SPECIFICATION

Title of the Invention: Method and device for assembling height-adjustable

box

TECHNICAL FIELD
o001l

The present invention relates to a method and a device for
assembling a height-adjustable box in which products that are different in

height from each other can be packed according to the height of each of the

products.

BACKGROUND ART
[0002]

In recent years, it is common to order and purchase various products
through the Internet. After receiving such orders through the Internet,
sellers pack products having various sizes in boxes to send the products to
consumers. When such products are packed in boxes, if various kinds of
boxes are used according to the size of each of the products in light of
transportation efficiency, it requires large costs to manage such boxes and
choose an appropriate box from such boxes for each packing.

[0003]

In order to overcome this problem, the below-identified Patent

document 1 discloses a box which has foldable side walls so that the size of

the box can be changed to several kinds of sizes.



PRIOR ART DOCUMENT(S)
PATENT DOCUMENT(S)
[0004]

Patent document 1: Japanese Unexamined Patent Application

Publication No. 2009-7029.

However, since the size of such a box as disclosed in Patent
document 1 cannot be freely (steplessly) adjusted, it is impossible to make
the gap inside the box as small as possible and improve transportation
efficiency.

[0006]

It is an object of the present invention to provide a method and a
device for assembling a box for sending products in which the height of the
box is freely (steplessly) changed according to the size of each of the

products.

MEANS FOR SOLVING THE PROBLEMS
[0007]

In order to achieve the above object, an assembling method is
provided in the present invention, the method comprising supplying a base
sheet on which at least one product is to be placed and a cover sheet which
is to be placed on the base sheet, measuring the height of the product,
forming second fold lines on at least one of the base sheet and the cover

sheet such that the second fold lines are spaced from respective first fold
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lines formed on respective side portions of the one of the cover sheet and
the base sheet, wherein the space between each of the first fold lines and
the corresponding one of the second fold lines is adjusted based on the value
of the measured height of the product, folding the one of the base sheet and
the cover sheet along each of the first fold lines and the corresponding one
of the second fold lines in the same direction, and bonding the side portions

of the one of the base sheet and the cover sheet to the other of the base

In this assembling method, if the first fold lines are formed on the
base sheet and the cover sheet beforehand, and the second fold lines are
formed on the base sheet and the cover sheet after forming the first fold
lines, the cover sheet is placed on the base sheet Witﬁ the base sheet and
the cover sheet arranged so that the base sheet crosses the cover sheet.
[0009]

Furthermore, in order to close the gaps between the base sheet and
the cover sheet in the corners of the box, cuts are formed in folded pieces
provided on the base sheet through respective fold lines and protruding
from both sides of the base sheet such that the cuts are on the extended
lines of the respective second fold lines, whereby when the cover sheet is
folded along the first and second fold lines, the respective folded pieces are
separated from each other by the cuts so as to be along the inner surfaces of
protruding pieces which protrude from both sides of the cover sheet.

[0010]

Furthermore, in the above assembling method, the product is placed

on the base sheet, the product is fixed in position by means of a film which

extends to the outer surface of the bottom of the base sheet, and both ends
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of the cover sheet are bonded onto the base sheet by means of an adhesive

which penetrates the film.

[0011]

An assembling device for implementing this assembling method
includes fold line applying tools opposed to each other and configured to
form the second fold lines on the base sheet and the cover sheet, wherein

the space between each of the first fold lines and the corresponding one of

of the product by moving the fold line applying tools toward and away from
each other, and wherein the assembling device is further configured to fold
each of the base sheet and the cover sheet along each of the first fold lines
and the correspondiﬁg one of the second fold lines in the same direction.
[0012]

Furthermore, in the assembling device, respective folded pieces
which protrude from both sides of the base sheet are formed with cuts
formed by cutting blades integrally provided on the respective fold line
applying tools so as to be along the inner surfaces of protruding pieces

which protrude from both sides of the cover sheet.

