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SEALING TAPE AND METHOD AND APPARATUS FOR ITS
PRODUCTION, AND METHOD OF REPAIRS WITH IT

BACKGROUND OF THE INVENTION
Field of the Invention:

The present invention relates to a sealing

tape and a method and apparatus for its production,

and a method of repairs with it, and more particularly
to a sealing tape for covering, in a car body, an |
exposed metal surface, a joint between metal plates, a
shoulder portion in joint, and like stepped portions..
rio t:

Description of the

In the manufacture of automobiles, it has been
the practice to apply a sealing agent to joint
portions and joint shoulder portions in car bodies
such as body panel joints and ﬁemming portions in door
and hoods of the car bodies to prevent water and dust
from ehtering the car bodies. More specifically, as
shown in Fig. 15, in case that an inner metal plate B
is inserted into and jointed to a bent portion C of an
outer metal plate "A” which is provided with the bent

portion C in its end portion, a joint shoulder portion

‘D extending in a direction perpendicular to the plane

of the drawing paper is covered with a strip of
sealing agent E having been squeezed out of a tube

through its nozzle, so that the thus sealed joint
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shoulder portion D extends in the direction
perpendicular to the drawing paper.

The application of this sealing agent E to the
car body-is carried out by an industrial robot during
the manufacture of the car or automobile.
Consequently, it is possible to control, with high
accuracy, both the amount of the sealing agent E being
squeezed out through the nozzle and a traveling
distance of the nozzle, which enables the sealing
agent E having been applied to the car body to assume
a constant shape in cross section, as shown in Fig.

14. The application'of the sealing agent E to the car
body is followed by the application of paint.

When the joint of car body panels is deformed
by an impact applied to the car, it is necessary to
repair such deformed joint so as to have the joint
return to its original shape in appearance.

In such repairing and paint application of the
car body, after completing the repair in shape of the
joint of the car body panels, the sealing agent E is
applied to.the joint in a manner such thatf the nozzle
of the tube, which is made of, for example, ﬁetal and
filled with the sealing agent E, is manually brought
into direct contact with a joint of the car body by an

auto worker; and, the sealing agent E is also manually
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The present invention relates to bitunen conpositions, a process for
their preparation and the use of themin asphalt m xtures for road
appl i cati ons.

squeezed out of the tube through- the nozzle thereof

while the nozzle of the tube is manually moved along

the course of the joint by the worker, whereby the

application of the sealing agent E to the course of
5 the joint is manually carried out by the worker.

In such manual operations, it is very
difficult for the worker to keep constant the amount
of the sealing agent E applied to the course of the
joint even when he concentrates his attention on his

lb work in which he must constantly squeeze the sealing
agent E out of the tube as he moves the tube along the
course of the joint. In other words, in most cases,
the worker fails to accurately trace the course of the
joint, which results in an uneven finishing surface of

15 the seaiing agent E thus applied to the joint. Due to
this failure, the joint of the body panels thus
repaired fails to assume the same shape as that of a
joint of body panels in a new car. The shape of the
joint in a new car is shown in Fig. 15 in cross

20 section. |

Previous to the present invention, the
inventor of the subject application has already
proposed a conventional sealing tape 10. This sealing
tape 10 enables a user to seal the joint of car body

25 panels with it in a very easy manner, and the joint
-
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Bitunmen is used as a binder in road asphalt 5 m xtures, and has

devel oped continually to neet ever- (
fromroad buil ding constructors. In general bitumen perfornms well

road . asphalt, but increasingly heavy traffic | oads have | ed

thus sealed with the tape 10 is excellent in
finishing.

As shown in Fig. 14, the conventional sealing
tape 10 assumes an relatively thick sfrip—like shape
with a stepped bottom surface, and is made of

vulcanized rubber material to resiliently keep its

.original shape. In uée, such .conventional sealing tape
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10 is adhesively applied to a joint shoulder portion
of metal plates (See, Japanese Utility Model
Registration No. 3, 004, 875).

For example, as shown in Fig. 13, in
application of the conventional sealing tape 10
assuming the above shape to the the joint éhoulder

portion D located between the outer or first metal

plate “A” and the inner or second metal plate B which

is inserted into and jointed to the bent portion C of
the first metal plate "A” which is provided with the
bent portion C in its end portion, the sealing tape 10
has its first bottom surface portion 11, which is
opposite to a curved portion 14 of the tape 10, and
its second bottom surface portion 12, which is
opposite to a flange edge portion 15 of the tape 10,
adhesively applied to the metal plates “A” and B,
respectively.

. As a result, both the first bottom surface

4
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to the premature wear of many roads through rutting and 10 cracki ng of

the surface. Cracking is a serious defect i n a road asphalt because
it allows water to reach | ower | ayers of the road surface where it
causes rapid deterioration, and accel erates the need for premature

portion 11 and the second bottom surface portion 12 of
the conventional sealing tape.10 may firmly adhere to
the joint shoulder portion D located between the metal
plates “A” and B, w@ich ensures that the joint
5  shoulder portion D is sufficiently sealed up.

However, for example, as shown in Fig. 12,
when the conventional sealing tape 10 is used in a
joint shoulder portion of metal plates of an inner
side of a car rear door (an upholstery lining panel of

10  which is removed in Fig. 12), it is necessary to bend
the sealing tape 10 at substantially right angles in a
manner such that the sealing tape 10 extends along a
corner portion G of the door to adhere to the corner
portion G.

15 In this case, the sealing taﬁe 10 often slacks
in or separate from the corner portion G of the door,
which impairs the door in its surface finish quality.
In order to improve the door in such surface finish
quality, it is necessary to manually apply the sealing

20 agent E to this corner portion G of the door as is in
the conventional application.

The above-mentioned slacking and separation of
the sealing tape 10 occurs because of its resiliency.
In other words, since the seéling tape 10 is made of

25 rubber material having been vulcanized and assumes a

5
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repairs. Increasing the bitumen content of asphalt or 15 using a softer
grade of bitunen inproves the crack resi stance of asphalt at |ow
t enperatures but increases the risk of excessive rutting at higher

t enper at ur es
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because the m xture is effectively softer. Conversely,

strip—like or elongated shape with resiliency, such
slacking and separation occurs in the corner portion G
of the door. In general, rubber material is vulcanized
to assume a fixed shape of a desired rubber product,
because rubber material not vulcanized may vary in
shape under pressure. Consequently, such rubber
material not vulcanized is not adequate for the
purpose of the sealing tape which must keep its shape
for a long period of time in use.
SUMMARY OF THE INVENTION

Under such circumstances, the present
invention was made on the basis of the fact that the
application of paint in car repairs is accompanied
with a heating process. Consequently, it is an object
of the present invention to provide a sealing tape and -
a method and apparatus for its production, and a

method of repairs with the sealing tape which is an

‘unvulcanized tape, and, therefore capable of freely

varying in shape when required to bend, the method of
repairs using the heating process to vulcanize this
sealing tape. |

According to a first aspect of the present
invention, the above object of the present invention
is accomplished by providing:

A sealing tape made of a sealing—tape material

6
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resistance to rutting can be inproved by reducing the 20 anount of

bi tunen in the asphalt m xture or by using a har der grade of
bi tunmen, at the expense of crack resi stance because the m xture
becones | ess fl exible. Much effort is therefore nowadays

directed to the

containing an unvulcanized rubber-base material and
its vulcanization accelerator, the sealing tape
assuming an elongated shape with a bottom surface and
a predetermined thickness measured in a direction

5 perpendicular to the bottom surface.

Since the sealing tape of the present
invention is in an unvulcanized state, it is capable
of being freely deformed. Consequently, even when the
sealing tape of the present invention is bent into a

10 desired shape, there no fear that the tape slacks and
separates from a'portion to which the tape is applied.

According to a second aspect of the present
invention, the above object of the present invention
is accomplished by providing:

15 ‘ The sealing tape as set forth in the first
aspect of the present invention, wherein:

added to the unvulcanized rubber—base material
together with the vulcanization accelerator is an
anti-oxidizing agent. |

20 The anti-oxidizing agent is capable of
improving the sealing tape of the present invention in
veatherability.

An adhesive may be applied to the bottom
surface of the sealing tape, the unvulcanized state of

25 which tape makes it possible to apply the adhesive to
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developnent of a hard bitunmen conposition neeting 25 today's crack

resi stance requirenent, i.e. a bitunen conposition having both a
good | ow t enperat ure performance and a good high tenperature
rutting resi st ance.

the bottom surface of the sealing tape.

According to a third aspect of the present
invention, the above object of the present invention
is accomplished by providing:

5 . The sealing tape as set forth in the first
aspect of the present invention, wherein:

the bottom surface is a stepped surface which
enables the sealing tape to be brought into close- or
hermetic—contact with a stepped joint or shoulder

10 portion of metal plates.

According to a fourth aspect of the present
invention, the above object of the present invention
is accomplished by providing:

A method for producing a sealing tape,

15 comprising:

a sealing—tape matgrial preparing step for
preparing a sealing-tape material containing an
unvulcanized rubber-base material and its
vulcanization accelerator;

20 a sealing—tape forming step in which the
sealing—tape material is formed into a substantially
square-shaped sheet while keeping its unvulcanized
condition; .

an adhesive applying step for applying an

25 adhesive sheet to a bottom of the substantially

8
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Anot her requirenent which bitunmen conpositions 30 frequently have to
nmeet nowadays is the resistance to sol vency of petrol eum products
such as fuels (e.qg.
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square—shaped sheet, the adhesive sheet being coated
with an adhesive; and

a substantially square-shaped sheet cutting
step for cutting the substantially square—shaped sheet
into at least one of the sealing tapes each of which
assumes an elongated shape having a bottom surface and
a predetermined thickness measured in a direction
perpendicular to the bottom surface of the sealing
tape, wherein the substantially square-shaped sheet is
moved while having its upper surface brought into
press—contact with a roll-type cutter provided with at
least a pair of circular blades axially spaced apart
from each other through an annular concave portion
formed in a peripheral portion of the roll-type
cutter.

In this method for producing the sealing tape, -
the annular concave portion of the roll-type cutter
may be a circularly—cufved shape in cross section
which is adapted for being used.

Further, in the method for producing the
sealing tape, an anti-oxidizing agent may be added in
the sealing—tape material preparing step. The anti-
oxidizing agent is capable of improving the
unvulcanized sealing tape in weatherability.

According to a fifth aspect of the present
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invention, the above object of the present invention
is accomplished b& providing:

A method of repairs with a sealing tape,
comprising the steps of:

5 _ applying the sealing tape to a joint between a
pair of metal surfaces or metal plates to bond the
sealing tape to the joint while bending the sealing
tape, wherein the sealing tape is made of a sealing—
tape material containing an unvulcanized rubber-base

10 material and its vulcanization accelerator, the
sealing tape éssuming an eéelongated shape with a bottom
surface and a'predetermined thickness measured in a
direction perpendicular to the bottom surface; and

applying, in a painting process, a paint to an

15 upper surface of the sealing tape thus bent and bonded
to the joint, wherein the paint is subjected to a
heating process in which the sealing tape thus bent
and bonded is vulcanized to become a final rubber

product with a fixed resilient shape thus bent and

20 bonded. _

In this method of repairs with the sealing
tape, the sealing tape has its bottom surface bonded
to the joint of the metal surfaces, which is followed
by the the painting process accompanied with the

25 heating process for vulcanizing the sealing tape.

