
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
1 

83
7 

14
0

A
1

��&������������
(11) EP 1 837 140 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
26.09.2007 Bulletin 2007/39

(21) Application number: 06111483.1

(22) Date of filing: 21.03.2006

(51) Int Cl.:
B26F 1/40 (2006.01) B26D 1/18 (2006.01)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HU IE IS IT LI LT LU LV MC NL PL PT RO SE SI 
SK TR
Designated Extension States: 
AL BA HR MK YU

(71) Applicant: Isel Co., Ltd.
Yao-shi,
Osaka-fu, 581-0068 (JP)

(72) Inventors:  
• Mochizuki, Masanori 

Isel Co., Ltd.
Yao-shi
Osaka 581-0068 (JP)

• Fujii, Yusuke 
Isel Co., Ltd.
Yao-shi
Osaka 581-0068 (JP)

(74) Representative: TBK-Patent
Bavariaring 4-6
80336 München (DE)

(54) Punching apparatus and punching die used therefor

(57) In a punching apparatus comprising: a punching
station A for punching a large number of sheet products
by a punching die 20 from a long material sheet 1 which
is transferred in a horizontal direction; and a take-out
station for taking out the sheet product punched by the
punching die 20, wherein the punching die 20 has a struc-
ture that a blade portion of a tip end peripheral edge of
a vertically penetrating die hole is brought into contact
with the material sheet 1 under pressure, thereby se-

quentially punching the sheet products from the material
sheet 1 and accommodating the sheet products in the
die hole in a laminated state, and the take-out station
includes an extrusion pusher for pushing out the sheet
products which are accommodated in the laminated state
from the die hole 28, the punching die is disposed below
a transfer region of the material sheet to prevent the sheet
product from falling onto the material sheet 1 from the
die hole.
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Description

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

[0001] The present invention relates to a punching ap-
paratus capable of smoothly punching a sheet and the
like.

DISCLOSURE OF THE PRIOR ART

[0002] As an apparatus for punching a sheet and the
like such as a lid of a receptacle of a convenience or
instant cup noodle, and a cap seal for sealing a bottle of
an instant coffee, there is known a structure shown in
Figs. 9 and 10.
[0003] As shown in Fig. 9, a punching die 20 and a
table 10 are vertically opposed to each other. An endless
belt 13 is wound around a drive roller 11 and a driven
roller 12, and runs along an upper surface of the table 10.
[0004] The punching die 20 includes a base block 21
and cylindrical blades 202 projecting downward from the
base block 21. The base block 21 reciprocates in the
widthwise direction of the endless belt 13 along a pair of
side rails 24 and 24 arranged in parallel with each other
on a lower surface of a vertically moving plate 23. The
vertically moving plate 23 is guided by a plurality of guide
posts 22. A portion where the vertically opposed punch-
ing die 20 and table 10 are disposed corresponds to a
punching station A which will be explained later.
[0005] Fig. 10 is an explanatory diagram of a take-out
station B which upwardly pushes, from the punching die
20, laminated sheet products 90 which were punched in
the cylindrical blades 202 of the punching die 20 from a
material sheet 1.
[0006] The take-out station B is provided at a portion
of the punching apparatus deviated in the widthwise di-
rection (direction perpendicular to a sheet surface of Fig.
9) of the endless belt 13 from the punching station A. The
punching die 20 is guided by the side rails 24 and 24
which support the base block 21, and reciprocates be-
tween the take-out station B and the punching station A.
An extrusion pusher 3 is provided below the take-out sta-
tion B. Rods 3a on a tip end of the extrusion pusher 3
are pushed into the cylindrical blade 202 from below. The
take-out station B is provided with a transfer pusher 32
for transferring laminated sheet products 90 pushed onto
the base block 21 from the cylindrical blade 202 onto a
product taking-out conveyer 26 by the rods 3a.
[0007] The operation of the conventional punching ap-
paratus will be explained next.
[0008] As shown in Fig. 9, the material sheet 1 is placed
on the endless belt 13 upstream (right side in Fig. 9) of
the punching station A and then, if the punching operation
is started, the endless belt 13 intermittently runs, and the
material sheet 1 placed on the endless belt 13 is inter-
mittently sent to the punching station A. When the end-

less belt 13 stops, the vertically moving plate 23 is low-
ered together with the punching die 20, and the material
sheet 1 is sandwiched between the cylindrical blades 202
and the table 10 under pressure. With this, the sheet
products 90 punched from the material sheet 1 are ac-
commodated in the cylindrical blades 202. If the punching
operation is repeated, the same number of sheet prod-
ucts 90 as that of the punching operations are accom-
modated and held in the cylindrical blades 202 in a lam-
inated state.
[0009] Next, the punching die 20 is moved to the take-
out station B along the side rails 24 and 24. Then, when
the rods 3a on the tip end of the extrusion pusher 3 are
pushed into the cylindrical blades 202, the laminated
sheet products 90 accommodated in the cylindrical
blades 202 are pushed up to the base block 21 by the
rod 3a. Next, the transfer pusher 32 operates, and the
sheet products 90 are transferred onto the product tak-
ing-out conveyer 26 and transferred to a next step.
[0010] According to the conventional technique, the
predetermined number of sheet products 90 can be taken
out from the cylindrical blades 202 in the laminated state.
This eliminates a special counting operation for counting
sheet products 90 which are punched one sheet by one
sheet on the packaging basis, and eliminates an opera-
tion for laminating the sheet products 90 which are
punched one sheet by one sheet. Therefore, working ef-
ficiency is excellent.
[0011] According to the conventional technique, how-
ever, there is a problem that the lowermost sheet product
90 accommodated in the cylindrical blade 202 accom-
modated in the cylindrical blade 202 is prone to drop be-
low the cylindrical blade 202, and smooth punching op-
eration is hindered.
[0012] This problem will be explained in more detail.
[0013] According to the conventional technique, the
material sheet 1 is simply punched by the punching die
20 from above. Thus, the lowermost sheet product 90
accommodated in the cylindrical blades 202 in the lam-
inated state is tightly fitted into an opening in a lower end
of the cylindrical blade 202, thereby preventing the sheet
product 90 from dropping. That is, the lowermost sheet
product 90 is substantially flush with the opening in the
lower end of the cylindrical blade 202 and in this state,
the lowermost sheet product 90 is prone to drop down-
ward.
[0014] Thus, if impact or vibration caused at the time
of the punching operation is applied to the sheet products
90 in the cylindrical blade 202, the lowermost sheet prod-
uct 90 drops form the cylindrical blade 202, the dropped
sheet products 90 are scattered on an upper surface (sur-
face to be punched) of the material sheet 1 and thus, the
punching operation does not smoothly proceed.
[0015] Especially, there is a tendency that outer pe-
ripheral edges of the thin and soft sheet products 90 are
curled and the entire sheet products 90 are shrunk and
thus, it is difficult to hold the sheet products 90 in the
cylindrical blade 202, the sheet products 90 drop down-
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ward and the smooth punching operation is prone to be
hindered.

