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(54)  Flap  folding  apparatus  in  packaging  machine 

(57)  The  present  invention  relates  to  a  body  flap 
folding  apparatus  in  a  packaging  machine.  Comb- 
shaped  folding  pieces  (6,  7)  are  moved  pivotally  along 
arcuate  tracks  (T2,  T1)  from  edge  portions  (A6,  A7)  of  a 
folding  surface  (A5)  of  box-like  contents  (A).  As  a  result, 
front  ends  (6a,  7a)  of  the  folding  pieces  (6,  7)  strike 
against  body  flaps  (B2,  B1)  at  the  edge  portions  (A6, 
A7),  whereby  the  base  portions  of  the  body  flaps  (B2, 
B1)  are  bent  along  the  edge  portions  (A6,  A7).  Thereaf- 
ter,  resilient  members  (6c,  7c)  are  deformed  in  the  direc- 
tion  opposite  to  their  biasing  direction  by  virtue  of  a 
reaction  force  from  the  folding  surface  (A5)  ,  so  that  the 
folding  pieces  (6,  7)  fold  the  body  flaps  (B2,  B1)  inside 
along  the  folding  surface  (A5)  in  a  strained  state  of  the 
flaps.  Further,  even  if  with  return  movement  of  the  fold- 
ing  piece  (6)  for  the  inner  body  flap  (B2)  the  inner  body 
flap  (B2)  once  folded  tries  to  return  in  the  direction 
opposite  to  the  folding  direction  under  the  action  of  fric- 
tion  created  between  the  folding  piece  (6)  and  the  inner 
body  flap  (B2),  the  base  end  thereof  strikes  against  a 
comb-shaped  front  end  portion  (2a)  of  a  second  holding 
face  (2)  to  prevent  return  of  the  inner  body  flap. 
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Description 

TECHNICAL  FIELD  OF  THE  INVENTION 

The  present  invention  relates  to  a  body  flap  folding 
apparatus  in  a  packaging  machine  wherein  box-like 
contents  such  as  cartoned  contents  of  accumulated 
packages,  e.g.  cigarette  packages,  are  packaged  with  a 
heat-  bondable  packaging  material  such  as,  for  exam- 
ple,  cellophane  or  polypropylene  film,  or  box-like  con- 
tents  of  mere  accumulated  small-box  packages  of 
cigarettes  are  packaged  with  a  heat-  bondable  packag- 
ing  material  such  as,  for  example,  hot  melt  sand  paper 
or  kraft  paper.  More  particularly,  the  invention  is  con- 
cerned  with  a  body  flap  folding  apparatus  in  a  packag- 
ing  machine  wherein  box-like  contents  are  struck 
against  a  packaging  material,  allowing  the  packaging 
material  to  be  wound  in  U  shape  around  the  box-like 
contents,  then  the  box-like  contents  and  the  packaging 
material  thus  wound  thereon  are  loaded  successively 
into  each  of  plural  pockets  provided  radially  on  the  outer 
periphery  of  a  turret,  and  body  flaps  of  the  packaging 
material  are  folded  inside  in  order  and  heat-bonded 
together  while  the  box-like  contents  and  the  packaging 
material  are  conveyed  with  rotation  of  the  turret. 

BACKGROUND  ART 

According  to  a  conventional  body  flap  folding  appa- 
ratus  of  this  type,  as  disclosed,  for  example,  in  U.S.  Pat- 
ent  No.3,810,314,  box-like  contents  with  a  packaging 
material  wound  in  U  shape  around  the  body  thereof  are 
loaded  into  a  pocket  of  a  turret  which  is  standing  by  in  a 
rest  state,  then  after  this  pocket  has  moved  upward  rota- 
tively  by  a  predetermined  angle  with  an  intermittent 
rotation  of  the  turret  and  stopped,  first  an  inner  body  flap 
folding  piece  begins  to  move  pivotally  and  strikes 
against  an  inner  body  flap  of  the  packaging  material 
located  in  a  lower  position  on  the  side  opposite  to  the 
rotating  direction  of  the  turret,  whereby  the  inner  body 
flap  is  folded  inside  along  a  folding  surface  of  the  box- 
like  contents,  then  nearly  simultaneously  with  a  return 
movement  of  the  inner  body  flap  folding  piece  an  outer 
body  flap  folding  piece  begins  to  move  pivotally  and 
strikes  against  an  outer  flap  of  the  packaging  material 
located  in  an  upper  position  in  the  turret  rotating  direc- 
tion,  whereby  the  outer  body  flap  is  folded  inside  and 
onto  the  already  folded  inner  body  flap  along  the  folding 
surface  of  the  box-like  contents,  and  during  the  next  tur- 
ret  rotation  or  after  the  stop  of  turret  rotation  a  heater  is 
brought  into  pressure  contact  with  the  superimposed 
portion  of  the  body  flaps  to  heat-bond  the  flaps,  thereby 
completing  the  body  flap  folding. 

According  to  another  body  flap  folding  apparatus, 
for  the  purpose  of  reducing  the  number  of  components, 
a  heater  is  attached  to  an  outer  body  flap  folding  piece, 
whereby  at  the  same  time  when  an  outer  body  flap  is 
folded  inside  along  a  folding  surface  of  box-like  contents 

and  is  superimposed  on  an  already  folded  inner  body 
flap,  the  superimposed  portion  heat-bonded  to  com- 
plete  body  flap  folding. 

According  to  a  further  conventional  body  flap  fold- 
5  ing  apparatus,  as  disclosed,  for  example,  in  U.S.  Patent 

No.3,810,314,  box-like  contents  with  a  packaging  mate- 
rial  wound  in  U  shape  therearound  are  loaded  into  a 
pocket  of  a  turret  which  is  standing  by  in  a  rest  state, 
then  after  the  said  pocket  has  turned  upward  by  a  pre- 

10  determined  angle  with  an  intermittent  rotation  of  the  tur- 
ret  and  stopped,  first  an  inner  body  flap  folding  piece 
begins  to  move  pivotally  and  strikes  against  an  inner 
body  flap  of  the  packaging  material  located  in  a  lower 
position  on  the  side  opposite  to  the  rotating  direction  of 

15  the  turret  to  fold  the  inner  body  flap  inside  along  a  fold- 
ing  surface  of  the  box-like  contents,  then  almost  simul- 
taneously  with  a  return  movement  of  the  inner  body  flap 
folding  piece  an  outer  body  flap  folding  piece  starts  to 
move  pivotally  and  strikes  against  an  outer  body  flap  of 

20  the  packaging  material  located  in  an  upper  position  in 
the  turret  rotating  direction  to  fold  the  outer  body  flap 
inside  along  the  folding  surface  of  the  box-like  contents, 
allowing  it  to  be  superimposed  on  the  already  folded 
inner  body  flap,  then  during  the  next  turret  rotation  or 

25  after  the  stop  of  rotation  a  heater  is  brought  into  pres- 
sure  contact  with  the  superimposed  portion  of  the  body 
flaps  to  heat-bond  the  flaps,  and  in  this  way  the  body 
flap  folding  is  completed. 

