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(57) Abrege(suite)/Abstract(continued):

V-shape. By adjusting a distance between a pair of vibration applying members (31) provided between the spreading rollers (27)
arranged Iin a V-shape, a width dimension-of the food dough (15) flowing out from the spreading unit (25) Is adjusted, and the
vibration applying members (31) are reciprocatively vibrated in a longitudinal direction of the spreading rollers (27) at a position
where the width dimension Is adjusted. The reciprocative vibration of the pair of vibration applying members (31) Is vibration In a
direction of approaching and separating from each other. When the pair of vibration applying members (31) are operated to
approach each other, a feed rate of the food dough (15) by the spreading rollers (27) Is reduced to zero or to a low speed, and
when the pair of vibration applying members (31) are operated to be separated from each other, the feed rate of the food dough
(15) Is Increased by the spreading rollers (27).
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ABSTRACT
To provide a food dough spreading method for gradually spreading
food dough (15) to make it thinner by supplying the food dough (15)
between a plurality of spreading rollers (27) in a spreading unit (25) in
which the spreading rollers (27) are arranged m a V-shape. By adjusting a
distance between a pair of vibration applying members (31) provided

between the Spreadmg rollers (27) arranged in a V-shape, a W1dth

. dimension of the food dough (15) ﬂowmg out from the spreadmg umt (25) ‘

is adjusted, and the vibration applying members (31) are reciprocatively
vibrated in a longitudinal direction of the spreading rollers (27) at a
position where the width dimension is adjusted. The reciprocative
vibration of the pair of vibration applying members (31) 1s vibration in a
direction of approaching and separating from each other. = When the pair
of vibration applying members (31) are operated to approach each other, a

feed rate of the food dough (15) by the spreading rollers (27) is reduced to

- zero or to a low speed, and when the pair of vibration applying members

(31) are operated to be separated from each other, the feed rate of the food

dough (15) is increased by the spreading rollers (27).
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DESCRIPTION
FOOD DOUGH SPREADING DEVICE AND FOOD DOUGH
SPREADING METHOD

TECHNICAL FIELD

[0001] The present invention relates to a method and a device for
spreading arbitrary food dough, for example, bread dough, and more
particularly relates to a food dough spreading device and a food dough
spreading method that can adjust a width dimension of spread food dough
to a desired dimension, and can suppress internal stresé at both side edges

in a width direction.

BACKGROUND ART

[0002] For example, when arbitrary food dough such as bread dough
is spread, a spreading unit having a plurality of spreading rollers arranged
in a V-shape is provided below a hopper that stores therein the food dough,

and the food dough is supplied from the hopper to between the spreading

rollers so that the food dough is gradually spread to be made thinner. It
has been proposed to adjust a pair of width regulating members arranged
between the spreading rollers in a direction approaching and separating
from each other, in order to adjust the width dimension of the food dough

to be spread by the spreading rollers (see, for example, Patent Literature 1).

PRIOR ART DOCUMENTS
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PATENT LITERATURE
[0003 ] Patent Literature 1: Japanese Patent Application, Publication
No. Sho-36-18083

DISCLOSURE OF INVENTION
TECHNICAL PROBLEM
[0004] According to the configuration described in Patent Literature 1

mentioned above, both sides iri a width direction of food dough to be

spread gradually by a plurality of spreading rollers are regulated by a pair
of width regulating members. Because the width regulating members are

position-adjustable, the width dimension of the food dough to be spread

can be adjusted. However, in the above configuration, the width
regulating member can be only position-adjustable, and thus the both side

edges in the width direction of food dough to be gradually spread to be

made thinner by the spreading rollers tend to be pressed against the width
regulating member and to adhere thereto. Therefore, there is a problem
that the internal stress tends to be applied to the both side edges of the tood
dough to be spread.

[0005] Accordingly, an object of the present invention is to provide a

food dough spreading device and a food dough spreading method that can

avoid internal stress remaining in food dough by repeating compression

and release of the food dough and repeating application and release of the

internal stress.
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TECHNICAL SOLUTION

10006] To achieve the above object, a first aspect of the present

invention is to provide a food dough spreading device for gradually

spreading food dough to make it thinner, the device comprising: at least

two opposite spreading rollers; and a pair of vibration applying members
provided between the at least two oppoéite spreading rollers, which can
freely regulate a width dimension of the tood do‘ugh. to be spread by the
spreadiﬁg rdHérs and is bosition—adjustable In a lohgitudinal directior'i“o.f ‘j[he

spreading rollers, wherein the vibration applying members are

reciprocatively vibrated in a direction approaching and separating from
each other in the longitudinal direction of the spreading rollers at a position

where the width dimension of the food dough is adjusted, thereby applying

vibration to the food dough.

[0007] A second aspect of the present invention 1s to provide the food

dough spreading device according to the first aspect, wherein the spreading

rollers are arranged so that at least three spreading rollers are opposite to
each other and a distance between the spreading rollers positioned

downside is smaller than a distance between the spreading rollers

positioned upside.

[0008] A third aspect of the present invention is to provide the food
dough spreading device according to the first aspect, wheremn when the pair
of vibration applying members are operated to approach each other, a feed
rate of the food dough by the spreading rollers is reduced to zero or to a

low speed, and when the pair of vibration applying members are operated
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to be separated from each other, the feed rate of the food dough by the

spreading rollers is increased than the feed rate of the food dough when the

vibration applying members are operated to approach each other.

[0009] A fourth aspect of the present invention 1s to provide the food

5 dough spreading device according to the first aspect, wherein reciprocative
vibration of the pair of vibration applying members is set so that a
separating operation speed is faster than an approaching operation speed.

[0.0’10] A fifth éspect of the present invention is to provide the food

dough spreading device according to the third aspect, wherem a
10  deceleration region 1s providéd in a rotation speed of the spreading rollers.
10011} A sixth aspect of the present invention 1is to provide the food
dough spreading device according to the first aspect, wherem the vibration
applying members are provided so as to stop temporarily at an open
position where the vibration applying members are sepérated farthest from
15 each other.
[0012] A seventh aspect of the present invention is to provide the
food dough spreading device according to the ﬁrst. aspect, wherein a

transfer unit that transfers the food dough and a measuring and cutting

device are provided below the spreading rollers.

20  [0013] An eighth aspect of the present invention 1s to provide the
food dough spreading device according to the seventh aspect, wherem the
measuring and cutting device is provided between the transter unut and a

measuring conveyor provided on a downstream side thereof, and when the

food dough has been measured to a measurement value corresponding to a
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desired weight set beforehand, the food dough is cut by a cutter device
arranged betW(—;:en the transfer unit and the measuring conveyor.

[0014] A ninth aspect of the present invention is to provide the food
dough spreading device according to the seventh aspec;[, wherein the
measuring and cutting device is provided between the transfer unit and the
measuring conveyor provided on the downstream side thereof; a second
measuring CoOnveyor 1s provided on a further downstream side of the
measuring céﬁve};éf; and a cut piéce' aftéi‘ ;being cut By the measuring and
cutting device is measured again by the second measuring conveyor,.and 1s
transferred to a next step.

