 42, 44) aufweist, um das in Streifenform
von dem Bandtrageabschnitt (22) zugefiihrte beid-
seitig beschichtete Haftklebeband (20) mit dem Ab-
I6sefilm (18) an einer gewlinschten Position auf der
Stitzflache (14) des den Gegenstand stiitzenden
Abschnitts (16) zu positionieren.

Aufbringvorrichtung nach Anspruch 1 oder 2, wobei
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der den Gegenstand stiitzende Abschnitt (16) mit
einem Abdeckmaterial stiitzenden Abschnitt (88)
zum Stltzen eines Abdeckmaterials (86), das eine
Oberflache (12a) des Gegenstands (12) abdecken
kann, verbunden ist, so dass der Gegenstand (12),
auf dessen Oberflache das beidseitig beschichtete
Haftklebeband (20) in dem den Gegenstand stut-
zenden Abschnitt (16) aufgebracht wurde, an-
schlieRend uber das Abdeckmaterial (86) gerolit
werden kann, das auf dem Abdeckmaterial stiitzen-
den Abschnitt (88) gestutzt ist, um das Abdeckma-
terial (86) Uiber das beidseitig beschichtete Haftkle-
beband (20) um die Oberflache (12a) des Gegen-
stands (12) zu wickeln und zu befestigen.

Aufbringverfahren zum Aufwickeln und Aufbringen
eines beidseitig beschichteten Haftklebebands (20)
um die Oberflache (12a) eines Gegenstands (12),
gekennzeichnet durch

Bereitstellen einer Stitzflache (14) zum Stit-
zen eines Gegenstands (12), wahrend der Ge-
genstand (12) gleichzeitig frei rollen kann, Hal-
ten des beidseitig beschichteten Haftklebe-
bands (20) mit einem an einer Seite des beid-
seitig beschichteten Haftklebebands (20) an-
gebrachten Ablosefilm (18) in einem Zustand,
in dem das beidseitig beschichtete Haftklebe-
band (20) auf die Stitzflache (14) gelegt wird,
wobei eine Klebeflache des beidseitig be-
schichteten Haftklebebands (20), an der der-
Ablésefilm (18) nicht angebracht ist, nach au-
Ren weist,

Rollen des Gegenstands (12) tiber die Stltzfla-
che (14), um das beidseitig beschichtete Haft-
klebeband (20) bei gleichzeitigem automati-
schen Abziehen des Abldsefilms (18) aufeine
Oberflache (12a) des Gegenstands (12) zu wik-
keln und anzubringen, und

Schneiden des beidseitig beschichteten Haft-
klebebands (20) an einem hinteren Ende eines
auf die Oberflache (12a) des Gegenstands (12)
aufgebrachten Bandabschnitts, wahrend der
Ablésefilm (18) auf der Stitzflache (14) ver-
bleibt.

Aufbringverfahren nach Anspruch 4, wobei beim
Halten des beidseitig beschichteten Haftklebe-
bands (20) in einem Zustand, in dem das beidseitig
beschichtete Haftklebeband (20) auf die Stutzfla-
che (14) gelegt wird, auch das beidseitig beschich-
tete Haftklebeband (20) an einer gewlinschten Po-
sition auf der Stutzflache (14) positioniert wird.

Verfahren zur Herstellung eines Katalysators (10)
fir eine Abgasreinigungsanlage, dadurch gekenn-
zeichnet, dass bei dem Verfahren
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ein beidseitig beschichtetes Haftklebeband
(20) durch das Aufbringverfahren nach An-
spruch 5 an einer vorbestimmten Position auf
eine aullere Umfangsflache (12a) eines Tra-
gers (12) aufgebracht wird und

eine Matte (86) mit flacher, plattenférmiger Ge-
stalt Uber das beidseitig beschichtete Haftkle-
beband (20) um die auBere Umfangsflache
(12a) des Tragers (12) gewickelt und befestigt
wird.

Revendications

Appareil d'application (10) pour enrouler et appli-
quer un ruban adhésif double face sensible a la
pression (20) autour d'une surface (12a) d'un objet
(12), caractérisé en ce que ledit appareil d'appli-
cation (10) comprend:

- une section de support d'objet (16) comprenant
une surface de support (14) destinée a suppor-
ter ledit objet (12) tout en permettant a I'objet
(12) de rouler librement;

- une section porte-ruban (22) pour porter d'une
fagon rotative, sous la forme d'un rouleau, un
ruban adhésif double face sensible a la pres-
sion (20) avec un papier a décoller (18) collé
sur l'une des faces du ruban adhésif double fa-
ce sensible a la pression (20);

