‘An Apparatus for Emvrd+ng Bread Dough or the Like This unve :' rgb?bes-to
an apparatus for dividing bread dough. It especrally rel at

appardtus for dividing bread dough in which the pieces of cut bread dough
are regul ated to have a thickness corresponding to a preset distance from

t he dough outl et of the apparatus Thereby pi eces of bread dough t hat each
have .a pl aPRIARBAEALNS: for, Dividing BEgad Dough: oxdhe | Lika ates nore
especially to an apparatus in which by a 10 sinple operation the thickness
of bread dough to be cut can be adjusted. It especially relates to an
apparatus for dividing bread dough into pieces of bread dough having a
plate-like form wthout regard to the remaining amount of dough in a dough
hopper when the anmount of the 15 dough nmass is decreasing. This results in
an efficient dough production, which [eads to a greatly standardi zed

br ead- dough product.. Thus the automated production of bread dough and the
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“do gh or “con ectronery | S snoot severed, whereby pieces of divided
bremﬁdaﬁﬁfe%aéﬁﬂkﬂﬂﬁg Sﬁ&%uEhP|E9WQPnPW$13t of the apparatus.

Thereby pieces of bread dough that each have a

Plate-like form of a uniform thickness are obtained. It
. relates more especially to an apparatus in which by a |
-10 *simple operation the thickness of bread dough to be cut
.can be adjusted. It especially relates to an apparatus
for dividing bread dough into pieces of bread dough
having a plate-like form, without regard to the remaining
~ amount of dough in a dough hopper when the amount of the
15 dough mass is decreasing. This results in an efficient
dough production, which leads to a greatly standardized
bread-dough product. Thus the automated production of
bread dough and the like having a high quality can be

promoted.

20 European Patent Application No. 93302999.3 discloses

‘ an apparatus for dividing bread dough or the like. It
comprises a dough-cutting member comprising a saw blade
means, two dough-supporting members, and a drive means
for reciprocating the saw blade means. By this

75 apparatus a plastic material such_ as bread dough or
confectionery dough is smoothly severed, whereby pieces
of divided bread dough, each having a plate-like form iq
which no stress has occurred, aie obtained. However,
'because, at the initial stage of the cutting of bread

30 dough, due to its static friction resistance to an .outer
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whi chino stress has occtrred, are obtained. However, B because, at the
initiariﬁtage of the cutting of bread 30 dough, due to its static friction
resistance to an outer force, the doughiquting menber advancing into the
-2- bread dough causes the stress in thé bread dough to be increased.
Therefore, after a piece of bread dough has been di scharged fromthe dough

outlet, _the.l i f. pi : e d lsS t0, sonewhat
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apparatus the positional 10 relatlonshlgﬁbetmeen the first and second
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t he hogpereSaMSehilden¥Bisqht of the dough mass in the hopper to be
decreased, so that the pressure in
Further, in the above apparatus the positional
10 relationship between the first and éecond '
dough-supporting members is stationary, namely, they are
in a fixed relationship. Therefore to adjust or change a
thickness of the bread dough:to.be cut, the mounting
position of the second dough-supporting member to the
15 frame had to be changed. This leads to complications and
ineffiéiency.

Moreover, the decrease in the amount of the bread
dough in the hopper causes the weight of the dough mass
in the hopper to be decreased, so that the pressure in

20 the dough decreases; Therefore, the bottom of the bread
dough mass against which the dough-cutting member
advances cannot be held down by the weight of the bread
dough against the dough-supporting member. Thus,:the
bread dough mass cannot resist the advancing cuttﬁng

25 member, so that the dough-cutting member merely pushes a
part of the dough mass in any direction with the bread
dough mass not being cut. Therefore, not all of the
bread dough charged in the hopper would be available to
be cut. This leads to an uneconomical use of the bread

30dough.
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This invention comprises in one broad
aspect discharge means for regulating the thicknesses of
pieces of cut bread dough so as to have a uniform
35thickness, thereby providing an apparatus for dividing a



20t he dOUgb decreases. Thérefore, the bottom of the bread dough nass

agai nst whi ch t he dough-cutting nenber advances cannot be hel d down by the
wei ght™ of the bread dough agai nst the doggh- supporting nmenber. Thus, the
bread dough mass cannot resist the advancing cutting 25menber, so that t he
dough-cutting nenber nerely pushes a part. of the dough nass in any
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easily adjusted, so that the thickness of the bread
dough to be cut is easily changed.

10 This invention comprises, in another broad aspect,
a pressing means for pressing the bread dough in the
hopper, so that the pressure in the bread dough inthe
hopper is maintained at a uniform value. Therefore, almost
all of a dough mass in the hopper can be cut and

15 divided into pileces having a uniform shape and quantity.

By one aspect of this invention an apparatus for
dividing bread dough is provided, which comprises
a hopper for dough, the bottom of which is constituted
by a first dough-supporting member, a second
20 dough-supporting member, a dough~cutting member, and a
dough ocutlet,
said first dough~supporting member being movable back
and forth, and comprising a flat upper surface, a bottom
surface, a horizontal forward edge, and a rearward edge,
25 said forward edge extending perpendicular to the
direction of movement of said member,
said dough~cutting member comprising a saw blade
means, and positioned at said forward edge of said first
dough-supporting member,
30 a drive means for reciprocating said saw blade means
| in its longitudinal direction while said first
dough~supporting member is moved in its advancing
direction,
said second dough~supporting member being movable in
35 the same direction and in synchronization yith said first
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dough{;o e cut is easity changed. 10 Thi s imvention conpri ses,
in anothgr broad aspect, a pressing neans for pressing-the bread dough in

t hg hopper, so that the pressure in the Rread dough in the hopper is

mai ntained at a uniformvalue. Therefore, alnost all of a dough mass in the
hopper can be cut and 15 di vided .into pieces having a uniform shape and
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corresponding to said preset distance.

By another aspect of this invention An apparatus for
dividing bread dough is proiideq, which comprises

a hoppexr for dough, the bottom of which is constituted

15by a first dough-supporting member, a second
dough-supporting member, a dough-cutting member, and a
dough outlet, '

said first dough-supporting member being movable back
and forth, and comprising a flat upper surface, a bottom

20 surface, a horizontal fprward edge, and a rearward edge,
said forward edge extending perpendicular to the
direction of movement of said member,

said dough-cutting member comprising a saw blade
means, and positioned at said forward edge of said first

25 dough-supporting member, ]

2 drive means for reciprocating said saw blade means
in its longitudinal direction while said first
dough-supporting member is moved in its advancing
direction,

30 said second dough-supporting member being movable in
the same direction and in synchronization with said first
dough-supporting member, being provided with--a--f£lat- upper
surface positioned at a level below the upper surface of
said first dough-supporting member, thereby forming said

35 dough outlet between said second dough-supporting ﬁember
and said cutting member, and

a drive means for moving said first and second

dough-supporting members back and forth, characterized by



dough $upport|ng nenber-«belng prOV|ded with a flat upre¢ surface
p03|t|onad at a | evel belom/the upper surface of said ftirs

dough- supporting menber, thereby forn1nggsa|d dough outlet, having a preset
di stance, between said 5 second dough-supporting member and said cutting
menber, and a drive neans for noving said first and second dough-supporting

rember s bagk, agds haiiih g CHREAY o£o2ehdVifq dbaahprdgcBRans, arranged

adj acent and bel ow sal d” dough-cutti ng nenper gulatlng t he thickness
of a 109pH&dE BRPROFIH et mg@bﬁrtaawaﬂelaltnﬁme%% c&elhbNEi fP to said
preset gagl@neersBy g hesupieet ialy tddbeByerii ®Re By appasdaust othe

di vi di ng, bread_dou i rovi de I ch conprises a hopper for dough, the
bottom g?‘z\ﬁm%ﬁ Fgg'%oniﬂ[‘)?ﬁt é’d“cljjs g{; a first dough-supporting nenber, a
second dough-supporting nmenber, a dough-cutting menber, and a dough outlet,

sai d 41 st dpuph sUPRAI LAY §cReidy a@xeb'ﬁm&iaw fopth, and

conpr|5|ng af surface, tom 20 surface, a horizontal forward
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directi prodfid@d¢nani ok GompEH®Lr, said dough-cutting nmenber conprising
a saw bl adg eanse AL LORLUH'S Ak T AR WY L2098 s S8bdst i Sitea
by a first dough-supporting member, a second
10 dough~supporting member, a dough-cutting member, and a
dough outlet,
said first dough-supporting member being‘mOVable back"
and forth, and comprising a Elap upper surface, a bottom
surface, a horizontal forward edge, and a re;rward edge,
15 said forward edge extending perpendicularly to the
direction of movement of said member,
said dough-cutting member comprising a saw blade
means, and positioned at said forward edge of said first
dough-supporting member,
20 a drive means for reciprocating said saw blade means
in its longitudinal direction while said first
dough-supporting member is moved in its advancing
direction, ’ . .
séid second dough-supporting member being movable in
25the same direction and in synchronization with sdid first
dough-supporting member, being provided with a.flat'upper
surface positioned at a level below the upper surface of
said first dough-supporting member, thereby forming said
dough outlet between saild second dough-supporting'member
30 and said-cutting membexr, and
a drive means for moﬁing said first and second
- ddugh;supporting members back and forth, characterized@ By " ™ °
a pressing means, provided in said hopper for dough,
for pressing dough in said hopper for dough, said
jspressing means having a pressing board.



25 dou_gh-supporti ng nenber, a drive neans for reciprocattng said saw bl ade
means indts longitudinal direction while said first dough-supporting
menper IS moved in its advancing diregtion, 30 said second

dough- supporting menber bei ng novabl e i.n the same direction and in
synchroni zation with said first dough-supporting nmenber, being provided

with a flatppippah stHd 26¢ nPhéiaABed; 8t pAob £8&8 bel ow the upper surface of
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the dough outlet. This leads to pieces of cut bread
dough having a uniform thickness. Also, this results in

10the effective joining of pieces of dough to make a
uniform strip of bread dough.

