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(54) DEVICE AND METHOD FOR APPLICATION AND CUTTING OF STRONG ADHESIVE TAPES

(57) The present invention refers to an adhesive tape
application unit (1) for application of adhesive tapes (2)
according to claim 1, wherein said adhesive tapes (2) are
comprising metal particles and/or fibers and/or multiple
material layers. Said adhesive tape application unit (1)
comprises at least a tape supply means (4) for supply of
adhesive tape (4) on a carrier layer (6), a head (8) for

separating said adhesive tape (2) and said carrier layer
(6) and for applying said adhesive tape (2) to a device
surface and a cutting means (10) for cutting said adhesive
tape (2), wherein said cutter means (10) is coupled with
an actuator means (12) for moving said cutter means
(10) with respect to said head (8).



EP 3 339 228 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present invention refers to a strong tape
application unit according to claim 1, a robotic unit ac-
cording to claim 11, a method for applying strong adhe-
sive tape to a device surface according to claim 12 and
a method for applying strong adhesive tape to at least
one part of a TV for assembling said one part to a further
part of said TV according to claim 15.

Background of the Invention

[0002] EP0492845 discloses a tape cutter capable of
cutting a tape completely and enhancing the durability of
the cutter blade, a cutter holder is rotated by the engage-
ment of a holder gear portion with a lever gear portion
according to the rotation of an operation lever so that a
cutter blade is moved toward a tape face. A sliding pro-
jection slides upwardly along an inclined face and the
cutter holder is moved in the widthwise direction of the
tape T. Therefore, the cutter blade presses the tape face
and cuts the tape while sliding in the widthwise direction
of tape.
[0003] US2005161161A1 discloses a systems and
methods for a robotic tape applicator. According to
US2005161161A1 there is provided a system and meth-
od for a robotic tape applicator that includes a computer
apparatus, a tape applicator apparatus, and an appara-
tus for holding a work-piece in registration with the tape
applicator apparatus for tape application in response to
programming data from the computer apparatus. Other
components, such as a tape cutting apparatus, a splicing
apparatus, adhesion promoter apparatus, and/or optical
system can be added to assist and enhance the tape
application process.
[0004] Robotic tape application heads with six axes
robotic assembly is common in industry. However, for
applications such as TV frames strong adhesive and con-
ductive tapes are used. These tapes have copper, nickel
and strong adhesive layers. Systems in the market have
pneumatic horizontal blades in between tape releasing
head to cut the tape. Main problem is this kind of releasing
head and blade assemblies are unable to cut strong ad-
hesive multilayer tapes and using external cutter is not
possible due to current head designs.
[0005] The before mentioned state of the art systems
are therefore good for non-strong (weak) adhesives, but
not possible with respect to strong adhesive types.
[0006] Thus, prior art has no solution for application of
strong adhesive carrier tapes to apply with robotic cutter.

Object of the Invention

[0007] Therefore, it is the object of the present inven-
tion to provide an adhesive tape application unit, a meth-
od for applying adhesive tapes and a robotic arm unit
with advanced properties in view of cutting strong tapes.

