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©  Side  folding  guides  1  approach  side  flaps  A2  to 
hit  a  hitting  part  1a  against  closed  side  faces  B2,  B2 
of  a  wrapped  body  of  a  content  B,  thereby  pressing 
a  body  wrapping  part  A7  near  the  base  end  of  side 
flaps  A2  facing  the  closed  side  faces  B2,  B2  against 
the  closed  side  faces  B2,  B2;  and  subsequently  the 
middle  part  of  the  side  folding  guides  1  make  a 
quarter  turn  while  tracing  a  corner  B3  continued  to 
the  closed  sides  B2,  B2,  and  therefore  the  base  end 
of  the  side  flaps  A2  are  folded  along  the  corners  B3 
while  being  pulled  toward  the  forward  end  thereof, 
and,  at  the  same  time,  are  pressed  by  folding  parts 
1c  against  the  open  sides  B1,  B1  through  the  entire 
length  from  the  base  end  to  forward  end  of  the  side 
flaps  A2  . 
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BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  flap  folding 
device  of  a  wrapping  machine  for  over-wrapping, 
with  a  wrapping  sheet  like  kraft  paper,  an  approxi- 
mately  rectangular  content  such  as  a  stack  of  pa- 
per  or  a  number  of  books,  or  belt-like  cloth  or 
textile  folded  longitudinally  in  a  staggered  form,  or 
a  stack  of  a  number  of  boxes  and,  more  particu- 
larly,  to  a  flap  folding  device  in  which  a  pair  of 
side-folding  guides  are  arranged  on  the  same  plane 
as  the  open  side  of  an  approximately  rectangular 
content  whose  body  portion  has  been  wrapped  with 
the  wrapping  sheet  in  a  tubular  form,  and  move 
into  contact  with,  and  away  from,  both  side  flaps  at 
each  protruding  end  of  the  wrapping  sheet  projec- 
ting  in  a  square  cylindrical  form  from  the  open 
side;  as  the  side-folding  guides  contact  the  side 
flaps,  the  side  flaps  are  folded  inward  along  the 
open  side  of  the  content,  and  subsequently  remain- 
ing  lower  and  upper  flaps  at  each  protruding  end 
are  folded  in  order  along  the  open  side  of  the 
content. 

As  this  type  of  flap  folding  device  of  a  wrap- 
ping  machine,  there  has  been  known  such  a  device 
that,  as  disclosed  in  Japanese  Utility  Model  Laid- 
Open  No.  Hei  3-32004,  projections  are  provided 
facing  the  vicinity  of  the  upper  and  lower  ends  of 
each  side  flap  by  forming  each  side-folding  guide  a 
little  smaller  in  a  vertical  size  than  that  of  the 
content  to  be  wrapped.  These  side-folding  guides 
approach  both  side  flaps,  where  the  upper  and 
lower  projections  hit  against  the  vicinity  of  the 
upper  and  lower  ends  of  each  side  flap  and  then 
move  horizontally  along  the  open  side  of  the  con- 
tent  to  be  wrapped,  thereby  pushing  the  upper  and 
lower  ends  of  the  side  flaps  straight  from  the  base 
end  to  the  forward  end.  Then,  each  side  flap  is 
folded  at  a  right  angle  at  the  base  end  until  the 
whole  part  of  the  side  flap  will  be  flat  against  the 
open  side,  and  at  the  same  time,  the  lower  flap  and 
the  upper  flap  are  added  with  a  horizontal  folding 
line  while  being  folded  obliquely  at  45  degrees  at 
both  side  ends;  and  subsequently  the  lower  flap 
and  the  upper  flap  are  protruded  out  horizontally 
through  a  clearance  formed  vertically  in  the  side- 
folding  guide. 

Furthermore,  as  disclosed  in  Japanese  Utility 
Model  Laid-Open  No.  Hei  2-23305,  each  side-fold- 
ing  guide  is  composed  of  a  pair  of  upper  and  lower 
plates,  which  are  horizontally  rotatably  installed 
such  that  a  clearance  between  the  upper  and  lower 
plates  will  be  adjustable  in  accordance  with  a 
change  in  the  vertical  size  of  the  content;  these 
side-folding  guides  rotate  nearly  simultaneously  un- 
til  they  hit  against  the  vicinity  of  the  upper  and 
lower  ends  of  both  side  flaps.  Thereafter,  the  side- 
folding  guides  are  horizontally  moved  along  the 

open  side  of  the  content,  pushing  the  upper  and 
lower  ends  of  both  side  flaps  as  in  a  straight  state 
from  the  base  end  to  the  forward  end  while  folding 
each  side  flap  at  the  base  end  at  a  right  angle  until 

5  the  whole  part  of  the  side  flap  is  flat  against  the 
open  side.  At  the  same  time,  the  lower  flap  and  the 
upper  flap  are  folded  at  both  side  ends,  at  45 
degrees,  to  produce  a  horizontal  folding  line,  thus 
being  protruded  out  horizontally. 