EFFECTS OF THE INVENTION
[0013]

In the assembling method and device according to the present
invention, fold lines are formed on the base sheet and the cover sheet,
respectively, at positions determined based on the measured value of the
height of the product, and each of the base sheet and the cover sheet is, at
either side edge portion thereof, folded twice in the same direction along the
fold lines and the other fold lines, to seal the box. Therefore, it is possible to
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freely (steplessly) adjust the height of the box according to the height of
each product packed in the box, while sealing the box. As a result thereof, it
1s possible to reduce packing costs, make the gap inside the box as small as
possible, and improve transportation efficiency.
[0014]

It is also possible to close the gaps between the base sheet and the

cover sheet in the corners of the box by folding the respective folded pieces

which protrude from both sides of the base
are along the inner surfaces of protruding pieces which protrude from both
sides of the cover sheet, thereby preventing dust from entering the interior

of the box

BRIEF DESCRIPTION OF THE DRAWINGS
[0015]

Fig. 1 is a perspective view schematically illustrating the whole of
an assembling method and device according to the present invention.

Fig. 2 is an explanatory view illustrating how a height measuring
station of Fig. 1 operates.

Fig. 3 is an explanatory view illustrating how a transfer station of
Fig. 1 operates.

Fig. 4 is an explanatory view illustrating how a fold line applying
station of Fig. 1 operates.

Fig. 5 is an explanatory view illustrating how a direction changing
station of Fig. 1 operates.

Fig. 6 is an explanatory view illustrating how a first forming station
of Fig. 1 operates.

Fig. 7 is an explanatory view illustrating how a second forming
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station of Fig. 1 operates.

Fig. 8 (a) is a perspective view illustrating the step of packing a
product in a height-adjustable box.

Fig. 8 (b) 1s a perspective view illustrating how the product is being
packed in the height-adjustable box.

Fig. 9 (a) is a perspective view illustrating the step of packing the
product in the height-adjustable box such that the corners of the box are

Fig. 9 (b) is a perspective view illustrating how the product is being
packed in the height-adjustable box, in which the corners of the box are
closed.

Fig. 10 (a) is an explanatory view illustrating how the fold line
applying station of the assembling device in Fig. 1 operates.

Fig. 10 (b) is a side view of the fold line applying station, which

includes cutting blades.

BEST MODE FOR CARRYING OUT THE INVENTION
[0016]

It is now described in the below-mentioned embodiment how a
product M to be dispatched through mail order, etc. is packed in a
height-adjustable box as illustrated in Fig. 8.

[0017]

This height-adjustable box includes a base sheet 1 and a cover sheet
2 which are made of corrugated paperboard. The base sheet 1 includes a
bottom sheet portion 11, side sheet portions 12, and folded sheet portions 13.
The side sheet portions 12 are integrally connected to the bottom sheet
portion 11 on both sides of the bottom sheet portion 11 through first fold
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lines “a” (first ruled lines “a”), while the side sheet portions 12 and the
folded sheet portions 13 are integrally connected together through
respective second fold lines “b” (second ruled lines “b”). The cover sheet 2
includes a top sheet portion 21, side sheet portions 22, and folded sheet
portions 23. The side sheet portions 22 are integrally connected to the top
sheet portion 21 on both sides of the top sheet portion 21 through first fold
Iines “a” (first ruled lines “a”), while the side sheet portions 22 and the
connected together through
respective second fold lines “b” (second ruled lines “b”). The product M is
placed on the bottom sheet portion 11 and fixed in position by wrapping a
film 14 over the product M.

[0018]

The side sheet portions 12 of the base sheet 1 are bent upwardly
along the first fold lines “a” of the base sheet 1, and the folded sheet
portions 13 are each bent inwardly, i.e. in the same direction as the
corresponding side sheet portion 12 is bent, along the corresponding second
fold line “b” of the base sheet 1. In this state, the cover sheet 2 is placed on
the base sheet 1 so as to cross the base sheet 1 to bond the top sheet portion
21 of the cover sheet 2 to the folded sheet portions 13 of the base sheet 1.
The side sheet portions 22 of the cover sheet 2 are then bent downwardly
along the first fold lines “a” of the cover sheet 2, and the folded sheet
portions 23 of the cover sheet 2 are each bent inwardly, i.e. in the same
direction as the corresponding side sheet portion 22 is bent, along the
corresponding second fold line “b” of the cover sheet 2. The folded sheet
portions 23 of the cover sheet 2 are then bonded to the bottom sheet portion
11.

[0019]



It is now described with reference to Figs. 1 to 7 as to the steps of
assembling the base sheet 1 and the cover sheet 2 into the above
height-adjustable box, and packing the product M in the height-adjustable
box, in an assembling device according to the present invention.