However,  in  such  conventional  body  flap  folding 
30  apparatus  in  packaging  machines,  particularly  in  the 

former  case,  swing  tracks  of  the  inner  and  outer  body 
flap  folding  pieces  describe  circular  arcs  such  that  the 
folding  pieces  pass  through  positions  spaced  away  from 
corner  portions  of  the  folding  surface  of  the  box-like 

35  contents  and  strike  against  the  body  flaps,  and  at  a  time 
point  near  the  end  of  the  swing  motions  they  come  into 
pressure  contact  with  the  folding  surface  of  the  box-like 
contents,  therefore  the  outer  and  inner  body  flaps  which 
have  a  large  length  in  the  folding  direction  cannot  be 

40  folded  tightly  along  the  folding  surface  of  the  box-like 
contents,  resulting  in  that  the  body  flaps  are  heat- 
bonded  in  a  loose  state,  thus  leading  to  deterioration  in 
the  appearance  of  a  finished  product  obtained  and 
hence  deterioration  of  its  commercial  value. 

45  Moreover,  when  the  inner  body  flap  folding  piece 
performs  a  return  movement  after  it  has  folded  the  inner 
body  flap,  the  inner  body  flap  once  folded  is  returned  in 
the  direction  opposite  to  the  folding  direction  due  to  fric- 
tion  between  the  folding  piece  and  the  inner  body  flap. 

so  Consequently,  the  inner  body  flap  is  heat-bonded  in  a 
loose  state,  thus  also  leading  to  deteriorated  appear- 
ance  of  the  resulting  finished  product  and  marked  dete- 
rioration  of  its  commercial  value. 

Further,  in  the  case  where  a  heater  is  attached  to 
55  the  outer  body  flap  folding  piece  and  when  the  outer 

body  flap  folding  operation  is  stopped  halfway  due  to 
inching  for  example,  the  heater  is  also  in  abutment  with 
the  superimposed  portion  of  the  inner  and  outer  body 
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flaps,  so  the  superimposed  portion  gets  burnt  or 
deformed  thermally,  thus  giving  rise  to  the  problem  that 
the  appearance  of  a  finished  product  obtained  is  deteri- 
orated  and  a  marked  deterioration  of  its  commercial 
value  results.  In  the  latter  case,  after  rotation  of  the  tur- 
ret,  the  inner  body  flap  located  on  the  side  opposite  to 
the  turret  rotating  direction  is  folded  and  thereafter  the 
outer  body  flap  located  in  the  rotating  direction  is  folded 
inside,  so  there  is  a  fear  that  the  outer  body  flap  may  fall 
down  in  the  direction  opposite  to  the  rotating  direction 
with  rotation  of  the  turret  prior  to  folding  of  the  inner 
body  flap.  Once  this  trouble  occurs,  it  becomes  impossi- 
ble  to  fold  both  body  flaps  surely  in  good  order,  thus 
causing  such  problems  as  poor  heat-bonding,  deterio- 
rated  appearance  of  a  finished  product  obtained  and 
consequent  marked  deterioration  of  its  commercial 
value. 

DISCLOSURE  OF  THE  INVENTION 

It  is  the  first  object  of  the  present  invention  to  fold 
outer  and  inner  body  flaps  having  a  larger  length  in  the 
folding  direction  in  a  strained  state  from  corner  portions 
of  a  folding  surface  of  the  box-like  contents  and  thereby 
completely  prevent  loosening  of  the  inner  body  flap 
caused  by  a  return  movement  of  an  inner  body  flap  fold- 
ing  piece. 

It  is  the  second  object  of  the  present  invention  to 
prevent  direct  contact  of  a  heater  with  a  body  flap  even 
in  the  event  the  outer  body  flap  folding  operation  stops 
halfway. 

It  is  the  third  object  of  the  present  invention  to  pre- 
vent  an  outer  body  flap  from  falling  down  before  folding 
of  an  inner  body  flap  in  order  for  both  flaps  to  be  folded 
surely  in  good  order. 

In  order  to  achieve  the  above  first  object  the  present 
invention  comprising  a  front  end  portion  of  a  first  holding 
face  of  each  of  plural  pockets  which  front  end  portion  is 
opposed  to  an  outer  body  flap  of  a  packaging  material 
projecting  from  box-like  contents,  and  a  front  end  por- 
tion  of  a  second  holding  face  of  the  pocket  which  front 
end  portion  is  opposed  to  an  inner  body  flap  of  the  pack- 
aging  material  projecting  from  the  box-like  contents,  are 
each  formed  in  the  shape  of  a  comb  having  convexes 
and  concaves  which  are  continuous  alternately  in  the 
right  and  left  direction  orthogonal  to  the  projecting  direc- 
tion  of  those  body  flaps; 

an  outer  body  flap  folding  piece  and  an  inner 
body  flap  folding  piece  are  each  formed  in  the  shape  of 
a  comb  so  that  respective  front  ends  come  into  fitting 
engagement  with  the  comb-shaped  front  end  portions 
of  the  first  and  second  holding  faces,  and  the  folding 
pieces  are  supported  pivotably  in  the  direction  of  fitting 
engagement  with  the  comb-shaped  front  end  portions 
of  the  first  and  second  holding  faces; 

the  said  front  ends  are  mounted  reciprocatably  in 
a  direction  to  approach  or  leave  a  folding  surface  of  the 
box-like  contents  relative  to  respective  pivotable  arms; 

and 
a  resilient  member  is  disposed  between  each  of 

the  said  front  ends  and  each  of  the  said  pivotable  arms 
in  such  a  manner  that  a  front  end  thereof  is  normally 

5  urged  to  the  folding  surface  of  the  box-like  contents,  and 
by  controlling  the  amount  of  a  resilient  movement  of  the 
front  end  the  front  end  is  moved  along  an  arcuate  track 
which  gradually  gets  into  the  box-like  contents  through 
the  folding  surface  of  the  box-like  contents  from  a  corner 

10  portion  positioned  on  the  to-be-folded  body  flap  side  of 
the  said  folding  surface  with  a  pivotal  motion  of  the  piv- 
otable  arm. 

It  is  preferable  that  a  stopper  connected  to  each  piv- 
otable  arm  be  struck  against  the  front  end  of  each  of  the 

15  out  and  inner  body  flap  folding  pieces  to  control  a  swing 
angle  corresponding  to  the  amount  of  a  resilient  move- 
ment  of  the  said  front  end  and  that  the  said  swing  angle 
be  set  in  such  a  manner  that  a  swing  radius  from  the  ful- 
crum  of  the  pivotable  arm  becomes  equal  to  the  dis- 

20  tance  between  the  said  fulcrum  and  the  corner  portion 
positioned  on  the  to-be-folded  body  flap  side  of  the  fold- 
ing  face  of  the  box-like  contents. 

