
Office  europeen  des  brevets  (fi)  Publication  number  :  0  647   4 0 4   A 1  

@  EUROPEAN  PATENT  A P P L I C A T I O N  

@  Application  number  :  94307411.2  @  Int.  CI.6  :  A21C  3 / 0 6  

(22)  Date  of  filing  :  10.10.94 

(30)  Priority  :  08.10.93  JP  277584/93  @  Inventor  :  Ueno,  Sadao,  Rheon  Automatic 
Machinery  Co.  Ltd. 

(43)  Date  of  publication  of  application  :  2-3  Nozawa-machi 
12.04.95  Bulletin  95/15  Utsunomiya-shi,  Tochigi-ken  (JP) 

Inventor  :  Kuwahara,  Hitoshi,  Rheon 
@)  Designated  Contracting  States  :  Automatic  Mach.  Co.  Ltd. 

AT  BE  CH  DE  ES  FR  GB  IT  LI  NL  SE  2-3  Nozawa-machi 
Utsunomiya-shi,  Tochigi-ken  (JP) 

©  Applicant  :  RHEON  AUTOMATIC  MACHINERY  Inventor  :  Morikawa,  Michio,  Rheon  Automatic 
CO.  LTD.  Mach.  Co.  Ltd. 
2-3,  Nozawa-machi  2-3  Nozawa-machi 
Utsunomiya-shi  Tochigi-ken  (JP)  Utsunomiya-shi,  Tochigi-ken  (JP) 

(74)  Representative  :  Warren,  Anthony  Robert  et  al 
BARON  &  WARREN, 
18  South  End, 
Kensington 
London  W8  5BU  (GB) 

(54)  Croissant  dough-piece  bending  apparatus. 

(57)  The  present  invention  provides  a  croissant 
dough-piece  bending  apparatus  having  a  con- 
veyor  (3)  for  conveying  rolled-up  croissant 
dough  pieces  (1),  a  dough-piece  bending  mem- 
ber  (81)  to  push  the  central  portion  of  the  dough 
piece  in  a  downstream  direction,  and  a  pair  of 
swingable  dough-piece  bending  belts  (9).  The 
dough-piece  (1)  is  pushed  by  the  dough-piece 
bending  member  (81)  toward  and  between  the 
dough-piece  bending-belts  (9).  The  dough 
piece  is  correctly  bent  at  its  center  by  the 
cooperation  of  the  bending  member  (81)  and 
the  bending-belts  (9).  By  this  means  dough 
pieces  can  be  bent  without  getting  wrinkles  on 
their  surfaces,  and  symmetrically  bent  products 
of  a  uniform  shape  can  be  obtained. 
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The  present  invention  relates  to  the  art  of  bending 
a  fusiform  bread  dough  piece,  for  instance  a  rolled-up 
croissant  dough  piece,  at  its  center  portion  while  it  is 
being  conveyed,  before  conveying  it  to  downstream 
processing  stations. 

Conventional  croissants  are  generally  curved  or 
bent,  and  to  obtain  products  of  such  a  shape,  many 
forming  apparatuses  have  been  developed.  For  in- 
stance,  Netherlands  Patent  Application  No.  8800402 
and  German  Patent  Application  No.  P4039793.9  re- 
late  to  the  bending  of  a  rolled-up  croissant  dough 
piece  from  both  its  ends. 

According  to  the  prior  art,  the  structure  of  dough- 
piece  bending  machines  is  complex,  and  it  is  not  easy 
to  bend  a  croissant  dough  piece  precisely  at  its  cen- 
ter.  Thus  the  dough  pieces  bent  in  this  manner  took 
an  asymmetric  form,  so  that  they  provided  low-quality 
products. 

It  is  an  object  of  the  present  invention  to  enable 
croissant  dough  pieces  to  be  correctly  bent  at  their 
center  while  they  are  being  conveyed. 

The  present  invention  provides  a  croissant 
dough-piece  bending  apparatus  comprising:  a  con- 
veyor  for  conveying  rolled-up  croissant  dough  pieces; 
and  a  dough-piece  bending  means,  device  or  member 
to  push  the  dough  piece  in  the  direction  of  its  move- 
ment  on  the  conveyor  between  a  pair  of  dough-piece 
bending  belts  provided  on  the  conveyor  downstream 
of  the  bending  member;  the  pair  of  dough-piece  bend- 
ing  belts  being  located  symmetrically  relative  to  the 
dough-piece  moving  line  on  the  conveyor,  the  oppo- 
site  surfaces  of  the  bending-belts  converging  toward 
the  dough-piece  moving  line  in  the  downstream  direc- 
tion,  the  bending-belts  being  adapted  to  swing  about 
their  downstream  ends  toward  and  away  from  each 
other  so  that  the  dough-piece  is  bent  at  its  center  in 
cooperation  with  the  movement  of  the  dough-piece 
bending  member. 