10
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-2- gasoline and kerosene) and oils such as lubricating oils.
This resistance to solvency is of inportance in

Consequently, the sealing tape subjected to the
hearing process is vulcanized to become a final rubber
product assuming a fixed resilient shape thus bent and
bonded, which enables the sealing tape thus vulcanized
5 to resiliently keep its final shape.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of an embodiment
of the sealing tape of the present invention;

Fig. 2 is a schematic diagram of an embodiment

10 of an apparatus of the present invention for carrying
out an embodiment of the method of the present
invention for producing the sealing tape shown in Fig.
1;

Fig. 3 is a perspective view of the roll-type

15 cutter for cutting the square-shaped sheet in the
method of the present invention for producing the
sealing tape shown in Fig. 1;

Fig. 4 is a side view of the roll-type cutter
used in the method of the present invention

20 illustrated in Fig. 2;

Fig. 5 is a cross—sectional view of the
sealing tape shown in Fig. 1, i]lustréting a forming
process of the sealing tape conducted in the’
substantially square—shaped sheet cutting step of the

25 method of the present invention shown in Fig. 2;
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areas where asphalt m xtures are regularly exposed to spi t | age of

fuel s and oils. Such areas include for 5 I nstance airfields, waste
di sposal areas, petrol stations and tank storage areas. Wen an
asphal t m xture is exposed to fuel or oil spillage, the bitunen
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Fig. 6 is a perspective view of a winding
process for winding the substantially square-shaped
sheet into a rolled sheet;

Fig. 7 is a perspective view of another
embodiment of the apparatus of the present invention
for carrying out the method of the present invention
for producing the sealing tape shown in Fig. 1;

Fig. 8 is a plan view of the roll-type cutter

used in the present invention;

Fig. 9 is a plan view of a guide roll used in
the present invention;

Fig. 10(a) is a schematic diagram illustrating
the substantially square—-shaped sheet cutting step
conducted in the method of the present invention;

Fig. 10(b) is a schematic diagram illustrating
a lengthwise trimming step for trimming lengthwise the
opposite corner portion, in cross section, of an upper
surface of the sealing tape by means of a roll-type
grinding means; '

Fig. 11 is a perspective view of another
embodiment of the sealing tape of the present
invention;

Fig. 12 is a perspective view of the inside of

.a door, illustrating the sealing tape applied to a

joint shoulder portion of metal plates in the door;

12
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will be | eached out of the asphalt m xture eventually

the | oss of coarse aggregate fromthe road 10 surface, so-called
fretting of the road surface. In view of the above it wll
clear that it would be advant ageous to devel op a hard bitunen
conposi tion :
Fig. 13 is a cross-sectional view of the joint
shoulder portion of the metal plates, to which portion
the sealing tape has been applied;
Fig. 14 is a perspective view of a
5 conventional sealing tape; and
Fig. 15 is a cross—sectional view of the joint
shoulder portion of the metal plates, to which portion
a sealing agent has been applied.
DESCRIPTION OF THE PREFERRED EMBODIMENTS
10 Hereinbelow, the present invention will be
described in detail with reference to the accompanying
drawings.
Fig. 1 shows a perspective view of a first
embodiment of a sealing tape 10 of the present
15 invention. The sealing tape 10 is made of a sealing-
tape material which contains an unvulcanized rubber-
base material, a vulcanization accelerator thereof, an
anti-oxidizing agent, a pigment and a bulk filler. The
sealing tape 10 assumes an elongated shape with an
20 upper and a lower surface. The lower surface forms a
flat bottom surface 1, whiie the upper surface forms a
_circulafly—curved surface 2. The sealing tape 10 has a
predetermined thickness measured in a direction
berpendicular to the bottom surface 1, and is in an
25 unvulcanized state.
13
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meeting today's crack resistance requirenent and which woul d in
addition display an inproved resistance to 15 sol vency of petrol eum
products. Surprisingly, it has now been found that such

bi tumen conposition can be prepared by adding to a

Applied to the bottom surface 1 of the sealing
tape 10 is an adhesive layer 3 which is covered with a
protective tape 4 to keep the sealing tape 10 in an
unvulcanized state or condition which enables the

5 adhesive layer 3 to be firmly bonded to the bottom
surface 1 of the sealing tape 10. At this time, the
surface roughness in the bottom surface 1 of the
sealing tape 10, which is in the unvulcanized state or
conditioﬁ, facilitates the application of the adhesive

10 layer 3 to the bottom surface 1. Consequently, in the
present invention, it is possible to eliminate a
cumbersome application working of a double-faced
adhesive tape to the bottom surface 1 of the sealing
tape 10, which reduces the manufacturing cost.

15 However, in the present invention, it is also possible
to use such conventional double-faced adhesive tape in
blace of the adhesive 3 layer described above.
| The protective tape 4 covering the adhesive
layer 3 enables the sealing tape 10 to be wound into a

20 roll for convenience of storage.

On the other hand, the vulcanization
accelerator, .for example such as sulfur oxides and the
like, functions to vulcanize the unvulcanized rubber-
base material under the influence of heat generated in

25 a heating process. Due to the thus vulcanized rubber-

14
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bi tumen conponent a thernopl astic rubber and in ‘addition a

particul ar ethyl ene-vinyl acetate copolyner. 20 Accordingly, the
present invention provides a bi t umen conposition conprising a

bi t umen conponent, a t her nopl astic rubber in an anount of |ess than
8 %%

base material, the sealing tape becomes to a final
resilient rubber product assuming a fixed resilient
shape. The present invention is characterized in that
such vulcanization of the sealing tape 10 is carried

5 out in the heating process accompanied with a painting
process. The sealing tape 10 is in an unvulcanized
state or condition before it is applied to the metal
surfaces.

The anti-oxidizing agent, for example such as

10 polybutene and the like, is added to the sealing—tape
material to improve the sealing tape in
weatherability.

The pigment, for example such as titanium
oxides and the like, is used to pigment the sealing

15 tape 10 with a desired color.

The bulk filler, for example such as calcium
carbonate and the like, is used to swell the sealing-
tape material therewith. Further, the bulk filler
functions to increase the sealing-tape material in

20 strength.

The seéling tape 10 of the present invention
is used to cover a joint portion of metal plates. More
pafticularly, in the joint portion formed between
adjacent edge portions of the metal plates, the

25 sealing tape 10 is bonded to one of the adjacent edge

15
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and an et hyl ene-vinyl acetate copolyner in an anmount of | ess than 5

%W, both based on total bitunmen 25 conposition, wherein the
et hyl ene-vinyl acetate copol ymer has a vinyl acetate content in the
range of from20 to 35 %w, based on copol yner.
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portions of the metal plates to extend along the edge
portion, whereby water and dust are prevented from
entering through the other of the adjacent edge
portions of the metal plates in the joint portion.

On the other hand, as for the sealing tape 10
of the present invention which is in the unvulcanized
state or condition described above, due to its
properties, it is not possible to produce the sealing
tape 10 in the same method as that used in production
of a conventional vulcanized sealing tape shown in
Fig. 14. In other words, in a conventional method for
producing the conventional vulcanized sealing tape, a
vulcanized rubber-base material, which has been
already heated to a predetermined elevated temperature
and therefore is capable of being molded, is filled in
a cylinder having its bottom opening be equal in
cross—sectional shape to the conventional vulcanized
elongated sealing tape, and then extracted from the
cylinder by means of a piston to assume an elongated
shape of a final vulcanized rubber product, i.e.,
conventional sealing tape.

However, when the unvulcanized rubber-base
material is used and extracted from the cylinder in
the conventional method described above, it is not

possible for the unvulcanized rubber-base material to

16
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Al t hough the use of an ethyl ene-vinyl acetate | copol yner in a

t her nopl astic rubber-containing bitumen 30 conposition is as such known
in general ternms, see for i nstance EP-Bl-0337282 and EP-Bl - 0340210,
it should be noted that the advanced use of an ethyl ene-vinyl

assume a fixed shape as defined by the bottom opening
of the cylinder, which makes it impossible to produce
an elongated unvulcanized sealing tape.
In contrast with the above conventional
5 method, in the method of the present invention for
_ produding the elongated unvulcanized sealing tape, as
shown in Fig. 2, a plurality of the following process
steps are used:
A sealing—tape material preparing stép 100 for
10 preparing a sealing—tape material containihg an
unvulcanized rubber—-base material and its
vulcanization accelerator together with an anti-
oxidizing agent, a pigmeﬁt and a bulk filler:
A sealing—tape forming step 200 in which the
15 sealing-tape material is formed into a substantially
square—shaped sheet 201 while keeping its unvulcanized
condition; |
An adhesive applying step 300 for applying an
adhesive to a bottom'of the substantially square-
20 shaped sheét 201 through an adhesive.sheet 301; énd
A substantially square-shaped sheet cutting
step 400 for cutting the substantially square-shaped
sheet 201 backed with the adhesive or adhesive sheet
301 into at least one of the sealing tapes 10 each of

25 which assumes an elongated shape having a bottom

17
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acetate copol yner having the particular vinyl acetate - content as

now cl ai med has not been discl osed before. 35 Pref erably,
et hyl ene-vi nyl acetate copol yner

pr esent

i nventi on has a
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surface 1 and a predetermined thickness measured in a
direction perpendicular to the bottom surface 1 of the
sealing tape 10, wherein the substantially square-—
shaped sheet 201 is moved while having its upper
surface brought into press—contact with a roll-type
cutter 401 which is provided with at least a pair of
circular blades 402 axially spaced apart from each
other through an annular groove or concave portion 403
formed in a peripheral portion of the roll-type cutter
401.

In the sealing—tape material preparing step
100, the unvulcanized rubber—base material and its
vulcanization accelerator together with the anti-
oxidizing agent, pigment and the bulk filler are
loaded into a hopper 101 and mixed therein to prepare
the sealing-tape material having a temperature of
approximately 50 degrees centigrade.

In the sealing-tape forming step 200, the thus
prepared sealing-tape material is formed into the

substantially square-shaped sheet 201 while keeping

'its unvulcanized state or condition. More,

particularly, the sealing-tape material supplied from
the hopper 101 is squeezed between a pair of squeeze
rolls 202 to become the substantially square—shaped
sheet 201.

18
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In this case, the unvulcanized state or
condition of the sealing—tape material enables th
sealing-tape material to be capable of being mold
into a desired shape. Incidentally, the sealing-t
material in a semi-vulcanized state or condition
be used in the method of the present invention.

The substantially square—shaped sheet 201

e

.ed

ape

may

has

a flat bottoﬁ surface which may be slightiy circularly

curved in a direction perpendicular to the travel
direction of the sheet 201.

In the adhesive applying step 300, the .
adhesive is applied to the bottom surface of the
substantially square—-shaped sheet 201 through the
adhesive sheet 301. More particularly, prior to t
adhesive applying step 300, the adhesive is appli

opposite surfaces of an adhesive sheet 30l.

ing

he
ed to

Thereafter, a protective tape 302 is applied to each

of the opposite surfaces of the adhesive sheét 301

which is then wound into a roll. In the adhesive

applying step 300, one of the protective sheets 302,

which is oppositely disposed from the bottom surface

of the square-shaped sheet 201 and applied to the

adhesive sheet 301, is peeled off frdm the roll or

wound adhesive sheet 301 when the sheet 301 is applied

to the bottom surface of the square-shaped sheet

19
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vinyl acetate content in the range of from25 to 35 - %,

nore preferably in the range of from30 to 35 %,
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whereby the adhesive sheet 301 is bonded to the bottom
surface of the square—shaped sheet 201, as shown in
Fig. 2. The application of the adhesive sheet 301 to
the square-shaped sheet 201 should be carried out
immediately after completion of the sealing-tape
forming step 200. The adhesive sheet 301 thus bonded
to the bottom surface of the square—shabed sheet 201
functions to keep the shape of the sheet 201 constant,
which enables the sheet 201.to be wound into a roll
for storage.

In the square—shaped sheet cutting step 400,
as shown in Figs. 2 and 3, the square—-shaped sheet 201
travels along a stand 410 in a condition in which the
shéet 201 has its upper surface brought into press— -
contact with the roll-type cutter 401 which is |

rotatably driven counterclockwise as viewed in Fig. 2,

" so that the square—shaped sheet 201 is cut into a

plurality of the sealing tapes 10 of the present
invention at a time. In other words, as shown in Fig.
4, since the roll-type cutter 401 is provided with a
plurality of circular blades 402 axially spaced apart
from each other through the annular groove or concave
portion 403 formed in the peripheral portion of the
cutter 401,-the substantially sduare-shapéd sheet 201

is cut into the plurality of sealing tapes 10 each of

20
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based on copolynmer. - Preferably, the ethylene-vinyl acetate
copol yner to 5 be used in accordance with the invention is present in
an anmount of less than 3 %M, based on total bitunen conposi ti on.
More preferably, the ethylene-vinyl

which assumes an elongated shape having the bottom
surface 1 and a predetermined thickness measured in a
direction perpendicular to fhe bottom surface 1 of the
sealing tape 10.

5 : The bottom surface 1 of the sealing tape 10 is
flat, and may be slightly circularly curved in a
direction perpendicular to a longitudinal axis of the
elongated sealing tape 10. .

A maximum depth h of the anhular concave

10 portion 403 of the roll-type cutter 401 is larger than
the thickness d of the square-shaped sheet 201, as
shown in Fig. 5. Consequently, when the square-shaped
sheet 201 is squeezed and cut into the sealing tapes
10 by the roll-type cutter 401, upper opposite corner

16 portions of each of pieces X (shown in cross section
in Fig. 5) of the square-shaped sheet 201 are squeezed
to form an upper Eircularly curved portion of a
barrel-roof type form Y (shown in cross section in
Fig. 5) of the sealing tape 10. In practice, the upper

20 circularly curved portion of the barrel-roof type form -
Y is slightly larger in cross-sectional area than the
piece X of the square-shaped sheet 201, which prevents
the sealing—tape material from overflowing the annular
concave portion 403.

25 As described above, in the method of the

21
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acetate copolyner is present in an anount in the range of 0.51to0 3

%W, based on total bitunmen conposition. 10 Preferably, the
t her nopl astic rubber is present in an amount of less than 6 %,
based on total bitunen conposi tion.
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present invention, the square-shaped sheet 201 travels
from the left to the right (as viewed in Fig. 2), and

squeezed and cut into the plurality of the

" unvulcanized sealing tapes 10 by means of the roll-

type cutter 401.

In the above embodiment of the present
invention, although the annular concave portion 403 of
the roll-type cutter 401 assumes the circularly curved
shape in cross section as is clear from Fig. 4, it is
also possible for the annular concave portion 403 to
assume any other desired shape, which enables the
sealing tape 10 being produced to have its upper
surface shaped into the same desired shape descr1bed
above.

Now, another embodiment of the method of the
present invention for producing the sealing tape 10
will be described.