[0015] A tenth aspect of the present invention 1s to provide a food.
dough spreading method for gradually spreading food dough to make 1t
thinner, the method comprising: spreading the food dough by at least two
opposite spreading rollers; and applying vibration to the food dough by
reciprocatively vibrating a pair of vibration applying members that 1s
provided between the at least two opposite spreading rollers and can {reely

regulate a width dimension of the food dough to be spread by the spreading

rollers in a direction approaching and separating from each other 1n a

longitudinal direction of the spreading rollers.

[0016] An eleventh aspect of the present invention 1s to provide the
food dough spreading method according to the tenth aspect, wherein the
spreading rollers are arranged so that at least three spreading rollers are
opposite to each other and a distance between the spreading rollers

positioned downside is smaller than a distance between the spreading
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rollers positioned upside.

[0017] A'twelfth aspect of the present invention 1s to provide the food
dough spreading method according to the tenth aspect, wherein when the
pair of vibration applying members are operated to approach each other, a

5 feed rate of the food dough by the spreading rollers 1s reduced to zero or to
a low speed, and when the pair of vibration applying members are operated

to be'séparated from each other, the feed rate of the food dough by ﬁhe' :

spreadiﬁg rollers is increased than. :the féedi*at"e of the food dou'gﬁ when the
vibration applying members are operated to approach each other.

10 [0018] A thirteenth aspect of the present invention is to provide the

food dough spreading method according to the tenth aspect, wherein

reciprocative vibration of the pair of vibration applying members 1s set so

that a separating operation speed is faster than an approaching operation

speed.

15 [0019] A fourteenth aspect of the present invention 1s to provide the

food dough spreading method according to the twelith aspect, wherein a

deceleration region is provided in a rotation speed of the spreading rollers.

[0020] A fifteenth aspect of the present invention 1s to provide the

food dough spreading method according to the tenth aspect, wheren the
20  vibration applying members are provided 50 as to stop temporarily at an

open position where the vibration applying members are separated farthest

from each other.

10021] A sixteenth aspect of the present invention 1s to provide the

food dough spreading method according to the tenth aspect, wherein when
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the food dough has been measured to a measurement value corresponding

to a desired weight set beforehand, the food dough 1s cut by a measuring

and cutting device provided between a transfer unit that transfers the food

dough downward of the spreading rollers and a measuring conveyor

5 provided on a downstream side thereof.
[0022] A seventeenth aspect of the present mmvention is to provide the
food dough spreading method according to the sixteenth aspect,,wherein a
second m'éasurihg conveyor provided on a further doWnstreafh side of ;[he
measuring conveyor measures again a cut piece after being cut by the

10 measuring and cutting device and transfers the measured food dough to a

next step.
ADVANTAGEOUS EFFECTS
[0023] According to the present invention, because the pair ot

15  vibration applying members provided between at least two opposite

spreading rollers are position-adjustable, the width dimension of the food

dough to be spread can be adjusted. Because the vibration applying

members are reciprocatively vibrated in the longitudinal direction ot the
spreading rolleré, the both side edges in the width direction of the food
20  dough are repeatedly compressed and released. Therefore, application

and release of the internal stress are repeated, and the internal stress does
not remain in the food dough. Furthermore, by vibrating the vibration
applying members, a relative movement (a flow) of the food dough with

respect to the vibration applying member 1s smoothly performed.



10

15

20

CA 02873683 2014-11-13

3

BRIEF DESCRIPTION OF THE DRAWINGS

10024] [FIG. 1] FIG. 1 is a front view conceptually and schematically
showing a food dough spreading device according to an embodiment of the
present invention.

[FIG. 2] FIG. 2 is an explanatory side view of the food dough
spreading device.

[FIGS. 3] F1G. 3(A) 1s an explanatory diagrari.l‘showing a
configuration of a spreading unit as viewed 1n a plahar view, and FIG. 3(B)
is an explanatory diagram showing the configuration of the spreading umit
as viewed In a front view.

[FIG. 4] F1G. 4 is an explanatory perspective view showing the

‘configuration of the spreading unit.

[FIGS. 5] FIG. 5(A) shows an overlapping relation between a rear
end side of preceding food dough and a front end side of following food
dough in the food dough, and FIG. 5(B) 1s an explanatory diagram when

the overlapping rélation between the rear end side of the preceding food

dough and the front end side of the following food dough 1s converted to a
horizontal relation to perform cutting of the food dough.
[FIG. 6] FIG. 6 is an explanatory diagram when food dough having a

large width dimension is divided into a plurality of rows and the

overlapping relation is converted to the horizontal relation.

[FIG. 7] FIG. 7 is an explanatory perspective view showing a

configuration of a spreading unit according to a third embodiment.
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[FIGS. 8] FIGS. 8(A), 8(B), and 8(C) are explanatory perspective

views of food dough formed by the food dough spreading device according

to the embodiment of the present invention and having a square shape, with
a thickness thereof being the same but lengths of vertical and horizontal
sides thereof being different in respective views.

[FIGS. 9] FIGS. 9(A), 9(B), 9(C), and 9(D) are explanatory diagrams
showing an operation of vibration applying members.

[F1G. 10] FIG. 10 is an explanatory diagram showing a configuration
of a spreading unit according to a fourth embodiment. '

[FIG. 11] FIG. 11 is an explanatory perspective view showing a
configuration of a spreading unit according to a fifth embodiment.

[FIG. 12] FIG. 12 is an explanatory perspective view showing a

configuration of a spreading unit according to a sixth embodiment.

[FIG. 13] FIG. 13 is an explanatory diagram showing a configuration
of a spreading unit according to a seventh embodiment. .

[FIG. 14] FIG. 14 is an explanatory diagram showing a conﬁgurzition
of a spreading unit including two opposite spreading rollers.

[FIG. 15] FIG. 15 is an explanatory diagram showing an
embodiment in which the configuration of the spreading unit is further

changed.

BEST MODE FOR CARRYING OUT THE INVENTION

[0025] A food dough spreading device according to an embodiment

of the present invention will be explained with reference to the
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accompanying drawings. As shown conceptually and schematically 1n
FIGS. 1 and 2, a food dough spreading device 11 according to the
embodiment of the present invention includes a mount 13, and a
box-shaped hopper 17 that stores therein arbitrary food dough 15, for

5 example, bread dough is provided above the mount 13. At a position
corresponding fo an opening position at the bottom of the hopper 17, a

cutting device 19 that cuts the food dough 15 supplied downward from the

hopper 17 into a predetermined length is provided.
[0026] The food dough spreading device 11 is provided with a control
10 device 20 formed of a computer in order to control the entire operation of

the device.