[0020]

As illustrated in Fig. 1, the assembling device includes, from
upstream to downstream, a height measuring station A, a transfer station
B, a fold line {ruled line) applying station C, a direction changing station D,
a first forming station E, and a second forming station F.

[0021]

In the upstream process (before the height measuring station A), the
first fold lines "a” are applied (formed) on both sides of the bottom sheet
portion 11 so as to be spaced from the respective edges of the base sheet 1,
and the product M is placed on the bottom sheet portion 11 and fixed in
position by wrapping the film 14 over the product M. After that, the base
sheet 1 is sent by conveyor from the upstream process to the height
measuring station A. The cover sheet 2 is taken out from a magazine, with
the first fold lines “a” applied (formed) on both sides of the top sheet portion
21 so as to be spaced from the respective edges of the cover sheet 2.

[0022]

As illustrated in Fig. 2, the height measuring station A is provided
with a height detecting mechanism. The height detecting mechanism
includes a servomotor 31, and a moving member 32 which moves up and
down when the servomotor 31 rotates and which 1s provided with a sensor
33 and a confactor 34 biased downwardly by a spring. This height detecting
mechanism is configured such that when the moving member 32 moves

down and thereby the contactor 34 abuts the product M, the sensor 33
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detects and measures the height of the product M. Alternatively, the height
detecting mechanism may be of a non-contact type such as the type in
which the height is judged based on a picture taken by camera, or the type
in which a phototube is used.

[0023]

As illustrated in Fig. 3, the transfer station B is provided with a
transfer mechanism. The transfer mechanism includes an arm 35 which is
18, and a holding member 36 pivotally mounted
to the distal end portion of the arm 35. With the base sheet 1, on which the
product M is placed, grabbed by the holding member 36 of the transfer
mechanism, the arm 35 is pivoted to lift the base sheet 1 off a conveyor 30
and transfer the base sheet 1 onto one of a plurality of buckets 37
circulating in the transfer station B.

[0024]

As illustrated in Fig. 4, the fold line applying station C is provided
with a fold line (ruled line) applying mechanism. The fold line applying
mechanism includes a servomotor 38, a screw shaft 39 which is rotated by
the servomotor 38, a guide shaft 40, a pair of moving rods 41 supported by
the guide shaft 40, and nuts 42 and 43 provided on the respective moving
rods 41 and kept in threaded engagement with the screw shaft 39, the
winding directions of the internal threads of the nuts 42 and 43 being
different from each other. The fold line applying mechanism further
includes cylinders 44 provided at the lower portions of the respective
moving rods 41, and fold line (ruled line) applying tools 45 provided at the
lower portions of the shafts of the respective cylinders 44. With this
arrangement, when the screw shaft 39 is rotated, the fold line applying
tools 45 are moved toward or away from each other. The cylinders 44 move
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the respective fold line applying tools 45 up and down. Also, the fold line
applying station C is provided with a pre-folding mechanism. The
pre-folding mechanism includes pressers 46a provided outwardly and
downwardly of the respective fold line applying tools 45, and cylinders 46
which move the reépective pressers 46a up and down.

[0025]

As the fold line applying tools 45, instead of tools which move up and

down as illustrated 1

§
"
1

tools may be used.
[0026]

In this fold line applying station C, the servomotor 38 is driven
based on the value of the height of the product M measured in the height
measuring station A, to move the fold line applying tools 45 toward or away
from each other. The fold line applying tools 45 are then moved down by the
respective cylinders 44. As a result thereof, the second fold lines “b” of the
base sheet 1 are formed between the respective first fold lines “a” of the
base sheet 1 and the edges of the base sheet 1 so as to be parallel to and
spaced apart a predetermined distance from the first fold lines “a” of the
base sheet 1, thereby defining the side sheet portions 12 between the
respective first fold lines “a” and the second fold lines “b” of the base sheet 1,
and the folded sheet portions 13 between the respective second fold lines “b”
of the base sheet 1 and the edges of the base sheet 1.

[0027]

With the positions of the respective second fold lines “b” of the base

sheet 1 pressed by the fold line applying tools 45, the pressers 46a are

moved up by the respective cylinders 46 to pre-fold the folded sheet portions
18.