According  to  the  above  construction,  by  allowing 
each  comb-shaped  folding  piece  to  move  pivotally  along 

25  an  arcuate  track  from  a  corner  portion  of  the  folding  sur- 
face  of  the  box-like  contents,  the  front  end  of  the  folding 
piece  strikes  against  the  body  flap  at  the  corner  portion 
and  bends  the  base  portion  of  the  body  flap  along  the 
said  corner  portion,  then  with  deformation  of  the  resil- 

30  ient  member  in  the  direction  opposite  to  the  biasing 
direction  by  virtue  of  a  reaction  force  from  the  folding 
surface  the  folding  piece  folds  the  body  flap  in  a  strained 
state  along  the  folding  surface,  further,  with  a  return 
movement  of  the  inner  body  flap  folding  piece,  even  if 

35  the  inner  body  flap  tries  to  return  in  the  direction  oppo- 
site  to  the  folding  direction  due  to  friction  generated 
between  the  folding  piece  and  the  inner  body  flap  once 
folded,  the  base  end  of  the  inner  body  flap  strikes 
against  the  comb-shaped  front  end  portion  of  the  sec- 

40  ond  holding  surface  to  prevent  the  return  thereof. 
Thus,  the  outer  and  inner  body  flaps  having  a  large 

length  in  the  folding  direction  are  folded  in  a  strained 
state  each  from  a  corner  portion  of  the  folding  surface  of 
the  box-like  contents,  whereby  it  is  made  possible  to 

45  completely  prevent  loosening  of  the  inner  body  flap 
caused  by  a  return  movement  of  the  inner  body  flap 
folding  piece.  Therefore,  in  comparison  with  the  conven- 
tional  apparatus  wherein  the  swing  track  of  each  of 
inner  and  outer  body  flap  folding  pieces  describes  a  cir- 

50  cular  arc  such  that  the  folding  piece  passes  a  position 
spaced  away  from  a  corner  portion  of  the  folding  surface 
of  box-like  contents,  then  strikes  against  the  body  flap, 
and  at  a  time  point  near  the  end  of  its  pivotal  motion, 
comes  into  pressure  contact  with  the  said  folding  sur- 

55  face  of  box-like  contents,  and  wherein  at  the  time  of 
return  movement  of  the  inner  body  flap  folding  piece  the 
inner  body  flap  once  folded  is  returned  in  the  direction 
opposite  to  the  folding  direction  due  to  friction  between 

3 
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the  folding  piece  and  the  inner  body  flap,  the  above  con- 
struction  according  to  the  present  invention  permits 
heat-bonding  of  the  body  flaps  to  be  done  in  a  tight 
manner,  so  that  the  appearance  of  a  finished  product 
obtained  is  improved  and  the  commercial  value  thereof  5 
is  also  improved  remarkably. 

In  the  present  invention,  in  order  to  achieve  the 
above  second  object,  it  is  preferable  that  a  tack  heater 
for  pressure  contact  with  the  superimposed  portion  of 
folded  inner  and  outer  body  flaps  be  provided  in  a  rear  10 
position  in  the  swing  direction  of  the  outer  body  flap  fold- 
ing  piece. 

According  to  the  above  constructions,  subsequent 
to  folding  of  the  outer  body  flap,  the  tack  heater  comes 
into  pressure  contact  with  the  superimposed  portion  of  15 
the  inner  and  outer  body  flaps  to  effect  tacking. 

Thus,  even  in  the  event  the  outer  body  flap  folding 
operation  stops  halfway,  it  is  possible  to  prevent  direct 
contact  of  the  heater  with  the  body  flaps.  Therefore,  in 
comparison  with  the  conventional  body  flap  folding  20 
apparatus  wherein  a  heater  is  in  contact  with  the  super- 
imposed  portion  of  inner  and  outer  body  flaps  when  the 
outer  body  flap  folding  operation  has  stopped  halfway 
due  to  inching  for  example,  the  superimposed  portion 
according  to  the  present  invention  does  not  get  burnt  or  25 
undergo  a  thermal  deformation  and  the  appearance  of  a 
finished  product  obtained  is  improved,  thus  leading  to 
remarkable  improvement  of  its  commercial  value. 

According  to  the  present  invention,  in  order  to 
achieve  the  foregoing  third  object,  the  front  end  portion  30 
of  the  first  holding  face  of  each  of  the  plural  pockets 
positioned  on  the  turret  rotating  direction,  which  front 
end  portion  is  opposed  to  the  outer  body  flap  of  the 
packaging  material  projecting  from  the  box-like  con- 
tents,  is  provided  with  a  suction  and  holding  means  for  35 
sucking  and  holding  the  outer  body  flap  in  a  section 
from  the  loading  position  of  both  box-like  contents  and 
packaging  material  to  the  outer  body  flap  folding  posi- 
tion. 

The  said  suction  and  holding  means  preferably  40 
comprises: 

According  to  the  above  constructions,  the  outer 
body  flap  is  held  by  suction  at  the  front  end  portion  of  55 
the  first  holding  face  from  the  section  from  the  loading 
position  of  both  box-like  contents  and  packaging  mate- 
rial  up  to  the  outer  body  flap  folding  position,  by  the  suc- 

tion  and  holding  means.  Consequently,  even  when  the 
pocket  with  box-like  contents  and  packaging  material 
loaded  therein  is  rotated  from  the  said  loading  position, 
the  outer  body  flap  is  maintained  in  its  stand-up  position 
without  falling  down  in  the  direction  opposite  to  the  rota- 
tional  direction,  which  stand-up  state  is  maintained  from 
the  time  when  the  folding  of  the  inner  body  flap  is  over 
until  when  the  outer  body  flap  is  folded. 

Thus,  in  order  to  ensure  folding  of  the  inner  and 
outer  body  flaps  in  good  order,  it  is  possible  to  prevent 
the  outer  body  flap  from  falling  down  before  folding  of 
the  inner  body  flap.  Accordingly,  as  compared  with  the 
conventional  body  flap  folding  apparatus  involving  the 
trouble  that  with  rotation  of  the  turret  the  outer  body  flap 
falls  down  in  the  direction  opposite  to  the  turret  rotating 
direction  before  folding  of  the  inner  body  flap,  the  afore- 
said  point  according  to  the  present  invention  prevents 
unsatisfactory  heat  bonding  and  permits  improvement 
in  the  appearance  of  a  finished  product  obtained  and 
remarkable  improvement  of  its  commercial  value. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.1  is  a  partial  front  view  in  longitudinal  section  of 
a  body  flap  folding  apparatus  in  a  packaging 
machine  according  to  an  embodiment  of  the 
present  invention,  showing  a  folding  state  in  a  par- 
tially  cut-away  form; 
Fig.2  a  partial  side  view  in  longitudinal  section  on  a 
reduced  scale  taken  along  line  (ll)-(ll)  in  Fig.  1  , 
showing  a  folded  state; 
Fig.3  is  a  partial  side  view  in  longitudinal  section  on 
a  reduced  scale  taken  along  line  (lll)-(lll)  in  Fig.  1  ; 
and 
Fig.4  is  a  front  view  in  longitudinal  section  on  a 
reduced  scale  of  the  entire  apparatus  in  which  the 
state  halfway  in  the  loading  operation  is  indicated 
with  solid  lines. 

EMBODIMENT 

An  embodiment  of  the  present  invention  will  be 
described  hereinunder  with  reference  to  the  accompa- 
nying  drawings. 

According  to  this  embodiment,  as  illustrated  in 
Fig.4,  encased  box-like  contents  A  loaded  from  a  car- 
toning  machine  in  the  preceding  step  are  inverted  and 
raised  by  means  of  an  inverting  mechanism  so  that  the 
body  portion  of  the  carton  becomes  opposed  to  a  pack- 
aging  material  such  as  cellophane  film  or  polypropylene 
film  loaded  by  a  loading  mechanism  such  as  a  suction 
belt  for  example.  Then,  the  box-like  contents  B  thus 
inverted  and  raised  are  pushed  by  means  of  a  pusher  A' 
which  is  adapted  to  reciprocate  intermittently  in  the  hor- 
izontal  direction  with  a  cam  or  the  like,  and  is  thereby 
struck  against  the  packaging  material  B  which  is  held 
nearly  vertically,  whereby  the  box-like  contents  A  are 
loaded  into  a  pocket  C1  which  is  at  rest  in  a  loading 

suction  holes  formed  in  the  first  holding  face  oppos- 
ingly  to  the  outer  body  flap; 
a  suction  source  communicating  with  the  suction  45 
holes; 
passages  for  communication  between  the  suction 
holes  and  the  suction  source;  and 
a  suction  control  portion  for  providing  communica- 
tion  of  the  said  passages  only  in  the  section  from  so 
the  pocket  stopped  in  the  loading  position  and  the 
pocket  stopped  in  the  folding  position. 