10027} The cutting device 19 cuts the food dough 15 into a length

corresponding to the cutting device 19 by rotationally driving a motor 21

intermittently under control of the control device 20. Configurations of
15  the hopper 17 and the cutting device 19 have been already known, and thus

detailed explanations of the hopper 17 and the cutting device 19 will be

omitted.

[0028] A belt conveyor 23 as a delivery unit that delivers (transfers)
the long food dough 15, which has been cut into the predetermined length
20 by the cutting device and has been dropped, in a longitudinal direction
(leftward in FIG. 2) is provided below the cutting device 19. The belt
conveyor 23 is driven to travel by a motor (not shown), and the
transportation velocity of delivering the food dough 15 in the longitudinal

direction can be controlled under control of the control device 20. The
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configuration of the belt conveyor 23 has been well known, and thus
detailed explanations of the belt conveyor 23 will be omitted.

[0029] The food dough spreading device is provided with a rear-end
detection sensor 24 that detects that a rear end of the food dough 15 1s
delivered to a predetermined position, when the food dough 15 on the belt
conveyor 23 is delivered in the longitudinal direction and the rear end
thereof is delivered to the predetermined position. When the rear-end
detection sensor 24 detects the rear end of the food dough 15, the motor ;21

is rotationally driven under control of the control device 20, and the next

food dough 15 is cut and dropped onto the belt conveyor 23.  As described
above, when the next food dough 15 is cut by the cutting device 19 by the
rotation of the motor 21, as shown in FIG. 2, a front end side of following
food dough 15B overlaps on the rear end side of preceding food dough 15A.
As a configuration of cutting the following food dough 15B sequentially by
the cutting device 19, such a configuration 1s possible that the cutting

device 19 is operated to cut the food dough 15 every time a set time set

beforehand to a timer has passed.

[0030]  Therefore, when the motor 21 in the cutting device 19 is
rotationally driven intermittently to cut the food dough 15 supplied from
the hopper 17 into a predetermined length and to drop the food dough 15
sequentially, the food dough 15 is continuously connected to be delivered
in the longitudinal direction. In order to spread the food dough 15
delivered by the belt conveyor 23, a spreading unit 25 1s provided

corresponding to a position of a downstream end of the belt conveyor 23.
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That is, the spreading unit 25 is provided at 2 position to receive the food
dough 15 delivered in the horizontal direction (leftward in FIG. 2) by the
belt conveyor 23 and moved downward from the downstream end of the
belt conveyor 23.

[0031] The spreading unit 25 is provided, as shown 1 F1G. 2, on the
moﬁnt 13 at a position lower than the belt conveyor 23, and has such a
configuration that a plurality of spreading rollers 27 are arranged in a
V-shape so as to press an overlappiﬁg%pbrtid:ﬁ'.éf the rear end side of the g
preceding food dough 15A and the front end side of the followmg food

dough 15B from an overlapping direction. More specifically, the

respective spreading rollers 27 are provided rotatably on a roller mount 30
fixed to the mount 13 in a V-shape. The respective spreading rollers 27
have a configuration in which the respective spreading rollers 27
coordinate with each other via an appropriate power transmission
mechanism (not shown) such as a chain or a gear, and rotate faster toward
the downstream side.

[0032] The spreading unit that spreads food dough 15 by arranging

the plurality of spreading rollers 27 in a V-shape has been already known.
However, the spreading unit 25 according to the present embodiment
includes a vibration applying unit 29 (see FIGS. 3) that applies vibration m
a width direction to both side edges in the width direction (a horizontal
direction in FIG. 1, a longitudinal direction of the spreading roller 27) of
the food dough 15 spread by the spreading rollers 27.

[0033] More specifically, a pair of vibration applying members 3 1
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provided in the vibration applying unit 29 are provided, as shown in FIGS.
] and 3, between the spreading rollers 27 arranged in a V-shape. The
vibration applying members 31 are provided so that an opposite distance
becomes narrower as moving downward, and the lower side of the
vibration applying members 31 gradually becomes thicker. Because the
vibration applying members 31 are provided movably in the direction
approaching and separatiﬁg from each other, the width of the food dough
15 caﬂ be fégulated. Ata poéitibﬁ éprSite to the downstream end (é
delivery end) of the belt conveyor 23, in other words, at a position on an
opposite side of the belt conveyor 23, putting the spreading unit 25
therebetween, a base plate 33 which is long in the longitudinal direction of
the spreading roller 27 1s integrally provided on the mount 13.

10034] A parr of sliders 37 are movably provided in a guide member
35 provided on the base plate 33.  Coupling members 39 integrally

coupled with the vibration applying members 31 are respectively fixed to

the pair ot sliders 37. Guide members 41 facing an upper. side of the belt
conveyor 23, with an upstream side thereof being widened gradually, are
integrally provided on an upper part of the pair of vibration applying
members 31.

10035] A motor bracket 43 1s integrally provided in a upright manner
on one side of the base plate 33, in order to move the pair of vibration
applying members 31 so as to approach or be separated from each other in
the longitudinal direction of the spreading rollers 27. The motor bracket

43 1s provided with a rotation drive device 45 such as a servo motor, and a
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drive pulley 49 such as a toothed pulley 1s provided on a rotation shaft 47
of the rotation drive device 45.

[0036] A driven pulley 51 1s rotatably provided at a position away
from the drive pulley 49, and an endless member 53 such as a toothed belt
1s wound around the driven pulley 51 and the drive pulley 49. One of the

coupling members 39 is coupled with an upper side of the endless member

53 and the other of the coupling members 39 is coupled with a lower side

of the endless member 53.

10037] As for the opposite distance at the lower side of the pair of
vibration applying members 31, as shown in FIG. 3(B), it is assumed that
the distance at a closed position where the vibration applying members 31
approach each other most closely 1s a closed distance D1, and the distance
at a position where the vibration applying members 31 are separated
farthest from each other 1s an open distance D2. It is also assumed that a
distance 1n which the respective vibration applying members 31 are moved
between the closed position and the open position is a stroke length ST.
According to the configuration, the; pair of vibration a;;plying members 31
can be moved 1n the direction approaching and separating from each other
by setting the closed distance D1 and the stroke length ST of the pair of
vibration applying members (the width regulating members) 31 in the
control device 20 and posttively rotating or negatively rotating the rotation
drive device 45 under control of the control device 20.  Accordingly, by
adjusting a mox}ement position of the pair of vibration applying members

31, a width dimension of the food dough 15, which is subjected to a
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spreading action in the spreading unit 25, can be regulated to a desired
dimension. As i1s already understood, the vibration applying members 31
can freely regulate the width dimension of the food dough 15 to be spread,
thereby constituting a certain type of vibration applying member. By
adjusting the closed distance of the vibration applying members (the width
regulating members) 31 between D1 to D3, the food dough in which cut
pieces 15C of the food dough 15 have a square surface having the same
thickness but haﬁing difféféf;t léngths of vertical and }'ioﬁz'(')‘r:ltail sides from
each other, as viewed 1n a planar view, can be formed as shown in FIGS.
8(A), 8(B), and §(C).