The adjusting means for adjusting the size of the

dough outlet 1is adapted to move the

second dough-supporting member parallel with and relative
15to its base position, independent of the first

dough-supporting member. Therefore, in response to the

desired thickness values of the bread dough to be cut,

the operator can easily adjust the size of the dough

outlet. Thereby the bread dough can be cut into pieces
2ohaving a desired thickness.

The pressing means is provided in
the hopper of the-dividing-apparatus. Therefore, the
pressing means can press the bread dough in the hqpper.
Thus, during the cutting operation of the bread daugh,
25the pressure in the bread dough can be maintained at a
uniform value to resist the cutting member advancing into
the bread dough, and to hold the bread dough so as not to
be pulled by the cutting member, while being effectively
cut. Therefore, even when the bread dough in the hopper
30is decreased due to the progress of the cutting
operation, the cutting -member <an ‘cut the bread dough
while it is held by the pressure from the pressing means.
This enables almost all the bread dough charged in the
hopper to be economicaily cut into divided bread dough
- 35 pieces. '



10dough supporting menber, a dough-cutting menber, ang™a dough outlet, said
first dough supporting nenber bei ng novabl e back and forth, and conprlsing
a flsat upper surface, a bottom surface, 28 hori zontal forward edge, and a
rearwar d edge, 15said forward edge extendlng perpendicularly to the

direction of novenent h- ehowOMPrisin
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dough-supporting nmenber, thereby form-ng said dough outlet between said
second doughgsuporandg3marsers €0sd¢ sl daodt td e nediesrat hadad drieesneans

for myeg 8l 1bigesteBlararane 8eual sHPRALAEs gRAber s back and forth,

characterized by a pressing means, provided in said hopper for dough, for
pressi ng dough in said hopper for dough, said 35pressing nmeans having a
pressing lwpgd. 4 is a perspective view of a second embodiment of

this invention, partially broken away.

10 Fig. 5 is a sectional and side elevational view of the
second embodiment of this invention.

Figs. 6 to 10 are sectional and side elevational views
éhowing'the movements of the second dough-supporting
member of the second embodiment of this invention.

15 Fig. 11 is a perspective view of a third embodiment of
this invention, partially broken away.

The first embodiment of this invention will now be
explained by reference to the attached drawings.

In Fig. 1, a hopper 15 for accomodating a bread dough
20mass 14 (see Fig. 2) is mounted on a beam 16, which is
fixed on a base 17. Slide rails 23 are mounted on the
base 17, and slide bearings 21 are mounted on a frame 19.
The slide rails 23 and the slide bearings 21 are
slidably combined. The frame 19 is adapted to be moved
25 horizontally, and to move backward and forward relative
to the base 17, by any conventional drive means.

A first plate 25, which is flat and square, is mounted
horizontally on the frame 19. Adjacent the rear edge of



- 6: The.di schargi ng meang™ s provi ded bel ow and adj acent~t he dough outl et
of the apparatus. Therefore, before a piece of cut bread dough is placed on
a supply conveyor that receives the piecg of bread dough, the discharge
means regul ates the thickness of the piece of cut bread dough so that the
pi ece has_a thickness that exact%%;corrésponds to the gap of a preset

di st ancetRPohiFetdBdgt@utPet 2 Thi Este A 18T pitdcess of ot @it aR b¥d dough
h?vi ng amﬂﬂ}nfﬂc?’dn 6hi QJHESﬁraAJeSOJ]:st hi SAI’GS:LH:?S brelétﬁtme ﬁbf eﬁtiyem@'mi ng
of pieces_o ou t e.a | for rip o rLea ug The Lysting
means fo?naéjll%t?ﬂﬁsghg&t?%g glj t?\'ég]d?&d"rg)touff’gg‘elrs %ﬁapt él'éle[ ofﬁgj\? t he
second dplght-esuppor tfiings perbdlemr all,eland tHigsd et 28,15tonstd tiydse
posi td ony hkNdepend efd rst h- [ . mewhekore, in
respoﬁnset?(k)e t he deg?%#?%PC€$GS§ 52?&& %wﬁﬁegg%a%@ggﬁghn%o ngcut, t he
oper at or 3Pardf s8R FI 9t 12t apde 3) ze P& Hel BBLgRANER 2B UPPRIT b) It he bread
dough caiebetit30NhaPi £CEI atDhaypey ulesaeed 3t tkeesgiglhed pgessi ng

ot essi ngPREMROTERL AL EwERE" HALR: dAud o « RETAISHEr . SFAE EEPEEThe
cutting eggeati chhef hdreiposddldofighward edge extends

10 perpendicularly to the direction of movement of the first
dough-supporting member 30. The two ends of the first
belt 29 are securely mounted on a first bracket 33
extending from one of the sides of the hopper 15 (see
Fig. 2). Therefore, the horizontal movement of the frame

15 19 causes the first plate 25 and the first roller 27 to
be moved horizontally. Although the frame 19 is moved
hofizontally S0 as to change its position relative to the
hopper 15, the positional relationship of the part of the
first belt 29 to the bottom 36 (see Fig. 2) of the bread

20 dough mass 14 in the hopper 15 is not changed. Namely,
upon the horizontal movement of the frame 19, the first'
plate 25 and the first roller 27 are moved horizontally

~in the same direction as the frame 19. However, since

the first belt 29 is fixed at the first bracket 33, it

25 does not rotate around the firét plate 25, but instead,
the area of the belt 29 is changed due to the moveément of
the first dough-supporting member 30.

The first belt 29 may be endless, or it may be
removed. In such a case the advantage of the
30 above-mentioned embodiment of the belt will not be
obtained, but in such a case the embodiment may still be
workable depending on various parameters and by adding
other means to loosen the friction between it and the
dough above it.



25t he pressure in the bread dough can be maintained at 2 uniformvalue to
resi st tfhe cutting member advancing into the bread dough, and to hold the
br ead dough so as not to be pulled by-tbe-cutting nmenber, while being
effectively cut. Therefore, even when the bread dough in the hopper 30is
decreased due to the progress of the cutting operation, the cutting nenber
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19 dough-supporting member 30. The two ends of the upper
saw blade 40 are securely mounted on the frame 19, and
one of the two ends of the lower saw blade 42 is
connected to a slide rod 43. The other end of the lower
saw blade 42 is adapted to be slidably received in a hole

15 20 formed on the frame 19. The upper saw blade 40 and
lower saw blade 42 are in a positional relationship
wherein the edges of these blades are aligned with each
other. The slide rod 43 extends through the frame 19,
and is connected by means of a universal joint 45 to a

20 crank device 47. The crank device 47 is installed on a
small plate 49 fixed to the frame 19. Therefore, when
the crank device 47 is rotated by a motor (not shown),
the lower saw blade 42 is reciprocated at a stroke of
20mm in the longitudinal direction, while the blades

25 40,42 are advanced, at a speed of 4mm/min, togethgf with
the first dough-supporting member 30. This lower saw
blade 42 may be mounted on the frame 19, and the upper
saw blade 40 may be mounted on the slide rod 43. 1In this
case, the upper saw blade 40 is reciprocated. Also, the

30 lower and upper saw blades 40,42 may be arranged so that
both saw blades are reciprocated in the direction
perpendicular to the movement of the first
dough-supporting member 30, while they slide in relation.
to each other. '

35 In Fig. 2 a second plate 51 is mounted on the frame 19



nmenber of the second epbodi ment of this invention. 15Fig. 11 is a

per specti ve view of a third enbodi ment of this invention, partially broken
away. The first enbodiment of this invention will now be expl ained by
réference to the attached drawings. In Ri@-- 1, a hopper 15 for acconpdating
a bread dough 20mass 14 (see Fig. 2) is nDunted on a beam 16, which is
fixed on a base 17. Slide rails 23 are nounted on the base 17, and slide
bearings 21 are nounted on a frame 19. The slide rails 23 and the slide
bearings 21 are slidably conbined. The frame 19 is adapted to be noved 25
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ace a rear
second dough-supporting member 56. It has a flat upper

surface 61, a forward edge, a lower surface, and a side
46, namely, a verticél surface provided by a part of the

10 second belt 55, tensioned between the rear edge of the
second plate 51 and the guide roller 48. The.second
dough-supporting member 56 is adapted to be moved
horizontally back and forth since it is mounted on the
frame 19. The flat upper surface 61 is positioned below

15 the flat upper surface 34 of the first dough-supporting
member 30. The two ends of the second belt 55 are
securely mounted on a second bracket 59 extending from
the side of the hopper 15 opposite from the side from
which the first bracket 33 extends.

20 Since the second dough-supporting member 56 is mounted
on the frame 19 like the first dough supporting member
30, it is evident that the second dough-supporting member
56 is adapted to be moved in the same direction as, and
in synchronization with, the first dough-supporting

25Smember 30. Since the rear edge of the second
dough-supporting member 56 is positioned to be lower than
and spaced apart from the saw blades 40 and 42, a dough
outlet 35 is provided between the second dough-supporting
member 56 and the dough-cutting member 38. The gap of

~- 30 the*dough outlet 35 is set to have a preset distance, in
response to a desired thickness of bread'dough to be cut.
This presetting prdcedure is attained by changing the
position where the second dough-supporting member 56 is
mounted on the frame 19. The first and/or second

35 dough-supporting members, the dough-cutting member 38,
and the dough outlet 35, constitute the bottom of the



edge. The horizontal forward edge extends 10 perpendi¢alarly to the
directien of novenent Of the first dough- supporting nenber 30. The two ends
of«the Tirst belt 29 are securely nounted on a first bracket 33 extending
from one of the sides of the hopper 15_(gge.Fig. 2). Therefore, the
hori zontal novenent of the frame 15 19  causes the first plate 25 and the
first roller 27 to be noved horizontally. Although the frame 19 is noved
horlonbgd 5as to change its position relative to the hopper 15, the
posi ti onal relatlonshlp of the part of the first belt 29 to the bottom 36
(see Fig. 2) of the bread 20 dough mass 14 in the hopper 15 is not changed.
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side 44. It faces the side 46 of the belt 55 of the

10 second dough-supporting member 56. Thus, adjacent and
below the dough-cutging member 38, a discharge means,
namely, a discharge.path 57,-is provided. The belt 41 is
adapted to be moved in a direction indicated by an arrow
C in Fig. 2 at the same speed as that of the belt 55 of

15 the second dough-supporting member 56. Therefore, the
discharge path 57 can convey a piece of bread dough cut
downward while compressing it, thereby regulating the
thickness of the dough piece to a preset thickness. '

The gap of the discharge path 57 is designed to equal

20 the preset gap of the dough outlet 35. Simultaneously
with the advancing of the frame 19, the side 44 of the
belt 41 and the side 46 of the belt 55 are adapted to
cooperatively compress a piece of divided bread dough and
convey it downward, thereby discharging it to a supply

25 conveyor 50. In this embodiment a part of the second
belt 55 of the second dough-supporting member 56 and a
part of the belt 41 of the discharge conveyor 39
constitute the discharge means, namely, the discharge
path 57. However, it may be constituted by a part of the

30 belt 41 and a part of the belt of another belt conveyof
arranged separately from the second dough-supporting
member 56. In this case a part of the belt 41 faces a
part of another belt conveyor to provide the discharge
path 57.