4 
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position  P1  on  a  turret  C  while  the  packaging  material  B 
is  wound  in  U  shape  around  the  body  of  the  carbon. 

The  turret  C  has  a  rotating  shaft  C2,  and  plural  (six 
in  this  embodiment)  pockets  C1  •  •  •  are  mounted  radi- 
ally  on  the  outer  periphery  of  the  front  end  of  the  rotating  s 
shaft  C2.  As  shown  in  Fig.2,  the  rotating  shaft  C2  is  jour- 
naled  in  an  unrotatable  support  holder  C3  and  is  con- 
nected  to  the  same  drive  source  of  the  pusher  A'or  to 
another  drive  source  adapted  to  operate  intermittently 
and  synchronously  with  that  drive  source,  whereby  the  to 
pockets  C1  •  •  •  are  turned  60°  each  time  in  an  intermit- 
tent  manner  nearly  simultaneously  with  a  return  move- 
ment  of  a  folding  piece  7  for  an  outer  body  flap  B1  which 
will  be  described  later,  allowing  the  pocket  C1  located  in 
the  loading  position  P1  to  move  upward  toward  a  folding  is 
position  P2  of  inner  and  outer  body  flaps  B2,  B1  located 
60°  downstream  of  the  loading  position  P1  ,  allowing  the 
pocket  C1  located  in  the  folding  position  P2  to  move  to 
a  body  flap  bonding  position  P3  located  60°  down- 
stream  of  the  folding  position  P2,  and  allowing  the  20 
pocket  C1  located  in  the  body  flap  bonding  position  P3 
to  move  to  a  discharge  position  P4  located  6O0  down- 
stream  of  the  position  P3,  as  shown  in  Fig.4.  By  the  time 
when  the  succeeding  box-like  contents  A  strike  against 
the  packaging  material  by  the  operation  of  the  pusher  25 
A',  the  rotation  of  the  pockets  C1  •  •  •  is  over  and  the 
pockets  are  stopped  successively  in  the  respective 
downstream-side  folding  position  P2,  body  flap  bonding 
position  P3  and  discharge  position  P4. 

As  shown  in  Figs.  1  to  3,  each  pocket  C1  comprises  30 
a  first  holding  face  1  and  a  second  holding  face  2 
opposed  respectively  to  upper  and  lower  faces  A1  ,  A2 
of  the  box-like  contents  A  loaded  into  the  pocket  in  the 
loading  position  P1  ,  a  striking  face  3  opposed  to  a  front- 
end  face  A3  of  the  box-like  contents  and  third  holding  35 
faces  4,  4.  A  front  end  portion  1  a  of  the  first  holding  face 
1  positioned  on  the  rotating  direction  side  of  the  turret  C 
which  front  end  portion  1  a  is  opposed  to  the  outer  body 
flap  B1  of  the  packaging  material  B  projecting  from  the 
box-like  contents  A,  and  a  front  end  portion  2a  posi-  40 
tioned  on  the  side  opposite  to  the  turret  rotating  direc- 
tion  and  opposed  to  the  inner  body  flap  B2  of  the 
packaging  material  B  projecting  from  the  box-like  con- 
tents  A,  are  formed  in  the  shape  of  a  comb  having  con- 
vexes  and  concaves  which  are  continuous  alternately  in  45 
the  right  and  left  direction  orthogonal  to  the  projecting 
direction  of  the  outer  and  inner  body  flaps  B1  ,  B2. 

In  this  embodiment,  the  positions  of  the  first  and 
second  holding  faces  1  ,  2,  third  holding  faces  4,  4  and 
front-end  face  A3  are  made  adjustable  according  to  a  so 
change  in  size  of  the  box-like  contents  A  so  as  to  permit 
adjustment  of  the  spacing  between  the  first  and  second 
holding  faces  1,  2,  the  spacing  between  the  third  hold- 
ing  faces  4,  4  and  the  distance  from  the  front  end  por- 
tions  1  a,  2a  to  the  front-end  face  A3.  55 

The  comb-shaped  front  end  portion  1a  of  the  first 
holding  face  1  is  provided  with  a  suction  and  holding 
means  5  for  sucking  and  holding  the  outer  body  flap  B1 

in  the  section  from  the  loading  position  P1  of  the  box- 
like  contents  A  and  packaging  material  B  to  the  folding 
position  P2  of  the  outer  body  flap  B1  . 

According  to  the  structure  of  the  suction  and  hold- 
ing  means  5,  a  plurality  of  suction  holes  5a  •  •  •  are 
formed  in  the  comb-shaped  front  end  portion  1  a  of  the 
first  holding  face  1  in  an  opposed  relation  to  the  outer 
body  flap  B1  ,  the  suction  holes  5a  •  •  •  being  brought 
into  communication  with  a  suction  source  (not  shown), 
say,  a  vacuum  pump,  and  halfway  in  passages  5b  •  •  • 
which  provide  communication  between  the  suction 
holes  5a  and  the  suction  source  there  is  provided  a  suc- 
tion  control  portion  5c  which  permits  communication  of 
the  passages  5b  •  •  •  only  in  the  section  from  the 
pocket  C1  stopped  in  the  loading  position  P1  up  to  the 
pocket  C1  stopped  in  the  folding  position  P2. 

As  indicated  with  broken  lines  in  Fig.  1  and  also 
shown  in  Fig.2,  the  passages  5b  •  •  •  are  connected  to 
the  rotating  shaft  C2  of  the  turret  C  in  such  a  manner 
that  their  terminal  ends  are  arranged  at  equal  intervals 
in  the  circumferential  direction  along  the  outer  periph- 
eral  surface  of  the  rotating  shaft  C2  and  toward  the  sup- 
port  holder  C3.  The  inner  peripheral  surface  of  the 
support  holder  C3  opposed  to  the  terminal  ends  of  the 
passages  5b  •  •  •  is  partially  recessed  to  form  the  suc- 
tion  control  portion  5c  normally  in  communication  with 
the  suction  source  in  such  a  manner  that  the  suction 
control  portion  is  in  conformity  with  the  terminal  end  of 
only  the  passage  5b  of  the  pocket  C1  positioned  in  the 
section  from  the  loading  position  P1  to  the  folding  posi- 
tion  P2. 

Around  the  pocket  C1  stopped  in  the  folding  posi- 
tion  P2  are  disposed  a  folding  piece  6  for  the  inner  body 
flap  B2  and  a  folding  piece  7  for  the  outer  body  flap  B1  . 