SUMMARY OF THE INVENTION

[0016] In a punching apparatus comprising: a punch-
ing station A for punching a large number of sheet prod-
ucts 90 by a punching die 20 from a long material sheet
1 which is transferred in a horizontal direction; and a take-
out station B for taking out the sheet product 90 punched
by the punching die 20, wherein the punching die 20 has
a structure that a blade portion 202a of a tip end periph-
eral edge of a vertically penetrating die hole 28 is brought
into contact with the material sheet 1 under pressure,
thereby sequentially punching the sheet products 90 from
the material sheet 1 and accommodating the sheet prod-
ucts 90 in the die hole 28 in a laminated state, and the
take-out station B includes an extrusion pusher 3 for
pushing out the sheet products 90 which are accommo-
dated in the laminated state from the die hole 28, it is a
first object of the present invention to prevent the sheet
product 90 from falling onto the material sheet 1 from the
die hole 28, thereby making it possible to carry out a
punching operation smoothly.
[0017] Technical means devised to achieve the first
object is that the punching die 20 is disposed below a
transfer region of the material sheet 1.
[0018] The above technical means is effected as fol-
lows.
[0019] Since the punching die 20 is disposed below a
transfer region of the material sheet 1, a newly punched
sheet product 90 is held in the vicinity of the upper end
opening of the die hole 28, and the sheet products 90
are accommodated in the lower die hole 28 in the lami-
nated state. Thus, unlike the conventional technique, the
newly punched sheet product 90 is not held in the lower
end opening of the die hole 28, and even when vibration
or the like caused when punching the sheet is applied,
there is no fear that the sheet product 90 falls onto the
material sheet 1.
[0020] Since the present invention has the above-de-
scribed structure, the following effect can be exhibited.
[0021] Since a newly punched sheet product 90 is held
in the vicinity of the upper end opening of the die hole
28, unlike the conventional technique, the newly punched
sheet product 90 is not held in the lower end opening of
the die hole 28, and even when vibration or the like
caused when punching the sheet is applied, there is no
fear that the sheet product 90 falls onto the material sheet
1.
[0022] To achieve the same object, in the punching
station A, a pressing pusher 27 for pushing the punched
sheet product 90 into the die hole 28 is provided at a
position opposed to the punching die 20 from above. The
punched sheet product 90 can be pushed into the die
hole 28 by the pressing pusher 27. Thus, it is possible to
reliably prevent a case in which the uppermost sheet
product 90 escapes from the upper end opening of the

die hole 28 to outside.
[0023] If the punching die 20 is vertically driven by drive
means, the punching die 20 after it punched the sheet
product 90 is lowered. Thus, the peripheral edge of a
punched hole of the sheet product 90 formed in the
punching residue (hole formed by punching of the sheet
product 90) is not caught in the blade portion 202a of the
punching die 20, and the punching residue can smoothly
be transferred.
[0024] Further, the punching apparatus further com-
prises: an air dancer mechanism for applying tension to-
ward a downstream side of a long punching residue
punched in the punching station A in the transfer direc-
tion, and a punching residue removing station D for reel-
ing up the punching residue downstream of the air dancer
mechanism, and the air dancer mechanism includes a
vertical duct whose upper portion is opened for accom-
modating a U-shaped curved region formed by hanging
a portion of the long punching residue downward, a cov-
ering member which is in contact with an upper surface
of the U-shaped curved region and which has such a size
as to cover a punched hole of the sheet product 90 re-
maining in the punching residue, and a suction fan for
downwardly sucking interior of the vertical duct. With this,
suction force of the suction fan is applied to the covering
member through the punched hole (hole formed by
punching the sheet product 90) of the sheet product 90
remaining in the punching residue. Thus, even when the
suction force caused by the suction fan is not easily ap-
plied because the punched hole of the sheet product 90
is formed in the punching residue, the punching residue
is pulled downward through the covering member reliably
and thus, the tension is reliably applied to the punching
residue.
[0025] It is a second object of the present invention to
provide a die that can be employed to achieve the above
object.
[0026] Technical means devised to achieve the object
is that, in a punching die for bringing a blade portion 202a
of an upper end peripheral edge of a vertically penetrating
die hole 28 into contact with a material sheet 1 under
pressure, thereby punching a sheet product 90 from the
material sheet 1 into the die hole 28, an inner periphery
of the blade portion 202a is formed into a tapered surface
whose diameter is increased upwardly.
[0027] According to this technical means, the periph-
eral edge of the punched sheet product 90 is guided by
the inner periphery of the blade portion 202a which is
formed into the tapered surface whose diameter is in-
creased upwardly and is forcibly press fitted into the die
hole 28. Thus, the peripheral edge of the sheet product
90 is brought into contact with the inner periphery of the
die hole 28 under pressure, the friction force is increased,
and the sheet products 90 are more stably accommodat-
ed and held in the die hole 28.
[0028] To achieve the same object as the second ob-
ject, in a punching die for bringing a blade portion 202a
of an upper end peripheral edge of a vertically penetrating
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die hole 28 into contact with a material sheet 1 under
pressure, thereby punching a sheet product 90 from the
material sheet 1 into the die hole 28, an inner peripheral
wall of the die hole 28 is provided with a plurality of elastic
projecting members at distances from one another in a
circumferential direction, each elastic projecting member
being engaged with a peripheral edge of the sheet prod-
uct 90 from below. With this, the elastic projecting mem-
ber is engaged with the peripheral edge of the punched
sheet product 90 from below and thus, the sheet products
90 are more stably accommodated and held in the die
hole 28.
[0029] In a punching die for bringing a blade portion
202a of an upper end peripheral edge of a vertically pen-
etrating die hole 28 into contact with a material sheet 1
under pressure, thereby punching a sheet product 90
from the material sheet 1 into the die hole 28, an inner
peripheral wall of the die hole 28 is provided with a plu-
rality of elastic projecting members at distances from one
another in a vertical direction, each elastic projecting
member being engaged with a peripheral edge of the
sheet product 90 from below. Also with this, the elastic
projecting member is engaged with the peripheral edge
of the punched sheet product 90 from below and thus,
the sheet products 90 are more stably accommodated
and held in the die hole 28.
[0030] In a punching die for bringing a blade portion
202a of an upper end peripheral edge of a vertically pen-
etrating die hole 28 into contact with a material sheet 1
under pressure, thereby punching a sheet product 90
from the material sheet 1 into the die hole 28, an inner
peripheral wall of the die hole 28 is provided with a plu-
rality of elastic projecting members at distances from one
another in a circumferential direction and a vertical direc-
tion, each elastic projecting member being engaged with
a peripheral edge of the sheet product 90 from below.
With this, the sheet products 90 are more stably accom-
modated and held in the die hole 28.
[0031] In the punching die, the elastic projecting mem-
bers disposed at distances from one another in an axial
direction are disposed on a base block 70 at distances
from one another in the vertical direction, the base block
70 being fitted into a fitting groove which is formed in an
inner peripheral wall of the die hole 28 and extends in
the vertical direction. With this, since the assembly of the
base block 70 and the elastic projecting member can be
integrally formed of resin or the like, it is possible to select
material in accordance with a purpose.
[0032] The punching die may further comprise a cylin-
drical blade 202 whose inner periphery is the die hole
28, and a blade holder 201 for holding the cylindrical
blade 202, and the blade holder 201 is formed with a
through hole comprising a large-diameter hole 203 which
is tightly fitted over the cylindrical blade 202 in a state in
which a blade portion 202 of an upper end of the cylin-
drical blade 202 is exposed outside, and a small-diameter
hole 204 which is coaxial with the large-diameter hole
203, and in a state in which the large-diameter hole 203