- 9- A dough-cutting nepber 38, namely, a saw bl ade neams, conprising upper

and | ower saw bl ades 40 and 42, is positioned in front-of the forward edge-
of« t+he first belt 29, and installed on,the frame 19. The edges of each of 5
the bl ades are aligned with each othef.” The distance between the adjacent

tips of. the blades 40 and 42 is 5mm .and the depth of the trough of each of
the blades 40 and 42 is 4.3mm The edge of the upper saw bl ade 40 is flush

with the flat upper surface 34 (see Fig. 3) of the first 10

dough-supparting nenber 30.. T. dseof ) e I re
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plate 51, adjacent both sides of the second belt 55.

10 The operation of the first embodiment of the apparatus
for dividing the bread dough will be explained below.

At the beginning of the cutting operation the bottom
36 of the dough mass 14, kneaded by a conventional
technique and supplied to the hopper 15, is supported
15 only by the flat upper surface 61 of the second _
< dough-supporting member 56, as shown in Fig. 2. The
dough~cutting member 38, positioned at the forward end of
the first dough-supporting member 30, is outside of the
hopper 15. A drive gear (not shown) causes the frame 19
to move right as viewed in Fig. 3, whereby the cutting

20 operation starts. The speed that the frame 19 advances,
namely, the speed that the dough-cutting member 38
~advances, is 4.5m/min. When the frame 19 begins to move,

. a motor (not shown) causes the crank device 47 (Fig. 1)

25 to begin to rotate. This rotation causes, through the
universal joint 45, the slide rod 43 to be reciprocated.
Therefore, the saw blade 42 is reciprocated, so that the
cutting movement begins. The stroke of the reciprocating
movement of the saw blade 42 is 23mm. Thus the edges of

30 the cutting member 38 advance into the dough mass 14, and

smoothly sever it.

The reciprocating movements of the saw blade 42 are
effective in cutting bread dough that has a strong
elasticity and a high cutting resistance. When the saw



25 40,42 are advanced, -at a speed of 4mmi mn, together~with the first
dough- supporti ng menbel 30. This | ower saw bl ade 42 may be nmounted on the
fgae 19, and the upper saw bl ade 40 may be nounted on the slide rod 43. In
this case, the upper saw bl ade 40 Ls]ggqurocated. Al so, the 30 | ower and
upper saw bl ades 40,42 may be arranged so that both saw bl ades are

reci procated in the direction perpendicular to the novenent of the first
dough-supporting nmenber 30, while they slide in relation to each other. 35
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the forward end of the first plate 25, the part of the
belt 29 positioned on the lower surface of the first
10 dough~-supporting member 30 is also advanced in a
direction indicated by an arrow A, and moves past the
forward edge of the first plate 25 and becomes a part of
the flat upper surface 34. ﬁy the rightward movement of
the first dough-supporting member 30, the area of the
15 flat upper surface 34 positioned in the hopper 15

increases.

Simultaneously with the beginning of the cutting
operation of the bread dough, the'secgnd belt 55 is
retracted in a direction indicated by an arrow B shown in

20 Fig. 3, so that the area of the flat upper surface 61 is
decreased. Since the two ends of the second belt 55 are
securely mounted on the second bracket 59, the flat upper
surface 61 of the second belt 55 does not move relpiive
to the lowest part 36 of the bread dough 14. Thus no

25 tensile force due to any possible friction between: the
flat upper surface 61 of the belt 55 and the dough is
imparted to it. Accordingly, not only can the dough mass
be smoothly cut by the.saw blades 40 and 42, but also, no
stress in the dough mass that remains in the hoppeéer 15

30 occurs.

Fig. 3 shows that a part of the dough mass 14 has been
nearly severed by the saw blades 40 and 42, that the
leading end of a dough part that has almost become a
separate piece of dough is located on a supply conveyor

35 50, and that a dough part to be the end of a piece of



hori zontal ly back and foxth since it is nounted on the~frane 19. The fl at
upper surface 61 is positioned below 15 the flat upper surface 34 of the

f i kst dough-supporting nmenber 30. The two ends of the second belt 55 are
securely nounted on a second bracket 159 -extending fromthe side of the
hopper 15 opposite fromthe side fromwhich the first bracket 33 extends.
20 Si nce the second dough-supporting nenber 56 is nmounted on the frame 19
| i ke the first dough-supporting nmenber 30, it is evident that the second
dough-supporting nmenber 56 is adapted to be noved in the sanme direction as,
and | ndepgdhrioni stdildn eprnectrdftesthpudauglyRAsend RtRheBOPERT Since
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t he dough outlet™ 35, constitute the botton1ofi;he
hopper. Namely, the flat upper surface 34 can stably

contact and support the bottom 36 of the dough mass 14.

10 The saw blades 40 and 42 are advanced until they cross
the dough mass, and then a piece of dough is completely
divided from the dough mass 14.- When the saw blades 40
and 42 are advanced to their preset location, the belt 41
of the discharge conveyor 39 and the belt 55 of the

l15second dough-supporting member 56 convey the end of a
piece of divided ddugh between the sides 44 and 46 of the
belts and discharge it to the supply conveyor 50. The
thickness of the piece of divided bread dough is
regulated between the side 44 of the belt 41 and the side

2046 of the second dough-supporting member 56, so that the
piece of divided bread dough has a thickness
corresponding to a preset distance from the dough outlet
35. fThus, the pieces of the divided bread dough have a
uniform thickness. During each of the cutting movements,

25the coﬁ#eyor 50 may be arranged to be stationary, or to
be actuated to convey a piece of divided bread dough left
at a speed to avoid the bend in the piece of bread dough
that would arise if the bread dough to be transferred to
the supply conveyor 50 is thin.



- 11, - hopper 15. A griven roller 52 adapted to be rotated by a drive
means not shown, and guide rollers 50 and 54, are rotatably nounted on the
frame 19. A beIt 41 is 5 entrained on1%h§ rollers 50, 52, and 54. The belt
41 and the rollers 50, 52, and 54 consiitute a discharge conveyor 39. A
part of the belt 41 tensioned between the rollers 50 and 54 provides ‘a
vertical surface, nanely, a side 44. It faces the side 46 of the belt 55 of
the 10 second dough-supporting menber 56. Thus, adjacent and bel ow t he
dough-cutting nenber 38, a discharge means, nanely, a discharge path 57, is
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secondthel tfHbsef ddieghesappaotidings upmbérn® Oremdepuld iangl action is
applied to the bread dough mass 14. Also, the area of

10 the flat upper surface 61 is increased. In this case

also, no pulling action is applied to the bread dough
mass 14. PFinally, the frame 19. returns to the beginning
position, so that one cycle of the cutting operation is
completed.

15 A second embodiment of this invention will now be
explained by referring to the attached drawings.

In Fig. 4 a hopper 15 is mounted on beams 16 fixed to

a base 17. A rail 70 is mounted on the base 17 at each
side of the hopper 15. Two wheels 72 are mounted on an

20 outer frame 74 at each side of the hopper 15. The wheels
72 can run on the rails 70. The outer frame 74 is
adapted to be moved horizontally'back and forth relative
to the base 17. The horizontal-backward and forward
movement of the outer frame 74 is attained by a motor 76.

25 A pinion 78 is connected to the motor 76, and is adapted
to be rotated by the motor 76 to move a rack 80 back and
forth.

A first plate 25 is mounted on the outer frame 74. A
first belt 29, having two ends, is entrained on the first
30 plate 25 to provide a flat upper surface 114 (see Fig. 5)
for supporting the bread dough in the hopper 15. The
first plate 25 and the first belt 29 constitute the main
element of a first dough-supporting member 71 (see Fig.
5).



part of the belt 41 of 4he discharge conveyor 39 constitute the discharge
nmeans, *nanel y, the diséharge path 57. However, it may'be constituted by a
past: of the 30 belt 41 and a part of #ke-belt of another belt conveyor
arranged separately fromthe second dough-supporting nmenber 56. In this
case a part of the belt 41 faces a part of another belt conveyor to provide
t he di scharge path 57. - 12 - The increase and decrease of the area of
the part of the flat upper surface 61 of the second dough-supporting nmenber
56 positioned in the hopper 15 are in an inverse relationship to the
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33 extending from one of the sides of the hopper 15.
Although the outer frame 74 is moved horizontally so as
to change the position of the first plate 25 relative to

10the hopper 15, the positional relationship of the flat
upper surface 73 to the bottom 36 of the bread.dough mass
14 in the hopper 15 is not cﬂanged. Namely, only the
area of the flat upper Surface 73, which constitutes the
bottom of the hopper 15, is changed.