Description of the Invention

[0008] The before mentioned object is solved by an
adhesive tape application unit for application of adhesive
tapes according to claim 1. The adhesive tape application
unit according to the present invention preferably com-
prises at least a tape supply means for supply of adhesive
tape on a carrier layer, a head for separating said adhe-
sive tape and said carrier layer and for applying said ad-
hesive tape to a device surface and a cutter means for
cutting said adhesive tape, wherein said cutter means is
coupled with an actuator means for moving said cutter
means with respect to said head.
[0009] Said adhesive tapes are highly preferably com-
prising metal particles and/or fibers and/or multiple ma-
terial layers. Thus, said tapes are in particular strong
tapes.
[0010] Hence, tape used according to the invention is
strong adhesive type tape, strong adhesive is generally
used term in market which means that it has metal par-
ticles (nickel - copper) and/or fibers inside the tape. Non-
strong (weak) adhesive means that adhesives without
these components (metal.particles and fibers).
[0011] This solution is beneficial since head and cutting
means can be moved with respect to each other, thus
adhesive tape application unit can be cleaned more eas-
ily since said parts can be separated from each other.
Furthermore, the position between cutting means and
head can be adapted in dependency of production re-
quirements and said cutting means can be much larger
since required force transformation or transmission ele-
ments of said cutting means can be larger.
[0012] Further preferred embodiments are subject-
matter of dependent claims and/or of the following spec-
ification parts.
[0013] According to a preferred embodiment of said
invention said cutter means comprises two cutting blades
each having a cutting edge for cutting said adhesive tape,
wherein the cutting edges of said cutting blades are ar-
ranged in parallel to each other and are linearly movable
between a closed situation and an open situation, where-
in said cutting edges are applying pressure to each other
in said closed situation and wherein said cutting edges
are spaced apart from each other in said open situation.
It is also conceivable that just one cutting blade is pro-
vided, wherein the other cutting blade is replaced by a
counter surface for holding said tape.
[0014] Said actuator means is according to a further
preferred embodiment of the present invention able to
position said cutting means with respect to said adhesive
tape in such a manner that forces applied by said cutting
means onto said adhesive means are aligned in an angle
between 70° and 110°, in particular 90°, with respect to
the surface of said adhesive tape. This embodiment is
beneficial since cutting forces are homogeneously ap-
plied to said tape due to these features. In particular de-
formations occurring during cutting are reduced due to
this feature.
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[0015] Said actuator means is according to a further
preferred embodiment of the present invention able to
position said cutting means with respect to said adhesive
tape in such a manner that each cutting part of each
cutting edge fully contacts said adhesive tape at the same
time, wherein said cutting edges can be brought in con-
tact with said adhesive tape at the same time or one after
another. This embodiment is beneficial since cutting can
be carried out in a very precise manner, thus the amount
of tape can be reduced while the adhesive coupling of
parts to be joined has a better quality.
[0016] According to another preferred embodiment of
the present invention said cutting means comprises at
least one spring for moving said cutting blades from said
closed situation into said open situation and/or a pneu-
matic actuator for moving said cutting blades from said
open situation into said closed situation. This embodi-
ment is beneficial since, forces applied by a pneumatic
actuator can be released very fast and easily, thus forces
applied by said spring can automatically cause a move-
ment of said cutting blades from said closed situation
(cutting situation) into said open situation (tape move-
ment situation).
[0017] Head comprises according to a further pre-
ferred embodiment of the present invention at least one
pin or exactly one pin or at least two pins or exactly two
pins or at least three pins or exactly three pins or up to
2, 3, 4, 5 pins. One pin or multiple pins can be forwarding
pin/s, which is/are preferably arranged for forwarding
said adhesive tape, in particular into the direction of said
cutter means or said device surface. One further or al-
ternative pin can be a separation pin. The separation pin
is preferably arranged for separating said adhesive tape
from a carrier, in particular a foil-like carrier. One further
or alternative pin can be a pressure pin for applying pres-
sure to said adhesive tape for applying it to said device
surface. All pins are preferably arranged with respect to
each other in predefined and fix positions.
[0018] Said separation pin has according to a further
preferred embodiment of the present invention a diame-
ter of less than 20mm, in particular of less than 10mm or
less than 5mm or less than 3mm, like 2mm, wherein a
carrier tape transfer means is preferably provided for
transferring said separated carrier tape to a preferably
rotatable receiving means. This embodiment is beneficial
since said carrier tape can be removed in a reliable and
fast manner. Furthermore, said carrier tape does not dis-
turb further processing of said device, since said carrier
tape is received by said receiving means.
[0019] Said pressure pin comprises according to a fur-
ther preferred embodiment of the present invention at
least one bearing, in particular a roller bearing, wherein
said pressure pin is rotatable due to said bearing. This
embodiment is beneficial since sliding friction between
said adhesive tape and said pressure pin can be reduced
respectively avoided.
[0020] At least one of said pins, in particular said for-
warding respectively feeder pin and/or said separation