is tightly fitted over the cylindrical blade 202, a lower end
of the cylindrical blade 202 abuts against a step at a
boundary whose inner diameter is varied from the large-
diameter hole 203 to the small-diameter hole 204. With
this, if the cylindrical blade 202 is made of hard metal
material, it is possible to obtain a cylindrical blade 202
having excellent durability. Since the blade holder 201
can be made of material having low hardness such as
aluminum alloy which can be machined easily, the man-
ufacturing efficiency of the punching die is enhanced. In
the punching die, if the cylindrical blade 202 is the Thom-
son hollow blade, the cylindrical blade 202 can be man-
ufactured only by bending a band-like blade into a cylin-
drical shape. Thus, unlike the case where a carving hol-
low blade is employed as the cylindrical blade 202, it is
unnecessary to cut the blade tip using an end mill, and
it is easy to manufacture the blade.
[0033] ln each of the punching dies, the blade portion
202a of the punching die sandwiches the material sheet
1 in cooperation with an elastic annular blade receiver
206 under pressure. The blade receiver 206 is detacha-
bly attached to a fixing wall. Since the elastic annular
blade receiver 206 is provided only in a region required
for punching the material sheet 1, it is possible to man-
ufacture the blade receiver 206 using less material.
[0034] Other objects, features, aspects and advantag-
es of the invention will become more apparent from the
following detailed description of an embodiment with ref-
erence to the accompanying drawings and appended
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035]

Fig. 1 is a schematic vertical sectional view of a
punching apparatus according to an embodiment of
the present invention;
Fig. 2 is a vertical sectional view of a punching station
A and a take-out station B of the punching apparatus
according to the embodiment of the present inven-
tion;
Fig. 3 is a schematic transverse sectional view of the
punching apparatus according to the embodiment of
the present invention;
Fig. 4 is a bottom view of a material sheet 1;
Fig. 5 is an explanatory diagram of a relation between
a vertically moving plate 60 and guide posts 35 and
35;
Fig. 6 is an enlarged sectional view of a portion where
a punching die 20 is disposed;
Fig. 7 is a perspective view of a sheet holder 7;
Fig. 8 is a perspective view of loading portions of
anchor nuts 203n;
Fig. 9 is an explanatory view of a conventional tech-
nique; and
Fig. 10 is an explanatory view of the conventional
technique.

5 6 



EP 1 837 140 A1

5

5

10

15

20

25

30

35

40

45

50

55

DETAILED DESCRIPTION OF THE EMBODIMENT

[0036] Best modes for carrying out the present inven-
tion will be explained below with reference to the attached
drawings.

(Entire Structure)

[0037] As shown in Fig. 1, a punching apparatus ac-
cording to an embodiment of the present invention in-
cludes a material supply station C for unreeling a material
sheet 1 which is reeled up in a form of a roll, a punching
station A for punching sheet products 90 from the material
sheet 1, a take-out station B (see Fig. 2) for taking out
the punched sheet products 90 on the side of the punch-
ing station A, and a punching residue removing station
D for reeling up punching residues generated when the
sheet products 90 are punched. Air dancer mechanisms
E and F for constantly adjusting the tension of the material
sheet 1 are provided among the punching station A, the
material supply station C and the punching residue re-
moving station D.
[0038] Details of the various portions will be explained
below.

(Material Supply Station C)

[0039] The material supply station C is structured as
shown in Figs. 1 and 3 (an intermediate portion of the
material sheet 1 is not shown in Fig. 3). The material
supply station C includes a roll support mechanism 40
for rotatably supporting the material sheet 1 which is
reeled up in the form of the roll, and a sheet press mech-
anism 41. The material sheet 1 which is reeled up in the
form of the roll is formed with a large number of punching
regions 90a on which designs or characters are printed
as shown in Fig. 4. Such designs or characters will be
printed on the sheet products 90. In this embodiment,
the material sheet 1 is supplied to the punching station
A in such a posture that the printing surface comes lower
side.

*Roll support mechanism 40

[0040] The roll support mechanism 40 includes sup-
port arms 401 and 401 horizontally projecting from a pair
of sidewalls 52 and 52 which stand from opposite sides
of a base 51 of an apparatus main body 5. Conical heads
402a and 402a of roll shafts 402 and 402 projecting from
the support arms 401 and 401 such as to be opposed to
each other are press-fitted into center holes of the roll-
shaped material sheet 1 from both sides. One of the roll
shaft 402 is rotated by a sending motor 403 and with this,
the material sheet 1 is reeled out.