15 Adjacent the hopper 15 the dough-cutting member 38
is arranged near and below the top of the first plate 25.
The member 38 is mounted on the outer frame 74 such that
only the edges of the dough-cutting member 38 protrude
from the top of the first plate 25. The reason that the

20dough~cutting member 38 is arranged belog the first plate
25 is to decrease its overhang beyond the forward end of
the first plate 25. Thus any distortion of the "
dough-cutting member 38 due to the weight of the aough
mass 14 is decreased. This results in the edges of the

25dough~cutting member 38 not being damaged. The
dough~cutting member 38 comprises a saw blade means,
namely, upper and lower saw blades 40 and 42. The upper
saw blade 40 is mounted on the outer frame 74, and the
lower saw blade 42 is adapted to be reciprocated in its

3p0longitudinal‘df¥feétion. The upper saw blade 40 and lower
saw blade 42 are in a positional relationship wheréin the
edges of these blades are aligned.

In Fig. 4 a rail 86 is mounted on the outer frame 74
at each side of the hopper 15, at a position nearer the
3shopper 15 than the position where the first plate 25 is



dough-supporting nenber 56, as shown in Fig. 2. The deugh-cutting nmember
38, posiitioned at the forward end of the first dough-supporting nenber 30,
i s:outside of the hopper 15. A drive gear (not shown) causes the frame 19
20 to nove right as viewed in Fig. 3,3mhereby the cutting operation starts.
The speed that the franme 19 advances, -nanely, the speed that the
dough-cutting nenber 38 advances, is 4.5n mn. Wen the frane 19 begins to
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the air cylinder 88 is mounted on the outer frame 74.

10 A pair of swing elements 94 is swingably mounted on
the intermediate frame 84 on each side of the -hopper 15.
Each swing element 94 has a ‘first shaft 96 swingably
connected to it and extending f}om the inner side of an
intermediate frame 84, opposite the side on which the

15 wheels 82 are mounted. The swing element 94 consists of
an arm extending, in two directions, from a point where
the first shaft 96 is mounted, to form an obtuse angle.
Near the lower end of the two arms of the swing element
94, a second shaft 98 is provided so as to swingably

20 support an inner frame 100. The top part of the swing
element 94 is swingably mounted on a connecting plate
102. The connecting plate 10 connects the two swing
elements 94 on each side of the hopper 15. A set of two

forward and rearward swing elements 94 constitute a link
25 mechanism.

One of the two ends of the rod 104 of an air cylinder
106 is swingably mounted on one of the two swing elements
94 on each side of the hopper 15, thereby providing a
drive source for the link mechanism. The air cylinder
30106 is mounted on each of.the intermediate frames 84.
Therefore, the inner frame 100 is adapted to be moved
parallel to the intermediate frame 84. An adjusting nut
108 and a lock nut 110 are mounted on the other end of
the rod 104 opposite the end on which the link mechanism
35is mounted. Thereby the operator can adjust the distance



5 flnely cut surface is forned. The advance of the frane~19 causes the
first. plkate 25 to be advanced together with the saw bl ades 40 and 42.
Theeefore, by the guiding of the forward end of the first plate 25, the
part of the belt 29 positioned on the {ower surface of the first 10
dough-supporting menber 30 is al so advanced in a direction indicated by an
arrow A, and noves past the forward edge of the first plate 25 and becones
a part of the flat upper surface 34. By the rightward novenent of the first
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surface 114, a forward vertical surface, a lower surface,

10 and a rearward vertical surface 116 near the
dough-cutting member 38. The two ends of the second belt
55 are securely mounted on a second bracket 101 extending
from the side of the hopper 15.

The horizontal movements of the outer frame 74 and the

'15 intermediate frame 84 change the positional relationship
of the inner frame 100 to the hopper 15. However, the
positional relationship of the flat upper surface 114 to
theﬂbottom 36 of the dough mass 14 is not changed. The
area of the flat upper surface 114, which constitutes the

20 bottom of the hopper 15, is merely increased or
decreased, without the second belt 55 being able to
rotate around the inner frame 100.

The increase and decrease of the area of the flat
upper surface 114 are in an inverse relationship to the
25 increase and decrease of the area of the flat upper
surface 73 in the hopper 15.



nearly severed by the saw bl ades 40 and 42, that the |eading end of a dough
~part that has al nbst becaone a separate piece of dough is-|located on a
supply conveyor 35 50, and that a dough ,part to be the end of a piece of
- 14 --dough is still connected to the ﬁguﬁh mass in the hopper 15, and
that” a part near it is held and conpressed between the sides 44 and 46.
During the cutting operation, since the'two ends of the first belt 29 are 5
securely mounted on the first bracket 33, the first belt 29 cannot be -
freely rotated, and it is maintained stationary relative to the dough nmass
14 inside tpaonpes rmiaEite Firadéat suppare stohaes t3ld chy st ahyliont act
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140 are also mounted on the bracket 136. An endless belt
126 is entrained on the small plate 120, the rollers 122
10 and 124, the driven rollers 130 and 132, the assist
rollers 138 and 140, and a takeup roller 142 mounted on
the rear end of the intermediate frame 84, to form a
conveyor 146. A part of the.belt 126 stretched around
and between the small plate 120 and the roller 122
15 provides a vertical surface 128 that faces the rearward
vertical surface 116. The vertical surface 128 extends
to a position adjacent the dough-cutting member 38. The
éssist rollers 138 and 140 help the endless belt 126 to
be wound around the driven rollers 130 and 132. The
50 rearward vertical surface 116 formed by the second belt
55 and the vertical surface 128 formed by the belt 126 of
the conveyor 146 provide a discharge path 148.

The rollers 130 and 132 are adapted to be forc;bly
rotated, through the frictional engagement between them
25 and the belt 126, by the movement of the belt 126
entrained on them. However, by using a one-way clutch
(not shown), the rollers 130 and 132 can be rotated only
'in the directions indicated by respective arrows E and F.
_ In other words, if the belt 126 transmits a tangential
30 force to the periphery of either roller 130 or 132, it
cannot*be-rotated counterclockwise.

On the one hand, the intermediate frame 84, the small
plate 120 connected thereto, and the takeup roller 142,
can move in unison to the right. On the other hand, the

35 bracket 136 on which the driven rollers 130 and 132 and
the assist rollers 138 and 140 are mounted is stationary,



2046 .of the second dough-supporting nenber 56, so that-the piece of divided

bread dough has a thickness corresponding to a preset:distance fromthe '
dough outlet 35. Thus, the pieces of the divided bread dough have a

uni formthickness. During each of the 2Utting novenents, 25the conveyor 50

may be arranged to be stationary, or to be actuated to convey a piece of

di vi ded bread dough left at a speed to avoid the bend in the piece of bread

dough that would arise if the_bread dough to be transferred to the supply
conveRREBBSEs kg nbrackely 13kl s nEixed itR) bher B@3#% edd -dough nass 14 by
the samébradesre!) whdntdhé LhAiediddibiie recaneoda ibygmsemtfiook t he

saw bl ade. 40 are sto d._Sipult ously, the.frame 19 begins to nove in a
di r ecti 0B Eppddte es{"gaﬁhaﬁﬁgmén :@}g %ﬁt %iaﬁ‘bs%%eigt on. © t %gragt ufrlﬁo?o t he
begi nilng pesi taHnthat fdwersapd tene, (the adrbveh meliexs @anskr surface 34
begi n Cr. ri kO fd - orting
meabert DR prt Far 3ff PR Ba SEhEr B L PR B Rk BT oo,

the arBasr tenstoh ds gpperahgdcinsthe parteffedhenbadits 286 al so,

28 puldipgtetld@bétwaell | EHet @dtheobr ead doogk Fedsid¥s Bn@ldle the frame
return

19 retupnsy i DR nRES I d R oR° Aitle 8N BE1E 1AK £411I N0
transmit a tangential force to the periphery of the
10 driven roller 132 that would rotate it counterclockwise
if unchecked. However, it cannot do0 so, because of the
braking action of the one-way clutch. Also, the |
positional relationship between the belt 126 and the
roller 132 remains stationary. "In contrast, when that
15 tension causes the belt 126 to transmit a tangential
force to the periphery of the driven roller 130 so as to
rotate it clockwise, it can be rotated in a direction
indicated by an arrow E, or clockwise, because its
rotatable direction is the same as the moving direction
20 ©of the belt 126. Therefore, while the intermediate frame
84 advances, the part of the belt 126 positioned at the
left side of the driven roller 130 is advanced in a
direction indicated by an arrow G shown in Figs. 7 and 8.
That part of the belt 126 passes the rollers 130, 138,
25 and 124. ’

After the cutting operation is finished and the
intermediate frame 84 returns to its starting position,
tension is generated in the part of the belt 126
stretched between the set of the four rollexrs and the

30 takeup roller 142. This tension causes the belt 126 to
transmit a tangential force to the periphery of the -
driven roller 132 so as to rotate it clockwise, namely,
in a direction indicated by an arrow F in Fig. 10. Since
the driven roller 132 is adapted to be rotated in the

35 direction F, it can do so. .In contrast, the belt 126
transmits a tangential force to the periphery of the
driven roller 130 in a counterclockwise direction, but it



conpl eted. 15 A second enbodi nent of this invention~w ||l now be
expl.ainetd by referring to the attached drawings. In Fig. 4 a hopper 15 is
mourft ed on beans 16 fixed to a base 1Z.2A rail 70 is nounted on the base 17
at each side of the hopper 15. Two wheels 72 are nounted on an 20 outer
frame 74 at each side of the hopper 15. The wheels 72 can run on the rails
70. The outer franme 74 is adapted to be noved horizontal |y back and forth
relative to the base 17. The horizontal backward and forward novenent of

the o a 74 i ak ne a 5 L 0j | ted
Lo tne EhnCt He "ok la IRP L in A3 RiHe dEroRT BALILET (hd PaRIVUSE
rack SPblek dnd0f samh retatesionly e1pskwlggunt &horefReoutehef rane 74.

A fi r?oéfhtio%iaal haeiinge § 98 sBG5, bt wekld ai Redpen ¢ he2bi axia 30nel ate 25 to
e

provi flat per surface 114 (see Fig. 5) for supporting the bread
dough ’f‘?\f?‘ﬁér Ho%ﬁe?’eﬁ"’. "fﬁe?‘her s?g’ﬂf"‘ate 25 and the first belt 29 constitute

the main elenent of a first dough-supporting menber 71 (see Fig. 5).