pin and/or said pressure pin, and/or at least one of said
cutting blades is according to a further preferred embod-
iment of the present invention at least in some parts, in
particular in most parts of its surface or fully, coated, in
particular coated with a material or material mix having
an approximate coefficient of friction lower than 0,7 or
lower than 0,5 or lower than 0,2 or lower than 0,1, in case
said two coated surfaces of said blades are engaging
with each other. The coating material is preferably PTFE
(Teflon).
[0021] The before mentioned object is also solved by
a robotic unit according to claim 11. Said robotic unit pref-
erably has at least one arm, wherein said arm is movable
in six directions, wherein one adhesive tape application
unit according to any of the herein described adhesive
tape application units is coupled to said arm. This solution
is beneficial, since very precise and fast application of
tape to device surfaces can be carried out.
[0022] The before mentioned object is also solved by
a method for applying strong adhesive tape to a device
surface according to claim 12. Said method for applying
strong adhesive tape to a device surface preferably com-
prises at least the steps: Supplying adhesive tape on a
carrier layer; Separating said adhesive tape and said car-
rier layer with a separation pin of a head; Applying said
adhesive tape to a device surface with a pressure pin of
said head and Cutting said adhesive tape with a cutting
means, wherein said cutter means is coupled with an
actuator means and moved by said actuator means with
respect to said head. This solution is beneficial, since
strong adhesive tapes can be utilized in automated pro-
duction processes for the first time, without a need for
cleaning said cutting means or amending the orientation
of said tape after each application of a piece of said strong
adhesive tape to a device surface.
[0023] Said cutting means is according to a preferred
embodiment of the present invention operated for cutting
said adhesive tape in dependency of a predefined time
after applying a tape to a further means and/or wherein
said cutting means is operated for cutting said adhesive
tape in dependency of a tension of said adhesive tape.
Tension of said adhesive tape is preferably measured by
a detection unit, in particular a force sensor. This embod-
iment is beneficial since pieces of said tape are not just
applied to a device surface in dependency of position
respectively location parameters, it is thus possible to
tension said tape according to predefined parameter for
even better properties of the later adhesive connection
between joined device parts.
[0024] The before mentioned object is also solved by
a method for applying strong adhesive tape to at least
one part of a TV for assembling said one part to a further
part of said TV according to claim 15. Said method for
applying strong adhesive tape to at least one part of a
TV for assembling said one part to a further part of said
TV preferably comprises the steps: Supplying adhesive
tape on a carrier layer; Separating said adhesive tape
and said carrier layer with a separation pin of a head;
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Applying said adhesive tape to said TV part with a pres-
sure pin of said head and Cutting said adhesive tape with
a cutting means, wherein said cutter means is coupled
with an actuator means and moved by said actuator
means with respect to said head. Thus, this invention is
particular preferable for TV front EMI shielding tapes, but
equally applicable for all conductive and non-conductive
tapes with double sided strong adhesive.
[0025] Further benefits, goals and features of the
present invention will be described by the following spec-
ification of the attached figures, in which components of
the invention are exemplarily illustrated. Components of
the devices and method according to the inventions,
which match at least essentially with respect to their func-
tion can be marked with the same reference sign, wherein
such components do not have to be marked or described
in all figures.
[0026] The invention is just exemplarily described with
respect to the attached figures in the following.

Brief Description of the Drawings

[0027]

Fig. 1 shows schematically a strong adhesive tape
cutting unit according to the present invention;

Fig. 2a shows schematically a further view on said
strong adhesive tape cutting unit according to
fig. 1;

Fig.2b shows schematically the direction of force in-
troduction into said strong adhesive tape dur-
ing cutting;

Fig. 3 shows a further schematically illustration of
said strong adhesive tape cutting unit accord-
ing to the present invention and

Fig. 4a shows a further schematically illustration of a
strong adhesive tape cutting unit according to
the present invention, wherein said cutting
means is moved with respect to the cutting
position; and

Fig. 4b shows schematically a further illustration of
said strong adhesive tape cutting unit accord-
ing to the present invention.