10038] Furthermore, according to the configuration, after the pair of
vibration applying members 31 are positioned in order to regulate the width
dimension of the food dough 15 to be spread, the vibration applying
members 31 can be reciprocatively vibrated in the width direction (in the
longitudinal direction of the spreading rollers 27) at a position where the
positioning has been performed, by repeating positive and negative rotation
of the rotation drive device 45 within a desiifed rotation range. “
Accordingly, vibration can be applied to the both side edges in the width
direction of the food dough 15 which 1s being spread by the spreading
rollers 27. Therefore, adhesion of the food dough 15 to the vibration
applying members 31 can be prevented, thereby enabling to move the food
dough 15 smoothly. Further, the ‘food dough 15 surrounded by the pair of
vibration applying members 31 and the spreading rollers 27 is alternately

moved in the delivery direction (longitudinal direction in FIGS. 1 and 2)
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and the width direction by reciprocatively vibrating the vibration applying

efficiency of the food dough 15 by the spreading rollers 27.
[0039] As shown in FIG. 4, when the food dough 15 to be gradually

spread to be made thinner by the spreading rollers 27 is regulated by the
vibration applying members 31, to apply vibration from both sides 1n the
width direction, vibration can be applied to the entire food dough 15 ina
pdﬁion subjected to the spré;ading action. Therefore, vibration can be
applied to the entire portion of the food dough 15 subjected to the
spreading action to be able to perform degassing.

10040] In the case described above, degassing ot the food dough 15
can be adjusted by controlling the positive and negative rotation ot the
rotation drive device 45 under control of the control device 20 to adjust the
number of reciprocative vibration and the stroke length ST ﬁer unit time of
the pair of vibration applying members 31. Accordingly, the food dough
15 having a high Speciﬁc gravity can be acquired by increasing the number

of reciprocative vibration to degas the food dough 15 more efficiently, or

the food dough 15 having a low specific gravity can be acquired by

decreasing the number of reciprocative vibration to reduce degassing.
[0041] Furthermore, the approaching operation speed and separating
operation speed of the pair of vibration applying members 31 are set to be
adjustable. As a specific example, the closed distance D1 1s 15
millimeters, the stroke length ST is 15 millimeters, the open distance D2 1s

45 millimeters, the approaching operation speed 1s 20 m/mun, and the
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separating operation speed is 25 m/min. According to the configuration,
by quickening (increasing) the approaching operation speed, the degassing
effect can be improved. By quickening (increasing) the separating
operation speed than the approaching operation speed, adhesion of the food

dough 15 can be reduced, thereby promoting flow-down of the food dough

15. In other words, an effect by releasing the food dough 15 from the pair
of vibration applying members 31 quickly can be achieved.

[0042] -In addition to the configuration described above, the vibration
applying members 31 are provided so that the vibration applying members
31 can be temporarily stopped in a state of being separated farthest from
each other. When the vibration applying members 31 are shifted from the
most closed state (the closed position) to the open state, the stop time 1s not
set. -Howevér, when the vibration applying members 31 are shifted from
the most opened state (the open position) to the closed state, the stop time
is set. The stop time can be set arbitrarily, and a time of from about 0.5 to
2 seconds is most effective. If the stop time 1s short, the tood dough 15 1s

compressed again in a state where the flow-down effect of the food dough
15 due to the release is small, and thus the food dough 15 cannot be
dropped efficiently. Further, if the stop time 1s long, the effect of

applying vibration to the food dough 15 decreases, thereby decreasing

degassing efficiency and spreading etliciency.
[0043] When the pair of vibration applying members 31 are operated
in the direction approaching each other, the feed rate of the food dough 15

by the spreading rollers 27 is controlled to a low speed or to stop the food
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dough 15 under control of the control device 20. When the pair of

vibration applying members 31 are operated in the separating direction

from each other, it is desired to control the operation of the spreading

rollers 27 in the opposite manner. That 1s, when the pair of vibration
applying members 31 are operated to be separated from each other, the feed
rate of the food dough 15 by the spreading rollers 27 is set to be faster than
the feed rate of the food dough 15 by the spreading rollers 27 when the
vibration applying membefs 31 are operated to approach each other.

[0044] A relation between the rotation speed of the spreading rollers
27 and the approaching and separating operation of the vibration applying
members 31 is explained below with reference to FIGS. 9. A deceleration

range in which the rotation speed of the spreading rollers 27 1s decelerated

is set in association with a movement position of the vibration applymg:
members 31. In FIG. 9(A), the position where the pair of vibration
applying members 31 are separated farthest from each other 1s indicated by

a solid line, and the most approached position of the vibration applying

members 31 is indicated by an imaginary line. As shown in FIG. 9(B),
the rotation speed of the spreading rollers 27 is decelerated to 10% of the
set Speed; from the time when the pair of vibration applying members 31
are operated to approach each other and pass a position at a distance T1
from the most approached position. As shown in FIG. 9(C), the pair of
yibration applying members 31 reach the most approached position, and
then are operated to be separated immediately thereafter. As shown in

FIG. 9(D), the rotation speed of the spreading rollers 27 1s returned to the
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set speed, from the time when the pair of vibration applying members 31
are operated to be separated from each other and paés a position at a
distance T2 {from the most approached position. According to the
configuration, the degassing effect 1s improved. Further, adhesion of the
food dough 15 can be reduced, thereby promoting flow-down of the food
dough 15.

10045] The vibration applying members 31 have a function of

regulating the movement of the food dough 15 to be subjected to the

spreading action between the spreading rollers 27 arranged in a V-shape, in

the width direction. Therefore, as shown in FIG. 4, the shape of the
vibration applying members 31 matches wi.th the V-shape of the spreading
rollers 277.

10046] The shape of the vibration applying members 31 is not
particularly limited to this shape, and can be set according to conditions
such as the property of the dough and a discharge width of the dough to be
regulated. As a form in which the spreading rollers 27 are arranged in a

V-shape, 1t suffices that the distance between the spreading rollers 27
Jocated on the lower side 1s smaller than the distance between the spreading
rollers 27 located on the upper side. For example, a diameter of the lower

side spreading rollers 27 can be set larger than that of the upper side

spreading rollers 27. A configuration in which the spreading rollers 27

face each other horizontally or a configuration in which the spreading

rollers 27 are arranged 1n a zig-zag shape can be adopted.