As  shown  in  Fig.3,  a  front  end  6a  of  the  inner  body 
flap  folding  piece  6  is  formed  in  the  shape  of  a  comb  for 
fitting  engagement  with  a  comb-shaped  front  end  por- 
tion  2a  of  the  second  holding  face  2  and  is  supported 
pivotably  through  a  pivotable  arm  6b  in  the  direction  of 
fitting  engagement  with  the  comb-shaped  front  end  por- 
tion  2a.  The  front  end  6a  is  mounted  to  the  pivotable 
arm  6b  reciprocatabley  (pivotably  in  this  embodiment)  in 
an  approaching  or  leaving  direction  with  respect  to  a 
folding  surface  A5  of  the  box-like  contents  A.  Further, 
between  the  front  end  6a  and  the  pivotable  arm  6b  is 
disposed  a  resilient  member  6c,  e.g.  spring,  to  urge  the 
front  end  6a  continually  toward  the  folding  surface  A5  of 
the  box-like  contents  A,  and  a  stopper  6d  connected  to 
the  pivotable  arm  6b  is  struck  against  the  front  end  6a  to 
restrict  a  swing  angle  corresponding  to  the  amount  of  a 
resilient  movement  of  the  front  end  6a.  The  said  swing 
angle  is  set  so  that  a  swing  radius  from  a  fulcrum  6e  of 
the  pivotable  arm  6b  becomes  equal  to  the  distance 
between  the  fulcrum  6e  and  an  edge  portion  A6  posi- 
tioned  on  the  inner  body  flap  B2  side  of  the  folding  sur- 
face  A5  which  corresponds  to  an  end  surface  of  the  box- 
like  contents  A. 

Therefore,  with  swing  motion  of  the  pivotable  arm 

5 
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6b,  the  front  end  6a  of  the  folding  piece  6  moves  pivot- 
ally  along  an  arcuate  track  T1  which  conducts  the  front 
end  6a  to  gradually  get  in  the  interior  of  the  box-like  con- 
tents  A  through  the  holding  surface  A5  from  the  edge 
portion  A6  positioned  on  the  inner  body  flap  B2  side  of 
the  folding  surface  A5  of  the  box-like  contents  A.  In  this 
case,  since  the  front  end  6a  slides  along  and  in  contact 
with  the  folding  surface  A5,  it  undergoes  a  reaction  force 
from  the  folding  surface  A5  and  hence  swings  while 
causing  the  resilient  member  6c  to  be  deformed  in  the 
direction  opposite  to  the  biasing  direction  against  the 
biasing  force  of  the  resilient  member. 

Further,  the  folding  piece  6  for  the  inner  body  flap 
B2  is  connected  to  the  same  drive  source  as  that  of  the 
pusher  A'  and  turret  C,  whereby  its  operation  is  control- 
led  intermittently  through  a  cam  or  the  like.  More  specif- 
ically,  during  rotation  of  the  turret  C  or  just  after  stop  of 
the  rotation,  the  folding  piece  6  is  started  to  swing  in  the 
folding  direction  of  the  inner  body  flap  B2  from  its  stand- 
by  position  not  interfering  with  the  movement  of  the 
pockets  C1  •  •  •  ,  then  after  the  stop  of  rotation  of  the 
turret  C  the  front  end  6a  comes  into  engagement  with 
the  comb-shaped  front  end  portion  2a  of  the  second 
holding  face  2,  and  when  the  front  end  6a  has  reached 
a  substantially  central  position  of  the  folding  surface  A5 
of  the  box-like  contents  A,  it  is  moved  back  to  the  stand- 
by  position. 

As  shown  in  Fig.2,  a  front  end  7a  of  the  folding 
piece  7  for  the  outer  body  flap  B1  is  formed  in  the  shape 
of  a  comb  for  fitting  engagement  with  the  comb-shaped 
front  end  portions  1a  and  2a  of  the  first  and  second 
holding  faces  1,  2  and  is  supported  pivotably  in  the 
direction  of  the  said  fitting  engagement  through  a  pivot- 
able  arm  7b.  To  the  pivotable  arm  7b  is  connected  the 
front  end  7a  so  as  to  be  reciprocatable  (pivotable  in  this 
embodiment)  in  an  approaching  or  leaving  direction  with 
respect  to  the  folding  surface  A5  of  the  box-like  contents 
A.  Between  the  front  end  7a  and  the  pivotable  arm  7b  is 
disposed  a  resilient  member  7c,  e.g.  spring,  to  urge  the 
front  end  7a  continually  toward  the  folding  surface  A5  of 
the  box-like  contents  A.  A  stopper  7d  connected  to  the 
pivotable  arm  7b  is  struck  against  the  front  end  7a  to 
control  a  swing  angle  corresponding  to  the  amount  of  a 
resilient  movement  of  the  front  end  7a,  which  swing 
angle  is  set  so  that  a  swing  radius  from  a  fulcrum  7e  of 
the  pivotable  arm  7b  is  equal  to  the  distance  between 
the  fulcrum  7e  and  an  edge  portion  A7  positioned  on  the 
outer  body  flap  B1  side  of  the  folding  surface  A5  of  the 
box-like  contents  A. 

Therefore,  with  swing  motion  of  the  pivotable  arm 
7b  the  front  end  7a  moves  pivotally  along  an  arcuate 
track  T2  which  conducts  the  front  end  7a  to  get  in  the 
interior  of  the  box-like  contents  A  gradually  through  the 
folding  surface  A5  of  the  box-like  contents  from  the  edge 
portion  A7  positioned  on  the  outer  body  flap  B1  side  of 
the  folding  surface  A5.  Then,  the  front  end  7a  slides 
along  and  in  contact  with  the  folding  surface  A5  and 
thereby  undergoes  a  reaction  force  from  the  folding  sur- 

face  A5,  so  that  the  front  end  7a  moves  pivotally  while 
causing  the  resilient  member  7c  to  be  deformed  in  the 
direction  opposite  to  the  biasing  direction  against  the 
biasing  force  of  the  resilient  member. 

5  A  comb-shaped  tack  heater  7f  for  fitting  engage- 
ment  with  the  comb-shaped  front  end  portions  1  a  and 
2a  and  for  pressure  contact  with  a  superimposed  por- 
tion  B3  of  the  folded  inner  and  outer  body  flaps  B2,  B1 
is  attached  to  the  folding  piece  7  in  a  rear  position  in  the 

10  swing  direction. 
The  folding  piece  7  for  the  outer  body  flap  B1  is  con- 

nected  to  the  same  drive  source  as  that  of  the  pusher 
A',  turret  C  and  folding  piece  6  of  the  inner  body  flap  B2, 
and  the  operation  thereof  is  controlled  intermittently  as 

15  follows  by  means  of  a  cam  for  example.  Just  after  the 
stop  of  rotation  of  the  turret  C  the  folding  piece  7  is 
started  to  swing  in  the  folding  direction  of  the  outer  body 
flap  B1  in  interlock  with  the  return  movement  of  the  fold- 
ing  piece  6  of  the  inner  body  flap  B2  from  its  stand-by 

20  position  not  interfering  with  the  movement  of  the  pock- 
ets  C1  •  •  •  and  is  thereby  successively  fitted  in  the 
comb-shaped  front  end  portions  1  a,  2a  of  the  first  and 
second  holding  faces  1  ,  2,  respectively.  The  tack  heater 
7f  is  kept  in  pressure  contact  with  the  superimposed 

25  portion  of  the  inner  and  outer  body  flaps  B2,  B1  for  a 
predetermined  time,  and  almost  simultaneously  with  the 
start  of  rotation  of  the  turret  C  the  front  end  7a  is  moved 
back  to  its  stand-by  position. 