[0028]

Though not illustrated in the drawings, as in the base sheet 1, the
second fold lines “b” of the cover sheet 2 are formed between the respective
first fold lines “a” of the cover sheet 2 and the edges of the cover sheet 2 so
as to be parallel to and spaced apart a predetermined distance from the
first fold lines “a” of the cover sheet 2, thereby defining the side sheet
portions 22 between the respective first fold lines “a” and the second fold
heet portions 23 between the
respective second fold lines “b” of the cover sheet 2 and the edges of the
cover sheet 2. The folded sheet portions 28 are then pre-folded.

[0029]

As illustrated in Fig. 5, the direction changing station D is provided
with a lift-and-pivot mechanism. The lift-and-pivot mechanism includes a
rotary actuator 47, a sucker 48 provided at the lower portion of a shaft of
the rotary actuator 47, and a cylinder 49 which moves the sucker 48 up and
down. The lift-and-pivot mechanism is configured such that the sucker 48
sucks the base sheet 1 onto the sucker 48, the cylinder 49 lifts up the base
sheet 1, the rotary actuator 47 turns the base sheet 1 so as to change the
direction of the base sheet 1 by 90 degrees, and the cylinder 49 lifts down
the base sheet 1.

[0030]

As illustrated in Fig. 6, the first forming station E is provided with a
mandrel moving mechanism. The mandrel moving mechanism includes
servomotors 51 which move respective mandrels 50 up and down, and
cylinders 52 which move the respective mandrels 50 back and forth. The
mandrel moving mechanism moves the mandrels 50 toward the base sheet 1

while keeping the mandrels 50 at a height determined based on the value of
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the height of the product M measured in the height measuring station A,
with the bottom sheet portion 11 of the base sheet 1 upwardly pressed by
sheet pressers 53. As a result, each of the side sheet portions 12 and the
corresponding folded sheet portion 13 are folded in the same direction along
the first fold line “a” and the second fold line “b”, respectively.

[0031]

In this state, after applying hot-melt adhesive to the folded sheet

1 hantd O =
ortions 13, the cover sheet 2 is plac

P
s
a
o

P base sheet 1, and the top
sheet portion 21 of the cover sheet 2 is pressed against the folded sheet
portions 13 of the base sheet 1 to bond them together. Hot-melt adhesive is
applied to the folded sheet portions 23 of the cover sheet 2 too, after folding
the pre-folded folded sheet portions 23 in the opposite direction along the
respective second fold lines “b” of the cover sheet 2.

[0032]

Ag illustrated in Fig. 7, the second forming station F is provided
with a fold guiding mechanism. The fold guiding mechanism includes a fold
guide 54, a pair of guide plates 54a mounted to the fold guide 54 such that
the distance therebetween gradually decreases toward the fold guide 54,
and a servomotor 55 which moves the fold guide 54 up and down. The
second forming station F is further provided with a folding and
press-bonding mechanism arranged downwardly of the fold guiding
mechanism. The folding-and-press-bonding mechanism includes a pair of
pressers 56a, and cylinders 56 which move the respective pressers 56a
obliquely upward and downward such that the pressers 56a are moved
toward each other when the pressers 56a are moved upward.

[0033]

In this second forming station F, the servomotor 55 moves down the
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fold guide 54 to a position corresponding to the height of the side sheet
portions 12 based on the value of the height of the product M measured in
the height measuring station A, thereby downwardly bending the side sheet
portions 22 along the respective first fold lines “a” of the cover sheet 2. In
this state, the cylinders 56 obliquely move up the respective pressers 56a,
thereby bending the folded sheet portions 23 inwardly along the respective

second fold lines “b” of the cover sheet 2 until the folded sheet portions 28
are pressed against and bonded to the outer surface of the bottom sheet
portion 11.

[0034]

By using this assembling method and device, the second fold lines
“h” are formed on the base sheet 1 and the cover sheet 2, respectively, at
positions determined based on the measured value of the height of the
product M, and each of the base sheet 1 and the cover sheet 2 is, at either
side edge portion thereof, folded twice in the same direction along the first
and second fold lines, to seal the box. Therefore, it is possible to freely
(steplessly) adjust the height of the box according to the height of the
product M packed in the box, while sealing the box. As a result thereof, it is
possible to reduce packing costs, make the gap inside the box as small as
possible, and improve transportation efficiency.