- une section de pose de ruban (24) pour main-
tenir le ruban adhésif double face sensible a la
pression (20) avec le papier a décoller (18)
amené sous la forme d'une bande a partir de la
section porte-ruban (22) dans une situation
dans laquelle le ruban adhésif double face sen-
sible a la pression (20) est déposé sur la surfa-
ce de support (14) de la section de support
d'objet (16) avec une surface adhésive (20a)
duruban adhésif double face sensible a la pres-
sion (20) sur laquelle le papier a décoller (18)
n'est pas collé d'une fagon orientée vers I'exté-
rieur; et

- une section de coupe de ruban (26) prévue en-
tre la section de support d'objet (16) et la sec-
tion porte-ruban (22) pour agir sur le ruban ad-
hésif double face sensible a la pression (20)
avec le papier a décoller (18) maintenu sur la
surface de support (14) par la section de pose
de ruban (24) de maniére a couper uniquement
le ruban adhésif double face sensible a la pres-
sion (20) a une position souhaitée tout en lais-
sant le papier a décoller sur la surface de sup-
port (14).

2. Appareil d'application selon la revendication 1,

dans lequel la section de pose de ruban (24) com-
prend un mécanisme de positionnement (40, 42,
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44) destiné a positionner le ruban adhésif double
face sensible a la pression (20) avec le papier a dé-
coller (18) amené sous laforme d'une bande a partir
de la section porte-ruban (22) a une position sou-
haitée sur la surface de support (14) de la section
de support d'objet (16).

Appareil d'application selon la revendication 1 ou 2,
dans lequel la section de support d'objet (16) est
jointe a une section de support de matiére de re-
couvrement (88) pour supporter une matiére de re-
couvrement (86) capable de recouvrir une surface
(12a) de I'objet (12) de telle sorte que l'objet (12)
sur la surface duquel le ruban adhésif double face
sensible a la pression (20) a été appliqué dans la
section de support d'objet (16) puisse étre ensuite
roulé sur la matiére de recouvrement (86) suppor-
tée sur la section de support de matiére de recou-
vrement (88) de maniére a enrouler et a fixer la ma-
tiere de recouvrement (86) autour de la surface
(12a) de I'objet (12) par l'intermédiaire du ruban ad-
hésif double face sensible a la pression (20).

Procédé d'application pour enrouler et appliquer un
ruban adhésif double face sensible a la pression
(20) autour d'une surface (12a) d'un objet (12), ca-
ractérisé en ce que ledit procédé comprend les
étapes consistant a:

- fournir une surface de support (14) destinée a
supporter un objet (12) tout en permettant a
I'objet (12) de rouler librement;

- maintenir un ruban adhésif double face sensi-
ble a la pression (20) avec un papier a décoller
(18) collé sur I'une des faces du ruban adhésif
double face sensible a la pression (20) dans
une situation dans laquelle le ruban adhésif
double face sensible a la pression (20) est dé-
posé sur la surface de support (14) avec une
surface adhésive du ruban adhésif double face
sensible a la pression (20) sur laquelle le papier
adécoller (18) n'est pas collé d'une fagon orien-
tée vers l'extérieur;

- faireroulerI'objet (12) sur la surface de support
(14) de maniére a enrouler et a appliquer le ru-
ban adhésif double face sensible a la pression
(20) autour d'une surface (12a) de I'objet (12)
tout en enlevant automatiquement le papier a
décoller (18); et

- couper le ruban adhésif double face sensible a
la pression (20) a un bord arriére d'une partie
de ruban appliquée sur la surface (12a) de I'ob-
jet (12) tout en laissant le papier a décoller (18)
sur la surface de support (14).

Procédé d'application selon la revendication 4,
dans lequel le maintien du ruban adhésif double fa-
ce sensible a la pression (20) dans la situation dans
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laquelle le ruban adhésif double face sensible a la
pression (20) est déposé sur la surface de support
(14) comprend le positionnement du ruban adhésif
double face sensible a la pression (20) a une posi-
tion souhaitée sur la surface de support (14).

Procédé pour produire un convertisseur catalytique
(10) pour contréler les émissions d'échappement,
caractérisé en ce que ledit procédé comprend:

- l'application d'un ruban adhésif double face
sensible a la pression (20) sur une surface pé-
riphérique extérieure (12a) d'un support (12) a
une position prédéterminée en employant le
procédé d'application défini dans la revendica-
tion 5; et

- enrouler et fixer une nappe (86) se présentant
sous la forme d'une plaque plate autour de la
surface périphérique extérieure (12a) du sup-
port (12) par l'intermédiaire du ruban adhésif
double face sensible a la pression (20).
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