As  shown  in  Fig.4,  a  secondary  heater  8  for  com- 
30  pletely  heat-bonding  the  tacked,  superimposed  portion 

B3  of  the  inner  and  outer  body  flaps  B2,  B2  is  disposed 
around  the  pocket  C1  which  stops  in  the  body  flap  bond- 
ing  position  P3  in  such  a  manner  that  the  secondary 
heater  8  can  reciprocate  in  approaching  and  leaving 

35  directions  with  respect  to  the  folding  surface  A5  of  the 
box-like  contents  A  in  the  pocket  C1.  The  secondary 
heater  8  is  connected  to  the  same  drive  source  as  that 
of  the  pusher  A',  turret  C  and  folding  pieces  6,  7  and  the 
operation  thereof  is  controlled  intermittently  by  means 

40  of  a  cam  for  example  so  that  almost  simultaneously  with 
the  stop  of  rotation  of  the  turret  C  the  secondary  heater 
8  is  moved  toward  the  superimposed  portion  B3  from  a 
stand-by  position  thereof  not  interfering  with  the  move- 
ment  of  the  pockets  C1  •  •  •  and  is  kept  in  contact  with 

45  the  superimposed  portion  B3  for  a  predetermined  time, 
then  before  the  start  of  rotation  of  the  turret  C  it  is 
moved  back  to  the  stand-by  position. 

Further,  as  shown  in  Fig.4,  a  discharge  pusher  9  for 
drawing  out  the  box-like  contents  A  toward  a  side  flap 

so  folding  step  from  the  pocket  C1  which  stops  in  the  dis- 
charge  position  P4  is  disposed  around  the  said  pocket 
C1  so  as  to  be  reciprocatable  in  the  same  direction  as 
the  loading  direction  of  the  box-like  contents  A.  The  dis- 
charge  pusher  9  is  connected  to  the  same  drive  source 

55  as  that  of  the  pusher  A',  turret  C,  folding  pieces  6,7  and 
secondary  heater  8,  and  the  operation  thereof  is  con- 
trolled  intermittently  as  follows  by  means  of  a  cam  for 
example.  Substantially  at  the  same  time  when  the  turret 

6 



11 EP0  822  142  A1 12 

C  stops  rotation,  the  discharge  pusher  9  is  moved  in  the 
same  direction  as  the  loading  direction  of  the  box-like 
contents  from  a  stand-by  position  there  of  not  interfering 
with  the  pockets  C1  •  •  •  and  is  brought  into  abutment 
with  the  front-end  face  A3  of  the  box-like  contents  A 
present  in  the  pocket  C1  which  stops  in  the  discharge 
position  P4,  thereby  pushing  and  moving  the  box-like 
contents  A  onto  a  conveyor  belt  (not  shown)  or  the  like 
in  the  side  flap  folding  step.  Thereafter,  the  discharge 
pusher  9  is  moved  back  and  is  returned  to  its  stand-by 
position  by  the  time  when  the  turret  C  starts  rotation. 

In  this  embodiment,  the  first  and  second  holding 
faces  1  •  •  •  ,  2  •  •  •  of  each  pocket  C1  are  each  formed 
as  bisplit  faces  in  the  right  and  left  direction  orthogonal 
to  the  loading  direction  of  the  box-like  contents  A,  and 
an  interlocking  rod  9a  of  the  discharge  pusher  9  is 
inserted  in  a  gap  9'  formed  therebetween,  the  front  end 
of  the  rod  9a  being  connected  to  a  drive  source  (not 
shown)  to  transfer  power  from  the  drive  source  to  the 
discharge  pusher  9. 

The  following  description  is  now  provided  about  the 
operation  of  the  body  flap  folding  apparatus  in  a  packag- 
ing  machine  constructed  as  above. 

First,  as  shown  in  Fig.4,  by  the  operation  of  the 
pusher  A'  the  box-like  contents  A  which  have  been 
inverted  and  raised  are  struck  against  the  packaging 
material  B,  allowing  the  packaging  material  B  to  be 
wound  in  U  shape  around  the  body  of  the  box-like  con- 
tents,  and  is  loaded  toward  the  interior  of  the  pocket  C1 
which  stops  in  the  loading  position  P1  on  the  turret  C. 
As  a  result,  as  shown  in  Figs.  1  ,  2  and  3,  side  flaps  B4, 
B4  positioned  on  the  front  side  in  the  loading  direction  of 
the  packaging  material  B  strike  against  the  third  holding 
faces  4,  4  and  are  folded  along  the  right  and  left  side 
faces  A4,  A4  of  the  box-like  contents  A. 

In  this  state,  since  the  terminal  end  of  the  passages 
5b  •  •  •  of  the  pocket  C1  which  stops  in  the  loading 
position  P1  is  in  the  position  coincident  with  the  suction 
control  portion  5c  as  in  Fig.1  ,  the  suction  holes  5a  •  •  • 
of  the  suction  and  holding  means  5  and  the  suction 
source  come  into  communication  with  each  other, 
whereby  the  outer  body  flap  B1  is  held  by  suction  to  the 
comb-shaped  front  end  portion  1a  of  the  first  holding 
face  1  and  is  thereby  maintained  in  a  stand-up  state. 

Then,  with  rotation  of  the  turret  A,  the  pocket  C1 
with  the  box-like  contents  A  and  packaging  material  B 
loaded  therein  is  conveyed  from  the  loading  position  P1 
to  the  folding  position  P2.  Also  during  this  period,  the 
terminal  end  of  the  passages  5b  •  •  •  of  the  pocket  C1 
in  question  continues  to  be  in  alignment  with  the  suction 
control  section  5c,  so  that  the  outer  body  flap  B1  is  con- 
tinued  to  be  held  by  suction  to  the  comb-shaped  front 
end  portion  1a  of  the  first  holding  face  1  through  the 
suction  holes  5a  •  •  •  of  the  suction  and  holding  means 
5  and  is  thus  maintained  in  its  stand-up  state  without 
falling  down  in  the  direction  opposite  to  the  rotating 
direction. 

After  the  above  conveyance  of  the  pocket  is  over, 

the  folding  piece  6  for  the  inner  body  flap  B2  which  has 
begun  to  swing  comes  into  engagement  with  the  comb- 
shaped  front  end  portion  2a  of  the  second  holding  sur- 
face  2  and  the  front  end  6a  thereof  strikes  the  base  end 

5  of  the  inner  body  flap  B2  at  the  edge  portion  A6  posi- 
tioned  on  the  inner  body  flap  B2  side  of  the  folding  sur- 
face  A5  of  the  box-like  contents  A,  whereby  the  base 
portion  of  the  inner  body  flap  B2  is  bent  along  the  edge 
portion  A6.  Thereafter,  since  the  front  end  6a  under- 

10  goes  a  reaction  force  from  the  folding  surface  A5  of  the 
box-like  contents  A,  the  resilient  member  6c  deviates 
from  the  arcuate  track  T1  while  being  deformed  in  the 
direction  opposite  to  the  biasing  direction,  and  the  inner 
body  flap  B2  is  folded  inside  in  a  strained  state  along  the 

15  folding  surface  A5  of  the  box-like  contents  A. 
After  this  folding  is  over,  the  inner  body  flap  folding 

piece  6  of  the  inner  body  flap  begins  its  return  move- 
ment.  At  this  time  there  occurs  friction  between  the  fold- 
ing  piece  6  which  is  moving  back  and  the  surface  of  the 