-16 In F'gﬂ-e %%E'?afdiréx} QEU%{éUQQ%Hd"%&'EH’H%th hgg id at upper
surface 73, a rizontal forward edge, a Tower _
apparatus for dividing bread dough will be explained

below.

As shown in Fig. 6, at the beginning of the cutting
operation the bottom 36 of the dough mass 14, kneaded by
10 a conventional technique and supplied to the hopper 15,
is supported only by the flat upper surface 114 of the
second-dough—éupporting member 112. The dough-cutting
member 38 and the flat upper surface 73 are positioned
apart from and below the hopper 15. The inner frame 100
15 is located at its starting position. The starting
position of the inner frame 100 is such that the top of
the edges of the dough-cutting member 38 is almost flush
with the upper flat surface 114, and a small gap is
provi&ed between the vertical surface 128 and the rear
20 vertical surface 116.

As shown in Fig. 7, the air cylinder 106 is actuated
to have the rod 104 extend from its starting position,
thereby causing the swing elements 94 to incline by a
preset angle. Therefore, by the acﬁion of the link

25 mechanisms, the inner frame 100 is moved parallel to the
hopper 15, from its starting position, away from the
vertical surface 128. Then, the intermediate frame 84 is
stopped at a position calculated to provide a preset
dough thickness, and this position remains unchanged.

30 The height difference between the edges of the
dough-cutting member 38 and the flat upper surface 114 is
8mm.



surface, and a rearward-edge. The horizontal forward edge ext.ends
perpendlcularly to the direction of novenment 5 of the first

dough- supporting nenber 71. The two 2nté of the first belt 29 are securely
nounted on a first bracket 33 extending fromone of the sides of the hopper
15. Although the outer frame 74 is noved horizontally so as to change the
position of the first plate 25 relative to 10t he hopper 15, the positional
rel ationship of the flat upper surface 73 to the bottom 36 of the bread

dough massphd Insbw% HPpes Lhd Qetuaftaéweégowaw ythé’”b)(ntﬂﬁ: ajga of the

flat upper surface 73, which constitutes
changedrotsted.  ghis gangesnddiRr rask B0 gbRghecMAYPG - néfl?ﬁe‘l‘e%g

ttomof the hopper, 15,

IS

arrangedaaearngandhbebmméhefm@h4her_fd rﬁtiehat@&&aahesnermr 38 ls

nDunted n the out franme such hat th dough
menber xSr dt rt(fg gFrorﬁ‘f‘h% ?5‘p aof %Parz'q%%' %‘é‘ % h:
20domﬂmbetﬂqggheqnamiﬁblaemhqmgé& amqwdihectmdm gbatbayatbeto

cutting
at the

decreasgutggjﬂygépgggtggmgngﬂgyigcwward end of the first plate 25. Thus

any distortion
dough mass 14 is decreased. This results in the edges of the

t he dough-cutting nmenber 38 due to the weight of the

25dough- cuttiititg ﬂ?agwe@ﬁnﬂmhgbeamgtﬂarmgﬁﬂbmghle %ng:heughitg;@r rﬁgﬁﬁbd?:iz
conprls a _Sa a neans namne u er ower Ssaw ades an .
P Lools 2 et Re s BT AT e REGA L cpRiEs Soheo 1 EuEE Pafter caw
bl ade 4121a§eacva$>t‘ed mdﬁepreclapre)aahéaei nttslides on the upper saw

10 blade 40, so that the cutting movement begins.. Thus the

edges of the dough-cutting member 38 are advanced into
the dough mass 14.

The edges of the upper saw blade 40 and the lowef saw

blade 42 provide fine cutting movements. These are
15 effective in cutting dough bread that has a strong

elasticity and a high cutting resistance. The dough mass

14 is cut into divided plate-like dough pieces, while a

finely cut surface is formed.

The advance of the outer frame 74 causes the first

zoplatelzs to be advanced together with the. dough-cutting
member 38. This causes the first belt 29 to conform to

the advance of the first plate 25 and a part of the belt

initially positioned under the first plate 25 is caused

to take a position above said plate 25, so that the area
25 0f the flat upper surface 73 positioned in the hopper 15

is increased.

The two ends of the first belt 29 are securely mounted
to the first bracket 33, so that the first belt 29 cannot

be freely rotated. Therefore, there is no relative
jgmovement of the belt 29 on the flat upper surface 73
relative to the bottom 36 of the dough mass 14.

Simultaneously with the beginning of the cutting of



30l ongitudi nal direction. The upper saw bl ade 40 and [ower saw bl ade 42
are in a‘positional relationship wherein the edges of these bl ades are
alitghed. In Fig. 4 arail 86 is nounted on the outer frame 74 at each side
of the hopper 15, at a position near~enrathe 35hopper 15 than the position
where the first plate 25 is nounted on the outer frame 74, and at the
side of the outer franme 74 opposite the side at which the wheels 72 are
rotatably nmounted. Wheels 82 are rotatably nounted on an internediate frane
84, andheéegough , ubhen irgi¢ s SZ@me TheO dissrmetiracd ¢ angog4hiat atihyet ed to

be mv%é@rbéowé'nm%@ﬂérf Sl besebativg §2 h@%meéaﬂa%@tww S

hori zontal backward and forward novenent is attained by an air cylinder 88.
The cyl&iferoBodP@0s8romt Bettcdd neef rad 183 nBlntdtF ohnPeEF dutBPef r ane
74. 10 J/bmaai:eofsawmglgl aﬁmﬁlﬁse% o thengaddynaobrzcken Gige. i nternedi ate

fra h Si of t he [ Each n n flrst
sha?? 32}' 1gonnec %ﬁ ¥B B%t% a%‘grgi?t dfwé grferﬁetfn%egfﬁﬁ'er S|§

i nter nmiatBOTermeBatiGm)dswt thehd et tiomo 3 heo £h thiee hBenpdeldow@har e
mount e‘ihaé@eﬂw ngrﬁhﬁmi-ﬁ} én e Sférefe %ér%%&@%aasfﬂém

dlrectlons froma point where the first shaft i s ‘nopunted, to form.an
obt use EhtFriogedre éelnovﬁeli‘eeﬁ&a&f ‘EHEetr\/ch‘hl?ﬁ%ch ke ofi thelsrepnd

belt 55 and the dough mass is imparted to the dough mass
10 14.

The advance of the outer frame 74, namely, the advance

of the intermediate frame 84, causes the endless belt 126
to have the driven roller 130, which as stated before is
rotatable only in the direction indicated by the arrow E,

15rotate clockwise, thereby allowing the passage of the
belt 126 along the roller 130, while engaging it. Then,
the belt 126 passes along the small plate 120 and
downward. The belt 126 travels the same distance that
the inner frame 100 is moved. The belt 55 also travels

zothe same distance that the inner frame 100 is moved.
Therefore, the vertical surfaces 116 and 128, providing a
discharge path 148, are moved in the same downward
‘direction and at the same speed to discharge a p;eée of
divided bread dough. This avoids bending the divided

25 dough pieces. The pieces of bread dough are then placed
on a supply conveyor 150.

As shown in Fig. 8, when the cutting operation of the
dough mass 14 is finished, the sliding movements of the
dough-cutting member 38 are stopped. The front of the

3o plece of divided bréad dough 152 is placed on the supply
conveyor 150, but its end still remains in the discharge
path 148. Then the: air cylinder 88 is actuated to extend
the rod 92. Therefore, as shown in Fig. 9, the
intermediate frame 84 is advanced horizontally relative
to the outer frame 74, thereby discharging the piece of



94, a second shaft 98 is-provided so as to swi ngably 2@support an inner
framd 100. The top part of the swing element 94 is swingably nounted on a
conneetlng pl ate 102. The connecting plate 10 connects the two sw ng

gl ements 94 on each side of the hoppga 15. A set of two forward and
rearward swi ng elenents 94 constitute a link 25 nechanism One of the two
ends of the rod 104 of an air cylinder 106 is swi ngably nounted on one of
the two swing elenents 94 on each side of the hopper 15, thereby providing
a drive source for the _Link nechanlsn1 The air cylinder, 30106 i s nounted on

each offk¥¥Ldpsk SRR 28 % LPethes supRlEr GAnVeRer dnd- 1 r ZIREOPFs
adapt esHowhe ifD\Rellg pandl,| elhéoatire ¢yl ended: ot @6 f 13rrmc8(4uaﬂndactjmsti ng nut

108 and I t. 1 ar. upt.e t n h o] 4..QRposite .
t he encf %K‘chqﬂf%eégd I}eonierghg%l’l g‘nl% |gﬁrm r}le'[eg j‘r Jb f?hquﬂotg%a (B)r can
adj ust ttmeadpgtsérteieon whigs e oheightprbsr tires aﬁmeﬁSac,ttlyatTnéfs dtse |ink

”EChém'si{Bfﬂintghepdjéi{io%WC'Phé'he Apanged a2 eéﬁhtﬁéjeaﬂi: cha fwaeer 15,
to sUpport theinner frame 100 such that it can be nopved gara lel to its

resti n@$otft t&tracted Lo cause &%cﬁﬂ&%l#rﬁge HAA nbOt K& tEHER, tos
ent r ai ags 08t ingepokianon00. FiaReond el dubemntrahe i7@ner frame

100 CO%%&&HEeﬂg“igggnfﬂe%mgi§é¥tf5n opposite to that in the
cutting operation, to return to the starting position.
10 At the same time, the flat upper surface 73 begins to
retract, so that its area in the hopper begins to
decrease. During the retraction no pulling action is
applied to the bread dough 14.

Also, the area of the flat upper surface 114 in the
15 hopper is increased, while no pulling action is applied
to the bread dough 14. Finally, the outer frame 74
returns to the starting position for cutting, whereby one
cycle of the cutting operation is completed.

If, by the link mechanisms, the inner frame 100 is
20 moved in a forward and downward direction at an obligue
angle of almost 45 degrees relative to the intermediate
frame 84, while the parallel relationship of the.inner
frame 100 with the intermediate frame 84 is maintained,
any height difference between the upper surface of the
25 cutting member 38 and the flat upper surface 114, and the
gap of the discharge path 148 formed by the vertical
surfaces 116 and 128, can be simultaneously and evenly
adjusted. Therefore, not only is the dough thickness
‘preset by the adjusting nut 108, but also, it is reset
3owith an accuracy needed for practical purposes.