This another embodiment of the method of the.
present invention comprises the sealing-tape material
preparing step 100, sealing-tape forming step 200 and
the adhesive applying step 300 all described above. As
shown in Fig. 6, after completion of the adhesive
applying step 300, the square-shaped sheet 201 is
wound into a roll 203 for storage. By means of a pair

of pressure rolls 303, 304, the adhesive sheet 301 is

22
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The bi tunen conposition conprises a thernoplastic rubber. Suitably,

the bitumen conposition may conprise 15 one or nore different types of
t her nopl asti ¢ rubbers. Al though a w de range of thernoplastic
rubbers can suitably be used in accordance with the present

bonded to the square—shaped sheet 201. In other words,
the square-shaped sheet 201 is backed with the
adhesive sheet 30L.

After that, as shown in Fig. 7, a leading end

5 portion of the roll 203 (i.e., the rolled square-
shaped sheet 201) is pulled rightward to unwind the
roll 203, so that the square-éhaped sheet 201 thus
unwound is spread on the stand 410 flat by means of a
pair of holding rolls 305, 306.

10 After that, the square-shaped sheet 201 thus
flattened travels on the stand 410 rightward and is
pinched between the roll-type cutter 404 and a
pressure roll 405 oppositely disposed from the cutter

- 404 as shown in Fig. 7, so that the square-shaped

15 sheet cutting step 400 is realized. As shown in Fig.
8, the roll-type cutter 404 is provided with a
cylindrical barrel portion 404a on which fixedly
mounted are a plurality of circular blades 404b which
are spaced apart from éach other af equal intervals.

20 Formed between adjacent ones of the circular blades
404b on the cylindrical barrel portion 404a, is an
annular groove or concave portion a depth of which is
larger than the thickness of the square-shaped sheet
201. Consequently, when the roll—type cutter 404 is

. 25 brought into press-contact with the square-shaped

23
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I nvention, the preferred thernoplastic rubbers conprise optionally
hydr ogenat ed bl ock copol yners whi ch conprise 20 at least two term nal
pol y(nonovi nryl aromatic hydr ocar bon) bl ocks and at | east one central
pol y(conj ugat ed di ene) bl ock, form ng a continuous

sheet 201, the sheet 201 is cut into a plurality of
elongated sealing tapes 11 each of which assumes a
substantially square shape with a predetermined

thickness in cross section, as shown in Fig. 10(a).

5 . Then, the sealing tapes 11 thus obtained are
guided and aligned with their traveling patbs by means
of a guide roll 501 shown in Fig. 9. The guide roll
501 is provided with a cylindrical barrel portion 50la
on which a plurality of circular paftition members

10  501b are fixedly mounted in a manner such that they
501b are spaced apart from each other at equal
intervals to permit each of the sealing tapes 11 to be
received in a space formed between adjacent ones of
the circular partition members 501b of the guide roll

15 50la. A height of the partition member 501b is larger
than that (i.e., height or thickness) of the square-
shaped sheet 201 or sealing tape l1. A pressure roll
502 following the guide roll 501 is then brought into
press—contact with upper surfaces of the sealing tapes

20 11 to eliminate a difference in height between these
tapes 11 on the stand 410.

Then, as shown in Fig. 10(b), each of the
sealing tapes 11 thus aligned has its upper opposite
corner portions 1la trimmed by a roll-type grinder or

25 cutter 503 a rotational speed of which is far larger

24

il




net wor k. Preferably bl ock copol yner constituents are 25

sel ected fromthe group consisting of those of the formul ae A(BA) m
“or (AB)nX, wherein A represents a bl ock copol ymer of predom nantly
poly (nmonovinyl aromatic

than the traveling speed of the sealing tapes 11. This
grinder or cutter 503 is provided with a cylindrical
barrel portion. Formed in an outer peripheral portion
of the grinder or cutter 503 are a plurality of
5 annular grooves or concave portions 504 each of which
extends in a circumferential direction of the grinder
or cutter 503 and has a circularly-curved surface in
cross section. Consequently, after completion of the
trimming operation conducted by the grinder or cutter
10 503, the sealing tape 10 having a circularly-curved
upper surface in cross section is obtained, as shown in Fig.
1 or in dotted lines in Fig. 10(b). The grinder or
cutter 503 may have the surface of each of its annular
groove or concave portions 504 constructed of a filing
15 means, and assume the same shape as that of the roll-
| type cutter shown in Fig. 4, except that the depth of
the groove or concave portigh 504 is equal to the
- height of the sealing tape 11.
| On the other hand, a vacuum conduit 601 is
20 located directly upstream of the roll—-type grinder or
cutter 503 to suck up dust and tape filings removed by
the grinder or cutter 503; A press roll 602 is located
directly downstream of the roll-type grinder or cutter
503 to eliminate a difference in height between the

25 sealing tapes 11. After that, each of the sealing

25
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hydr ocar bon), wherein B represents a bl ock of predom nantly

pol y(conj ugated di ene), wherein X 30 represents the residue of a
mul tival ent coupling agent and wherein n represents an integer
1, preferably [err] 2, and mrepresents an integer [err] 1

preferably m is 1.

tapes 11 passed through the press roll 602 is wound on
a take—up roll 603 which is rotatably mounted on the
stand 410. |

In this embodiment of the present invention,

5 the roll-type grinder or cutter 503 is rotated
clockwise, i.e., in a direction opposite to the
traveling direction of the sealing tapes 11, as viewed

~in Fig. 7. However, it is also possible for the
grinder or cutter 503 to rotate counterclockwise,
10 provided that the rotational speed of the grinder or
cutter 503-is far larger than the traveling speed of
the sealing tapes 11.
Now, a method of repairs with the sealing tape
- 10 thus obtained according to the present invention

15 will be described.

W¥hen a car body panel is damaged, it is
necessary to repair such damaged panel. In this
repair, a sheet metal repaif is first conducted. After
that, according fo the present invention, the sealing

20 tape 10 (shown in Fig. 1) is cut into a piece having a
desired length. The adhesive layer 3 of the bottom
surface 1 of The thus obtained piece of the sealing
tape 10 with the desired length (hereinafter simply
referred to as the sealing tape) is then applied to a

25 joiht portion between metal plates while peeled from

. 26
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More preferably, the blocks A represent | predom nantly pol y(styrene)
bl ocks and the B bl ocks 35 represent predom nantly pol y(butadi ene)

bl ocks or

10

15

20

25

predom nantly pol y(i soprene) bl ocks. Miltival ent

its protective sheet 4 (shown in Fig. 1), so that the
joint portion of the metal plates is covered with and
bonded to the sealing tape 10.

More specifically, in the joint portioh, one
of the metal plates has its surface abut on a surface
of the other. Consequently, when the sealing tape 10
is applied and bonded to one of the metal plates in
the joint portion, it is possible to prevent water and
dust from entering the interior of the j&int portion.
As described above, the sealing tape 10 of the present
invention is capable of hermetically sealing the joint
portion of the metal plate. |

Since the sealing tape 10 is in the
unvulcanized state or condition and therefore capable
of being molded into any desired shape, it is also
possible to bend the sealing tape 10 when the tape 10
is applied to the joint portion of the metal plates.

After completion of the application of the
sealing tape 10 to the joint portion of the metal
plate, a body color paint is applied to the joint
portion, wherein: the paint is sprayed on the jeint
portion to form a paint layer thereon; and,
thereafter, a forced heating process for stabilizing
the paint layer thus applied is conducted in a spray

booth at a temperature of approximately 70 degrees

27
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centigrade for at least half an hour. Consequently, it
is possible to vulcanize the sealing tape 10 in the
forced heating process. After completion of the forced
heating process, the sealing tape 10 having been
vulcanized is capable of resiliently keeping its final
shape constant even when subjected to an external
force.

Since the sealing tape 10 is in the
unvulcanized condition, the sealing tépe 10 is capable
of being.bonded to any desired object and being freely
varied in shape. Even when the sealing tape 10 is bent
to a desired shape along the joint portion of the
metal plates, there is no fear that the thus bent
portion of the sealing tape 10 slacks or separates
from the joint portion of the metal plates.

Further, at this time, the bottom surface 1
(which is coated with the adhesive layer 3) of the
sealing tape 10 is varied in shape when pressed
against the joint portion of the metal plates, which

enables the adhesive layer 3 bonded to the bottom

surface 1 of the sealing tape 10 to fit the joint

portion of the metal plates. Consequently, even vhen
the joint portion of the metal plates is constructed
of a stepped surface, it is also possible for the

sealing tape 10 of the present invention to fit such

28
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stepped joint surface of the joint portion.

After completion of the application of the
sealing tape 10 to the joint portion of the metal
plates, the sealing tape 10 applied to the joint
pbrtion is subjected to a painting process, in which
the sealing tape 10 is painted and then heated, and,
therefore vulcanized, whereby the thus vulcanized
sealing tape 10 is capable of resiliently keeping its
bent shape constant.

Therefore, the method of rebairs of the
present invention may eliminates a conventional
vulcanization step, because the conventional painting
process is accompanied with its own heating step which
enables the sealing tape 10 to be vulcanized.

Fig. 11 is another embodiment of the sealing
tape 10 of the present invention. The sealing tape 10
shown in Fig. 11 is made of the same sealing-tape
material as that of the sealing tape 10 shown in Fig.
1. ‘The big difference betwéen these sealing tapes 10

is that the former shown in Fig. 11 has a stepped

‘bottom surface while the latter has a flat bottom

surface 1. Incidentally, in the embodiment of the

sealing tape 10 shown in Fig. 11, both an adhesive

25

layer and a protective sheet corresponding to those 3

and 4 shown in Fig. 1 are omitted to perspicuity.

29
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coupling agents to be used include those commonly known in the art.
Wth the term"predom nantly” is nmeant that the respective bl ocks A
and B are mainly derived fromb5 -nmonovi nyl aromatic hydrocarbon nononers
and conj ugat ed :

More particularly, the stepped bottom surface
of the sealing tape 10 shown in Fig. 11 is constructed
of: a first flat bottom surface 11; a second flat
bottom surface 12, which is lower than the first flat

5 bottom surface 11; and, a connecting surface 13
therebetween, The connecting surface 13 extends in a
direction perpendicular to the bottom surfaces 11, 12
therebetween. |

As is clear from Fig. 11, the sealing tape 10

10  has: an upper circularly-curved convex surface 14,
which is oppositely disposed from the first flat
bottom surface 11; a flange surface 15, which is
oppositely disposed from the second flat bottom
surface 12; and, a root portion 16, which is disposed

15 between the convex surface 14 and the flange surface
15 to extend along the entire length of the sealing
tape 10.

_ The stepped bottom surface of the sealing tape
10 having the above construction facilitates

20 application of this sealing tape 10 to a stepped joint
portion formed between the metal plates. For example,
as shown in Fig. 13, a second metal plate B has its
edge portion fitted in a bent end portion C of a first
metal plate "A”, so thét a stepped joint portion D is

25 formed therebetween. When the joint portion D is

- 30
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di ene nononers, which nononmers nmay be m xed wi th ot her ' structurally

rel ated or non-rel ated co-nononers, e.g. nonovi nyl aromatic
hydr ocar bon nononers as nain conponent and small anmounts (up to 10%
of other 10 nononers or butadiene m xed with isoprene or snal

coated lengthwise with the sealing tape 10 shown in
Fig. 11, this sealing tape 10 is applied to the joint
portion D in a manner such that: the first flat bottom
-surface 11 oppositely disposed from the convex surface
5 14 of the sealing tape 10 is bonded to the metal plate
"A"; and, the second flat bottom surface 12 oppositely
disposed from the flange sﬁrface 15 of the sealing
tape 10 is bonded to the metal plate B.
Consequently, the sealing tape 10 may have its
10 bottom surfaces 11, 12 and connecting surface 13
therebetween perfectly fit the stepped joint portion D
of the metal plates “A”, B without fail, whereby the
joint portion D is hermetically sealed.
{EXAMPLE) :
15 Now, an example of the sealing tape 10, 11 of
the present invention will be described.

Mixed in the hopper 101 at a temperature of
approxiﬁately 50 degrees centigrade to prepare the
sealing—tape material were: a 40 parts by weight of

20 -the unvulcanized rubber—base material; a 10 parts by
weight of the sulfur oxides as the vulcanization
accelerator; a 12 parts by weight of polybutene as the
anti-oxidizing agent; a 10 parts by weight of titanium
oxides as the pigment; and, a 28 parts by-weight of

25 calcium carbonate as the bulk filler.
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anounts of styrene. More preferably, the block'copolyners

contain pure pol y(styrene), pure poly(isoprene) or pure
pol y(but adi ene) bl ocks, of which the poly(isoprene) or 15
pol y(but adi ene) bl ocks may be sel ectively hydrogenat ed

Namely, the composition of the sealing-tape

material is shown in the following Table 1:

(TABLE 1)

rubber—-base material ......... 40 parts by weight
5 sulfur oxides ................ 10 parts by weight

polybutene ..........c....o... 12 parts by weight

titanium oxides .............. 10 parts by weight

calcium carbonate ............ 28 parts by weight

As shown in Fig. 2, the sealing-tape material

10 thus prepared was then formed into the substantially
square-shaped sheet 201 having a length of 12 -
centimeters in the forming'step 200. Immediately after
completion of this forming step 200, the square—shaped
sheet 201 was backed with the adhesive sheet 301

15 coated with an adhesive. After that, the square-shaped
'sheet 201 was cut into a plurality of sealing tapes 10
at a temperature of approximately 40 degrees
centigrade at a time by means of the roll-type cutter
401 on the stand 410.