20  folded  inner  body  flap  B2,  so  that  even  when  the  inner 
body  flap  B2  once  folded  tries  to  return  in  the  direction 
opposite  to  the  folding  direction,  its  base  end  strikes 
against  the  comb-shaped  front  end  portion  2a  of  the 
second  holding  surface  2  to  prevent  loosening  of  the 

25  flap. 
Simultaneously  with  this  return  movement  the  fold- 

ing  piece  7  for  the  outer  body  flap  B1  which  has  started 
to  swing  comes  into  engagement  with  the  comb-shaped 
front  end  portion  1  a  of  the  first  holding  face  1  and  its 

30  front  end  7a  strikes  against  the  base  end  of  the  outer 
body  flap  B1  at  the  edge  portion  A7  positioned  on  the 
flap  B1  side  of  the  folding  surface  A5  of  the  box-like  con- 
tents  A,  whereby  the  base  end  of  the  outer  body  flap  B1 
is  bent  along  the  edge  portion  A7  and  at  the  same  time 

35  the  flap  B1  is  drawn  apart  from  the  suction  holes  5a 
•  •  •  of  the  suction  and  holding  means  5.  Thereafter, 
since  the  front  end  7a  undergoes  a  reaction  force  from 
the  folding  surface  A5  of  the  box-like  contents  A,  the 
resilient  member  7c  deviates  from  the  arcuate  track  T2 

40  while  being  deformed  in  the  direction  opposite  to  the 
biasing  direction,  whereby  the  outer  body  flap  B1  is 
folded  inside  in  a  strained  state  along  the  folding  surface 
A5  of  the  box-like  contents  A  and  is  superimposed  on 
the  inner  body  flap  B2  which  has  already  been  folded. 

45  Subsequently,  the  tack  heater  7f  is  kept  in  pressure 
contact  with  the  superimposed  portion  B3  of  the  inner 
and  outer  body  flaps  B2,  B1  for  a  predetermined  time  to 
effect  tacking.  Then,  with  rotation  of  the  turret  A  the 
pocket  C1  with  the  thus-tacked  box-like  contents  A  and 

so  packaging  material  B  therein  is  conveyed  from  the  fold- 
ing  position  P2  to  the  body  flap  bonding  position  P3,  and 
at  the  same  time  the  succeeding  pocket  C1  with  box-like 
contents  A  and  packaging  material  B  loaded  therein  is 
conveyed  from  the  loading  position  P1  to  the  folding 

55  position  P2. 
After  the  conveyance  of  the  pockets  C1  is  over,  the 

secondary  heater  8  which  has  approached  the  pocket 
C1  in  the  position  P3  as  described  in  Fig.  4  comes  into 
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pressure  contact  with  the  tacked,  superimposed  portion 
B3  of  the  inner  and  outer  body  flaps  B2,  B1  for  a  prede- 
termined  time,  allowing  the  flaps  to  be  heat-bonded 
together  completely.  Now  the  body  flap  bonding  step  is 
over.  Then,  the  turret  A  rotates  to  convey  the  pocket  C1  5 
which  has  gone  through  the  body  flap  bonding  step  to 
the  discharge  position  P4  from  the  body  flap  bonding 
position  P3.  At  the  same  time,  the  succeeding  pocket 
C1  of  tacked  box-like  contents  A  and  packaging  mate- 
rial  B  is  conveyed  from  the  folding  position  P2  to  the  w 
body  flap  bonding  position  P3,  and  the  pocket  C1  which 
further  follows  the  said  pocket  and  with  box-like  con- 
tents  A  and  packaging  material  B  loaded  therein  is  con- 
veyed  from  the  loading  position  P1  to  the  folding 
position  P2.  rs 

After  the  conveyance  of  the  pockets  is  over,  the  dis- 
charge  pusher  9  which  has  approached  the  pocket  C1 
in  the  discharge  position  P4  strikes  and  pushes  the 
front-end  face  A3  of  the  box-like  contents  A  in  the 
pocket  C1  for  delivery  to  the  side  flap  folding  step,  fol-  20 
lowed  by  repetition  of  the  operations  described  above. 

Although  in  the  above  embodiment  the  box-like 
contents  A  in  a  cartoned  state  loaded  from  a  cartoning 
machine  are  packaged  with  the  packaging  material  B 
such  as  cellophane  film  or  polypropylene  film,  this  does  25 
not  constitute  any  limitation.  Box-like  contents  merely  in 
an  accumulated  state  of  small-encased  cigarettes  may 
be  packaged  with  a  heat-  bondable  packaging  material 
such  as  hot  melt  sandpaper  or  kraft  paper.  In  the  case 
of  using  kraft  paper  as  the  packaging  material,  an  adhe-  30 
sive  such  as  a  hot  melt  adhesive  is  applied  to  a  sealing 
position  of  the  kraft  paper  when  the  paper  has  been 
loaded  to  a  predetermined  position  by  the  operation  of 
the  carton  loading  mechanism  B',  e.g.  suction  belt,  fol- 
lowed  by  bonding  positively  with  the  tack  heater  7f  and  35 
the  secondary  heater  8. 

Further,  although  in  the  above  embodiment  six 
pockets  C1  •  •  •  are  provided  on  the  turret  C  and  are 
rotated  60°  at  a  time  in  an  intermittent  manner,  this  con- 
stitutes  no  limitation.  Any  number  of  pockets  C1  may  be  40 
provided,  which  pockets  are  rotated  intermittently  by  a 
predetermined  angle  in  accordance  with  the  number 
thereof  adopted. 

Having  described  specific  preferred  embodiments 
of  the  invention  with  reference  to  the  accompanying  45 
drawings,  it  will  be  appreciated  that  the  present  inven- 
tion  is  not  limited  to  those  precise  embodiments,  and 
that  various  changes  and  modifications  can  be  effected 
therein  by  one  of  ordinary  skill  in  the  art  without  depart- 
ing  from  the  scope  and  spirit  of  the  invention  as  defined  so 
by  the  appended  claims. 

Claims 

1.  In  a  body  flap  folding  apparatus  in  a  packaging  55 
machine  wherein  box-like  contents  (A)  are  struck 
against  a  packaging  material  (B),  allowing  the  pack- 
aging  material  (B)  to  be  wound  in  U  shape  around 

the  body  of  the  box-like  contents  (A),  then  plural 
said  box-like  contents  (A)  with  the  packaging  mate- 
rial  (B)  thus  wound  thereon  are  loaded  successively 
into  a  plurality  of  pockets  (C1)  provided  radially  on 
the  outer  periphery  of  a  turret  (C),  and  while  the 
box-like  contents  (A)  and  the  packaging  material 
(B)  are  conveyed  with  rotation  of  the  turret  (C),  body 
flaps  (B2,  B1)  of  the  packaging  material  (B)  are 
folded  inside  successively  and  heat-bonded 
together,  the  improvement  characterized  in  that: 