* Sheet press mechanism 41

[0041] The sheet press mechanism 41 is provided with

a rotatable press roll 412 which extends between rocking
tip ends of rock arms 411 and 411 which are vertically
rotatably supported at the sidewalls 52 and 52 by support
shafts 410 and 410. A connecting plate 413 for mutually
connecting base ends of the rock arms 411 and 411 is
connected to a tip end of a piston rod 421 of an air cylinder
42 through a connecting rod 422. The piston rod 421 and
the connecting rod 422 are rotatably connected to each
other through a coupling pin 423. A lower end of the air
cylinder 42 is rotatably connected to a cylinder support
424 by an anchor pin 425. The air cylinder 42 is contract-
ed when the material sheet 1 which is reeled up in the
form of the roll is mounted on the roll support mechanism
40 to lift up a press roll 412 on a tip end of the rock arm
411.

(Air Dancer Mechanism E)

[0042] Provided downstream of the material sheet 1 in
the transfer direction with respect to the material supply
station C are guide rollers 53, 53 and 53 extending be-
tween the sidewalls 52 and 52. The air dancer mecha-
nism E is provided further downstream of the guide rollers
53, 53 and 53. The air dancer mechanism E includes a
rectangular cylindrical vertical duct 45, and a suction fan
47 for drawing inside air downward.
[0043] Upper and lower ends of the vertical duct 45
are opened, and its plane is formed into a rectangular
shape which is long in the widthwise direction of the ma-
terial sheet 1.
[0044] The suction fan 47 is provided below the vertical
duct 45. The base 51 of the apparatus main body 5 is
provided with a vent hole 510 which is opposed to the
suction fan 47.

(Image-Capturing Station G)

[0045] A camera 55 such as a CCD camera is disposed
in an image-capturing station G disposed downward of
the air dancer mechanism E in the transfer direction of
the material sheet 1.
[0046] The camera 55 has a function of capturing an
image of reference marks disposed in the vicinity of
punching regions 90a printed on the material sheet 1. A
transfer control apparatus (not shown) controls later-de-
scribed sending rollers 17 and 18 so that the transfer and
stop of the material sheet 1 are repeated whenever the
camera 55 detects the reference mark. When the transfer
of the material sheet 1 is stopped, the punching regions
90a and 90a in the material sheet 1 shown in Fig. 4 (re-
gions to be punched as the sheet products 90 and 90)
are opposed to cylindrical blades 202 of the punching die
20 of the later-described punching station A from above.

(Punching Station A)

[0047] The punching station A located downward of
the image-capturing station G in the transfer direction of
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the material sheet 1 has a structure shown in Figs. 1 to 3.

* Entire structure

[0048] The punching station A includes a vertically
moving plate 60 which is vertically driven by a crank
mechanism 61 corresponding to drive means which is a
matter of the invention in claims 3 and 4, the punching
die 20 which is set on the vertically moving plate 60, and
a pressing pusher 27 provided on the fixing plate 25 which
holds a die receiver 29 located above the punching die
20. The pressing pusher 27 pushes the punched sheet
product 90 into the cylindrical blade 202 of the punching
die 20.

* Crank mechanism 61

[0049] As shown in Figs. 1 and 2, the crank mechanism
61 which vertically drives the vertically moving plate 60
includes an input side auxiliary shaft 65 which is eccen-
trically fitted to a rotation shaft 64 of a speed reducer 62
which reduces the speed of rotation of the punching mo-
tor 63 (rotation of motor shaft 630), and a connecting rod
66 having a lower end boss 66a which is rotatably fitted
over the input side auxiliary shaft 65. An upper end boss
66b of the connecting rod 66 is rotatably fitted over an
output side auxiliary shaft 67, and a blade height adjust-
ing shaft 68 which rotatably penetrates trailing walls 600
and 600 of the vertically moving plate 60 eccentrically
penetrates the output side auxiliary shaft 67.
[0050] Therefore, the rotation of the motor shaft 630
caused by operation of the punching motor 63 is trans-
mitted from the speed reducer 62 to the vertically moving
plate 60 through the rotation shaft 64, the input side aux-
iliary shaft 65, the connecting rod 66, the output side aux-
iliary shaft 67 and the blade height adjusting shaft 68 in
this order, and the punching die 20 disposed on the ver-
tically moving plate 60 is vertically moved.
[0051] The blade height adjusting shaft 68 is provided
at its one end with a worm wheel 69b which meshes with
a worm 69a rotated by a blade height adjusting motor
(not shown). The rotation of the blade height adjusting
motor is transmitted from the worm 69a to the blade
height adjusting shaft 68 through the worm wheel 69b.
With this, the height of the vertically moving plate 60 is
finely adjusted by a fitting relation between the blade
height adjusting shaft 68, the output side auxiliary shaft
67 and the connecting rod 66.
[0052] As shown in Figs. 1, 3 and 5, the vertically mov-
ing plate 60 is guided by four guide posts 35 and 35 which
stand from a surrounding wall 58, and is moved vertically.
The surrounding wall 58 surrounds a lower portion of the
crank mechanism 61 provided on the base 51 of the ap-
paratus main body 5. Thus, the guide posts 35 and 35
standing from the surrounding wall 58 penetrate the ver-
tically moving plate 60 through direct bearings 59 and
59. A fixing plate 25 for mounting the die receiver 29
located above the punching die 20 is fixed to an upper

end of the guide posts 35 and 35.