20 . The thus obtained unvulcanized sealing tape 10
was applied to a bent joint portion formed between
metal plates. After application of the sealing tape 10
to the bent joint portion, any slack or any separation
of the sealing tape 10 was not found in such bent

25  joint portion of the metal plates. Then, a painting
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to at - nost a residual ethylenic unsaturation of 20% nore preferably
| ess than 5% of its original unsaturation content prior to

hydr ogenat i on. Preferably, however, the bl ock copolyners are not 20
sel ectively hydrogenated. Mst preferably, the applied

process was conducted, in which the sealing tape 10
applied to the bent joint portion of the metal plates
was subjected to a heating process, and, therefore
vulcanized. After that, the sealing tape 10 thus

5 vulcanized was found to be capable of resiliently
keeping its fixed shape bent along the bent joint
portion of the metal plates.

In the unvulcanized sealing tape 10 of the

present invention, due to its unvulcanized condition,

10 the sealing tape 10 is capable of being bonded to any
object and also capable of varying its shape so as to
fit any object’s shape, which eliminate any fear of
slack and separation of the sealing tape 10 applied to
the object. Consequently, it is possible to appl& the

15 sealing tape 10, 11 of the present invention to any
object in an easy manner, which improves the sealing
tape 10, 11 of the present invention applied to the
object in appearance in finishing.

In the method of the present invention for

20 producing the sealing tape 10, 11, since the square—'
shaped sheet 201 is continuously cut by the roll-type .
cutter 401 while traveling oﬁ the stand 410, it is
possible to obtain the elongated unvulcanized sealing

tapes 10, 11.

25 Due to the annular grooves or concave portions
33
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bl ock copol ymer has the structure ABA, wherein A has an appar ent

nol ecul ar wei ght of from 3000 to 100, 000, preferably from5000 to
25,000 and the di bl ocks AB have an apparent nol ecul ar 'weight in the
range of from 25 50,000 to 170,000. Preferably, the diblocks AB have

an

403 of the cutter 401, it is possible to have the
upper surface of the sealing tape 10, 11 of the
present invention formed into a circularly-curved
convex shape or barrel-roof like shape in cross
5 section, which enables.the sealing tape 10, 11 to be
. well adapted to its use.

In the method of the present invention for
repairs, the sealing tape 10, 11 is bent while applied
to the joint portion of the metal plates. After that,

10 the sealing tape 10, 11 of the present invention
applied to the joint pdrtion is subjected to the
painting process, in which the sealing tape 10, 11 is
heated, and, therefore vulcanized. Consequently, the
thus vulcanized sealing tape 10, 11 of the present

16 invention is capable of résiliently keeping its fixed
shape formed when applied to the joint portion'of the
metal plates in repairs. Due to the above painting
process accompanied with the heating step, it is
possible for the method of repairs of the present

20 invention to eliminate a éonventional independent

vulcanization process.
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apparent nol ecular weight in the range of from 70, 000 to 120,000f
Wt i the termapparent- nol ecul ar wei ght" as used t hr oughout t he

?‘rggcszmmnmlmlmﬂurm Ere;[]ieogm ecul ar 30 wei ght of a polyner, as
* c L L} S *

at is claimed i

1. A sealing tape made of a sealing-tape méterial
containing an unvulcanized rubber-base material and
its vulcanization accelerator, said sealing tape

5 assuming an elongated shape with a bottom surface and
a predetermined.thickness measured in a direction
perpendicular to said bottom surface.
2. The sealing tape as set forth in claim 1,
wherein:

10 added to said unvulcanized rubber—base
.material together with said vulcanization accelerator
is an anti-oxidizing agent.

3. The sealing tape as set forth in claim 1,
wherein: .

15 an adhesive is applied to said bottom surface
-of said sealing tape.

4. The sealing tape #s set forth in claim 1,
wherein:
said bottom surface is a stepped surface.

20 5. A method for producing a sealing tape,
comprising:

a sealing-tape material preparing step for
preparing a sealing-tape material containing an
unvulcanized rubber-base material and its

25 vulcanization accelerator;

- 35
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chromat ography (GPC) using poly(styrene) calibration st andar ds

(accordln to ASTNI3536 The originally prepared
pol y(conj ﬁ’ﬂl’ﬂﬂ""m“mumls bl ocks usually contain from5 to 65 % by
melght VI originating from1,2 polynerisation relative to

a sealing-tape forming step in which said
sealing-éape material is formed into a substantially
square—shaped sheet while keeping its unvulcanized
condition;

5 : an adhesive applying step for applying an
adhesive sheet to a bottom.of said substantially
square-shaped sheet, said adhesive sheet being coated
with an adhesive; and

a substantially square-shaped sheet cutting

10  step for cutting said substantially square-shaped
sheet into at least one of said sealing tapes each of
which assumes an elongated shape having a bottom
surface and a predetermined thickness measured in a
direction perpendicular to said bottom surface of said

16 . sealing tape,_whereiﬂ saiﬂ substantially square-shaped
sheet is moved while having its upper surface brought
into press-contact with a rolI-t}pe cutter provided
with at least a pair of circular blades axially spaced
apart from each other through an annular concave

20 portion formed in a peripheral portion of §aid roll-
type cutter.

6. . The method for producing the sealing tape, as
set forth in claim 5, wherein: |

said annular concave portion of said roll-type

25 cutter has a circularly-curved shape in cross section.

36
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t he conjugated di ene nplecules, and preferably a vinyl

|
AR L n

10
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20

25

1. The methodlfor producing the sealing tape,'as
set forth in claim 5, wherein:

an anti-oxidizing agent is added in said
sealing—tape material preparing step.

8. An apparatus for producing a sealing tape,
comprising:

- a sealing-tape material preparing means for
preparing a sealing-tape material containing an
unvulcanized rubber-base material and its
vulcanization accelerator;

a sealing—tape forming means in which said
sealing-tape material is formed into a substantially
square-shaped sheet while keeping its unvulcanized
condition;

an adhesive applying means for applying an
adhesife sheet to a bottom of said substantially
square—shaped sheet, said adhesive sheet having its
botton surface coated with an adhesive; and

a substantially square—-shaped sheet cutting
means for-cutting said'substahtially square—shaped
sheet into at least'one of said sealing tapes each of
which assumes an elongated shape having a bottom
surface and a predetermined thickness measured in a

direction perpendicular to said bottom surface of said

sealing tape, wherein said suybstantially square-shaped

37
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sheet is moved while having its upper surface brought
into press—contact with a roll-type cutter provided |
with at least a pair of circular blades axially spaced
apart from each other through an annular concave

5 portion formed in a peripheral portion of said roll-
type cutter.
9. The apparatus for producing the sealing tape,
as set forth in claim 8, wherein:

said annular concave portion of said roll-type

10 cutter has a circularly-curved shape in cross section.
10. The apparatus for producing the sealing tape,
as set forth in claim 8, wherein:

an anti~oxidizing agent is added in said
sealing—tape material preparing means.

15 .11. . A method for producing a sealing tape,
éomprising: '

a sealing—tape material preparing step for
preparing a sealing-tape material containing an
unvulcanized rubber—base material and its

20 vulcanization accelerator;

a sealing-tape forming step in which said

sealing—tape material is formed into a substantially

square—shaped sheet while keeping its unvulcanized

condition:;
25 an adhesive applying step for applying an
38
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content from 10 to 55% by wei ght. The conp
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accordi ng to the present invention,

M n | t | .
Mﬂﬂ ”’ 'j)O ymerl se Vi ny aronaltl C nononers 1IN an anoun (0]

adhesive sheet to a bottom of said substantially
square-shaped sheet, said adhesive sheet having its
bottom surface coated with an adhesive;

a substantially square—shaped sheet cutting
step for cutting said substantially square-shaped
sheet into at least one of said sealing tapes each of
vhich assumes an elongated shape having a bottom
surface and a predetermined thickness measured in a
direction perpendicular to said bottom surface of said
sealing tape assuming a substantially rectangular
shape in cross section, wherein said substantially
square—shaped sheet is moved while having its upper

surface brought into press—contact with a roll-type

cutter provided with at least a pair of circular

. blades axially spaced apart from each other through an

| et e bl ock
is normally

annular concave portion formed in a peripheral portion-

of said roll-type cutter, wherein said annular concave
portion of said roll-type cutter has a depth lafger in
value than said predetermined thickness of said
substantially square—-shaped sheet; and

a lengthwise trimming step for trimming
lengthwise opposite corner portions, in cfoss section,
of an upper surface of said sealing tape by means of a
roll-type grinding means.

12. An apparatus for producing a sealing tape,
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5 from10 to 60% by weight and preferably from15 to 45% by
wei ght . The apparent nol ecul ar wei ght of the total bl ock
copol ymer wi [T normarty—be—n—the range of from 100, 000 to 500, 000"

and preferaﬁ!m'c”"'!r"ﬂ”"mﬁm of from 150, 000

comprising:

a sealing-tape material preparing means for
preparing a sealing—tape material containing an
unvulcanized rubber-base material and its

5 vulcanization accelerator:;

a sealing—-tape forming means in which said
sealing-tape material is formed into a substantially
square—shaped sheet while keeping its unvulcanized
condition; |

10 an_adhesive'applying means for applying an
adhesive sheet to a bottom of said substantially
square—shaped sheet, said adhesive sheet having its
bottom surface coated with an adhesive;

a substantially square—shaped sheet cutting

15 means, for cutting said substantially square—shaped
sheet. into at least one of said sealing tapes each of
which assumes an elongatéd shape having a bottom
surface and a predetermined thickness measured in a
direction perpendicular to said bottom surface of said

20 sealing tape assuming a.substaqtially rectangular
shape in cross section, wherein said substantially
square—-shaped sheet is moved while having its upper
surface brought into press—contact with a roll-type
cutter provided with at least a pair of circular

25 blades axially spaced apart from each other through an

| 40
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10 to 200, 000. As exanpl es of suitable pure block copol yners
can i G 1651, KRATON G 1654, KRATON G

1657, KRAT. . G 1701, KRATON D- 1101, KRATON D- 1102,
KRATON D- “ | |, KRATON D-
* [ L ] S *

annular concave -portion formed in a peripheral portion
of said roll-type cutter, wherein said annular concave
portion of said roll-type cutter has a depth larger in
value than said predetermined thickness of said
5 substantially square—shaped sheet; and
a lengthwise trimming means for trimming
lengthwise opposite corner portions, in cross section,
of an upper surface of said sealing tape by means of a
roll-type grinding means.
10 13. A method of repairs with a sealing tape,
comprising the steps of:
applying said sealing tape to a joint between
a pair of metal surfaces or metal plates to bond said
sealing tape to said joint while bending said sealing-
15 tape, wherein said sealing tape is made of a sealing-
tape material containing an unvulcanized rubbér-base
material and its vulcanization accelerator, said
sealing tape assuming an elongated shape with a bottom
surface and a predetermined thickness measured in a
20 direction perpendicular to said bottom surface; and
.applying_a paint to an upper surface of said
sealing tape thus bent and bonded to said joint,
wherein said paint is subjected to a heating process
in which said seéling tape thus bent and bonded is

25 . vulcanized to become a final rubber product with a
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15 1116, KRATON D-1117, KRATON D-1118, KRATON D-1122, KRATON
D-1135X, KRATON D-1184, KRATON D-1144X, KRATON D- 1300X, KRATON
D 4141 and KRATON D- 4158 (KRATON is a trademarKk) . The

bitumen to be used may be a residue from

| A O O

fixed resilient shape thus bent and bonded.

\'
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20 distillation of crude oil, a cracked residue, an extract of a -
a bitunen derived from propane bi tunmen, butane bitunen,
pent ane bitunmen or m xtures thereof . Ot her suitable bitunens include

crude oil,

m Xt ur es of

10

15

20

t he above bitumens with extenders (fluxes) such as

BST OF DISCLOSURE
“SEALING TAPE AND METHOD AND APPARATUS FOR ITS
PRODUCTION, AND METHOD OF REPAIRS WITH IT”
The tape is free from any slack and separation
even when it is applied and bonded to a metal joint
portion vhile being bent. The tape, made of an

unvulcanized material containing an unvulcanized

rubber-base material, a vulcanization accelerator, an

anti-oxidizing agent, a pigment and a bulk filler, is
formed into an eldngated shape having an upper and a
lower surface and a predetermined thickness measured
in a direction perpendicular to the lower surface or
flat bottom surface 1. The upper surface forms a
circularly-curved surface 2 in cross section. Since
the tape is in an unvulcanized state, it is capable of

being free bent when applied to the metal joint.

portion. After application of the tape to the metal

joint portion, a paint is applied to the tape, which
is followed by a heating process in which the tape is

heated, and, therefore vulcanized.