[0035]

As illustrated in Fig. 9, this assembling method and device may
include an additional step and tool so as to assemble a height-adjustable
box of which the base sheet 1 has folded pieces 15 provided continuously on
both sides of the respective side plates 12 and both sides of the respective
folded sheet portions 13 so as to protrude through perforated fold lines “¢”

from both sides of the side plates 12 and the folded sheet portions 13, and of
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which the cover sheet 2 has protruding pieces 26 provided continuously on
both sides of the respective side plates 22 and both sides of the respective
folded sheet portions 23 so as to protrude from both sides of the side plates
22 and the folded sheet portions 23.

[0036]

In such a height-adjustable box, the folded pieces 15 of the base

sheet 1 may be formed with cuts “d” in the portions of the folded pieces 15
which are on the extended lines of the respect
base sheet 1. With this arrangement, when the cover sheet 2 is, at either
side edge portion thereof, folded twice in the same direction along the first
and second fold lines “a” and “b”, the respective folded pieces 15 are
separated from each other by the cuts “d”, the portions of the folded pieces
15 extending from both sides of the respective side plates 12 are outwardly
bent naturally so as to be along the inner surfaces of the protruding pieces
26, and the portions of the folded pieces 15 extending from both sides of the
respective folded sheet portions 13 are downwardly bent so as to be along
the inner surfaces of the side sheet portions 22. As a result thereof, the gaps
between the base sheet 1 and the cover sheet 2 in the corners of the box are

closed.
[0037]

It is now described as to how the cuts “d” are formed by the
assembling device. As illustrated in Fig. 10, in the fold line applying station
C, the cylinders 44 move the respective fold line applying tools 45 up and
down, which are at both ends of the tools 45 integrally provided with
cutting blades 45a, so that the cuts “d” are formed at the same time when

the second fold lines “b” of the base sheet 1 are formed.

[0038]
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In the height-adjustable box illustrated in Fig. 9, the film 14, by
which the product M is fixeci in position on the base sheet 1, is wide enough
to reach the positions of the bottom sheet portion 11 which are close to
boundaries between the bottom sheet portion 11 and the respective side
sheet portions 12. The film 14 is attached to positioning recesses 16 formed
at both ends of both sides of the bottom sheet portion 11, respectively so as
to be positioned relative to the bottom sheet portion 11.

100291}

The cover sheet 2 has adhesive portions 24 provided at both ends of
the top sheet portion 21, which are to be placed on the folded sheet portions
13, and surrounded by respective cut lines, the adhesive portions 24 being
cut when the box is opened. The cover sheet 2 also has tear strips 25 made
of, for example, cut tapes or cut lines for opening the box and provided at
the portions close to both ends of the cover sheet 2, which are to be attached
onto the bottom sheet portion 11. The base sheet 1 and the cover sheet 2 are
bonded together at the adhesive portions 24 and at portions between the
tear strips 25 and the end edges of the folded sheet portions 23.

[0040]

At this time, the folded sheet portions 23 of the cover sheet 2 are
bonded to the outer surface of the bottom sheet portion 11 by means of
hot-melt adhesive which penetrates through the film 14 by melting the film
14. However, the film 14 may have holes formed therein beforehand by
means of hot air or a punch so that the respective folded sheet portions 23
and the bottom sheet portion 11 are bonded together by means of hot-melt
adhesive filling the holes in the film 14.

[0041]
In the above embodiment, as one example, hot-melt adhesive is
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applied onto the folded sheet portions 13 so that the top sheet portion 21
are pressed against and bonded to the folded sheet portions 13. However, if
the folded sheet portions 13 have a sufficient length, no hot-melt adhesive
may be applied onto the folded sheet portions 13, since such folded sheet
portions 13 do not move outwardly through the top sheet portion 21 so that
the folded sheet portions 13 and the top sheet portion 21 are kept attached
onto each other.

[0042]

In the above embodiment, the base sheet 1 and the cover sheet 2 are
fed into the fold line applying station C of the assembling device, with the
first fold lines “a” formed on the base sheet 1 and the cover sheet 2
beforehand, and only the second fold lines “b” are formed on the base sheet
and the cover sheet in the fold line applying station. But instead, both the
first and second fold lines “a” and “b” may be formed in the fold line
applying station C.