10047] As described above, a carrying state detection sensor 55 (see
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FIG. 2) that detects the carrying state of the food dough 15 to the spreading
unit 25 is provided in order to control the transportation velocity of the belt
conveyor 23 appropriately when the spreading action of the food .dough 15
is performed in the spreading unit 25. 'The detection senéor 55 18, for
example, a distance detection sensor using a laser beam, and detects a
raised state of the food dough 15 near an entrance of the spreading unit 25.
[0048] ' That is, when the detection sensor 55 has detected a bump

larger than a bump of the food dough 15 in a normal state, the

transportation velocity of the belt conveyor 23 1s controlled to be low by
the control device 20. When the bump of the food dough 15 1s smaller
than that in the normal state, the transportation velocity of the belt
conveyor 23 is controlled to be higher than that in the normal state. That
is, the transportation velocity of the belt conveyor 23 is controlled
appropriately corresponding to the spreading speed of the spreading unit
25.

10049] As shown in FIGS. 1, .S(A) and 5(B), the food dough 15

spread to a predetermined thickness and predetermined width dimension by

the spreading unit 25 is transferred to a measuring conveyor (a weighing
conveyor) 59 constituting a measuring and cutting device by a transfer unit
57 provided at a position below the spreading unit 25. When the food
dough 15 is weighed to a predetermined weight set beforehand by the
measuring conveyor 59, the food dough 15 is cut by a cutter device 61
which is another element constituting the measuring and cutting device.

The transfer unit 57 is constituted by a transfer conveyor such as a belt
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conveyor, and a transfer direction of the transfer conveyor 57 1s set to a
direction orthogonal to (a direction intersecting) the transter direction of
the belt conveyor 23.

[0050] More specifically, the delivery direction of the food dough 15
by the belt conveyor 23 is a horizontal direction in FIG. 2, and the transtfer
direction by the spreading unit 25 1s a vertical direction. The transfer
direction of the food dough 15 by the transtfer conveyor 57 15 a dire_ction
orthogonal to the drawing of FIG.‘Z; That is, the ti‘an's’fefdi.re'cti(‘)hs ofthe
food dough 15 by the belt conveyor 23, the spreading unit 25, and the
transfer conveyor 57 are orthogonal to each other.

[0051] Therefore, an overlapping direction of the preceding food

dough 15A and the following food dough 15B is vertical overlap on the
belt conveyor 23, and at a pesition of the spreading unit and on the transfer
conveyor 57, the overlapping direction 1s changed to right and left (lateral,
horizontal) overlap in FIG. 2. Therefore, the belt conveydr 23, the
spreading unit 25, the transfer conveyor 57 and the like constitute a certain

type of overlapping-relation converting unit that changes the overlapping

relation between the rear end side of the preceding food dough 15A and the

front end side of the following food dough 15B from a vertical relation to a

lateral relation (a horizontal overlapping relation).

10052] A smoothing roller 63 (see FIG. 1) that smoothes the thickness
of the food dough 15 transferred by the transfer conveyor 57 to a certain
thickness is rotatably provided on an upper side near the downstream end

of the transfer conveyor 57. Further, on an upstream side of the transfer
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conveyor 57, a bend-section detection sensor 65 that detects a change of a
bent séction of the food dough 15 transferred from the spreading unit 25 to
the transfer conveyor 57 to the transfer direction of the transfer conveyor
57 1s provided.

[0053] The bend-section detection sensor 65 1s a distance detection
sensor similar to the detection sensor 55. When a detected distance of the .
food dough 15 to the bent section is larger than a set value set'béforehand’,,
the tr‘ansfer speed of the tfansfér'conveyor 57 is cbntr(')llécvl- .t(-')b a Iov;rer spéed, |
or the transfer speed of the spreading unit 25 1s controlled to a higher speed.
When the detected distance 1s smaller than the set value, the transfer speed
of the transfer conveyor 57 is controlled to a higher speed and the transfer
speed of the spreading unit 25 1s controlled to a lower speed. That s, the-
configuration is that, in a relation between the transfer Speed of the
spreading unit 25 and the transier speed of the transter conveyor 57, the
speeds are controlled to be appropriate.

10054] When the food dough 15 1s transferred from the transfer

conveyor 57 and is placed on the measuring conveyor 59 provided on the

downstream side, and is measured to a measurement value corresponding

to the desired weight set beforehand, the food dough 15 1s cut by the cutter
device 61 arranged between the transfer conveyor 57 and the measuring

conveyor 59. The cutter device 61 includes upward and downward
actuators 67U and 67L such as a fluid pressure cylinder placed on the
mount 13, so as to face each other vertically. The upward and downward

actuator 67U on the upper side is provided with a cutting blade 69 so as to
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be able to move vertically. The upward and downward actuator 67L on
the lower side is provided with a support member 71 that supports the food

dough 15 from below, facing the cutting blade 69 so as to be able to move

vertically.
5 [0055] Therefore, when the food dough 15 1s cut by the cutting blade

69 in the cutter device 61, a portion to be cut of the food dough 15 1s

supported from below by the support member 71.  The cutting blade 69
comes in contact Wit.hnejin ﬁf)per surface "ocf the-éui)ﬁl':)bi"tiimember 71, to cut
the food dough 15. Accordingly, the food dough 15 does not fall over

10 downward in a lower part of the cut surface.
[0056] According to the configuration described above, a cut position
69A (see FIGS. 5) by the cutter device 61 can be set as close as possible to

+ an upstream end side of the measuring conveyor 59. Therefore, a region

from the cut position 69A of the cutter device 61 to a position 15D (a

15 measurement start position C in the measuring conveyor 59) where the
food dough 15 first comes 1n contact with the measuriﬁg conveyor 59, that

is, a region where the weight is predicted in a state with the food dough 15

being floating (a predicted cut region) can be made shorter. Accordingly,

measurement accuracy by the measuring conveyor 59 can be further

20 1mproved.

[0057] The cut piece 15C after the food dough 15 1s measured by the
measuring conveyor 59 and is cut by the cutter device 61 shown n FIG. 1

is measured again by a second measuring conveyor 73 arranged on the

downstream side of the measuring conveyor 59, and 1s transterred to the
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next process. The second measuring conveyor 73 is for confurming
whether the weight of the cut piece 15C which has been cut according to
the measurement result ot the measuﬁng conveyor 59 1s accurate. When
the weight of the cut piece 15C is different from the set value of the
predetermined weight set beforehand, the measurement value by the
measuring conveyor 59 1s correcf:ed by the control device 20 so that cutting
by the cutter device 61 1S pe;rformed accura‘tely. Thereforé, the cut piece
15C1S accuratély‘cut in a range h'aving"less erroor at all times with respect o
the weight of the set value set beforehand.