(see Fig. 1)
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25 petrol eum extracts, e.g. aromatic extracts, distillates or

residues. Suitably, use is nade of a bitunen conponent whi ch has not
been subjected to an oxidation - treatnent. Suitably, the bitunmen has
a penetration in the range of from50 to 400 dnm preferably 60 to
200 -

FIG. 1
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30 dnm (as neasured by ASTM D 5 at 25[err]C), and a softening

point in the range of from30 to 60 [err]C, preferably in
of from35 to 50 [err]C (as neasured by ASTM D 36) .
Fillers such as carbon black, silica and cal ci um

FIG. 2
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35 carbonate, stabilisers, antioxidants, .pignments, and
are known to be useful in bitunmen conpositions
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- 6- ~ and can be I ncorporated in"the bitunmen conpositions of
this invention in concentrations taught in the art.
i nvention further relates to a process

FIG. 8
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FIG. 10
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for preparing any of the present bitum nous 5 conpositions conprising

m xi ng a bitunmen at el evated tenperature with less than 8 % of a
t her nopl astic rubber and | ess than 5 % of an et hyl ene-vi nyl
acetate copol ynmer, both based on total bitunmen conposition.

FIG. 11

FIG. 12
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Sui tably, the present process is carried out at a 10 tenperature in the

range of from 160 to 220 [err]C Preferably, the process
according to the present invention is carried out at a tenperature
in the range of from170 to 190 [err]C.
FIG. 13
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The process may be carried out at anbient pressure 15 or el evated
pressure. Normally, however, it will be carried out at anbient

pressure. Sui tably, the present process is carried out over a
period of time of |ess than 6 hours, preferably |ess

FIG. 15
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:than 2 hours.

The present invention stdidd.- TUTtgﬁmﬂ$f

use of a bitumen conposition as descri bed herelnbefé an
~m xture for road applications. - The pre§én?"tﬁwgﬂtﬁﬁﬁ%¥yrﬁf
illustrated by - Y Claim(s)  * pagecs :
: & Drawing(s) paged ----- to
1 E{Aﬁmnmwt : paged 2. 5 ¢
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SEALING TAPE AND METHOD AND APPARATUS FOR ITS
PRODUCTION, AND METHOD OF REPAIRS WITH IT
KGRO OF 0
Field of the Invention:
The present invention relates to a sealing
tape and a method and apparatus for its production,
and a method of repairs with it,fénd more harticularly

to a sealing tape for covering, in a car body, an

exposed metal surface, a joint between metal plates, a

shoulder portion in joint, and like stepped portions.
escription o £ Prior Art:

In the manufacture of automobiles, it has been
the practice to'applf.a sealing agent to joint
portions and joint shoulder portions in car bodies
such as body panel joints and hemming portions in door
and hoods of the car bodies to prevent water and dust
from entering the car bodies. More specifically, as
shown in Fig. 15, in case that an inner metal plate B
is inserted into -and jointed to a bent portion C of an
outer metal plate "A” which is provided with the bent
portion C in its end portion, a joint shoulder portion
D extending in a direction perpendicular to the plane
of the drawing paper is cdvered with a strip of
sealing agent E having been squeezed out of a tube

through its nozzle, so that the thus sealed joint

[RERLACBMEN SHEET |
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means of the'follomﬁng Exanpl es. 25 Exanmple 1 : A bi tunen
conposition in accordance with the present invention was prepared as -

fol | ows.

10

20

25

A bitunen having a penetration of 88 dmm (as neasured

shoulder portion D extends in the direction
perpendicular to the drawing paper.

The application of this sealing agent E to the
car body is carried out by an industrial robot during
the manufacture of the.car or automobile.
Consequently, it is pdssible to control, with high
accuracy, both the amount of the.spdling agent E being
squeezed out through the nozzle and a traveling
distance of the nozzle, which enables the sealing
agent E having been applied to the car body to assume
a constant shape in cross section, as shown in Fig.

14. The application of the sealing agent E to the car
body is followed by the application of paint.

WVhen the joint of car body panels is deformed
by an impact applied~to the car, it is necessary to
répair such deformed joint so as to have the joint
return to its original shape in appearance.

In such repairing and paint application of the
car body, after completing the repaif in shape of the
joint of the car body panels, the sealing agent E is
applied to the joint in a manner such that: thé nozzle
of the tube, which is made of, for example, metal and
fiiled with the sealing agent E, is manually brought
into direct contact with a joint of the car body by an

auto worker; and, the sealing agent E is also manually

3 0 JUN 1997
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by ASTM D 5 at 25C) and a softening point-of 47.5 [err] C.30
measured by ASTM D 36) was mixed at a tenperature

for 1 hour with 4% by weight of a |linear. non- hydr ogenat ed

pol yst yr ene- pol ybut adi ene- pol ystyrene

wei ght of an et hyl ene-vi nyl

10

20

25

squeezed out of the tube through the nozzle-thereof
while the nozzle of the tube is manually moved along
the course of the joint by the worker, whereby the
apﬁlication of the sealing agent E to the course of
the joint is manually carried out by the worker.

In such manual operations, it is very
difficult for the worker to keep constant the amount
of the sealing agent E applied to the course of the
joint even when he concentrates his attention on his

work in which he must constantly squeeze the sealing

agent E out of the tube as he moves the tube along the

course of the joint. In other words, in most cases,

the worker fails to accufately trace the course of the

_joint, which results in an uneven finishing surface of

the sealing agent E thus applied to the joint. Due to
this failure, the joint of the body panels thus

repaired fails to assume the same shape as that of a

- joint of body panels in a new car. The shape of the

joint in a new car is shown in Fig. 15 in cross
section. - |

Previous to the present invention, the
inventor of the subject application has already
proposed a conventional sealing tape 10. This sealing
tape 10 enables a user to seal the joint of car body

panels with it in a very easy manner, and the joint

(as
of . 180 [err] C and

bl ock copol yner and 2% by
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acetate copolyner, both based on total bitumen 35 canposition. The
et hyl ene-vinyl acetate copolyner had a vinyl acetate content of 33 %

by wei ght, ‘based on

thus sealed with the tape 10 is excellent in
finishing.
As shown in Fig. 14, the conventional sealing

tape 10 assumes an relatively thick strip—like.shape

5 with a stebped bottom surface, and is made of

| vulcanized rubber material to resiliently keep its
original shape. In use, such conventional sealing tape
10 is adhesively applied to a joint shoulder portion
of metal plates (See, Japanese Utility Model

10 Registration No. 3,004, 875).

For example, as shown in Fig. 13, in

application of the conventional sealing tape 10
assuming the above shape to the the joint shoulder
portion D located between the outer or first metal

15 plate "A" and the inner or second metal plate B which
is inserted into and jointed to the bent portion C of
the first metal platé “A” which is provided with the
bent portion C in its end portion, the sealing tape 10
has its first bottom surface portion 11, which is

20 opposite to a curved portion 14 of the tape 10, and
its second bottom surface portion 12, which is
opposite to a flange edge portion 15 of the tape 10,
adhesively applied to the metal plates "A” and B,
respectively. o |

25 As a result, both the first bottom surface

30 JUN 1957
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PCT/ EP97/ 02707 WD 97/ 44397

portion 11 and the second bottom surface portion 12 of
the conventional sealing tape 10 may firmly adhere to
the joint shoulder portion D located between the metal

plates "A” and B, which ensures that the joint

(=4 ]

shoulder portion D is sufficiently sealed up.
' However, for example, as shown in Fig. 12,
when the conventional sealing tapprO is used in a
| joint shoulder portion of metal plates of an inner
side of a car rear door (an upholstery lining panel of
10 which is removed in Fig. 12), it is necessary to bend
the sealing tape 10 at substantially right angles in a
'manner such that the sealing tape 10 extends along a
corner portion G of the door to adhere to the corner
portion G. |
15 In this case, the sealing tape 10 often slacks
in or separate from the corner portion G of the door,
which impairs the door in its surface finish quality.
In order to improve the door in such surface finish
quality, it is necessary to manuallf apply.the seéling
20 agent E to this corner portion G of the door as is in
the conventional application.
The above-mentioned slacking and separation of
the sealing tape 10 occurs because of its resiliency.
In other words, since the sealing tape 10 is made of

25 rubber material having been vulcanized and assumes a
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-7- ' copol yner. The bl ock copol yner had a 31%w styrene
content, an apparent nol ecul ar wei ght of 170,000 and cont ai ned
pol yst yr ene- pol ybut adi ene di bl ocks havi ng an '

strip—like or elongated shape with resiliency, such

slacking and separation occurs in the corner portion G
. of the door. In general, rubber material is vdlcénized

to assume a fixed shape of a desired rubber product,

5 because rubber material not vulcanized may vary in
shape under pressuré. Consequently, such rubber
material not vulcanized is not adedﬁate for the
purpose of the sealing tape which must keep its shape
for a long period of time in.use. |

10 SUMMARY OF THE INVENTION
Under such circumstances, the present
invention was made on the basis of the fact that the
application of paint in car repairs is accompanied
wiih a heating process. Consequently, it is an object
15 of the present invention to provide a sealing tape and
a method and apparatus for its production, and a
method of repairs with the sealing tape which is an
‘unvulcanized tape, and, therefore capable of freely
varying in shape when fequired to Bend; the method of.
20 repairs using the heating process to vulcanize this
sealing tape.
According to a first aspect of the present
invention, the above object of the présent invention
is accomplished by providing:

25 A sealing tape made of a sealing-tape material
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3 0 JUN 1997

msssniys sncenryiwnad




apparent nol ecul ar wei ght of 90, 000. An asphalt m xture 5 was then

prepared by m xing the bitunmen conposition so obt ai ned with
aggregat e. Subsequently, an asphalt speci nen was prepared in

accordance with the Marshall met hod RAW 57. The asphalt speci nen was

t hen stored
7

——

containing an unvulcanized rubber-base material and
its vulcanization accelerator, the sealing tape
assuming an elongated shape with a bottom surface and
a predetermined thickness measured in a direction

5 perpendicular to the bottom surface.

Since the sealing tape of the present
invention is in an unvulcanized state, it is capable
of being freely deformed. Consequently, even when the
sealing tape of the present invention is bent into a

10 desired shape, there no fear that the tape slacks and
separates from a portion to which the taﬁe is applied.

According to a seéond aspeét of the present
invention, the above object of the present invention
is accomplished by providing:

15 The sealing tape as set forth in the first
aspect of the present invention, wherein:

added to the unvulcanized rubber-base material
together with the vulcanization accelerator is an
anti-oxidizing agent.

20 - The anti-oxidizing agent is capable of
improving the sealing tape of the present invention in
weatherability. _ |

An adhesive may-be applied to the bottom
surface of the sealing tape, the unvulcanized state of

25 which tape makes it possible to apply the adhesive to




under Jetfuel Al for 24 hours. Then the solution was 10 . décanted and.

the mass of the asphalt specinmen was ' . determned after drying for 24
hours at ambi ent tenperature. A kerosene resistance, which is
expressed as a percentage of the nass of the original asphalt

8

ar——

the bottom surface of the sealing tape.

According to a third aspect of the present
~invention, the above~objé¢t of the present invention
is accomplished by providing:

5 ' The sealing tape as set forth in the first
aspect of the present invention, wherein:

the bottom surface is a stepped surface which
enables the sealing tape to be brought into close— or
hermetic-contact with a stepped joint or shoulder

10 portion of metal plates.

According to a fourth aspect of the preéent
invention, the above object of the present invention
is accomplished by providingl

A method for producing a seaiing tape,

15 comprising:

a sealing—tape material preparing step for
preparing a sealing—tape material containing an
unvulcanized rubber-base ﬁaterial and its
vulcanization accelerator;

20 a sealing-tape forming step in which the
sealing-tape material is formed into a substantially
square-shaped sheet while keeping its unvulcanized
condition;

an adhesive applying step for applying an

25 adhesive sheet to a bottom of the substantially

e .

‘_..—
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speci men, was observed of 0.8% 15 Exanpl e 2 : A bi tunmen

conposition in accordance with the present invention was prepared in
a simlar manner as described in Exanple 1, except that 5% by wei ght
of the '

9

square—shaped sheet, the adhesive sheet being coated
with an adhesive; and

a substantially square-shaped sheet cutting
step for cutting the substantially square—shaped sheet

5 into at least one of the sealing tapes each of which
assuhes an elongated shape having a bottom surface and
a predetermined thickness measured in a direction
perpendicular to the bottom surface of the sealing
tape, wherein the substantially square-shaped sheet is

10 moved while having its upper surface brought into
press—contact with a roll-type cutter provided with at
least a pair of circular blades axially spaced apart
from each other through an annular concave portion
formed in a peripheral portion of the roll-type

15 cutter.

In this method for producing the sealing tape,
the annular concave portion of the roll-type cutter
may be a circularly-curved shape in cross section
which is adapted for being used. | _

20 Further, in the method for producing the
sealing tape, an anti-oxidizing agent may be added in
the sealing-tape material preparing step. The anti-
oxidizing agent is capable of improving the
unvulcanized sealing tape in weatherability.

25 According to a fifth aspect of the present
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bl ock copol yner,

based on total bitunmen conposition, 20 was used.