[0028] Figure 1. demonstrates the most basic working
principle of the invention. The adhesive tape cutting unit
1 respectively device respectively system comprises, in
particular consists of, three main parts; cutter 10, head
8 and tape 2. They are assembled in said taping machine
1 together. The purpose of said cutter 10 is cutting con-
ductive or non-conductive tape, in particular strong ad-
hesive tape 2, head 8 is separating a carrier layer 6 and
said adhesive tape 2 from each other and said separated

adhesive tape 2 is feed through the head 8 over the roll-
ers, in particular to pressure pin 22, for coupling with a
further means or device. As could be seen from fig. 1
adhesive tape 2 with carrier layer 6 are provided as one
tape 3. Said tape 3 is forwarded via tape supply means
4, in particular into the direction of head 8. Head 8 com-
prises a separation pin 20 for removing said carrier layer
6 from adhesive tape 2. Adhesive tape 2 is forwarded by
at least one forwarding means, in particular forwarding
pin 18 (cf. Fig. 3), of head 8. Said cutting means 10 can
be moved with respect to head 8 in particular by means
of an actuator means 12. Said cutting means 10 prefer-
ably comprises two cutting blades 14, 16, wherein each
cutting blade preferably comprises a cutting edge 15, 17.
After separation carrier layer 6 is transported via carrier
layer transportation means 7 to a receiving means.
[0029] Fig. 2a shows more details of cutting means 10.
Furthermore, a preferably specially designed pneumatic
actuator respectively movement means which supplies
timing in between head 8 and cutter 10 is provided. Tim-
ing is important because of tension level on tape. There
is preferably one specific point after transferring said
strong adhesive tape 2 to a surface of a further device
when cutting means 10 ideally cuts the adhesive tape 2
at the best level with respect to tape 2 tension. Thus,
special designed head 8 is releasing adhesive tape 2 and
separating tape-carrier, and fixing the adhesive tape to
TV frame. When one of the sides of said further means,
in particular device or frame, is finished the cutting means
10 has a timing with head 8 assembly, when head is
detected the edge cutter is cutting said adhesive tape 2.
[0030] Cutting means 10 is preferably a pneumatic
scissors with spring turn, in particular with the ability for
cutting metal.
[0031] Head 8 separates carrier layer 6 and adhesive
tape 2. For this there are preferably three pins one is
forcing forward 18 one is for separation 20 and the third
one is forwarding carrier back to carrier roller.
[0032] Adhesive tape is a conductive or non-conduc-
tive tape. It is preferably used fora EMC control on TV
Cell units. Some application both side is conductive some
one side is conductive fora cell.
[0033] As could be identified in Fig. 2a the present in-
vention preferably proposes one special designed head
8 assembly and one external cutter 10 assembly.
[0034] Adhesive tape 2 and carrier layer 6 are sepa-
rated and forwarded by means of said head 8 respectively
head structure. Head structure is designed for non-sticky
surface. Because the tape adhesive level is so high sep-
aration of adhesive tape 2 and carrier 6 is a big problem
on a continuous process. The head 8 is constructed with
separation pins 20, in particular three or less or more
than three separation pins 20, each having a dimeter of
preferably 2mm. Said separation pins 20 are preferably
located for separating and forwarding the adhesive tape
2. On head 8 structure there is also a roller pin 22 which
presses on the adhesive tape 2 to stick on a surface of
a further means respectively device. It has preferably a
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very small bearing inside to keep constant rolling over
surface. Head 8 structure is preferably coated with PTFE,
thus adhesive tape 2 cannot stick on this structure and
preferably never leaves any adhesives remaining for con-
tinuous processing.
[0035] Reference number 38 preferably indicates a
force transmission element that causes closing respec-
tively moving of said cutting edges 15, 17 to bring them
into contact or close before contact.
[0036] Fig. 2b shows schematically the movement di-
rection of said cutting edges 15, 17 in case of cutting said
adhesive tape 2.
[0037] Fig. 3 shows additionally or alternatively a spe-
cial design head with 30° in horizontal axis 36. Said head
8 is preferably aligned in an angle 32 between 15° and
45°, in particular between 25° and 30°, with respect said
device surface. Thus, said adhesive tape is preferably
feed in an angle between 15° and 45°, in particular be-
tween 25° and 30°. A feeding means preferably compris-
es at least two rollers, in particular an adhesive tape roller
for feeding respectively guiding said adhesive tape 2 from
a source to said head 8 and a carrier tape roller 7 for
feeding respectively guiding said carrier tape 6 after sep-
aration from said adhesive tape to a storage means. Said
separated carrier tape 6 and said provided adhesive tape
on said carrier tape 6 are preferably at least sectionally
transported in parallel directions.
[0038] Cutting means 10 is preferably attached in an
angle 30 of 90° to head 8 position for optimum cutting
performance and also or alternatively feeder pins are
preferably located in an angle 34 of 90° to head axis.
Thus, also cutting means 10 is preferably arranged in an
angle of 60° to plane.
[0039] Thus, the invention provides a cutter assembly
for conductive or non-conductive tape with strong adhe-
sive which is preferably used in TV front frames.
[0040] Fig. 4a shows a robotic unit 26 which comprises
respectively hold and/or moves the adhesive tape appli-
cation unit 1 according to the present invention.
[0041] Fig. 4b shows a side view of the adhesive tape
application unit 1 according to the present invention.
[0042] Therefore, the present invention refers to an ad-
hesive tape application unit 1 for application of adhesive
tapes 2, wherein said adhesive tapes 2 are comprising
metal particles and/or fibers and/or multiple material lay-
ers. Said unit 1 preferably comprises at least a tape sup-
ply means 4 for supply of adhesive tape 4 on a carrier
layer 6 and/or a head 8 for separating said adhesive tape
2 and said carrier layer 6 and for applying said adhesive
tape 2 to a device surface and/or a cutting means 10 for
cutting said adhesive tape 2, wherein said cutter means
10 is coupled with an actuator means 12 for moving said
cutter means 10 with respect to said head 8.