To adjust and monitor the dough thickness, a
dough-thickness setting displaying device (not shown)
that interlocks with the swing element 94 is used.



second dough-supporting{Menber 112. It has a flat upper/surface 114, a
forward wertical surface;, a |ower surface, 10 and a rearward verti cal
surfate 116 near the dough-cutting member 38. The two ends of the second
belt 55 are securely nounted on a second bracket 101 extending fromthe
side of the hopper 15. The horizontat -2®wenents of the outer frame 74 and
the 15 internediate frane 84 change the positional relationship of the

i nner frane 100 to the hopper 15. However, the positional relationship of
the flat upper surface 114 to the bottom 36 of the dough mass 14 is not
changed. The area of the flat upper surface 114, which constitutes the 20
bottom of @hethbpfeembpdiment; 0f thdrscabrveot iduerwiddd newt beut t he

second Beip1bPnbai By akd Lk iy a8 MW N iheHdWCa rbhAEg400. The

i ncrease and decrease of the area of the flat upper surface 114 are in an
i nverse relationship to the 25 increase and decrease of the area of the
flat upper Iourthts éhbodihentoppepriéssing- dé¥i-cdhanantir sediedtat ddanes

arer o %?%Efgjn%uﬁ’f‘gﬁf‘@%g%'d?é 1eRo 10 AREASN perdnftie ok R abie:

136 5 hathext sti embadbtmpade off this invention.

In Fig. 11, rails 162, each being U-shaped in cross
section, are mounted on the upper end of the hopper 15. A
pressing device 160 comprises a beam member 164, a
pressing board 166, and an air cylinder 168. The

10 Pressing board 166 has dimensions somewhat smaller than
the inner dimensions of the hopper 15. The air cylinder
168 is mounted vertically on the beam member 164. The
rod 170 of the air cylinder 168 extends downward, and on
the lower end of the rod 170 the pressing board 166 is

15 mounted. The beam member 164 is supported by two riders
172, each extending inwardly from the respective end of
the beam member 164. Each rider 172 is received in, and
slides in, a respective channel in the rails 162.
Therefore, the pressing device 160 can be slidably moved

20 on the hopper 15. The device 160 is normally arranged at
a position apart from the hopper 15. A pressure. sensor
174 is arranged at the lower part of the hopper 15.

The operation of the third embodiment of the

apparatus, other than the operation of the pressing

25 device, for dividing the bread dough, is almost the same
as that in the first embodiment. Since the pressing
device applies force to the outside of the bread dough
mass so as to maintain the pressure in the bread dough at
a uniform value, almost all of the bread dough in the

30 hopper 15 can be cut and divided into pieces of bread
dough, without regard to the amount of bread dough
remaining in the hopper.

If no pressing device 160 is provided, the decreased



5 The pegriphery of each¢of the driven rollers 130 and 132 is arranged so as
to frictjonally engage the inner surface of the endless belt 126. Assi st
rol lters 138 and 140 are al so mounted on the.bracket 136. An endl ess belt
126 is entrained on the small pl ate @6 the rollers 122 10 and 124, the
driven rollers 130 and 132, the assist - rollers 138 and 140, and a takeup
roller 142 nounted on the rear end of the internediate frame 84, to forma
conveyor 146. A part of the belt 126 stretched around and between the snall

plate 1&b&ﬁﬂ ihe vvd | BB r 195P Qv Sies @Hﬂﬂﬁéfghtswffwnela%déﬁl faces
the rearward vert,i cal surface 128 ext ds to a

ace 11 The vertlcal
posi ti oMaRf até&nd™ htehﬁo&‘@?%%{:t &r?g tRBer dgfreggedyssifs? Hipte'938 and
140 helpﬂéusauélan;bhbtdﬁnghodbtnumndsarmmhbtééaheyeﬂheoﬂanghlSO and

132. Th Sl rgg;l d ;{ggtﬂrsc@ll ggr %P?O@%i*—?x aTeRToTofo) ngabel 55 and

t he vertlca sur Zhe conveyor prOV|de
a di 3chdmpt phhe pﬂﬁt#nanmﬁmbeg ﬂﬁ)%@EHPGZQﬂ% hbﬁﬁhﬁ?#@ QQWQ#C|ny
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y e nov nt o e entraine sing a
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t he di r attie chhepplec omandbtg/ plsepeaﬂm/ecatr.ows E and F. In other words, if

the belt 126 transmits a tangential 30 force to the periphery of ei t her

roller 130 or 132, it cannot be rotated counterclockw se.
In the apparatus of this invention, when the dough in

10 the hopper 15 decreases below a preset amount, the
pressing device 160 that is .normally arranged at a
position apart from the hopper 15 is caused to be moved
onto the hopper 15. Then the pressing board 166 pushes
the dough mass, thereby increasing the pressure in the

15 dough. Therefore, the bread dough is'held by the housing
device 160, and the cutting operation can be smoothly
continued.

Regarding the third embodiment of this invention, the
remaining amount of the dough mass 14 in the hopper 15 is
20 monitored and calculated after the dough mass is charged
in the hopper 15, and thereafter the pressing device 160
pushes the dough mass 14 forward. HBowever, processes
using the apparatus of this invention are not limited to
such a procedure. Namely, another procedure may be used,
25 in which, for example, the pressing device 1s actuated
just after the dough has been charged in the hopper.
Then, based on the information from the pressure sensor
174, pressure is continuously applied to the dough mass
14. In this case the pressure is Qradually increased in
30 response to the decreased dough mass 14 in the hopper 15.

In conclusion, since the discharge
means is arranged below and adjacent the dough-cutting

member 38, the deformation of the front of a piece of
dough, due to the reaction of the stress in the dough
35 against the outer force, can be corrected, by compressing



On the one hand, the internediate frane 84, the small grate 120 connect ed
thereto, and the takeup roller 142, can nove in unison to the right. On the
ot her *hand, the 35bracket 136 on which the driven rollers 130 and 132 and
tHe assist rollers 138 and 140 are moppted is stationary, - 20 - because
the bracket 136 is fixed to the base 17. Therefore, when the internediate
frame 84 begins to nove right, the small plate 120 is caused to nove away
fromthe set of the four rollers (the driven rollers and 5 assist rollers)
nount ethen fiden st atfi drmeyplileaxd(edaflaaug'lihmy thesidhschagayermeass n t he

par t of yLfe belh o126 3L &1 68K PFL VRN 1o aRh 0l LhEeb@liod Ol and the

snall até 1 ensi on ca ses t transmt a tangentia
force ﬂgume %VPHI#&‘E@/ othehdomghrcudit ¥ng | Bember t aan wRPAthdvat@att

count etﬁboméaf BE)hdnghﬁﬁ%%d Hawet ‘ﬁ%reAlrltiﬁan'&Cfttéiﬁ aaubmg st«a qiafhbe
act.i €, one: wa ut ¢ i on ations

bet ﬂft ﬁé" Feff'B %ﬂﬂgph@%¥ﬁﬁ 7 *rlé?rapﬁge&%{‘?t%né’ cont raslto

when t Gatuglb-¢ehsioy caenbe rt hei.bebhnl&ﬁetpeéﬂ.emsmffabtyartgeet ial force to

t he peﬁlq¥a§&8fgbm% éhgegfwgﬁ g%5%5§3 Hgﬁggatelt cl ockwi se, it can

be rotate I'rectron I ndica e by "an arrow or clockw se, because
its

Further, by the adjusting means, in
response to the desired thickness of the bread dough to
10 be cut, the size of the dough outlet, which defines the
thickness of the bread dough! of the apparatus, can be
easily changed. Therefore, quickly changing the
thickness of a piece of bread dough can be easily
attained. This results in saving production time,
15 leading to high productivity.

Moreover, since the pressing means
applies a force to the outside of the bread dough mass in
the hopper so as to.maintain'uniform pressure in the
dough, almost all of the bread dough in the hopper can be
20 cut and divided into pieces of bread dough. Namely,
without regard to the remaining amount of bread dough in
the hopper, a bread dough mass charged in the hopper is
almost completely used. Therefore, bread dough cén\be
"economically cut, thereby obtaining pieces of bread Ebugh
25 having certain preset specifications. This results in
lowering the production costs, which leads to saving
energy and resources.



rotatable direction is the sane as the aning'dTFééfion 20 of the belt 126.
Therefore, while the Anternedi ate frane 84 advances,. "t’he part of the belt
126 positioned at thé Feft side of the driven roller 130 is advanced in a
direction indicated by an arrow G showg in Figs. 7 and 8. That part of the
belt 126 passes the rollers 130, 138 S"and 124. Aft-er—the-cutting
operation is finished and the |nterned|ate frame 84 r Lts startlng
position, tension is generated in the part of the bel t“m@mm Hu “!II
between the set of the four rollers and the 30 t akeup

tensi on causes the belt 126 to transmt a tangential force to the periphery
of the driven roller 132 so as to rotate it clockw se, nanely, in a
direction indicated by an arrow F in Fig. 10. Since the driven roller 132

Is adapted to be rotated in‘the 35 direction F, it can do so. |In contrast,
“the belt 126 transmits a tangential force to the periphery of the driven
rol lepLak3xsin a countercl ockwi se direction, but it -21- cannot be

rotated in such a direction, because the driven roller 130 can rotate only
cl ockwi se..- Therefore, the p03|t|onal rel ati onship between the belt 126 and
the Yol A& aBparatmssfpe d&kwbding bread dough or the like

. comprising:

‘a hopper for dough, the bottom of which is constituted

5 by a first dough-supporting member, a second
dough-supporting member, a dough-cutting member, and a
dough outlet, '

said first dough-supporting member being movable back
and forth, and comprising a flat upper surface, a bottom

10 sﬁrface, a horizontal forward edge, and a rearward edge,'
said forward edge extending perpendicular to the
direction of movement of said member,

said dough-cutting member comprising a saw blade
means, and positioned at said forward edge of said first

15 dough-supporting member,

a drive means for reciprocating said saw blade means
in its longitudinal direction while said first
dough-supporting member is moved in its advancing
direction,

20 sald second dough-supporting member being movable in
the same direction and in synchronization with said first
dough-supporting member, being provided with a flat upper
surface positioned at a level below the upper surface of
said first dough-supporting member, thereby forming said

25 dough outlet, having a preset distance, between said
second dough-supporting member and said cutting member,

a drive means for moving said first and second
dough-supporting members back and forth, and
a discharge means, arranged adjacent and below said
jpdough-cutting member, for regulating the thickness of a



5 The operation of the second enbodi nent of the apparatus for dividing
bread dQugh will be exphalned below. As shown in Fig. 6

of .the cutting operation the bottom 36 of the dough, maslsllml mmmﬂmlo :
a convéntional technique and-:supplied,to the hopper' 15, ts Supported om

by the flat upper surface 114 of the % cond dough-supporting nenmber 112.