*Punching die 20

[0053] The punching die 20 disposed below the trans-
fer region of the material sheet 1 is mounted on the upper
surface of the vertically moving plate 60 such that the
punching die 20 can slide in the widthwise direction of
the material sheet 1.
[0054] Thus, the upper surface of the vertically moving
plate 60 is formed with dovetail grooves 601 and 601
which are in parallel to the widthwise direction. One of
the dovetail grooves 601 and 601 is formed from the ver-
tically moving plate 60 to a tip end of the rectangular
extension arm 602 which projects toward the take-out
station B. Dovetail members 200 and 200 projecting from
a lower surface of the punching die 20 are slidably fitted
into the dovetail grooves 601 and 601.
[0055] As shown in Fig. 6, the punching die 20 includes
the cylindrical blade 202 and a blade holder 201. The
blade holder 201 includes a blade cover 201 a which is
fitted over the cylindrical blade 202 and a slide block 201
b located below the blade cover 201a.
[0056] In this embodiment, the cylindrical blade 202 is
formed from a Thomson hollow blade. An inner periphery
of a blade portion 202a on the upper end of the Thomson
hollow blade is tapered into a tapered surface t whose
diameter is increased upwardly. Therefore, a peripheral
edge of the punched sheet product 90 is guided inward
by the tapered surface t, and the sheet product 90 is
forcibly press fitted into the cylindrical blade 202. Thus,
friction between the peripheral edge of the sheet product
90 and an inner peripheral surface of the cylindrical blade
202 becomes high and the sheet product 90 is less prone
to drop downward.
[0057] As shown in Fig. 3, large-diameter holes 203
are formed vertically in the blade cover 201 a so that the
four cylindrical blades 202 are tightly fitted into the large-
diameter holes 203. As shown in Fig. 6, small-diameter
holes 204 each having the same plane shape as the inner
peripheral shape of the cylindrical blade 202 are vertically
formed in the slide block 201 b. A lower end 202b of the
cylindrical blade 202 abuts against a step 205 at a bound-
ary where an inner diameter is varied from the large-
diameter hole 203 to the small-diameter hole 204. ln this
abutment state, a uniform cylindrical hole is formed by
the cylindrical blade 202 and the inner peripheral surface
of the small-diameter hole 204, and this cylindrical hole
becomes a die hole 28 for punching the sheet product
90 from the material sheet 1. The inner diameter of the
large-diameter hole 203 formed in the slide block 201 b
may be slightly larger than that of the cylindrical blade
202.
[0058] As shown in Figs. 6 and 8, a vertical hole 203a
into which a block-like anchor nut 203n is inserted is
formed in the vicinity of the peripheral edge of the large-
diameter hole 203 formed in the blade cover 201 a. The
vertical hole 203a is in communication with the large-
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diameter hole 203 through a slit 203b formed in the entire
vertical region. If screws b and b penetrating the cylin-
drical blade 202 are threadedly inserted into female
threads 203L and 203L of the anchor nut 203n shown in
Fig. 8 (see Fig. 6), the cylindrical blade 202 is stabilized
in the blade holder 201. Thus, even when a band-like
blade is bent into a cylindrical shape to form the cylindrical
blade 202, butting both ends of the band-like blade can
reliably be prevented from falling out from the step 205.
[0059] With this, the cylindrical blade 202 and the blade
holder 201 are formed as separate members. Thus, if
the cylindrical blade 202 is made of hard metal material,
the cylindrical blade 202 can be made as a blade having
excellent durability. Further, the blade holder 201 can be
made of low hardness material such as aluminum alloy
which can easily be machined and thus, the producing
efficiency of the punching die 20 is enhanced.
[0060] An inner peripheral wall of the die hole 28 is
formed with fitting grooves 280 extending vertically such
that the grooves are opened downward. The fitting
grooves 280 are formed at predetermined pitches from
one another in the circumferential direction, and the sheet
holder 7 shown in Fig. 7 is fitted in each fitting groove 280.
[0061] The sheet holder 7 is a resin integrally molded
member in which a large number of soft elastic fins 71
and 71 as elastic projecting members project from the
rectangular parallelepiped base block 70 so as to align
vertically, and the sheet holder 7 is formed by one injec-
tion molding. A preferable projecting amount of the elastic
fins 71 and 71 is varied depending upon the size of the
sheet product 90, but is set to such a value that the pe-
ripheral edge of the sheet product 90 is slightly engaged
with the elastic fin.
[0062] Therefore, the peripheral edge of the sheet
product 90 which is punched in the cylindrical blade 202
of the punching die 20 from the material sheet 1 engages
with the elastic fins 71 and 71 and becomes difficult to
drop downward.
[0063] The elastic projecting members are not limited
to the elastic fins 71 and 71 shown in Fig. 7, and may be
minute spherical projections.
[0064] As shown in Fig. 6, bolt insertion holes h and h
vertically penetrate the blade cover 201 a which consti-
tutes the blade holder 201. Fixing bolts 15 and 15 inserted
from the bolt insertion holes h and h are threadedly en-
gaged with the slide block 201 b and with this, the blade
cover 201 a and the slide block 201 b are connected to
each other.
[0065] As shown in Figs. 3 and 6, an engaging projec-
tion 360 of a runner 36 threadedly engaged with sending
screw 37 which is rotated by a sending motor 38 is en-
gaged with the slide block 201 b of the blade holder 201.
A tip end of the sending screw 37 is supported by a ro-
tation bearing 39 disposed on an end of an extension
arm 602 projecting from the vertically moving plate 60.
Thus, if the sending screw 37 rotates, the punching die
20 is guided by the dovetail grooves 601 and 601 and is
moved. The punching die 20 which moves to the terminal

end on the side of the take-out station B is placed on a
base end straight region 609 which extends in the transfer
direction of the material sheet 1 from a base end of the
extension arm 602 of the vertically moving plate 60.