Subsequently an asphalt speci nen was prepared ~ fromthe bitunen

conposition so obtained in a simlar manner as described in Exanple

1. The asphalt specinen di spl ayed a kerosene resistance of 0.6%
10

10

15

20

25

invention, the above object of the present invention
is accomplished by providing:

A method of repairs with a sealing tape,
comprising the steps of:

applying the sealing tape to a joint between a
pair of metal surfaces or metal plates to bond the
sealing tape to the joint while bending the sealing
tape, wherein the sealing tape is.made of a sealing-
tape material containing an unvulcanized rubber-base
material and its vulcanization accelerator, the
sealing tape assuming an elongated shape with a bottom
surface and a predetermined thickness measured in a
direction perpendicular to the bottom surface; and

applying, in a painting process, a paint to an
upper surface of tﬁe sealing tape thus bent and bonded
to the joint, kherein the paint is subjected to a
heating process in which the sealing tape thus bent
and bonded is vulcanized to become a final rubber
product with a fixed resilient shape thus bent and
bonded. _

In this method of repairs with the sealing
tape, the sealing tape has its bottom surface bonded
to the joint of the metal surféces, which is followed

by the the painting process accompanied with the

heating process for vulcanizing the sealing tape.

RN SHEET|
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Exanple 3 25 For reasons of conparison a bitumen conposition was

prepared in a simlar manner as described in Exanple 1 except that
no bl ock copol ynmer and 5.5% by wei ght of an - ethylene-vinyl acetate
copol ymer was used, based on '

11

——

Consequently, the sealing tape subjected to the
hearing process is vulcanized to become a final rubber
product assuming a fixed resilient shape thus bent and
~ bonded, which enables the sealing tape thus vulcanized
5 to resiliently keep its final shape.
| BRIEF DESCRIPTION O WINGS
Fig. 1 is a perspective view of an embodiment
of the sealing tape of the present invention;_
| Fig. 2 is a schematic diagram of an embodiment
10 of an apparatus of the preseht”ihvention for carrying
out an embodiment of the method of the present
invention for producing the sealing tape shown in Fig.
1;
Fig. 3 is a perspective view of the roll-type
15 cutter for cutting the square-shaped sheet in thé
method of the present invention for producing the
sealing tape shown in Fig. 1.

Fig. 4 is a side view of the roll-type cutter

used in the method of the present fnvention
20 illustrated in Fig. 2;

Fig. 5 is a cross—sectional view of the
sealing tape shown in Fig. 1, illustrating a forming
process of the sealing tape conducted in the
substantially square-shaped sheet cutting step of the

25 method of the present invention shown in Fig. 2:




total bitunen conposition, having a vinyl acetate 30 content of 18% by

wei ght, based on copol yner. Subsequent|ly an asphalt speci nen was

prepared fromthe bi t umen conposition so obtained in a simlar

manner as described in Exanple 1. The asphalt specinen displ ayed
12

Fig. 6 is a perspective view of a wihding
process for winding the substantially square-shaped
sheet into a rolled sheet;

Fig. 7 is a perspective view of another

5 embodiment of the apparatus of the present invention
for carrying out the method of the present invention
for producing the sealing tape sbqwn in Fig. 1;

Fig. 8 is a plan view of the roll—typg cutter
used in the present invention;

10 Fig. 9 is a plan view of a guide roll used in
the present invention:

Fig. 10(a) is a schematic diagram illustrating
the substantially square—shaped sheet cutting step
conducted in the method of the present invention;

15 Fig. 10(b) is a schematic diagram illustrating
a lengthwise trimming step for trimming lengthwise the
opposite corner portion, in cross section, of an upper
surface of the sealing tape.by means of a roll-type
grinding means:; | .

20 Fig. 11 is a perspective view of another
embodiment of the sealing tape of the present
invention;

. Fig. 12 is a perspective view of the inside of
a door, illustrating the sealihg tape applied to a

25 joint shoulder portion of metal plates in the door;
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a kerosene resi stance of 2.3% 35 Exanpl e 4 ' For reason of
conpari son a bitum nous conposition

Fig. 13 is a cross-sectional view of the joint
shoulder portion of the metal plates, to which portion
the sealing tape has been applied:;

Fig. 14 is a perspective view of a

5 conventional sealing tape; and |

Fig. 15 is a cross—sectional view bf the joint
shoulder portion of the metal plgpes, to which portion
a sealing agent has been applied.

DESCRIPTION O PREFERRED ODIMENTS
10 : Hereinbelow, the present invention will be
described in detail with reference to the accompanying
drawings.

Fig. 1 shows a perspective view of a first
embodiment of a sealing tape 10 of the present

15 invention. The sealing tape 10 is made of a sealing-

| tape material which contains an unvulcanized rubber-
base material, a vulcanization accelerator thereof, an
anti-oxidizing agent, a pigment and a bulk filler. The
sealing tape 10 assumes an elongated shape with an

20 upper and a lower surface. The lower surface forms a
flat bottom surface 1, while the upper surface forms a
circularly-curved surface 2. The sealing tape 10 has a
predetermined thickness measured in a direction '
perpendicular to the bottom surface 1; and is in an

25 unvulcanized state.

-——--.wm .
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Applied to the bottom surface 1 of the sealing
tape 10 is an adhesive layer 3 which is covered with a
protective tape 4 to keep the sealing tape 10 in an -
unvulcanized state or condition which enables the
adhesive layer 3 to be firmly bonded to the bottom
surface 1 of the sealing tape 10. At this time, the
surface roughness in the bottom surface 1 of the
sealing tape 10, which is in the unvulcanized state or
condition, facilitates the application of the adhesiﬁe
layer 3 to the bottom surface 1. Consequently, in the
present invention, it is possible to eliminate a
cumbersome application working of a double-faced
adhesive tape to the bottom surface 1 of the sealing
tape 10, which reduces the manufacturing cost. |
However, in the present invention, it is also possible
to use such conventional double-faced adhesive tape in
place of the adhesive 3 layer descfibed above.

The protective tape 4 covering the adhesive
layer 3 enables the sealiné tape 10 to be wound into a
roll for convenience of storage.

On the other hand, the vulcanization
accelerator, for exampleISUch as sulfur oxides and the
like, functions to vulcanize the unvulcanized rubber-
base material under the influence of heat generated in

a heating process. Due to the thus vulcanized rubber-
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was prepared in a sinilar manner as described in Exanpl e 1, except
that an ethyl ene-vinyl acetate

15

base material, the sealing tape becomes to a final
resilient rubber product assuming a fixed resilient
shape. The present invention is characterized in that
such vulcanization of the sealing tape 10 is carried

5 out in the heating process accompanied with a painting
process. The sealing tape 10 is in an unvulcanized
state or condition before it is applied to the metal
surfaces. '

The anti-oxidizing agent, for example such as

10 polybutene and the like, is added to the sealing-tape
material to improve the sealing tape in
weatherability.

The pigment, for example such as titanium
oxides and the like, is used to pigment the sealing

15 tape 10 with a desired color.

The bﬁlk filler, for example such as calcium
carbonate and the like, is used to swell the sealing-
tape material therewith. Further, the bulk filler
functions to increase the sealing-tape material in

20 strength. _

The sealing tape 10 of the present invention
is used to cover a joint'portion of metal plates. More
particularly, in the joint portion formed between
adjacent edge portions of the metal plates, the

25 sealing tape 10 is bonded to one of the adjacent edge
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copol ymer was used having a vinyl acetate content of 18% by wei ght,
based on copol yner. Subsequently an 5 asphalt speci nen was prepared
fromthe bitunmen conposition so obtained in a simlar manner as
described in Exanple 1. The asphalt specinen displ ayed

16

portions of the metal plates to extend along the edge
portion, whereby water and dust are prevented from
entering through the other of the adjacent edge
portions of the metal plates in the joint portion.

5 On the other hand, as for the sealiﬁg tape 10
of the present invention which is in the unvulcanized
state or condition described abovg;'due_to its
properties, it is not possible to produce the sealing
tape 10 in the same method as that used in production

10 of a conventional vulcanized sealing tape shown in
Fig. 14. In other words, in a conventional method for
producing the conventional vulcanized sealing tape, a
vulcanized rubber-base material, which has been
already heated to a.predetermined elevated temperature

15 and therefore is capable of being molded, is filled in
a cylinder having its bottom opening be equal in
cross—sectional shape to the conventional vulcanized
elongated sealing tape, and then extracted from the
cylinder by means of a piston to assume an elongated

20 shape of a final vulcanized rubber product, i.e.,
conventional sealing tape. |

However, when the unvulcanized rubber-base
material is used and extracted from the cylinder in
the conventional method described above, it is not

25 possible for the unvulcanized rubber-base material to
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a kerosene resistance of 3.1% Exanple 5 10 For reason of
conpari son a bitum nous conposition was prepared in a simlar manner

as described in

10

15

20

17

assume a fixed shape as defined by the bottom opening
of the cylinder, which makes it impossible to produce
an elongated unvulcanized sealing tape.

In contrast with the above conventional
method, in the method of the present invention for
prodhcing the elongated unvulcanized sealing tépe, as
shown in Fig. 2, a plurality of the following process
steps are used: _

A sealing—tape material preparing step 100 for
preparing a sealing-tape material containing an
unvulcanized rubber-base material and its
vulcanization accelerator together with an anti-
oxidizing agent, a pigment and a bulk filler:

A sealing-tape forming step 200 in which the
sealing—tape material is formed into a substantially
square—shaped sheet 201 while keeping its unvulcanized
condition;

An adhesive applying step 300 for applying an
adhesive tola bottom of the substanfially square-
shaped sheet 201 through an adhesive sheet 301; and

A substantially square-shaped sheet cutting
step 400 for cutting the substantially square—shaped
sheet 201 backed with the.adhesive or adhesive sheet
301 into at least one of the sealing tapes 10 each of

which assumes an elongated shape having a bottom
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Exanpl e 2, except that an ethyl ene-vinyl acetate copol.ymer was used

havi ng a vinyl

acetate content of 40% by wei ght, based on copol yner.

Subsequently an 15 asphal t . speci nen was prepared fromthe bitunen
conposition so obtained in a simlar manner as

10

15

20

25

18

surface | and a predetermined thickness measured in a
direction perpendicular to the bottom surface 1 of the
sealing tape 10, wherein the substantially square-
shaped sheet 201 is moved.while having its upper
surface brought into press—contact with a roll-type
cutter 401 which is provided with at least a pair of
circular blades 402 axially spaced’ apart from each
other through an annular groove or concave portion 403
formed in a peripheral portion of the roll-type cutter
401.

In the sealing—tape material preparing step
100, the unvulcanized rubber—base material and its
vulcanization accelerator together with the anti-
oxidizing agent, pigment and the bulk filler are
loaded into a hopper 101 and mixed therein to prepare
the sealing-tape material having a temperature of
approximately 50 degrees centigrade.

In the sealing—tape forming step 200, the thus
prepared sealing-tape material is formed into the
substantially square-shaped sheet 201 while keeping
its unvulcanized state or condition. More,
particularly, the sealing-tape material supplied from
the hopper 101 is squeezed between a pair of squeeze
rolls 202 to become the substantially square—shaped

sheet 201.

g st lsi
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described in Exanple 1. The asphalt specinen displayed a kerosene
resi stance of. 3.0% It will be clear fromthe above that the

present 20 i nvention provides hard bitunmen conpositions having an
i nproved kerosene resistance (Exanples | and 2) when

1

In this case, the unvulcanized state or
condition of the sealing-tape material enables the
sealing-tape material to be capable of being molded
into a desired shape. Incidentally, the sealing-tape

5 material in a semi-vulcanized state or condition may
be used in the method of the present invention.

The substantially'squareﬁshabed sheet 201 has
a flat bottom surface which may be slightly circularly
curved in a direction perpendicular to the traveling

10 direction of the sheet 201.
| In the adhesive applying step 300, the
adhesive is applied to the bottom surface of the
substantially square-sﬁaped sheet 201 through the
adhesive sheet 301. More particularly, prior to the

15 adhesive applying step 300, the adhesive is applied to
opposite surféces of an adhesivg sheet 301.
Thereafter, a protective tape 302 is applied to each
of the opposite surfaces of the adhesive sheet 301
which is then wound into a roll. In the adhesive

20 applying step 300, one of the-protective sheets 302,
which is oppositely disposed from the bottom surface
of the square-shaped sheet 201 and applied to the
adhesive sheet 301, is peeled off from the roll or
wound adhesive sheet 301 when the sheet 301 is applied

25 to the bottom surface of the square—shaped sheet 201,
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conpared with bitumen conpositions falling just outside '_ t he scope of
~the present invention (Exanples 3-5).

20

whereby the adhesive sheet 301 is bonded to the bottom
surface of the square-shaped sheet 201, as shown in
Fig. 2. The application of thé_adhesive sheet 301 to
the square-shaped sheet 201 should be carried out
5 immediately after completion of the sealing-tape
forming step 200. The adhesive sheet 301 thus bonded
to the bottom surface of the squg;e;shaped sheet 201
functions to keep the shape of the sheet 201 constant,
which enables the sheet 201 to be wound.into a roll -
10 for storage.
In the square-shaped sheet cutting step 400,
as shown in Figs. 2 and 3, the square—-shaped sheet 201
travels along a stand 410 in a condition in which the
sheet 201 has its upper surfaée brought into press-—
15 contact with the roll-type cutter 401 which is
rotatably driven counterclockwise as viewed in Fig. 2,
so that the square—shaped sheef 201 is cut into a
plurality of the sealing tapes 10 of the preéent
invention at a time. In other words, as shown in Fig.
20 4, since thé roll-type cutter 401 is provided with a
plurality of circular blades 402 axially spaced apart
from each other through the annular groove of concave
portion 403 formed in the peripheral portion of the
cutter 401, the substantially square-shaped sheet 201

25 is cut into the plurality of sealing tapes 10 each of
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which assumes an elongated shape having the bottom
surface 1 and a predetermined thickness measured in a
direction perpendicular to the bottom surface 1 of the
sealing tape 10. -

5 The bottom surface 1 of the sealing tape 10 is
flat, and may be slightly circularly curved in a
direction perpendicular to a longitudinal axis of the
elongated sealing tape 10. '

A maximum depth h of the annular concave

10 portion 403 of the roll-type cutter 401 is larger than
the thickness d of the square-shaped sheet 201, as
shown in Fig. 5. Consequently, when the square-shaped
sheet 201 is squeezed and cut into the sealing tapes
10 by the roll-type cutter 401, upper opposite corner

15 portions of each of-pieces X (shown in cross section
in Fig. 5) of the square-shaped sheet 201 are squeezed
to form an upper circularly curved portion of a |
barrel-roof type form Y (shown in cross section in
Fig. 5) of the sealing tape 10. Ip practice, the upper

20 circularly curved portidn of the barrel-roof type form
Y is slightly larger in cross-sectional area than the
piece X of the square—shaped sheet 201, which prevents
the sealing-tape material from overflowing the annular
concave portion 403.