a  front  end  portion  (1a)  of  a  first  holding  face 
(1)  opposed  to  an  outer  body  flap  (B1)  of  the 
packaging  material  (B)  projecting  from  the  box- 
like  contents  (A)  in  each  of  the  plural  pockets 
(C1),  and  a  front  end  portion  (2a)  of  a  second 
holding  face  (2)  opposed  to  an  inner  body  flap 
(B2)  of  the  packaging  material(B)  projecting 
from  the  box-like  contents  (A),  are  formed  in 
the  shape  of  a  comb  having  convexes  and  con- 
caves  which  are  continuous  alternately  in  the 
right  and  left  direction  orthogonal  to  the  project- 
ing  direction  of  the  body  flaps  (B1  ,  B2); 
a  folding  piece  (7)  for  the  outer  body  flap  (B1) 
and  a  folding  piece  (6)  for  the  inner  body  flap 
(B2)  have  respective  front  ends  (7a,  6a)  formed 
in  the  shape  of  a  comb  for  engagement  with  the 
comb-shaped  front  end  portions  (1a,  2a)  of  the 
first  and  second  holding  faces  (1  ,  2)  and  are 
supported  pivotably  in  the  direction  of  engage- 
ment  with  the  comb-shaped  front  end  portions 
(1a,  2a)  of  the  first  and  second  holding  faces 
(1.2); 
the  front  ends  (7a,  6a)  are  connected  to  pivota- 
ble  arms  (7b,  6b),  respectively,  so  as  to  be 
reciprocatable  in  approaching  and  leaving 
directions  with  respect  to  a  folding  surface(A5) 
of  the  box-like  contents  (A);  and 
resilient  members  (7c,  6c)  are  disposed 
between  the  front  ends  (7a,  6a)  and  the  pivota- 
ble  arms  (7b,  6b)  to  urge  the  front  ends  (7a,  6a) 
continually  toward  the  folding  surface  (A5)  of 
the  box-like  contents  (A),  and  by  controlling  the 
amount  of  a  resilient  movement  of  the  front 
ends  (7a,  6a)  the  front  ends  (7a,  6a)  are 
allowed  to  move,  with  pivotal  movement  of  the 
pivotable  arms  (7b,  6b),  along  arcuate  tracks 
(T2,  T1),  respectively,  which  get  into  the  box- 
like  contents  (A)  gradually  through  the  folding 
surface  (A5)  of  the  box-like  contents  (A)  from 
edge  portions  (A7,  A6)  positioned  on  the  to-be- 
folded  body  flaps  (B1  ,  B2)  side  of  the  folding 
surface  (A5). 

2.  A  body  flap  folding  apparatus  in  a  packaging 
machine  according  to  claim  1,  wherein  stoppers 
(7d,  6d)  connected  to  the  pivotable  arms  (7b,  6b) 
are  struck  against  the  front  ends  (7a,  6a)  of  the  fold- 
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ing  pieces  (7,  6)  for  the  outer  and  inner  body  flaps 
(B1,  B2),  respectively,  to  control  a  swing  angle  cor- 
responding  to  the  amount  of  a  resilient  movement 
of  the  front  ends  (7a,  6a),  and  said  swing  angle  is 
set  so  that  a  swing  radius  from  fulcrums  (7e,  6e)  of 
the  pivotable  arms  (7b,  6b)  is  equal  to  the  distance 
between  the  fulcrums  (7e,  6e)  and  edge  portions 
(A7,  A6)  positioned  on  the  to-be-folded  body  flaps 
(B1  ,  B2)  side  of  the  folding  surface  (A5)  of  the  box- 
like  contents  (A). 

3.  A  body  flap  folding  apparatus  in  a  packaging 
machine  according  to  claim  1  or  claim  2,  wherein 
said  tack  heater  (7f)  is  formed  in  the  shape  of  a 
comb  for  engagement  with  the  comb-shaped  front 
end  portions  (1  a,  2a)  of  the  first  and  second  holding 
faces  (1,2). 

6.  A  body  flap  folding  apparatus  in  a  packaging 
machine  according  to  claim  5,  wherein  said  suction 
and  holding  means  characterized  in  that: 

5  suction  holes  (5a)  formed  in  the  first  holding 
face  (1)  opposingly  to  the  outer  body  flap  (B1); 
a  suction  source  communicating  with  the  suc- 
tion  holes  (5a); 
a  passage  (5b)  for  communication  between  the 

10  suction  holes  (5a)  and  the  suction  source;  and 
a  suction  control  portion  (5c)  for  providing  com- 
munication  of  said  passage  only  in  the  section 
from  the  pocket  (C1)  stopped  in  the  loading 
position  (P1)  to  the  pocket  (C1)  stopped  in  the 

is  folding  position  (P2),  said  suction  control  por- 
tion  (5c)  being  provided  halfway  of  said  pas- 
sage. 

4.  A  body  flap  folding  apparatus  in  a  packaging 
machine  according  to  claim  3,  wherein  said  turret 
(C)  operates  intermittently  and  thereby  causes  the 
plural  pockets  (C1)  to  rotate  intermittently  by  a  pre- 
determined  angle  at  a  time,  and  the  folding  piece 
(7)  for  the  outer  body  flap  (B1)  and  the  folding  piece 
(6)  for  the  inner  body  flap  (B2)  are  disposed  around 
the  pocket  (C1)  which  has  stopped  in  a  folding  posi- 
tion  (P2)  on  a  downstream  side  in  the  rotating  direc- 
tion  of  the  turret  (C)  with  respect  to  a  loading 
position  (P1)  in  which  the  packaging  material  (B) 
and  the  box-like  contents  (A)  are  loaded  into  the 
pocket  (C1). 

5.  In  a  body  flap  folding  apparatus  in  a  packaging 
machine  wherein  box-like  contents  (A)  are  struck 
against  a  packaging  material  (B),  allowing  the  pack- 
aging  material  (B)  to  be  wound  in  U  shape  around 
the  body  of  the  box-like  contents  (A),  then  plural 
said  box-like  contents  (A)  with  the  packaging  mate- 
rial  (B)  thus  wound  thereon  are  loaded  successively 
into  a  plurality  of  pockets  (C1)  provided  radially  on 
the  outer  periphery  of  a  turret  (C),  and  while  the 
box-like  contents  (A)  and  the  packaging  material 
(B)  are  conveyed  with  rotation  of  the  turret  (C),  body 
flaps  (B2,  B1)  of  the  packaging  material  (B)  are 
folded  inside  successively  and  heat-bonded 
together,  the  improvement  characterized  in  that: 

7.  A  body  flap  folding  apparatus  in  a  packaging 
20  machine  according  to  claim  5  or  claim  6,  wherein 

the  front  end  portion  (1a)  of  the  first  holding  face  (1) 
with  said  suction  and  holding  means  (5)  provided 
therein  is  formed  in  the  shape  of  a  comb  having 
convexes  and  concaves  which  are  continuous  alter- 

25  nately  in  the  right  and  left  direction  orthogonal  to 
the  projecting  direction  of  the  outer  body  flap  (B1), 
and  a  folding  piece  (7)  for  the  outer  body  flap  (B1)  is 
formed  in  the  shape  of  a  comb  for  engagement  with 
the  comb-shaped  front  end  portion  (1  a)  of  the  first 

30  holding  face  (1)  and  is  supported  pivotably  in  the 
direction  of  engagement  with  the  comb-shaped 
front  end  portion  (1a)  of  said  first  holding  face(1). 

35 

40 

45 

a  suction  and  holding  means  (5)  for  holding  an 
outer  body  flap  (B1)  of  the  packaging  material 
(B)  in  the  section  from  a  loading  position  (P1)  of  so 
the  box-like  contents  (A)  and  the  packaging 
material  (B)  to  a  folding  position  (P2)  of  the 
outer  body  flap  (B1)  is  provided  in  a  front  end 
portion  (1)  of  a  first  holding  face  (1)  positioned 
on  the  rotating  direction  side  of  the  turret  (C),  55 
said  front  end  portion  (1)  being  opposed  to  the 
outer  body  flap  (B1). 
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