List of reference numbers

[0043]

1 adhesive tape application unit
2 adhesive tape
3 adhesive tape with carrier layer
4 tape supply means
6 carrier layer
7 carrier layer transportation means
8 head
10 cutting means
12 actuator means
14 first cutting blade
15 first cutting edge
16 second cutting blade
17 second cutting edge
18 forwarding pin
20 separation pin
22 pressure pin
24 carrier layer transfer means
26 robotic unit
30 Angle between cutter and tape is most preferable

90° (possible 85° - 90°)
32 Head to horizontal frame is located 30° most pref-

erably (25° - 30° possible)
34 Feeder pins are located 90°
36 horizontal plane
38 force transmission element

Claims

1. Adhesive tape application unit (1) for application of
adhesive tapes (2), wherein said adhesive tapes (2)
are comprising metal particles and/or fibers and/or
multiple material layers,
at least comprising
a tape supply means (4) for supply of adhesive tape
(4) on a carrier layer (6)
a head (8) for separating said adhesive tape (2) and
said carrier layer (6) and for applying said adhesive
tape (2) to a device surface and
a cutting means (10) for cutting said adhesive tape
(2),
wherein said cutter means (10) is coupled with an
actuator means (12) for moving said cutter means
(10) with respect to said head (8).

2. Adhesive tape application unit according to claim 1,
characterized in that
said cutting means (10) comprises two cutting blades
(14, 16) each having a cutting edge (15, 17) for cut-
ting said adhesive tape (2), wherein the cutting edg-
es (15, 17) of said cutting blades (14, 16) are ar-
ranged in parallel to each other and are linearly mov-
able between a closed situation and an open situa-
tion, wherein said cutting edges (15, 17) are applying
pressure to each other in said closed situation and
wherein said cutting edges (15, 17) are spaced apart
from each other in said open situation.
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3. Adhesive tape application unit according to claim 1
or 2,
characterized in that
said actuator means (12) is able to position said cut-
ting means (10) with respect to said adhesive tape
(2) in such a manner that forces applied by said cut-
ting means (10) onto said adhesive tape (2) are
aligned in an angle between 70° and 110°, in partic-
ular 90°, with respect to the surface of said adhesive
tape (2).