[0043]

Also, in the above embodiment, the first and second fold lines “a”
and “b” are formed both on the base sheet 1 and the cover sheet 2. But the
first and second fold lines “a” and “b” may be formed only on one of the
base sheet 1 and the cover sheet 2. In the latter case, the above one of the
base sheet 1 and the cover sheet 2 is bent along the first and second fold
lines in the above-described manner, and bonded at both end portions

thereof to the other of the base sheet and the cover sheet.

DESCRIPTION OF REFERENCE NUMERALS
[0044]

1: base sheet
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2: cover sheet

11: bottom sheet portion
12: side sheet portion
13: folded sheet portion
14: film

15: folded piece

16: positioning recess
21: top sh
22: side sheet portion

23: folded sheet portion

924: adhesive portion

25: tear strip

26: protruding piece

a: first fold line

b: second fold line

d: cut

A: height measuring station
B: transfer station

C: fold line applying station
D: direction changing station
E: first forming station

F: second forming station
30: conveyor

31: servomotor

32: moving member

33: sensor

34: contactor
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35: arm

36: holding member
37: bucket

38: servomaotor

39: serew shaft

40: guide shaft

41: moving rod

42, 43: nut

44: cylinder

45: fold line applying tool
45a: cutting blade
46: cylinder

46a; presser

47: rotary actuator
48: sucker

49: cylinder

50: mandrel

51: servomotar

52: cylinder

53: sheet presser
54: fold guide

54a: guide plate
55: servomotor

58:; cylinder

56a: presser

M: product
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CLAIMS
1. A method for assembling a height-adjustable box, the method
comprising:
supplying a base sheet (1) on which at least one product is to be
placed and a cover sheet (2) which is to be placed on the base sheet (1);
measuring a height of the product;

forming second fold lines (b) on at least one of the base sheet (1) and
the cover sheet (2) such that the second fold lines (b) are spaced from
respective first fold lines (a) formed on respective side portions of the one of
the cover sheet and the base sheet, wherein a space between each of the
first fold lines and the corresponding one of the second fold lines is adjusted
based on a value of the measured height of the product;

folding the one of the base sheet and the cover sheet along each of
the first fold lines (a) and the corresponding one of the second fold lines (b)
in a same direction; and

bonding the side portions of the one of the base sheet and the cover

sheet to the other of the base sheet and the cover sheet.

2. The method according to claim 1, wherein the first fold lines (a)
are formed on the base sheet (1) and the cover sheet (2) beforehand,
wherein the second fold lines (b) are formed on the base sheet (1) and the
cover sheet (2) after forming the first fold lines (a), and wherein the cover
sheet (2) is placed on the base sheet (1) with the base sheet (1) and the cover

sheet (2) arranged so that the base sheet (1) crosses the cover sheet (2).

3. The method according to claim 2, further comprising forming cuts
(d) in folded pieces (15) provided on the base sheet (1) through respective
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fold lines (c) and protruding from both sides of the base sheet (1) such that
the cuts (d) are on extended lines of the respective second fold lines (b),
whereby when the cover sheet (2) is folded along the first and second fold
lines, the respective folded pieces (15) are separated from each other by the
cuts (d) so as to be along inner surfaces of protruding pieces (26) which
protrude from both sides of the cover sheet (2).

4. The method urther comprising
placing the product on the base sheet (1), fixing the product in position by
means of a film (14) which extends to an outer surface of a bottom of the

base sheet (1), and bonding both ends of the cover sheet (2) onto the base

sheet (1) by means of an adhesive which penetrates the film (14).

5. An assembling device for implementing the method according to
claim 2 to assemble the height-adjustable box, wherein the assembling
device includes fold line applying tools (45) opposed to each other and
configured to form the second fold lines (b) on the base sheet (1) and the
cover sheet (2), wherein the space between each of the first fold lines (2) and
the corresponding one of the second fold lines (b) is adjusted based on the
value of the measured height of the product by moving the fold line
applying tools (45) toward and away from each other, and wherein the
assembling device 1s further configured to fold each of the base sheet (1)
and the cover sheet (2) along each of the first fold lines (a) and the

corresponding one of the second fold lines (b) in a same direction.

6. The device according to claim 5, wherein respective folded pieces
(15) which protrude from both sides of the base sheet (1) are formed with
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cuts (d) formed by cutting blades (453) integrally provided on the respective
fold line applying tools (45) so as to be along inner surfaces of protruding

pieces (26) which protrude from both sides of the cover sheet (2).
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