[0058] As described above, if the overlapping relation between a rear
end side 15AE (see FIGS. 5) of the preceding food dough 15A and a front
end side 15BE of the following food dough 15B is converted ‘from the
vertical relation fo the lateral relation (the horizental relation) by the

overlapping-relation converting unit, the overlapping relation between the

rear end side 15AE of the preceding food dough 15A and the front end side
15BE of the following food dough 15B becomes the horiz_oﬁtal relation; -
and a connecting surface 158 thereof 1s transferred to the measuring

conveyor 59 in a vertically extending state. The rear end side 15AE and

the front end side 15BE adhere and are connected to each other by the
spreading action of the spreading unit 25, and the connecting surface 1535 is

formed in an inclined state (not inclined vertically but inclined horizontally
with respect to the transfer direction) from the preceding food dough 15A
toward the following food dough 15B. Further, a small depression 75

may be generated between a front end portion of the front end side 15BE
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and a side surface of the preceding food dough 15A. However, a lower
surface of the food dough 15 placed on the transter conveyor 57 and the
weighing conveyor 59 in the overlapping portion, that is; a surface pressed
by the vibration applying members 31 is formed in a smooth surface, and a

depression such as the depression 75 1s not formed on the lower surface of

the food dough 15.

[0059] A case where the cut position 69A by the cutting blade 69 n
thé cutter devi.c‘é 61 1s set at a position of thé'depr.ession 75 or at a positiaﬁ |
close to the depression 75 is explained here. In this case, the depression
75 is on the side surface of the food dough 15, not at a position facing a
delivery surface of the measuring conveyor 59. However, the overlapping
portion of the food dough 15 is placed on an upper surface of the
measuring conveyor 59 or 1s in asstate close thereto.

[0060] A portion (of a distance L) of the food dough 15 from the cut

position 69A to the contact position 15D where the food dough 15 first
comes in contact with the measuring conveyor 59 and a portion of the food

dough 15 from the cut position 69A to a separating position S at which the

food dough 15 is separated from the transfer conveyor 57 are in a floating

state. Therefore, the weight of the food dough 15 in the portion
corresponding to the distance L is not measured actually but 1s calculated

based on the measurement value of the measuring conveyor 59, and thus
the portion becomes a predicted cut region. ~ Although the rear end side

15AF and the front end side 15BE adhere and are connected to each other

with the inclined surface 158 serving as a boundary, because the
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overlapping relaﬁon of the rear end side 15AE and the front end side 15BE
1s the horizontal relation, the rear end side 15AE and the front end side
15BE are directly placed on the measuring conveyor 59, and the weight of
the food dough 15 acts downward to the measuring conveyor 59. .
[0061] Accordingly, a measurement error of the food dough 15 by the
measuring conveyor 59 can be reduced, and an error in a predicted weight
in the predicted cut region can be suppressed further, as compared to a case '
where ’thé front end side ISBE.Oveﬂé’ps- on an upper side of the rear énd '
side 15AE.

(0062 ] Even when the food dough 15 1s cut at the position of the
depression 75 or at the position close to the depression 75, the contact

position 15D of the food dough 15 can be matched with the measurement

“start position C ofthe measuring conveyor 59 by forming the surface of the

food dough 15 placed on the measuring conveyor 59 in a smooth surtace.
Accordingly, the length of the distance L 1s stabilized, and the cut piece
15C can be cut with a more accurate weight. -
[0063] FIG. 6 shows a second embodiment. In the second
embodiment, a case where the width dimension of the food dough 15 1s set
large as compared to the thickness of the food dough 15. 'The transfer
direction of the food dough 15 by the transfer conveyor 57 1s leftward 1n
FIG. 6, which is an opposite direction to the transter direction of the food
dough by the belt conveyor 23. By causing one or a plurality of cutting

devices such as a disk-shaped cutter 77 as shown in FIG. 6 to abut on the

lowermost spreading roller 27, the food dough 15 spread by the spreading



10

15

20

CA 02873683 2014-11-13

2]

unit 25 can be divided into two rows or more. In the second embodiment,
aftef the food dough 15 on the transfer conveyor 57 is divided into a
plurality of rows (for example, three rows) of food dough 15X, 15Y, and
157 by the plurality of (for example, two in FIG.6) disk-shaped cutters 77
arranged with a required distance in a direction orthogonal to the transter.
direction (in the width direction), an overlapping-relation converting unit
79 converts the overlapping relation between the rear end side 15AE of the

preceding food dough 15A and the front end side 15BE of the following

food dough 15B from the vertical relation to the horizontal (lateral) relation,
and transfers the food dough 15. The food dough 15 divided mto the
respective rows is measured to a predetermined weight set beforehand by
each measuring 'conveyor 59, and is cut into the cut piece 15C by each
cutting blade 69 for each row.

[0064] In the above embodiments, the front end side 15BE of the
following food dough 15B is laminated on the upper surface of the rear end
side 15AF of the preceding food dough 15A by the cutting device 19 to
form a vertical overlapping portion. As described above, when the

overlapping-relation converting unit converts the overlapping relation

between the rear end side 15AE (see FIGS. 5) of the preceding food dough
15A and the front end side 15BE of the following food dough 15B from the

vertical relation to the lateral (horizontal) relation, the overlapping relation

of the rear end side 15AE of the preceding food dough 15A and the front
end side 15BE of the following food dough 15B becomes the horizontal

relation. The connecting surface 15S thereof is transferred to the
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measuring conveyor 59 in a vertically extending state. The portion (the
distance L) from the cut position 69A to the contact position 15D where the
food dough 15 first comes in contact with the measuring conveyor 59 and
the portion from the cut position 69A to the separating position S at which
the food dough 15 is separated from the transter conveyor 57 are 1 a
floating state. However, the rear end side 15AE and the front end side
15BE are directly placed on the measuring conveyor 59 and the weight of
the food dough 15 acts on the measuring conveyor 59 1n the vertical
direction. Accordingly, a measurement error of the food dough 15 by the
measuring conveyor 59 can be reduced, as compared to the casé where the

front end side 15BE is overlapped on an upper side of the rear end side

15AE.

[0065]  FIG. 7 shows a third embodiment. As shown m FIG. 7, the
rear end side. 15AFE and the front end side 15BE can be placed beforehand
so as to be overlapped on each other horizontally on the belt conveyor 23

and can be overlapped so as to adhere and be connected to each other. In

the third embodiment, the transfer direction of the food dough 15 by the

transfer conveyor 57 is rightward in FIG. 7, and is the same direction as the

transfer direction of the food dough by the belt conveyor 23. Accordingly.
an overlapping portion formed by laminating the front end side 15BE of the
following food dough 15B on an upper surface of the rear end side 15AE of

the preceding food dough 15A by the cutting device 19 1s maintained as 1t

1s and is delivered.