4. Adhesive tape application unit according to claim 2
or 3,
characterized in that
said actuator means (12) is able to position said cut-
ting means (10) with respect to said adhesive tape
(2) in such a manner that each cutting part of each
cutting edge (15, 17) fully contacts said adhesive
tape (2) at the same time.

5. Adhesive tape application unit according to any of
the before mentioned claims 2 to 4, characterized
in that
said cutting means (10) comprises at least one
spring for moving said cutting blades (14, 16) from
said closed situation into said open situation and a
pneumatic actuator for moving said cutting blades
(14, 16) from said open situation into said closed
situation.

6. Adhesive tape application unit according to any of
the before mentioned claims, characterized in that
said head (8) comprises at least three pins,
wherein one forwarding pin (18) is arranged for for-
warding said adhesive tape (2),
wherein one separation pin (20) is arranged for sep-
arating said adhesive tape (2) from a carrier layer
(6) and
wherein one pressure pin (22) is arranged for apply-
ing pressure to said adhesive tape (2) for applying
it to said device surface.

7. Adhesive tape application unit according to claim 6,
characterized in that
said separation pin (20) has a diameter of less than
20mm, in particular of less than 10mm or less than
5mm or less than 3mm, like 2mm, wherein a carrier
layer transfer means (24) is provided for transferring
said separated carrier layer (6) to a rotatable receiv-
ing means.

8. Adhesive tape application unit according to claim 6
or 7,
characterized in that
said pressure pin (22) comprises at least one bear-
ing, wherein said pressure pin (22) is rotatable due
to said bearing.

9. Adhesive tape application unit according to any of
the before mentioned claims,
characterized in that
said head (8) is aligned in an angle between 15° and
45°, in particular between 25° and 30°, with respect
said device surface.

10. Adhesive tape application unit according to any of
the before mentioned claims,
characterized in that
at least one of said pins (18, 20, 22), in particular
said forwarding pin (18) and/or said separation pin
(20) and/or said pressure pin (22),
and/or
at least one of said cutting blades (14, 16)
is at least in some parts, in particular in most parts
of its surface or fully, coated, in particular with a ma-
terial having an approximate coefficient of friction
lower than 0,7 or lower than 0,5 or lower than 0,2 or
lower than 0,1.

11. Robotic unit (26) having at least one arm,
wherein said arm is movable in six directions,
wherein one adhesive tape application unit (1) ac-
cording to any of the before mentioned claims is cou-
pled to said arm.

12. Method for applying strong adhesive tape to a device
surface,
at least comprising the steps:

Supplying adhesive tape (2) on a carrier layer
(6);
Separating said adhesive tape (2) and said car-
rier layer (6) with a separation pin (20) of a head
(8);
Applying said adhesive tape (2) to a device sur-
face with a pressure pin (22) of said head (8);
and
Cutting said adhesive tape (2) with a cutting
means (10),
wherein said cutting means (10) is coupled with
an actuator means (12) and moved by said ac-
tuator means (12) with respect to said head (8).

13. Method for applying strong adhesive tape to a device
surface according to claim 12,
characterized in that
said cutting means (10) is operated for cutting said
adhesive tape (2) in dependency of a predefined time
after applying a tape to a further means and/or
wherein said cutting means (10) is operated for cut-
ting said adhesive tape (2) in dependency of a ten-
sion of said adhesive tape (2).

14. Method for applying strong adhesive tape to a device
surface according to claim 12,
characterized in that
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tension of said adhesive tape (2) is preferably meas-
ured by a detection unit, in particular a force sensor.

15. Method for applying strong adhesive tape (2) to at
least one part of a TV for assembling said one part
to a further part of said TV,
at least comprising the steps:

Supplying adhesive tape (2) on a carrier layer
(6);
Separating said adhesive tape (2) and said car-
rier layer (6) with a separation pin (20) of a head
(8);
Applying said adhesive tape (2) to said TV part
with a pressure pin (22) of said head (8);
and
Cutting said adhesive tape (8) with a cutting
means (10),
wherein said cutting means (10) is coupled with
an actuator means (12) and moved by said ac-
tuator means (12) with respect to said head (8).
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