* Die receiver 29

[0066] As shown in Fig. 6, a lower surface of the die
receiver 29 disposed above the punching die 20 is de-
tachably provided with an elastic annular blade receiver
206 for sandwiching the material sheet 1 in cooperation
with the cylindrical blade 202 under pressure. That is,
the lower surface of the die receiver 29 which is a fixing
wall as a specific item in the invention is formed with an
annular groove 207 opposed to the blade portion 202a
of the cylindrical blade 202, and the resin blade receiver
206 which has a size smaller than that of the annular
groove 207 is fitted into the annular groove 207 such that
the blade receiver 206 is forcibly opened. A resin blade
receiver 206 which has a size larger than that of the an-
nular groove 207 may be fitted into the annular groove
207 such that the blade receiver 206 is forcibly shrunk.
Since the resin blade receiver 206 is provided only in a
region required for punching the material sheet 1, there
is an advantage that the blade receiver 206 can be pro-
duced with a small amount of material.
[0067] Engaging ribs 208 and 208 projecting from op-
posite ends of the die receiver 29 are engaged with en-
gaging grooves 250a and 250a of the holder 250 fixed
to a lower surface of the fixing plate 25 which holds the
die receiver 29. With this, the die receiver 29 is held by
the holder 250.
[0068] As shown in Fig. 6, a vertically moving shaft 270
is vertically movably inserted into through holes 209 and
251 respectively formed in the die receiver 29 and the
fixing plate 25. The vertically moving shaft 270 is contin-
uously formed on a pressing pusher 27 (see Figs. 1 and
2) which pushes the punched sheet product 90 into the
cylindrical blade 202. A press plate 271 for pushing the
sheet product 90 is fixed to a lower end of the pressing
pusher 27.
[0069] As shown in Fig. 2, an upper end of the vertically
moving shaft 270 is connected to a piston rod 273 of the
pressing pusher 27 (which is fixed to a vertical wall 252
of the fixing plate 25) through a horizontal member 272.
Thus, if the piston rod 273 of the pressing pusher 27
advances or retreats, press plates 271 and 271 corre-
sponding to the cylindrical blades 202 and 202 are moved
upward or downward and with this, the punched sheet
product 90 is pushed into the cylindrical blade 202. More
specifically, the press plates 271 and 271 push the sheet
products 90 to the blade portions 202a of the cylindrical
blades 202 at positions lower than base end of the inner
peripheral tapered surface t. This pushing distance is set
to a value smaller than a pitch of the elastic fin 71. There-
fore, even if the pressure in the die hole 28 becomes
negative value when the punching die 20 is separated
downward from the die receiver 29, the uppermost sheet
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product 90 in the punching die 20 is sucked upward and
does not escape from the die.
[0070] An approach of the punching station A is pro-
vided with the sending rollers 17 and 18 for sending the
material sheet 1 in a state where the material sheet 1 is
sandwiched from front and back sides under pressure.
[0071] The material sheet 1 slides on the fixing table
19.

(Take-Out Station B)

[0072] As shown in Figs. 2 and 3, the take-out station
B disposed at a location deviated from the punching sta-
tion A in the widthwise direction of the material sheet 1
includes a product taking-out conveyer 86, and the ex-
trusion pusher 3 for dropping the sheet products 90 and
90 on the product taking-out conveyer 86 from the punch-
ing die 20.

* Extrusion pusher 3

[0073] As shown in Fig. 2, product press plates 311
and 311 of lower ends of the vertically moving shafts 31
and 31 which are continuously formed on the tip end of
the piston rod 30 of the extrusion pusher 3 face above
the product taking-out conveyer 86. If the vertically mov-
ing shafts 31 and 31 vertically move in association with
advancing and retreating motions of the piston rod 30,
the product press plates 311 and 311 drop the laminated
sheet products 90 accommodated in the cylindrical
blades 202 and 202 of the punching die 20 onto the prod-
uct taking-out conveyer 86.

* Product taking-out conveyer 86

[0074] A transfer surface of the product taking-out con-
veyer 86 is set to the same height as that of the vertically
moving plate 60 which is located at the bottom dead cent-
er.
[0075] The product taking-out conveyer 86 is vertically
moved by a vertically moving cylinder 87. Thus, the prod-
uct taking-out conveyer 86 is supported by a support arm
89 mounted on a tip end of the piston rod 88 of the ver-
tically moving cylinder 87.
[0076] Therefore, when the sheet products 90 are
dropped from the punching die 20, if the product taking-
out conveyer 86 is lifted to the rising position by the ver-
tically moving cylinder 87 and the sheet products 90 are
dropped onto the product taking-out conveyer 86 by the
extrusion pusher 3, the product taking-out conveyer 86
is lowered by the vertically moving cylinder 87 at the same
time. If the product taking-out conveyer 86 runs in this
lowered state, the laminated sheet products 90 are trans-
ferred to a next step.

(Air Dancer Mechanism F)

[0077] The air dancer mechanism F provided down-

stream of the punching station A in the transfer direction
of the material sheet 1 includes a rectangular cylindrical
vertical duct 75, a light cylindrical covering member 76
accommodated in the vertical duct 75 such that the cov-
ering member 76 can vertically move, and a suction fan
77 for sucking the covering member 76.
[0078] Upper and lower ends of the vertical duct 75
are opened, and its plane is formed into a rectangular
shape which is long in the widthwise direction of the
punching residue 79.
[0079] The covering member 76 is formed into a hollow
cylindrical shape whose opposite ends are opened. The
covering member 76 is made of resin to reduce its weight.
The covering member 76 is disposed in a U-shaped
curved region U of the punching residue 79 which is hang-
ing in the vertical duct 75. The covering member 76 has
such a size that a punched hole (hole made by punching
the punching region 90a) of the sheet product 90 remain-
ing in the punching residue 79 is covered. With this, if
the covering member 76 is sucked by the suction fan 77,
appropriate tension is applied to the punching residue
79. That is, since the punching residue 79 is formed with
the punched hole of the sheet product 90, even when the
suction force caused by the suction fan 77 is less prone
to be applied, the punching residue 79 is reliably pulled
downward through the covering member 76, tension can
reliably be applied to the punching residue 79. An endless
belt (obtained by forming an elastic sheet into an endless
belt shape) having substantially the same width as that
of an inner size of a long side of the vertical duct 75 can
be employed as the covering member 76. If the covering
member 76 comprises opaque endless belt, even if the
material sheet 1 is transparent sheet, the punching res-
idue 79 can smoothly reeled up by the residue removing
station D. That is, when reflection light of beam emitted
to the covering member 76 is detected through the trans-
parent sheet and the reeling timing of the punching res-
idue 79 is set, it is unnecessary to adjust the intensity of
the beam or the amount of light by the transparency of
the transparent sheet, and the punching residue 79 can
be reeled up smoothly.
[0080] The suction fan 77 is disposed at a lower portion
of the vertical duct 75, and a vent hole 512 opposed to
the suction fan 77 is formed in the base 51 of the appa-
ratus main body 5.
[0081] If the covering member 76 having substantially
the same width (length in the axial direction if the duct is
a hollow cylinder) as an inner side on the long side of the
vertical duct 75 is employed, it becomes unnecessary to
adjust the long side of the vertical duct 75 in accordance
with the width of the material sheet 1.

(Punching Residue Removing Station D)

[0082] The punching residue removing station D pro-
vided downstream of the air dancer mechanism F in the
transfer direction of the material sheet 1 has the same
function and structure as those of the material supply
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station C. Thus, the punching residue removing station
D has a rock arm 731 which rocks around a support shaft
730 and which is continuously provided at its opposite
ends with a press roll 732 and an air cylinder 72, and a
roll support mechanism 73 having a support arm 78 which
rotatably supports a punching residue 79 reeled up in the
form of a roll by the roll shaft 782.