[0066] FIG. 10 shows a fourth embodiment. In the vibration
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applying members (the width regulating members) 31, an inclination of the
opposite faces can be formed in .a truncated shape, as shown m FIG. 10.
FIG. 10 is an explanatory diagram schematically showing another form of
the vibration applying members (width regulating members) 31. Inthe
first embodiment, it has been explained that the vibration applyng
members (the width regulating member) 31 face each other, as shown n
FIGS. 1 and 3, so that an opposite distance becomes narrower as moving
downward and the lower side of each vibration applying member 31
eradually becomes thicker. On the contrary, the vibration applying
members 31 can be provided so that the opposite distance becomes wider
as moving downward and the lower side of each vibration applying
member 31 gradually becomes thinner. When such a pair of vibration
applying members 31 are operated to approach each other to compress the
food dough 15, a component force that presses the food dough 15
downward acts thereon, to promote flow-down of the food dough 15. The
vibration applying members 31 are effective in spreading relatively hard

pizza dough or the like. In the first embodiment shown 1n FIG. 1, the

transfer direction of the food dough 15 by the transfer conveyor 57 1s

leftward in FIG. 1. However, in the fourth embodiment, the transter
direction of the food dough 15 by the transfer conveyor 57 1s vertical to the
drawing of FIG. 10, and the food dough 15 is transferred in a direction
protruding this way from the drawing.

[0067] An embodiment whose mode is partially changed so that the

food dough 15 which is spread or is spread to be divided into a plurality of
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rows 1s delivered in-a state of being overlapped on each other vertically,
without using the overlapping-relation converting unit 79 is explained.
0068} FIG. 11 shows a fifth embodiment. The fifth embodiment
shows a case where the food dough 15 1s transferred 1n a state with the
overlapping relation of the rear end side 15AE of the preceding food dough
15A and the front end side 15BE of the following food dough 15B being
maintained i the vertical relation, without using the overlapping-relation |
converting unit 79 in the second embodiment shown in FIG. 6. Three.
spacing and delivering devices 81 are arranged in parallel on the
downstream side of the transfer conveyor 57. The spacing and delivering
devices 81 are delivery conveyors that respectively space the food dough
15X, 15Y, and 157 divided by the cutter 77 in the width direction and
transfer the fovod dough 15 for each row. Further, three measuring
conveyors 59 and second measuring conveyors (not shown) similar to those
in the first embodiment are continuously installed for each row on the
downstream side of each of the spacing and delivering devices 81. The
cutter device 61 including three cutting blades 69 1s provided between the
respective spacing and delivering devices 81 and the respective measuring
conveyors. The bend-section detection sensor 65 that detects a change in
the transfer direction of the transfer conveyor 57, of the bend section of the
food dough 15 ti‘ansferred from the spreading unit 25 to the transfer
conveyor 57 is provided on an upstream side of the transfer conveyor 57
(on the right side in FIG. 11). The support members 71 are respectively

arranged between the three spacing and delivering devices 81 arranged in
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parallel and the three measuring conveyors 59 arranged in parallel. The
support members 71 support the food dough 15X, 15Y, and 157,
respectively when the food dough 15X, 15Y, and 15Z are respectively cut
by the three cutting blades 69.

10069] FIG. 12 shows a sixth embodiment. In the sixth embodiment,

~ the transfer direction of the food dough 15 by the transter conve‘yor 57 18

rightward in FIG. 12, and is the same direction as the transfer direction of
the food dough by the belt conveyor 23. Accéi*diﬁgly, the overlappihg
portion formed by laminating the front end side 15BE of the following food

dough 15B on the upper surface of the rear end side 15AE of the preceding

food dough 15A by the cutting device 19 is maintained as 1t 1s and 1s

delivered.

10070] FIG. 13 shows a seventh embodiment. A flow direction of

the food dough 15 can be not only the vertical direction but also a direction

inclined to the horizontal direction. Further, the inclination angle thereot

can be adjustable within a range of, for example, from 45° to 90°. As
shown in FIG. 13, a height of a region occupied by the spreading unit 25

can be set low by arranging the plurality of opposite spreading rollers 27 so
that the flow of the food dough 15 is inclined. Accordingly, the height of

the entire food dough spreading device 11 can be set low, thereby enabling

to facilitate supply of the food dough 15.
[0071] As described above, the spreading rollers 27 can be configured

with one pair of opposite rollers (two) or with a relation in which one roller

opposes three rollers, and the like. ~According to the present invention,
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when the food dough 15 supplied through the opposite spreading rollers 27
is spread and made to be thinner, the width dimension of the food dough 15
to be spread can be adjusted by reciprocatively vibrating the pair of
vibration applying members (the width regulating members) 31 provided
between the spreading rollers 27 in the width direction (the longitudinal
direction of the spreading rollers 27) so as to be operated to approach and
be separated fyofn each other. Further, the both side edges mn the W‘idth
di'féctibh of tﬂe fdg'd dough are repoeﬁafedly sub] éé"t‘xed to compreésion and .
release, and application and release of the internal stress are repeated, so
that the internal stress does not remain therein. Further, by vibrating the

vibration applying members (the width regulating members) 31, a relative

movement (a flow) of the food dough with respect to the vibration applying

members (the width regulating members) 31 is performed smoothly.

Accordingly, as for the number of the spreading rollers 27, the effects of
the present invention described above can be achieved by providing at least

two opposite spreading rollers 27 as shown 1n FIG. 14.

[0072] As shown in FIG. 15, the food dough 15 can be gradually

spread to be made thinner even if the configuration 1s such that three

spreading rollers 27 are provided on an upper surface side of the food

‘dough 15 and one large spreading roller 27 is provided on a lower surface

side of the food dough 15. In more detail, the configuration is such that a
distance between the three spreading rollers 27 on the upper surface side of

the food dough 15 and the one large spreading roller 27 on the lower

surface side of the food dough 15 (a distance shown by an arrow 1n FIG.
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15) becomes gradually narrower as moving downward from the uppermost

spreading roller 27 of the three spreading rollers 27 toward the lowermost

- spreading roller 27. Accordingly, by the configuration in which the

distance gradually becomes narrow, identical etfects can be achieved as in
the V-shaped arrangement described above.

|0073] As can be understood from the above explanations, in the

configuration, by adjusting the position of the vibration applying members

31 and ‘Vib-ra"ting the vibra.ti't)n'app‘lying‘ members 31 in the 10ngiﬁ1dinal

direction (1n the width direction of the food dough 15) of the spreading
rollers 27 at the adjusted position, vibration can be applied to the both side
edges of the food dough 15 in the width direction. Accordingly, adhesion
of the food dough 15 to the vibration applying members 31 can be
prevented to perform smooth transfer of the-food dough 15. Further, as
described above, when the widthwise vibration 1s applied to the both side
edges 1n the width direction of the food dough 15, compression and release
of the both side edges are repeatedly performed. That 1s, application and
release of the internal stress are performed, and thus the internal stress does
not remain in the food dough 15.

10074] Even 1f only one of the pair of vibration applying members 31
1s vibrated so as to approach and be separated {rom the other thereof in the
pair of vibration applying members 31, degassing can be performed by
repeating compression and release into the inside of the fooddough 15 to

apply vibration. Accordingly, the food dough 15 1s facilitated to flow

down by its own weight, thereby enabling to prevent a bridge phenomenon
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between the spreading rollers 27 and to discharge the food dough 15
downward.