The dough-cutting nmenber 38 and the fl.at upper surface 73 are positioned
apart fpiceecendfHadowghhahopper aks.tdhraivienes thaeknlddls 15 is | ocated at

its st%rotjfgg 8:?:%}«%18 Theogiahér}qsug S|t|sc%.n x?f t he inner_frarre 100 is.such

that the cuttlng Fenber 38 is alnost flush
with the upper flat surface 114, and a snmall gap is provi ded between the

vertical, sphbaGhdLBatk (Hf E3@ind01 Veihi GAl 18N £30& 1dBschaidewn in Fig.
7, the air cylln er 106 is actuated to_have the rod 104 exterarc: fromits

starti MEPRE CGRRTLAERR RALE Af iPRISWOSRPEPERES S OZ2RISHhSTRR by a
prBset tHwtethder ef:etLe,s bhyohBe janit @naodildhargle Fmttechawiing, at gag nner

f 100 | | el he h 5 i i ition,
rvay (ST EREERATTEE Sriatd PR SRCRL St tReer nediate Trave 84 s

stopped at a p05|t|on calculated to provide a preset dough thickness, and

this pgsitigng, g t rencenketvmen the edges
of the%(sj;oujaﬁi lftni{gl ngﬁﬁe@aneégiagqgn?iﬁg %Dti‘:?té;ﬁ.'up?)girJ Ertfpacg %14 s
comprising:

a hopper for dough, the bottom of which is constituted

10 by a first dough-supporting member, a second .
dough-supporting member, a dough-cutting member, and a
dough outlet, . .

said first dough-supporting member being movable back
and forth, and comprising a flat upper surface, a bottom

15 surface, a horizontal forward edge, and a rearward edge,
said forward edge extending perpendicular to the
direction of movement of said member,

said dough-cutting member comprising a saw blade
means, and poéitibned at said forward edge of said first

20 dough-supporting member,

a drive means for recipfocating said saw blade means
in its longitudinal direction while said first
dough-supporting member is moved in its advancing .
direction, -'

25 said second dough-supporting member being movable in
the same direction and in synchronization with said first
dough-supporting member, being provided with a flat upper
surface positioned at a level below the upper surface of
said first dough-supporting member, thereby forming said

39 dough outlet between said second dough-supporting member
and said cutting member, -

a drive means for moving said first and second
dough-supporting members back and forth, and

an adjusting means for moving sald second

35 dough-supporting member in parallel with and relative to
said first dough-supporting member, thereby to adjust the



8mm *-22- The notor 76 is then actuated to héve tjiﬂﬁini 78 rotated.

n
This causes the rack 80 0, be noved, thereby causing leiw‘f"’!MZ4 to
' ~dges

which .the rack 80 is fixed, to be noved in a directi i
.of 5-t*ht dough-cutting menber 38 are dir¥tted, so that the cutting
operation starts. Wth the begi nning of .t he novenent of the outer frame 74,

anot her _g{]jzgeogbeagaiaotd&pgﬁn)mq_@ggg t e | ower saw bl ade 42 to reciprocate

while it slides on the upper saw 10bl ade 40, so that the cutting novenent
begi ns. Thus the edges of the dough-cutting nenber 38 are advanced into the
-dough nmess the Rppataausdf ofheluwpar 35aw bl wHecH) saddt djuwset ngaw bl ade
42 provide fine cutti novenents, These are 15 effective in cutting dough .
bread t HAF2REs s?rgﬁ'gﬂﬁllgggséin[jf%hd a high cutting resistance. The dough

mass 14 is cut into divided plate-like dough pieces, while a finely cut

surface s r \Y; e ~qf f; AR, . C r st 20
pl at e 255f05%e%%%§3' togg'?hg?'vvx%ﬁﬁn hﬁ%%ghfug}{ i ng&}srrg%bée?ﬂé%b Thi s

causes t®emPriingrt 29 to conformto the advance of the first plate 25
and a part @f Hdypéel for dough, the bottom of which is constituted

by a first dough-supporting member, a second
dough-supporting member, a dough-cutting member, and a
dough outlet,

10 said first dough-supporting member being movable back
and forth, and comprising a flat upper surface, a bottom
surface, a horizontal forward edge, and a rearward edge,
sald forward edge extenaing.perpendicular to the
direction of movement of said member,

15 said dough-cutting member éomprising a saw blade
means, and positioned at said forward edge of said first
dough-supporting mémher,

a drive means for reciprocating said saw blade means
in its longitudinal direction while said first

20 dough-supporting member is moved in its advancing
direction, '

said second dough-supporting member being movable in
the same direction and in synchronization with said first
dough-supporting member, being provided with a flat upper

25 surface positioned at a level below the upper surface of
said first dough-supporting member, thereby forming said

"dough outlet between said second dough-supporting member
and said cutting member, '
a drive means for moving said first and secoﬁd
30 dough~-supporting members back and forth, and
a pressing means, provided in said hopper for dough,
for pressing dough in said hopper for dough, said
pressing means having a pressing board.

6. The apparatus of claim 5, in which a pressure sensor
35 is provided in said hopper for dough.



initially positioned under_ the first plate 25 is caused to take a position
above sai.d plate 25, so that the are 5 of the flat upper surface 73
positioned in the hopper 15 is incéﬁg%ggE_The two ends of the first belt 29
are securely nounted to the first T33, so that the first belt 29
cannot be freely rotated. Therefore, thetfe is no relative novenent of the

belt 29 on the Ahaappweatss fBoe ﬁ&wﬁﬂﬁmgvaﬁandrmobgmxnw36hgfgikgdough
mass 14. Sinultaneously with the beginning of. the cutting of - 23 - the

dough, the inner frame 100 is retracted, so that the area of the flat upper
surface 114 is decreased. The two éﬂm?nﬁcﬁhe second belt 55 entrained on
the inner frame 100 are securely nounted on the second bracket 59. 5

Therefore, the fl at p surfa 114 of the belt 55 does noye rel ative

Lo the bBP GRBBI TS EBrodiA BLALAGIkead. ARRED 187 S08 | TLRB, &8 due t o

any pOSSpHdwidedU(thehWﬂﬂmphﬁsﬁﬁﬂaL¢@ﬂghﬁﬂﬁﬁm£n§1maﬂbehe(§@iﬂm bel t
55 and th S| { d h 1 vance of

the gt P SPIENES T e, Spl/ AL bR, TRt diipan Sabhos Pin

causes tn@mressli'db-l t5§26 td fnive meamsy&on oweilpma%PEhtd‘sti'ssaWed

before i §1ade means, and a discharge means (57) for regulating

the pieces of bread dough cut to have a thickness
corresponding to a preset distance from the dough outlet

10 (35) of the apparatus, thereby producing pieces of bread
dough having a uniform thickness. A similar apparatus 1is
modified, which has an adjusting means for moving a
second dough-supporting member {112) parallel to its
stationary position, thereby changing the size of the

15 dough outlet (35) of the apparatus to meet a required
thickness of the bread dough to be cut. Also, a similar
apparatus is provided, which has a pressing means (160)
for pressing the bread dough in a hopper for dough to
maintain the pressure in the bread dough at a uniform

20 value, whereby almost all the bread dough in the hopper
(15) can be cut. '

Most illustrative drawing to accompany.the abstract for

publication is Figure 1.



rotatagble only in thesgirection indicated by the arrow E, 15 rotate _
cl ockwi se, thereby al I'owi ng the passage of the belt 126 along the roLféﬂvﬂég
130, while engaging it. Then, the belt 126 passes along the small plate 129"
and downward. The belt 126 travels the sanme distance that the inner frame
100 is noved. The belt 55 also travel /2@t he sane di stance that the inner
frame 100 is noved. Therefore, the vertical surfaces 116 and 128, providing
a discharge path 148, are noved in the sane downward direction and at the
sanme speed to discharge a piece of divided bread dough. This avoids bendi ng
t he divided 25dough pieces. The pieces of bread dough are then placed on a
supply conveyor 150. As shown in Fig. 8, when the cutting operation of the
dough mass 14 is finished, the sliding novenents of the dough-cutting

menber 38 are stopped. The front of the 30pi ece of divided bread dough 152
is placed on the supply conveyor 150, but its end still remains in the '
di scharge path 148. Then the air cFri CEL 83 is actuated to extend the rod
92. Therefore, as shown in Fig. 9, thE :ejnediate frame 84 is advanced
horizontally relative to the outer frame 74, thereby discharging the piece
of - 24 - divided dough 152 to the supply conveyor 150. Then, as

15




shown'in_ Fig. 10, the @-r cylinder 106 is actuated to,~etract the rod 104,
so that the inner frame- 100 returns to a position whose height is the sane
as-that of its 5 starting position. Then, the rod 92 of the air cylinder 88
is retracted to cause the inner franme 100 to return to its starting '
position. Finally, the outer frane 74;R£%yns to nove in a direction