25 As described above, in the method of the

R
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present invention, the square-shaped sheet 201_travels
from.the left to the right (as viewed in Fig. 2), and
squeezed and cut into the plurality of the
unvulcanized sealing tapes 10 by means of the foll—
type cutter 401.

In the above embodiment of the present

invention, although the annular conc¢ave portion 403 of

the roll-type cutter 401 assumes the circularly curved
shape in cross section as is clear from Fig. 4, it is
aiso possible for the annular concave portion 403 to
assume any other desired shape, which enables the
sealing tape 10 being produced to have its upper
surface shaped into the same desired shape described
above. |

~Now, anothér embodiment of the method of the
present invention for producing the sealing tape 10
will be described.

This another.embodiment of the method of the
present inveniion comprises the sealing-tape material
preparing step 100, sealing-tape forming step 200 and
the adhesive applying step 300 all described above. As
shown in Fig. 6, after completion of the adhesive
applying step 300, the square-shaped sheet 201 is
wound into a roll 203 for storage. By means of a pair

of pressure rolls 303, 304, the adhesive sheet 301 is
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1. Bitunmen conposition conprising a bitunmen conponent, a
t hernopl astic rubber in an anmount of | ess than 8 % ~and an
~-ethylene-vinyl acetate copolynmer in an anmount of
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bonded to the square—shaped sheet 201. In other words,
the square—shaped sheet. 201 is backed with the
adhesive sheet 301.

After that, as shown in Fig. 7, a leading end
portion of the roll 203 (i.e., the rolled square-
shaped sheet 201) is pulled rightward to unwind the
roll 203, so that the square-shaped sheet 201 thus
unwound is spread on the stand 410_f1at.by means of a
pair of holding rolls 305, 306.

After thaf, the équare—shaped sheet 201 thus
flattened travels on the stand 410 rightward and is
pinched between the r011¥type cutter 404 and a
pressure roll 405 oppositely disposed from the cutter
404 as shown in Fig. 7, so that the square—shaped
sheet cutting step 400 is realized. As shown in Fig.
8, the roll-type cutter 404 is provided with a

cylindrical barrel portion 404a on which fixedly

_mounted are a pluraiity of circular blades 404b which

are spaced apart from each other at equal intervals.
Formed between adjacent ones of the circﬁlar blades
404b on the.cylihdrical barrel portion 404a, is an
annular groove or éoncave_portion a depth of which is
larger than the thickness of the sduare-shaped sheet
201. Consequently, when the roll-type cutter 404 is

brought into press—contact with the square-shaped




| ess than 5 %, both based on total bitumen 5 conposition, wherein the
et hyl ene-vinyl acetate copol yner has a vinyl acetate content in the
range of from20 to 35 %u, based on copol yner. 2.
Conposition according to claim1, wherein the vinyl

_24

sheet 201, the sheet 201 is cut into a plurality of
elongated sealing tapes 11 each of which assumes a
substantially square shape with a predetermined

thickness in cross section, as shown in Fig. 10(a).

5 Then, the sealing tapes 11 thus obtained are
guided and aligned with their traveling paths by means
of a guide roll 501 shown in Fig. 9. The guide roll
501 is provided with a cylindrical barrel portion 50la
on which a plurality of circular paftition mémbers

10 501b are fixedly‘mbunted'in a manner such that they

| 501b are spaced apart from each other at equal
intervals to permit each of the séaling tapes 11 to be
received in a space formed between adjacent ones of
the circular partition members 501b of the guide roll

15 50la. A height of the partition member 501b is larger
than that (i.e., height or thickness) of the square-
shaped sheet 201 or sealing tape 11. A pressure roll
502 following the guide roll 501 is then brought into
press—contact with upper surfaces of the sealing tapes

20 11 to eliminate a difference in height between these
tapes 11 on the stand 410.

Then, as shown in Fig. 10(b), each of the
sealing tapes 11 thus aligned has its upper opposite
corner portions 1la trimmed by a roll-type grinder or

25 cutter 503 a rotational speed of which is far larger

o
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acetate content is in the range of from25 to 35 %u, 10 based on

copol yner. 3. Conposition according to claim2, wherein the vinyl
-acetate content is in the range of from30 to 35 %, based on
copol yner . :

25

than the traveling speed of the sealing tapes 11. This
grinder or cutter 503 is provided with a cylindrical
barrel portion. Formed in an outer peripheral portion
, of the grinder or cutter 503 are a plurality of
5 annular grooves or concave portions 504 each of which
extends in a cifcumferéntial direction of the grinder
or cutter 503 and has a circularly-curved surface in
cross section. Consequently, after completion of the
trimming operation conducted by the grinder or cutter
10 503, the sealing tape 10 having a circularly-curved
upper surface in cross section is obtained, as shown in Fig.
1 or in dotted lines in Fig. 10(b). The grinder or
cutter 503 may have the surface of each of its annular
groove or concave portions 504 constructed of a filing |
15 means, and assume the same shape as that of the roll-
type cutter shown in Fig. 4, except that the depth of
the groove or concave portion 504 is equal to the
height of the sealing tape 11.
On the other hand, a vacuum conduit 601 is
20 located directly upstream of the roll-type grinder or
cutter 503 to suck up dust and tape filings removed by
the grinder or cutter 503; A press roll 602 is located
directly downstream of the roll-type grinder or cutter
503 to eliminate a difference in heighi between the

25 sealing tapes 11. After that, each of thé sealing
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4. Conposition according to any one of clains 1 to 3, 15 wherein the
et hyl ene-vinyl acetate copol yner is present in an anmount of |ess
than 3 %w, based on total bitunen conposition. | 5. =
Conposi tion according to any one of clainms 1 to 4,

26

————

tapes 11 passed through the press roll 602 is wound on.
a take-up roll 603 which is rotatably mounted on the
stand 410. '

In this embodiment of the present invention,

5 the roll-type grinder or cutter 503 is rotated
clockwise, i.e., in a direction opposite to the
traveling direction of the sealiqg'tapes 11, as viewed
in Fig. 7. However, it is also possible for the
grinder or cutter 503 to rotate counterclockwise,

10 provided that the rotational speed of the grinder or
cutter 503 is far larger than the traveling speed of
the sealing tapes 11.
. Now, a method of repairs with the sealing tape
10 thus obtained according to the present invention
15 will be described. |
¥hen a car body panel is damaged, it is
neceésary to repair such damaged panel. In this
repair, a sheet metal repair is first conducted. After
that, according to the present invention, the sealing
20 tape 10 (shown in Fig. 1) is cut into a piece having a
desired length. The adhesive layer 3 of the bottom
surface 1 of The thus obtained piece of the sealing
tape 10 with the desired length (hereinafter simply
referred to as the sealing tape) is then applied to a

25 joint portion between metal plates while peeled from

o aetatndas
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wherein the thernoplastic rubber is present in an 20 . anmount of |ess
than 6 %w, based on total bitunen conposi tion. 6.
Conposi tion according to any one of claims 1 to 5, . wherein the
bi tunen has a penetration i-n the range of
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its protective sheet 4 (shown in Fig. 1), so that the
joint portion of the metal plates is covered with and
bonded to the sealing tape 10.

More specifically, in the joint portion, one
of the metal plates has its surface abut on a surface
of the other. Consequently, when the sealing tape 10
is applied and bonded to one of thé.metal plates in
the joint portion, it is possible to prevent water and
dust from entering the interior of the joint portion.
As described above, the sealing tape 10 of the present
invention is capable of hermetically sealing the joint
portion of the metal plate.

.Since the sealing tape 10 is in the
unvulcanized state or condition and therefore capable '
of being molded into any desired shape, it is also
possible to bend the sealing tape 10 when the tape 10
is applied to the joint portion of the metal plates.

After completion of the application of the
sealing tape 10 to the joint portion of the metal
plate, a body color paint is applied to the joint
portion, wherein: the paint is sprayed on the joint
portion to form a paint layer thereon; and,
thereafter, a forced heating process for stabilizing
the paint layer thus applied is conducted in a spray

booth at a temperature of approximately 70 degrees
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from50 to 400 dmm (as neasured by ASTM D 5 at'25[err]C3 25  and a

spftening point in the range of from30 to 60 [err]C (as neasured
by ASTM D 36). 7. Conposition according to any one of clainms 1 to
6, wherein the thernopl astic rubber conprises an

28

centigrade for at least half an hour. Consequently, it
is possible to vulcanize the sealing tape 10 in the
forced heating process.'After completion of the forced
heating process, the sealing tape 10 having been

5 vulcanized is capable of resiliently keeping its final
shapé constant even when subjected to an external
force. o

Since the sealing tape 10 is in the

unvulcanized condition, the sealing tépe 10 is capable

10 of being_bonded to any desired object and being freely
varied in shape. Even when the sealing tape 10 is bent
to a desired shape along the joint portion of the
metal plates, there is no fear that the thus bent
portion of the sealing tape 10 slacks or separates

15 from the joint portion of the metal plates.

Further, at this time, the bottom surface 1

(which is coated with the adhesive layer 3) of the
sealing tape 10 is varied in shape when pressed
against the joint portion of the metal plates, which

20 enables the adhesive layer 3 bonded to the bottom
surface 1 of the sealing tape 10 to fit the joint
portion of the metal plates. Consequently, even when
the joint portion of the metal plates is constructed
of a stepped surface, it is also possible for the

25 sealing tape 10 of the present invention to fit such

-
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optionally hydrogenat ed bl ock copol yner which conprises 30 at | east
term nal pol y(nonovi nyl aronmatic hydr ocar bon) bl ocks and at | east
central pol y(conj ugat ed di ene) bl ock.
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stepped joint surface of the joint portion.

After completion of the application of the
sealing tape 10 to the joint portion of the metal
plates, the sealing tape 10 applied to the joint
portion is subjected to a.painting process, in which
the sealing tape 10 is painted and then heated, and,
therefore vulcanized, whereby the thus vulcanized
sealing tape 10 is capable of resiliently keepjng its
bent shape constant.

Therefore, the method of repairs of the
present invention may eliminates_a conventional
vulcanization step, because the coqventional painting
process is accompanied with its own heating step which
enables the sealing tape 10 to be vulcanized.

Fig. 11 is another embodiment of the sealing
tape 10 of the present'invention. The sealiﬁg tape 10
shown in Fig. 11 is made of the same sealing—tape
material as that of the sealing tape 10 shown in Fig.
1. The big difference between these.sealing tapes 10
is that the former shown in Fig. 11 has a stepped
‘bottom surface while the latter has a flat bottom
surface 1. Incidentally, in the embodiment of the
sealing tape 10 shown in Fig. 11, both an adhesive
layer and a protective sheét corresponding to those 3

and 4 shown in Fig. 1 are omitted to perspicuity.
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More pﬁrticularly, the stepped bottom surface
of the sealing tape 10 shown in Fig. 11 is constructed
of: a first flat bottom surface 11; a second flat
bottom surface 12, which'is lower than the first flat
bottom surface 11; and, a connectiné surface 13
therebetween, The connecting surface 13 extends in a
direction perpendicular to the bottom surfaces 11, 12
therebetween. _

As is clear from Fig. 11, the sealing taﬁe 10
has: an upper circularly-curved convex surface 14,
which is oppositgly disposed from the first flat
bottom surface 11; a flange surface 15, which is
oppositely disposed from the second flat bottom
surface 12; and, a root portion 16, which is disposed
between the convex surface 14 and the flange surface
15 to extend along the entire length of the sealing
tape 10.

The stepped bottom surface of the sealing tape
10 having the above construction fﬁcilitates
application of this sealing tape 10 to a stepped joint

portion formed between the metal plates. For example,

as shown in Fig. 13, a second metal plate B has its

edge portion fitted in a bent end portion C of a first
metal plate “A”, so that a stepped joint portion D is

formed therebetween. When the joint portion D is
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8. Cbnpdsition according to claim7, wherein the bl ock

.31

coated lengthwise with the sealing tape 10 shown in
Fig. 11, this sealing tape 10 is.applied to the joint
portion D in a manner such that: the first flat bottom
surface 11 oppositely disposed from the convex surface
14 of the sealing tape 10 is bonded to the metal plate
“A"; and, the second flat bottom surface 12 oppositely
disposed from the flange surface 15 of the sealing
tape 10 is bonded to the metal plate B.