[0075] The opposite distance between the pair of vibration applying
members 31 can be such that the lower side is narrower than the upper side
and the opposite distance of the spreading roller 27 can be such that the
lower side is wider than the upper side. - With this configuration, when a

cub1c cut plece as shown 1n FI1G. 8(A) is formed, thlcker dough (dough '

havmg a large Iength in each 81de) can be formed Accordmgly, the food

dough 15 is facilitated to flow down by its own weight, thereby enabling to
prevent the bridge phenomenon betwéen the spreading rollers 27 and to
discharge the food dough 15 downward. When the dough 1s rounded by
an umbrella type rounding device, for example, disclosed 1n European
Patent Application Laid-open No. 0319112, rounding can be effectively
performed'by supplying substantially cubic dough, and thus application ot
this embodiment to the umbrella type rounding device is efféctive.

[0076] By further changing the above embodiment, the opposite

distance between the pair of vibration applying members 31 can be such

that the lower side (the downstream side) is provided to be narrower than
the upper side (the upstream side) as described above, and the opposite

distance between the spreading rollers 27 can be provided to be the same

from the upper side (the upstream side) to the lower side (the downstream
side).
[0077] The speed of the spreading rollers 27 can be set so as to be the

same circumferential velocity from the spreading roller 27 on the upper
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side (the upstream side) to the spreading roller 27 on the lower side (the
downstream side).

10078] The measuring conveyor (the weighing conveyor) 59 and the
cutter device 61 constituting the measuring and cutting device according to
the invention of the present application are not limited to the above
embodiments, and even 1f the measuriﬁg and cuttirig device is replaced by a
measuring and cutting device disciosedin-, for example, Buropean Patent
Publication No.. 117403 2; similar éffeéts can be échievﬁédﬁ -

10079] - As described above, when the both sides in the width direction
of the food dough 15 spread by the spreading unit 25 are regulated by the
vibration applying memberé-B 1 _and vibration 1s applied to the both sides of
the food dough 15 by the vibration applying members 31, the both sides of
the food dough 15 in the width direction are formed in a smooth surtace,
without having any irregularities in the both sides. Theretore, when the
food dough: 15 is divided into a plurality of rows as described above,
trimming of the both sides is not required. Accordingly3 there 1s no
portion to be removed by trimming, and waste by trimming can be

eliminated.
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CLAIMS

1. A food dough spreading device for gradually spreading food dough
to make it thinner, the device comprising: |

at least two oppostte spreading rollers; and

a pair of vibration applying members provided between the at least
two opposite spreading rollers, which can freely regulate a width dimension
of the food doﬁgh to be spread by the spreading rolle;s and 1s
position-adj ustable in a ldngi'tuainal direction of the "spre'adi’n’g rollers,
wherein

the vibration applying members are reciprocatively vibrated in a
direction approaching and separating from each other in the longitudinal

direction of the spreading rollers at a position where the width dimension

~of the food dough 1s adjusted, thereby applying vibration to the food dough.

2. . The food dough spreading device according to claim 1, wherein the
spreading rollers are arranged so that at least three spreading rollers are
opposite to each other and a distance between the spreading rollers
positioned downside 1s smaller than a distance between the spreading

rollers positioned upside.

3. The food dough spreading device according to claim 1, wherein
when the pair of vibration applying members are operated to approach each
other, a feed rate of the food dough by the spreading rollers 1s reduced to

zero or to a low speed, and when the pair of vibration applying members
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are operated to be separatéd from each other, the feed rate of the food
dough by the spreading rollers 1s increased than the feed rate of the food
dough when the vibration applying members are operated to approach each

other.

4. The food dough spreading device according to claim 1, wherein
reciprocative vibration of the pair of vibration applying members is set so
that a separating operation speed 1s faster than an approaching operation

speed.

5. The food dough spreading device according to claim 3, wherein a

deceleration region 1s provided in a rotation speed of the spreading rollers.

6. The food dough spreading device according to claim 1, wherein the
vibration applying members are provided so as to stop temporarily at an
open position where the vibration applying members are separated farthest

from each other.

7. The food dough spreading device according to claim 1, wherein a
transfer unit that transfers the food dough and a measuring and cutting

device are provided below the spreading rollers.

8.  The food dough spreading device according to claim 7, wherein the

measuring and cutting device 1s provided between the transter unit and a
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measuring conveyor provided on a downstream side thereof, and when the

food dough has been measured to a measurement value corresponding to a
desired weight set beforehand, the food dough is cut by a cutter device

arranged between the transfer unit and the measuring conveyor.

9. The food dough spreading device according to claim 7, wherein

the measuring and cutting device is provided between the transfer

unit and the measuring conveyor provided on the downstream side thereof:
a second measuring conveyor is provided on a further downstream
side of the measuring conveyor; and
a cut piece after being cut by the measuring and cutting device is

measured again by the second measuring conveyor, and is transferred to a

next step.

10. A food dough spreading method for gradually spreading food dough

to make 1t thinner, the method comprising the steps of:

spreading the food dough by at least two opposite spreading rollers;

and

applying vibration to the food dough by reciprocatively vibrating a
pair of vibration applying members that 1s provided between the at least
two opposite spreading rollers and can freely regulate a width dimension of
the food dough to be spread by the spreading rollers 1n a direction
approaching and separating from each other in a longitudinal direction of

the spreading rollers.
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11.  The fobd dough spreading method according to claim 10, wherein
the spreading rollers are arranged so that at least three spreading rollers are
opposite to each other and a distance between the spreading rollers
positioned downside is smaller than a distance between the spreading

rollers positioned upside.

12.  The food dough spreading method according to claim 10, wherein
when the pair of vibration applying members are operated to approach each
other, a feed rate of the food dough by the spreading rollers 1s reduced to
zero or to a low speed, and when the pair of vibration applying members
are operated to be separated from each other, the feed rate of the food
dough by the spreading rollers 1s increased than the feed rate of the food

dough when the vibration applying members are operated to approach each

other.

13. The food dough spreading method according to claim 10, wherein

reciprocative vibration of the pair of vibration applying members 1s set so
that a separating operation speed is faster than an approaching operation

speed.

14. The food dough spreading method according to claim 12, wherein a

deceleration region is provided in a rotation speed of the spreading rollers.
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15. The food dough spreading method according to claim 10, wherein

the vibration applying members are provided so as to stop temporarily at an

open position where the vibration applying members are separated farthest

from each other.

16. The food dough spreading method according to claim 10, wherein
when the food dough has been measured to a measurement value ‘
corfesponding to a desired weight set beforehand, the food dough is cut by
a measuring and cutting device provided between a transfer unit that

transfers the food dough downward of the spreading rollers and a

measuring conveyor provided on a downstream side of the transfer unit.

17.- The food dough spreading method according to claim 16, wherein a
second measuring conveyor provided on a further downstream side of the
measuring conveyor measures again a cut piece after being cut by the

measuring and cutting device and transfers the measured food dough to a

next step.
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