In  one  embodiment  of  the  invention  the  dough- 
piece  bending-member  includes  a  roller  having  flang- 
es  at  its  sides  to  form  grooves  on  the  surface  of  the 
dough  piece. 

One  embodiment  of  the  present  invention  will 
now  be  described  with  reference  to  the  accompanying 
drawings,  in  which:- 

Fig.  1  is  an  overall  plan  view  of  a  dough-piece 
bending  machine  that  includes  the  dough-piece 
bending  apparatus  embodying  the  present  inven- 
tion; 
Fig.  2  is  an  overall  side  view  of  the  machine 
shown  in  Fig.  1; 
Fig.  3  is  a  front  sectional  view  of  the  center-align- 
ing  apparatus;  and 
Fig.  4  is  a  partial  side  view  of  the  apparatus 
shown  in  Fig.  3. 
The  croissant  dough-piece  bending  apparatus 

embodying  the  invention  comprises  a  conveyor  3  to 
convey  rolled-up  croissant  dough  pieces  1.  An  addi- 

tional  conveyor  2,  namely  a  dough-piece  supplying 
conveyor,  is  located  upstream  of  and  above  the  con- 
veyor  3.  A  center-aligning  apparatus  for  croissant 
dough  pieces  is  located  adjacentthe  downstream  end 

5  of  the  additional  upstream  conveyor  2  and  between 
the  two  conveyors  2,  3. 

The  center-aligning  apparatus  has  a  pair  of  con- 
cave  rollers  4,  4'  and  a  pair  of  shutters  5,  5'.  The  ap- 
paratus  serves  to  align  the  center  of  the  croissant 

10  dough  piece  supplied  from  the  upstream  conveyor  2 
and  deposit  it  on  the  conveyor  3  to  facilitate  bending 
of  the  dough-piece  1  at  its  center  in  the  subsequent 
line  as  explained  below. 

To  further  align  the  center  of  the  croissant  dough 
15  piece  1,  a  pair  of  freely-rotatable  inclined  rollers  6 

may  be  provided  on  the  conveyor  3. 
Dough-piece  holding  belts  7  are  provided  adja- 

cent  and  downstream  of  the  inclined  rollers  6.  The 
dough-piece  holding  belts  7  consist  of  two  thin  end- 

20  less  belts,  which  are  trained  in  parallel  relationship. 
The  speed  of  the  dough-piece  holding  belts  7  is  the 
same  as  the  conveying  speed  of  the  conveyor  3. 

The  dough-piece  bending  apparatus  of  the  pres- 
ent  invention  comprises,  in  addition  to  the  conveyor 

25  3,  a  dough-piece  bending  device  or  member  8  and  a 
pair  of  dough-piece  bending  belts  9.  The  bending 
member  8  includes  a  roller  81  having  flanges  82  at 
each  side,  an  air  cylinder  83  for  lowering  the  roller  81 
toward  the  conveyor,  and  an  air  cylinder  84  for  moving 

30  the  frame  that  supports  the  air  cylinder  83  in  the  same 
direction  as  that  of  the  movement  of  the  conveyor  3. 
At  least  one  photoelectric  sensor  or  tube  85  is  provid- 
ed  to  sense  the  passage  of  the  croissant  dough  piece 
1. 

35  In  this  structure,  when  the  roller81  receives  a  sig- 
nal  from  the  photoelectric  tube  85,  the  roller  81  push- 
es  the  croissant  dough  piece  1  in  the  direction  of  its 
movement  into  the  space  between  bending  belts  9, 
which  are  located  downstream  of  the  roller  81. 

40  The  bending  belts  9  consist  of  endless  belts  93, 
each  trained  around  a  drive  roller  91  and  an  idler  roller 
92.  The  belts  9  are  positioned  on  the  conveyor  3  so 
that  they  converge  in  the  downstream  direction,  and 
they  are  adapted  to  swing  toward  and  away  from  each 

45  other.  Namely,  each  of  the  outer  portions  93  of  the 
endless  belts  9  that  is  normally  positioned  adjacent 
the  longitudinal  edge  of  the  conveyor  3  can  rotate 
about  the  shaft  of  the  drive  roller  91  inwardly  toward 
the  center  line  C  of  the  conveyor  3. 

so  The  rolled-up  croissant  dough  piece  1  is  con- 
veyed  from  the  upstream  conveyor  2  through  the  cen- 
ter-aligning  apparatus,  i.e.,  the  pair  of  concave  rollers 
4,  4'  and  the  pair  of  shutters  5,  5'  onto  the  conveyor 
3.  The  center-aligned  dough  piece  is  then  fed  past  the 

55  inclined  rollers  6  and  further  carried  by  the  holding 
belts  7  to  the  bending  member  8. 