Consequently, the sealing tape.lo_may have its
bottom surfaces 11, 12 and connecting surface 13
therebetween perfectly fit the stepped joint portion D
of the metal plates A", B without fail, whereby the
joint portion D is herﬁetically sealed.
{EXAMPLE) :

Now, an example of the sealing tape 10, 11 of

the present invention will be described.

Mixed in the hopper 101 at a temperature of
approximately 50 degrees centigrade to prepare the |
sealing—tape material were: a 40 parts by weight of
the unvulcanized rubber—base material; a 10 parts by
weight of the sulfur oxides as the vulcanization
accelerator; a 12 parté'by'weight of polybutene as the
anti-oxidizing agent; a 10 parts by weight of titanium
oxides as the pigment:; and, a 28 parts by.weight of

calcium carbonate as the bulk filler.
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?copolyner has the fornmul ae A(BA). or (AB) X wherein A

m n

represents a block of predom nantly pofy(nnnovinyl

-aromati ¢ hydrocarbon) and wherein B represents a block 5 of
predom nantly pol y(conjugat ed di ene), wherein X
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Namely, the composition of the sealing-tape
material is shown in the following Table 1:

(TABLE 1)

rubber—base nateriai ......... 40 parts by weight
sulfur oxides ................ 10 parts by weight
polybutene ................... 12 parts by weight
titanium oxides .............. lo,bafts by weight
calcium carbonate ............ 28 parts by weight

As shown in Fig. 2, the sealing-tape material
thus prepared was then formed into the substantially
square-shaped sheet 201 having a length of 12
centimeters in the forming step 200. Immediately after
completion of this forming stép 200, the square—shaped
sheet 201 was backed with the adhesive sheet 301 o
coated with an adhesive. After that, the square—éhaped
sheet.201 was cut into a plurality of sealing tapes 10
at a temperature of approximately 40 degrees
centigrade at a time by means of the roll-type cutter
401 on the stand 410.

The thus obtained unvulcanized sealing tape 10

was applied to a bent joint portion formed between

- metal plates. After application of the sealing tape 10

to the bent joint portion, any slack or any separation
of the sealing tape 10 was not found in such bent

joint portion of the metal plates. Then, a painting
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represents the residue of a nmultival ent coupling agent . and wherein n
Is an integer of at 1east 1 and mis an integer of at |east 1.

9. Conposition according to claim8, wherein the A 10 bl ocks are

predom nantly pol y(styrene) block and the B

33

process was conducted; in which the sealing tape 10
applied to the bent joint portion of the metal plates
vas subjected to a heating process, and, therefore
vulcanized. After that, the sealing tape 10 thus
5 vulcanized was found to be capable of resiliently.
keeping its fixed shape bent along the bent joint |
portion of the metal plates. o
In the unvulcanized sealing tape 10 of the
present invention, due to its unvulcanized condition,
10 the sealing tape 10 is capable of being bonded to any
object and also capable of varying its shape so as to
fit any object’ s shape, which eliminate any fear of
slack and separation of the sealing tape 10 applied to
'the object. Consequgntly, it is possible to apply the
15 sealing tape 10, 11 of the present invention to any
object in an easy manner, which improves the sealing
tape 10, 11 of the present invention applied to the
object in appearance in finishing.
In the method of the present invention for
20 producing the sealing tape 10, 11, since the square—
shaped sheet 201 is continuously cut by the roll-type -
cutter 401 while traveling on the stand 416, it is
possible to obtain the élongated unvulcanized sealing
tapes 10, 11.

25 Due to the annular grooves or concave portions
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bl ocks are predoninantly poly(butadiene) blocks or predoni nant |y
pol y(i soprene) bl ocks. 10. Conposition according to claim8 or 9,
wherein . di bl ocks prepared fromA and B have an apparent 15

nmol ecul ar weight in the range of from 50,000 to

34

403 of the cutter 401, it is possible to have the
upper surface of the sealing tape 10, 11 of the
present invention formed into a circularly-curved
convex shape or bafrel—roof like shape in cross

5 section, which enables the sealing tape 10, 11 to be
well édapted to its use.

In the method of the present invention for
repairs, the seéling tape 10, 11 is bent while applied
to the joint portion of the metal plates. After that,

10  the sealing tape 10, 11 of the present invention
applied to the joint portion is subjected to the
painting process, in which the sealing tape 10, 11 is
heated, and, therefore vulcanized. Consequently, the
thus vulcanized sea}ing tape 10, 11 of the present

15 invention is capable of resiliently keeping its fixed
'shape formed when applied to the joint portion of the
metal plates in repairs. Due to the above painting
process accompanied with the heating step, it is
ﬁossible for the method of repairs of the present

20 invention to eliminate a conventional independent

vulcanization process.

30JUN 897 |

O gt




_170,000."- ss for preparing a bitum nous cohposition as

defined in anyone of clains 1 to 10 conprising m xing a bi tunen at
-el evat i ‘lm“ h less than 8 %t of 20 a thernopl astic rubber
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What is claimed is:

1. A sealing tape made of a sealing-tape material
containing an unvulcanized rubber-base material and-
its vulcanization accelerator, said sealing tape

5 assumihg an elongated shape with a bottom surface and

a prédetermined'thickness measured in a direction
perpendicular to said bottom surface.

2. The sealing tape as set forth in claim .1,
wherein:

10 added to said unvulcanized rubber-base
material together with said vulcanization accelerator
is an anti-oxidizing agent.

3. The sealing tape as set forth in claim 1,
wherein: .

15 an adhesive is applied to said bottom surface
of said sealing tape.

4. The sealing tape as set forth in claim 1,
wherein: _

said bottom surface is a stepped surface.

20 5. A method for producing a sealing.tape,
comprising:

a sealing-tape material preparihg step for
preparing a sealing-tape material containing an
unvulcanized rubber-base material and its

25 vulcanization accelerator;
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ethylené?v%ﬁy+~aceLgL§~EQE$Iyner, bot h based .on total bi t umen
conposi ti wherei n the ethyl ene-vinyl acetate copol yner has a
vi nyl acémllmf"mm iipat he range of “from20 to 35 %M, based on
copol ymer '« L "M’f of a bitunmen conposition as defined in any one
. § *
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a sealing-fape forming step in which said
sealing—éape material is formed into a substantially
Square;shaped sheet while keeping its unvulcanized
condition;

5 | an adhesive applying step for applying an
adhesive sheet to a bottom of said substantially
square-shaped sheet, said adhesive sheet being coated
with an adhesive; and '

a substantially square-shaped sheet cutting

10 step for cutting said substantially square—shaped
sheet into at least one of said sealing tapes each of
which assumes an elongated shape having a bottom
surface and a predeterﬁined'thickness measured in a
direction perpendicular to said bottom surface of said

15 sealing tape, wherein saiﬂ substantially squére-shaped
sheet is moved while haiing its upper surface brought
into press-contact with a roll-type cutter provided
with at least a pair of circular blades axially spaced
apart from each other through an aﬁnular concave

20 portion formed in a peripheral portion of said roll-
type cutter.
6. ~ The method for producing the sealing tape, as
set forth in claim 5,'wherein:

said annular concave portion of said roll-type

25 cutter has a circularly—-curved shape in cross section.
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1. The method for producing the sealing tape, as
set forth in claim 5, wherein:

an anti-oxidizing agent is added in said
sealing—-tape material preparing step.

8. An apparatus for producing a sealing tape,
comprising:

a sealing—tape material preparing means for
preparing a sealing-tape material containing an
unvulcanized rubber-base material and its
vulcanization accelerator; |

a sealing-tape forming means in which said
sealing-tape material is formed into a substantially
square—shaped sheet while kéeping its unvulcanized
condition;

an adhesive applying means for applying an
adhesive sheet to.a bottom of said substantially
square-shaped sheet, said adhesive sheet having its
bottom surface coated with an adhesive; and

a substantiall? square—shaped sheet cutting
means for cutting said substantially square-shaped
sheet into at least one of said seéling.tapes each of
which assumes an elongated shape having a bottom
surface and a predetermined thickness measured in a
direction.perpendicular to said bottom surface of said

sealing tape, wherein said substantially square-shaped

appl i cations.
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sheet is moved while having its upper surface brought
into press—contact with a roll-type cutter provided
wvith at least a pair of_éircular blades axially spaced
apart from.each other through an annular concave
portion formed in a peripheral portion of said roll-
type cutter.

9. The apparatus for produciné'the sealing tape,
as set forth in claim 8, wherein:

said annular concave portion of said roll-type
cutter has a circularly-curved shape in cross section.
10. The apparatus for producing the sealing tape,
as set forth in claim 8, wherein:

an anti-oxidizing agent is added in said
sealing—-tape material preparing means.

11. A method for producing a sealing'tape,
comprising: ' _

a sealing-tape material preparing step for
preparing a sealing—tépe material containing an
unvulcanized rubber-base material and its
vulcanization accelerator:;

a sealing-tape forming step in which said
sealing—tape material is formed into a.substantially
square-shaped sheet while keeping its unvulcanized
condition; | |

an adhesive applying step for applying an
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adhesive sheet to a bottom of said substanfially
square-shaped sheet, said adhesive sheet having its
bottom surface coated with an adhesive;

a substantially square-shaped sheet cutting
step for cutting said substantially square—-shaped
sheet into at least one of said sealing tapes each of
vhich assumes an elongated shape having a bottom
surface and a predetermined thickness measured in a
direction perpendicular to said bottom surface of said
sealing tape assumiﬁg a substantially rectangular
shape in cross section, wherein said substantially
square—shaped sheet is moved while having itS'ubper

surface brought into press-contact with a roll-type

- cutter provided with at least a pair of circular

blades axially spaced apart ffom each other through an
annular concave portion formed in a peripheral portion
of said roll-type cutter, wherein said annular concave
portion of said roll-type cutter has a depth larger in
value than said prgdetermined thickness of said
substantially square-shaped sheet: and

a lengthwise trimming step for trimﬁing
lengthwise opposite corner portions, ih cross section,
of an upper surface of said sealing tape by means of a
roll-type grinding means.

12. An apparatus for producing a sealing tape,
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comprising:

a sealihg-tape material preparing means for
preparing a sealing-tape material containing an
unvulcanized rubber-base material and its
vulcanization accelerator;

| a sealing-tape forming means in which said
sealing-tape material is formed into a substantially
square—shaped sheet while keeping its unvulcanized
condition; _

an adhesive applying means for applying an
adhesive sheet to a bottom of said substantially

square—shaped sheet, said adhesive sheet haVing its

"bottom surface coated with an adhesive:;

a substantially square-shaped sheet cutting
means for éutting said substantially square—shaped
sheet into at least one of said sealing tapes each of
which assumes an elongated shape having a bottom
surface and a predetermined thickness measured in a
direction perpendicular to said bottom surface of said
sealing tape assuming a substantially rectangular
shape in cross section, wherein said substantiall&
square-shaped sheet is moved while having its upper
surface brought into press—contact with a roll-type
cutter provided with at least a pair of circular

blades axially spaced apart from each otﬁer through an
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annular concave -portion formed in a peripheral portion
of said roll-type cutter, wherein said annular concave
portion of said'roll~type cutter has a depth larger in
value than said predetermined thickness of said
substantially square—shaped sheet; and
| a lengthwise trimming means for trimming
lengthwise opposite corner portiqné; in cross section,
of an upber surface of said sealing tape by means of a
roll-type grinding means;
13. Azmethod of repairs with a sealing tape,
comprising the steps of:
applying said sealing tape to a joint between
a pair of metal surfaces or metal plates to bond said
sealing tape to said joint while bending said sealing
tape, wherein said sealing tape is made of a sealing-
tape material containing an unvulcanized rubber-base
material and its vulcanization accelerator, said
sealing tape assuming an elongated shape with a bottom
surface and a predetermined thickness measured in a
direction perpendicular to said bottom surface; and
' applying_a'paint to an upper surfé;e of said
sealing tape thus bent and bonded to said joint,
wherein said paint is subjected to a heating process
in which said sealing tape thus bent and bonded is

vulcanized to become a final rubber product with a
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fixed resilient shape thus bent and bonded.
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ABSTRACT OF THE DISCLOSURE

' “SEALING TAPE AND METHOD AND APPARATUS FOR ITS

PRODUCTION, AND METHOD OF REPAIRS WITH IT”

The taﬁe is free from any slack and separation
even when it is applied and bonded to 2 metal joint
portion while being bent. The tape, made of an
unvulcanizeﬂ material containing.ah'unvulcanized
rubber—base material, a vulcanization accelerator, an
anti-oxidizing agent, a pigment and a bulk filler, is
formed inio an elongated shape having an upper and a
lower surface and a predetermined thickness measured
in a direction perpendicular to thg lower surface or
flat bottom surface 1.-The upper surface forms a

circularly-curved surface 2 in cross section. Since

- the tape is in an unvulcanized state, it is capable of

being free bent when applied to the metal joint
portion. After application of ﬁhe tape to the metal
joint portion, a paint is applied to the tape, which
is followed by a he&ting pfocess in which the tape is

heated, and, therefore vuléanized.
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