. opposite to that in the cutting operatlon to return to the starting
position. 10At the same tinme, the flat upper surface 73 begins to retract,
so that its area in the hopper begins to decrease. During the retraction no
pulling action is applied to the bread dough 14. Also, the area of the flat
upper surface 114 in the 15hopper is increased, while no pulling action is
applied to the bread dough 14. Finally, the outer frame 74 returns to the
starting position for cutting, whereby one cycle of the culting operation
is conpleted. If, by the link nmechani sns, the inner frang 0 is 20noved in
a forward and downward direction at an oblique angle of ¢ st 45 degrees
relative to the intermediate frame 84, while the parghl elffrdl ationship of
the inner frame 100 with the internedi ate frame 84 i annaEnpt ¢ ned, any

hei ght difference between the upper surface of the 25cutt|| ngg nenber 38 and
the flat upper surface 114, and the gap of the discharge |patjh 148 fornmed by
the vertical surfaces 116 and 128, can be sinmultaneously |png evenly

adj usted. Therefore, not only is the dough tﬁ? §3e5§;
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preset, by the adjusting.nut 108, but also, it is reset_30with an accuracy
needed f'or practical purposes. To adjust and nonitor t he dough thickness, a
dough-t hi ckness setting displaying device (not shown) that interlocks with
the swing element 94 is used. - 25 - Athird enbodiment of this
invention will now be expl ai ned by reffyrfng to the attached drawi ngs. In
this enbodi nent a pressing device and 1ts rel ated el enents are conbi ned
with the dividing apparatus used in 5 the first enbodi ment of this
invention. In Fig. 11, rails 162, each being U shaped in cross section, are
nount ed on the upper end of the hopper 15. A pressing device 160 conprises
a beam nenber 164, a .pressing board 166, and an air cylinder 168. The 10
pressi ng board 166 has di nensi ons sonewhat snaller than the inner

di nensi ons of the hopper 15. The air cylinder 168 is nounted vertically on
t he beam nenber 164. The rod 170 of the air cyIinderc}68 ext ends downwar d,

and on the |lower end of the rod 170 the predQi ng boaml)c is 15 nmount ed.
The beam nenber 164 is supported by two rid 172, ea tendi ng i nwardly
el

fromthe respective end of the beam nmenber 1 ri 172 is received
in, and slides in, a respective channel in tfhe ilsyigp.
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Therefore t he pre55|ng~deV|ce 160 can be slidably noved 20 on the hopper
15. The device 160 is hormal |y arranged at a p03|t|on(5bart fromthe hopper
15.* A pressure sensor 174 is arranged at the | ower part of the hopper 15.
The operation of the third enbodi mrent of the apparatus, other than the
operation of the pressing 25 device, féyidividing the bread dough, is

al nost the sane as that in the first enbodinent. Since the pressing device
~applies force to the outside of the bread dough nass so as to maintain the
pressure in the bread dough at a uniformvalue, alnost all of the bread
dough in the 30 hopper 15 can be cut and divided into pieces of bread
dough, without regard-to the anopunt of bread dough remaining in the hopper.
I f no pressing device 160 is provided, the decreased - 26 - dough in the
hopper 15 causes the wei ght of the dough mass 14 in the hopper 15 to be
decreased, so that the pressure in the dough decreases. Therefore, the
dough mass cannot resist the advands g ti menber 38, so 5 that the
cutting nenber 38 cannot cut the brlea h ss. Thus the cutting nmenber
38 nerely pushes the dough in any direction. Therefore, not all the bread
dough in the hopper can be properly cut.
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In the, apparatus of this invention, when the dough in 10 the hopper 15

decreases bel ow a preset anount,
arranged at a position apart fromthe hopper
15. Then the pressing board 166 pushes the dough mass,

Ther ef or e,
htting operation can be snoothly

t he hopper

i ncreasing the pressure in the 15 douggl1
hel d by the housing device 160, -and the' ¢
continued. Regarding the third enbodi ment of this invention,
anount of the dough mass 14 in the hopper
after the dough mass is charged in the hopper
pressi ng device 160 pushes the dough nmass 14 forward. However,
usi ng the apparatus of this invention are not
anot her procedure may be used, 25 in mhich,g§or exanpl e,
=

Nanel y,

pressing device is actuated just after thesaoughaia
based on the information fromrth
pressure is continuously applied to th 3
pressure is gradually increased in 30 r@spon
I n concl usion, skcefkthe

B

hopper. Then,

14 in the hopper 15.

bel ow and adj acent the dough-cutting E} ;
front of a piece of dough, due to the r ti @

35 against the outer force,

FIG. S
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the pressing device 160 that
15 is caused to be noved onto
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- 27 . the front of the piece of dough by the discharge neans. Al so, since
t he di scharge means pulls a piece of cut dough downward, the dough-cutting
menber can snmoothly cut the bread dough mass. Further, if, after cutting,
a part 5 of the bread dough adheres to the underside of the dough-cutting
menber, it can be peeled off by the d vqward novenent of the discharge
nmeans. Further, by the adjusting neans, response to the desired

t hi ckness of the bread dough to 10 be’ cut, the size of the dough outlet,
whi ch defines the thickness of the bread dough, of the apparatus, can be
easi |y changed. Therefore, quickly changing the thickness of a piece of
bread dough can be easily attained. This results in saving production tine,
15 leading to high productivity. Mreover, since the pressing neans applies
a force to the outside of the bread dough mass in the h er so as to

mai ntai n uni form pressure in the dough, alnost all of t bread dough in

t he hopper can be 20 cut and divided into pieces of bre dough. Nanely,

wi thout regard to the remaining anmount of bread dougdh i he hopper, a
bread dough mass charged in the hopper is al npbst comp y used.
Therefore, bread dough can be
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econorically cut, thereby obtaining pieces of bread dough 25 having certain
preset specifications. This results in |owering the production costs,

whi ch | eads to saving energy and resources. - 28 - Cainms: 1. An
apparatus for dividing bread dough or the like conprising: a hopper for
dough, the bottom of which is constitdved 5 by a first dough-supporting
menber, a second dough-supporting nmenber, a dough-cutting nenber, and a
dough outlet, said first dough-supporting nmenber bei ng novabl e back and
forth, and conprising a flat upper surface, a bottom 10 surface, a

hori zontal forward edge, and a rearward edge, said forward edge extending
perpendi cular to the direction of novenent of said nenber, said
‘dough-cutting nenber conprising a saw bl ade neans, and positioned at said
forward edge of said first 15 dough-supporting nmenber, a ggive neans for
reci procating said saw bl ade neans in its |longitudinal diffgction while said

132
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first dough-supporting nenber is noved in its advancing df fection,
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20 .said second dough-supporting nenber being novable in the sane
direction and in synchronization with said first dough-supporting nenber,
beinrg provided with a flat upper surface positioned at a | evel below the
upper surface of said first dough-supporting nenber, thereby formng said
25 dough outlet, having a preset dista@yag, between said second
dough-supporting nmenber and said cutting nenber, a drive nmeans for noving
said first and second dough-supporting nmenbers back and forth, and a

di scharge neans, arranged adjacent and bel ow sai d 30dough-cutting nmenber,
for regulating the thickness of a pi ece of dough cut so as to have a

t hi ckness corresponding to said preset distance. 2. The apparatus of claim
1, in which said discharge neans conprises a pair of belt conveyors
arranged such 5 that their belts constitute a discharge _path having a gap
corresponding to said preset distance. 3._An apparatus f di vi di ng bread
dough or the |like conprising: a hopper f ough, the kgt fm of which is
constituted 10 by a first dough-supporting nbes &0

dough-supporting nmenber, a dough-cutting ne = [|14%d flaTa h outlet, said
first dough-supporting nenber being novadl e K <
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and fQrth, and conprising a flat upper surface, a bottom 15 surface, a

hori zontal forward edge, and a rearward edge, said forward edge extending
perpendi cul ar to the direction of novenent of said nenber, said
dough-cutting nmenber conprising a saw bl ade nmeans, and positioned at said
forward edge of said first 20 dough-s@®gpdrting nenber, a drive neans for
reci procating said saw bl ade neans in its |longitudinal direction while said
first dough-supporting nmenber is noved in its advancing direction, 25

sai d second dough-supporting nmenber being novable in the sane direction and
in synchronization with said first dough-supporting nenber, being provided
with a flat upper surface positioned at a | evel bel ow t-he upper surface of
said first dough-supporting nmenber, thereby fopm ng said 30 dough outl et
bet ween sai d second dough-supporting nenber a FALO\CK t Lng menber, a
drive nmeans for noving said first and secondg§ pgpifdl ng nenbers back
and forth,and an adjusting neans for no¥ng i g5 dough- supporting
menber in parallel with and relative toS%aLd 3 P h{lslbipporti ng nmenber,
thereby to adjust the - 30 -
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size of said dough outlet. 4. The apparatus of claim3, in which said
adju§tind nmeans is a link mechanism 5. An apparatus for dividing bread
dough or the like 5 conprising: a hopper for dough, the bottom of which is
constituted by a first dough-supporting nenber, a second dough-supporting
menber, a dough-cutting nenber, and a dough outlet, 10 said first

dough- supporti ng nenber bei ng novabl-e back and forth, and conprising a fl at
upper surface, a bottom surface, a horizontal forward edge, and a rearward
edge, said forward edge extendi ng perpendicular to the direction of

movenent of said nmenber, 15 said dough-cutting nmenber conprising a saw

bl ade neans, and positioned at said forward edge of said first
dough-supporting nmenber, a drive means for recgi,procating said saw bl ade
means in its longitudinal direction while saioffi ga h- supporti ng
menber is noved in its advancing directi g, h- gdipporti ng
menber being novable in the sane directi an atron with said
first dough-supporting nmenber, being provide per 25 surface
positioned at a |level below the upper surfac
dough-supporting nenber, thereby form ng@at
second dough-supporting nenber e
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and* 8ai d cutting nmenber, a drive neans for noving said first and second 30
dough-supporting nenbers-back and forth, and a pressi‘ng means, provided in
saird hopper for dough, for pressing dough in said hopper for dough, said
pressi ng neans having a pressing board. 6. The apparatus of claim5, in
whi ch a pressure sensor 35 is provi ded“ip“sai d hopper for dough.