When  the  croissant  dough  piece  1  reaches  the 
bending  belts  9,  its  position  is  sensed  by  the  photo- 
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electric  tube  or  tubes  85,  and  the  signal  from  the  tube 
actuates  the  air  cylinders  83,  84  to  operate  the  bend- 
ing  member  8.  As  the  air  cylinders  83,  84  are  operat- 
ed,  the  roller  81  pushes  the  dough-piece  in  the  direc- 
tion  of  its  movement.  Namely,  the  roller  pushes  the 
central  thick  portion  of  the  dough  piece  into  the  space 
between  the  bending  belts  9  and  simultaneously  the 
outer  portions  of  the  bending  belts  9  are  swung  in- 
wardly  toward  the  central  line  C  of  the  conveyor  3.  By 
these  movements  of  the  roller  81  and  the  bending 
belts  9,  the  dough  piece  is  bent  at  its  center.  Since  this 
bending  operation  is  continuously  carried  out  on  the 
conveyor  3  along  the  center  line  C,  wrinkles  will  not 
appear  on  the  croissant  dough  piece  1,  because  there 
is  no  friction  between  the  conveyor  3  and  the  dough 
piece. 

The  croissant  dough  piece  thus  bent  is  carried 
downstream  into  a  path  between  gripping  belts  10  by 
an  infeed  roller  12  to  be  discharged  from  the  convey- 
or. 

As  explained  above,  according  to  the  present  in- 
vention,  a  croissant  dough-piece  bending  apparatus 
is  provided  which  comprises  a  conveyor  for  conveying 
rolled-up  croissant  dough  pieces;  and  a  dough-piece 
bending  member  for  pushing  the  dough  piece  in  the 
direction  of  its  movement  between  a  pair  of  the  bend- 
ing  belts;  the  pair  of  croissant-dough  bending  belts 
being  located  downstream  of  the  bending  member, 
and  being  disposed  symmetrically  relative  to  the  cen- 
ter  line  of  the  conveyor.  Since  the  croissant  dough 
piece  is  bent  while  it  is  being  conveyed,  it  can  be  bent 
without  getting  wrinkles  on  its  surface. 

Further,  the  dough-piece  bending  roller  has 
flanges  at  each  side  to  form  grooves  on  the  dough 
piece's  surface  to  assist  in  bending  the  dough  piece 
at  its  center. 

According  to  the  present  invention,  the  croissant 
dough  piece  can  be  bent  correctly  at  its  center  to  pro- 
duce  symmetrically-bent  dough  piece  having  a  uni- 
form  shape. 

(9)  being  adapted  to  swing  about  their  down- 
stream  ends  (93)  toward  and  away  from  each 
other  so  that  the  dough  piece  (1  )  is  bent  at  its  cen- 
ter  in  cooperation  with  the  movement  of  the 

5  dough-piece  bending  means  (8). 

2.  A  dough-piece  bending  apparatus  according  to 
claim  1  ,  wherein  the  dough-piece  bending  means 
includes  a  roller  (81)  having  flanges  (82)  on  both 

10  sides  to  form  bending  grooves  on  or  in  the  sur- 
face  of  the  dough-piece  (1). 
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Claims 

1.  A  croissant  dough-piece  bending  apparatus  com-  45 
prising: 

a  conveyor  (3)  for  conveying  rolled-up 
croissant  dough  pieces  (1);  and  characterised  by: 

dough-piece  bending  means  (81)  to  push 
the  dough  piece  (1)  in  the  direction  of  its  move-  so 
ment  on  the  conveyor  (3)  between  a  pair  of 
dough-piece  bending  belts  (9)  provided  on  the 
conveyor  downstream  of  the  bending  means; 

the  pair  of  dough-piece  bending  belts  (9) 
being  located  symmetrically  relative  to  the  con-  55 
veyor  (3),  the  opposite  surfaces  of  the  bending 
belts  converging  toward  each  other  in  the  down- 
stream  direction,  the  dough-piece  bending  belts 
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