(Actual Operation)

[0083] The actual operation of the punching apparatus
will be explained next.
[0084] As shown in Fig. 1, the material sheet 1 which
is reeled up in the form of the roll is mounted on roll shafts
402 and 402 in the material supply station C, an end of
the material sheet 1 is pulled out, the end is wound around
the guide rollers 53 and 53, inserted into the vertical duct
45, between the sending roller 17, between the punching
die 20 and the die receiver 29, the lower side of the cov-
ering member 76 in the vertical duct 75, the roll shaft 782
of the support arm 78 in this order, and the preparation
operation is completed.
[0085] Next, if an operation switch (not shown) is
turned on, the sending motor 403 is rotated, and the ma-
terial sheet 1 is intermittently transferred by the intermit-
tent rotation of the sending rollers 17 and 18. The hollow
cylindrical covering member 76 is sucked by rotation of
the suction fans 47 and 77, and appropriate tension is
applied to the material sheet 1.
[0086] If the camera 55 provided in the image-captur-
ing station G detects "reference mark" printed on the ma-
terial sheet 1, the sending rollers 17 and 18 are stopped,
the punching regions 90a and 90a (see Fig. 4) in the
material sheet 1 are opposed to the cylindrical blades
202 and 202 of the punching die 20 from above. Next,
the crank mechanism 61 is operated by the rotation of
the punching motor 63, and if the vertically moving plate
60 reaches the top dead center, the punching regions
90a and 90a are sandwiched between the die receiver
29 and the punching die 20 mounted on the vertically
moving plate 60 under pressure and with this, the sheet
product 90 is punched from the material sheet 1. At the
same time, the piston rod 273 of the pressing pusher 27
advances, and the press plate 271 (see Fig. 6) of the
lower end of the vertically moving shaft 270 connected
to the piston rod 273 is lowered. With this, the punched
sheet product 90 is pushed into the cylindrical blade 202
of the punching die 20 as described above.
[0087] Thereafter, if the vertically moving plate 60 is
lowered, the piston rod 273 of the pressing pusher 27 is
retreated at the same time, and the press plates 271 of
the lower end of the vertically moving shaft 270 connect-
ed to the piston rod 273 is moved upward to the initial
position.
[0088] According to the punching apparatus, after the
material sheet 1 is punched, the punching die 20 on the
vertically moving plate 60 is lowered. Thus, unlike the
case where the punching die 20 is not vertically moved

(when the punching die 20 is fixed and the die receiver
29 is vertically moved), even if the punching residue 79
(obtained by punching the sheet product 90 from the ma-
terial sheet 1) is slightly bent downward, this portion is
not caught in the upper end of the cylindrical blade 202
of the punching die 20, and the punching residue 79 can
smoothly transferred toward the downstream.
[0089] Next, the material sheet 1 is transferred until
the camera 55 detects the subsequent "reference mark",
the above operation is again carried out, and the sheet
product 90 is punched.
[0090] If this punching operation is repeated predeter-
mined times (e.g., the number of packaging unit), the
punched sheet products 90 are accommodated in the die
hole 28 of the punching die 20 in the laminated state.
[0091] Then, in a state where the vertically moving
plate 60 is located at the bottom dead center, the sending
motor 38 for sending the punching die 20 toward the take-
out station B is operated to rotate the sending screw 37,
and the runner 36 which is threadedly engaged with the
sending screw 37 pulls the punching die 20 toward the
take-out station B.
[0092] When the vertically moving plate 60 is at the
bottom dead center, the vertically moving plate 60 and
the transfer surface of the product taking-out conveyer
86 are flush with each other. Therefore, the punching die
20 pulled by the runner 36 runs on the vertically moving
plate 60 as shown with the phantom line in Fig. 3, and
the punching die 20 moves to a position above the prod-
uct taking-out conveyer 86.
[0093] In this state, the product press plates 311 and
311 (driven by the extrusion pusher 3) face the cylindrical
blades 202 and 202 from above. If the extrusion pusher
3 is operated to advance the piston rod 30, the product
press plates 311 and 311 of the lower ends of the verti-
cally moving shafts 31 and 31 push out the laminated
sheet products 90 which are accommodated in the cy-
lindrical blades 202 and 202 of the punching die 20 to
locations above the product taking-out conveyer 86. At
the same time, the piston rod 88 of the vertically moving
cylinder 87 is retreated, and the sheet products 90 are
taken out downward from the punching die 20. Then, the
sheet products 90 are transferred to the downstream end
861 by the product taking-out conveyer 86, and are
moved to a next packaging step.
[0094] The punching residue 79 after the sheet product
90 is punched from the material sheet 1 is reeled up in
the punching residue removing station D through the air
dancer mechanism F. At that time, since the punching
residue 79 is formed with the large number of punched
holes of the sheet product 90, if the covering member 76
of the air dancer mechanism F is not provided, the suction
force of the punching residue 79 by the suction fan 77
becomes insufficient, and appropriate tension can not be
applied to the covering member 76. According to this
embodiment, since the punching residue 79 is pulled by
the suction fan 77 through the covering member 76, ap-
propriate tension can be applied to the punching residue
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79.

(Others)

[0095]

1. Although the sheet product 90 is punched by sand-
wiching the material sheet 1 by the punching die 20
and the die receiver 29 under pressure in this em-
bodiment, the sheet product 90 may be punched by
a male mold and a female mold which vertically
moves below the male mold.
2. Although the cylindrical blades 202 are arranged
in a matrix manner in a plain view in this embodiment,
the cylindrical blades 202 may be arranged in a zig-
zag shape.
3. Although the cylindrical blade 202 is the Thomson
blade in this embodiment, the cylindrical blade 202
may be a carving hollow blade.
4. An annular recess groove may be formed in an
upper end surface (portion corresponding to the step
205) of the slide block 201 b of the punching die 20
along the peripheral edge of the small-diameter hole
204, and the lower end of the cylindrical blade 202
may be inserted into the annular groove. With this,
the lower end of the cylindrical blade 202 is fitted into
the annular groove and is stabilized even if the lower
screw b which fixes the cylindrical blade 202 shown
in Fig. 6 is not provided.
5. The anchor nut 203n may be formed into a cylin-
drical shape, and the vertical hole 203a having a
circular cross section for inserting the anchor nut
203n may be formed in the blade cover 201 a.
6. Although the covering member 76 comprises the
long end open hollow cylinder in this embodiment,
both ends of the hollow cylinder may be closed with
lids. With this, the both ends of the covering member
76 are reinforced by the lids, and it is possible to
reliably prevent the covering member 76 from being
deformed.

[0096] In a punching apparatus comprising: a punch-
ing station A for punching a large number of sheet prod-
ucts by a punching die 20 from a long material sheet 1
which is transferred in a horizontal direction; and a take-
out station for taking out the sheet product punched by
the punching die 20, wherein the punching die 20 has a
structure that a blade portion of a tip end peripheral edge
of a vertically penetrating die hole is brought into contact
with the material sheet 1 under pressure, thereby se-
quentially punching the sheet products from the material
sheet 1 and accommodating the sheet products in the
die hole in a laminated state, and the take-out station
includes an extrusion pusher for pushing out the sheet
products which are accommodated in the laminated state
from the die hole 28, the punching die is disposed below
a transfer region of the material sheet to prevent the sheet
product from falling onto the material sheet 1 from the

die hole.

Claims

1. A punching apparatus comprising:

a punching station A for punching a large
number of sheet products 90 by a punching die
20 from a long material sheet 1 which is trans-
ferred in a horizontal direction; and
a take-out station B for taking out the sheet prod-
uct 90 punched by said punching die 20,
said punching die 20 having a structure that a
blade portion 202a of a tip end peripheral edge
of a vertically penetrating die hole 28 is brought
into contact with said material sheet 1 under
pressure, thereby sequentially punching the
sheet products 90 from the material sheet 1 and
accommodating the sheet products 90 in said
die hole 28 in a laminated state,
said take-out station B including an extrusion
pusher 3 for pushing out said sheet products 90
which are accommodated in the laminated state
from said die hole 28, wherein
said punching die 20 is disposed below a trans-
fer region of said material sheet 1.

2. The punching apparatus according to claim 1,
wherein in said punching station A, a pressing push-
er 27 for pushing the punched sheet product 90 into
said die hole 28 is provided at a position opposed to
said punching die 20 from above.

3. The punching apparatus according to claim 1 or
claim 2, wherein said punching die 20 is vertically
driven by drive means.

4. The punching apparatus according to any one of
claims 1 to 3, further comprising: an air dancer mech-
anism for applying tension toward a downstream
side of a long punching residue punched in said
punching station A in the transfer direction; and a
punching residue removing station D for reeling up
said punching residue downstream of the air dancer
mechanism, wherein
said air dancer mechanism includes: a vertical duct
whose upper portion is opened for accommodating
a U-shaped curved region formed by hanging a por-
tion of said long punching residue downward; a cov-
ering member which is in contact with an upper sur-
face of said U-shaped curved region and which has
such a size as to cover a punched hole of the sheet
product 90 remaining in said punching residue; and
a suction fan for downwardly sucking interior of said
vertical duct.

5. A punching die for bringing a blade portion 202a of
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an upper end peripheral edge of a vertically pene-
trating die hole 28 into contact with a material sheet
1 under pressure, thereby punching a sheet product
90 from the material sheet 1 into said die hole 28,
wherein
an inner periphery of said blade portion 202a is
formed into a tapered surface whose diameter is in-
creased upwardly.

6. A punching die for bringing a blade portion 202a of
an upper end peripheral edge of a vertically pene-
trating die hole 28 into contact with a material sheet
1 under pressure, thereby punching a sheet product
90 from the material sheet 1 into said die hole 28,
wherein
an inner peripheral wall of said die hole 28 is provided
with a plurality of elastic projecting members at dis-
tances from one another in a circumferential direc-
tion, each elastic projecting member being engaged
with a peripheral edge of said sheet product 90 from
below.

7. A punching die for bringing a blade portion 202a of
an upper end peripheral edge of a vertically pene-
trating die hole 28 into contact with a material sheet
1 under pressure, thereby punching a sheet product
90 from the material sheet 1 into said die hole 28,
wherein
an inner peripheral wall of said die hole 28 is provided
with a plurality of elastic projecting members at dis-
tances from one another in a vertical direction, each
elastic projecting member being engaged with a pe-
ripheral edge of said sheet product 90 from below.

8. A punching die for bringing a blade portion 202a of
an upper end peripheral edge of a vertically pene-
trating die hole 28 into contact with a material sheet
1 under pressure, thereby punching a sheet product
90 from the material sheet 1 into said die hole 28,
wherein
an inner peripheral wall of said die hole 28 is provided
with a plurality of elastic projecting members at dis-
tances from one another in a circumferential direc-
tion and a vertical direction, each elastic projecting
member being engaged with a peripheral edge of
said sheet product 90 from below.

9. The punching die according to claim 8, wherein
said elastic projecting members disposed at distanc-
es from one another in an axial direction are disposed
on a base block 70 at distances from one another in
the vertical direction, the base block 70 being fitted
into a fitting groove which is formed in an inner pe-
ripheral wall of said die hole 28 and extends in the
vertical direction.

10. The punching die according to any one of claims 5
to 9, comprising: a cylindrical blade 202 whose inner

periphery is said die hole 28; and a blade holder 201
for holding said cylindrical blade 202, wherein said
blade holder 201 is formed with a through hole com-
prising a large-diameter hole 203 which is tightly fit-
ted over said cylindrical blade 202 in a state in which
a blade portion 202 of an upper end of the cylindrical
blade 202 is exposed outside, and a small-diameter
hole 204 which is coaxial with the large-diameter
hole 203, and in a state in which said large-diameter
hole 203 is tightly fitted over said cylindrical blade
202, a lower end of said cylindrical blade 202 abuts
against a step at a boundary whose inner diameter
is varied from said large-diameter hole 203 to said
small-diameter hole 204.

11. The punching die according to claim 10, wherein said
cylindrical blade 202 is a Thomson hollow blade.

12. The punching die according to any one of claims 5
to 11, wherein said blade portion 202a of said punch-
ing die sandwiches said material sheet 1 in cooper-
ation with an elastic annular blade receiver 206 un-
der pressure, said blade receiver 206 being detach-
ably attached to a fixing wall.
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