io  Furthermore,  as  disclosed  in  for  example  Japa- 
nese  Patent  Publication  No.  Hei  3-14685,  with  a 
content  placed  on  a  wrapping  sheet  which  has 
been  fed  on  an  elevator,  a  switch  is  manually 
operated  to  thereby  lower  the  elevator  to  fold  up 

75  the  wrapping  sheet  in  a  nearly  U  shape.  Thereafter, 
the  wrapping  sheet  is  horizontally  transferred  by  a 
transfer  means  from  the  elevator  to  a  discharge 
table,  where  both  ends  of  the  folded  wrapping 
sheet  are  lapped  over  the  upper  surface  of  the 

20  content,  thus  finishing  the  body  wrapping  process. 
At  the  same  time,  the  side  flap  positioned  on  the 
upstream  side  in  the  direction  of  transfer  of  each 
protruded  end  is  folded,  by  the  side-folding  guide 
connected  by  the  transfer  means,  along  the  open 

25  side  of  the  content,  and  then  the  side  flap  posi- 
tioned  on  the  downstream  is  folded  along  the  open 
side  of  the  content  by  a  fixed  side-folding  guide. 
Thereafter,  the  upper  flap  is  folded  down  along  the 
open  side  and  at  the  same  time  an  adhesive  tape 

30  fed  out  by  a  tape  feeding  mechanism  is  attached 
by  a  taping  mechanism  on  both  overlapped  ends  of 
the  wrapping  sheet  to  close  these  overlapped  ends. 
Subsequently,  after  the  upward  folding  of  the  lower 
flap  along  the  outer  side  of  the  upper  flap  that  has 

35  been  folded,  the  forward  end  of  the  lower  flap 
which  has  been  overlapped  on  the  extreme  outer 
side  by  the  inward  protruding  motion  of  the  guide 
is  folded  along  the  upper  surface  of  the  content, 
and  then  the  adhesive  tape  fed  out  by  the  tape 

40  feeding  mechanism  is  affixed  on  the  forward  end  of 
the  lower  flap  and  on  the  upper  surface  of  the 
content  to  seal  them. 

These  prior-art  flap  folding  devices  of  the  wrap- 
ping  machine  described  above,  however,  have 

45  such  a  problem  that  the  side-folding  guide  simply 
moves  horizontally  along  the  open  side  of  the  con- 
tent  to  be  wrapped,  to  push  to  fold  the  upper  and 
lower  ends  of  the  side  flap  as  in  a  straight  state, 
and  therefore  the  side  flap  facing  the  closed  side  of 

50  the  wrapped  body  of  the  content  is  likely  to  swell  at 
the  vicinity  of  the  base  end  because  of  its  nerve 
when  the  side  flap  is  folded  at  the  base  end; 
particularly  the  looser  the  body  is  wrapped,  the 
larger  the  side  flap  swells,  with  the  result  that  the 

55  whole  part  of  the  protruding  end  can  not  be  folded 
in  along  the  content.  Particularly  when  a  corner 
part  formed  between  the  closed  side  of  the 
wrapped  body  of  the  content  and  the  open  side  is 
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chamfered  to  an  oblique  or  circular  form,  unstable 
side  flap  folding  easily  occurs,  resulting  in  deterio- 
rated  appearance  and  lowered  commodity  value. 

Furthermore,  the  side  flap  is  folded  at  two 
places,  upper  and  lower,  by  the  side-folding  guide; 
therefore,  when  the  height  of  the  content  has  been 
changed,  it  will  become  necessary  to  change  the 
vertical  size  of  the  side-folding  guide  according  to 
the  change,  and  also  to  make  the  positional  adjust- 
ment  of  the  side-folding  flap  so  that  the  side-folding 
guide  will  face  the  upper  and  lower  ends  of  the 
side  flap.  The  flap  folding  device,  therefore,  has  the 
problem  that  it  is  not  easily  adjustable  and  usable, 
and  furthermore  becomes  complicated  in  structure 
due  to  the  adoption  of  the  side-folding  guide  ad- 
justing  mechanism  and  large  in  the  size  of  the 
device  on  the  whole. 

Furthermore,  the  upper  flap  and  the  lower  flap 
are  folded  obliquely  at  45  degrees  at  both  side 
ends  when  the  whole  part  of  either  of  the  side  flaps 
is  folded;  therefore  in  the  case  of  the  so-called 
normal  folding  that  each  protruding  end  protrudes 
shorter  than  a  half  of  the  width  of  the  open  side  of 
the  content,  the  upper  and  lower  flaps  are  folded 
separately  and  obliquely  at  45  degrees  without 
folding  lines  interfering  with  each  other.  Especially 
in  the  case  of  the  so-called  overlap  folding  that 
each  protruding  end  protrudes  longer  than  a  half  of 
the  width  of  the  open  side  of  the  content,  the 
forward  end  of  these  45-degree  oblique  folding 
lines  meet  within  the  upper  and  lower  flaps,  inter- 
fering  with  each  other.  Accordingly  the  forward 
ends  of  the  upper  and  lower  flaps  can  be  folded 
without  resistance;  if,  therefore,  the  flaps  are  folded 
forcibly,  the  wrapped  article  will  have  a  bad  out- 
ward  appearance,  resulting  in  a  lowered  commodity 
value. 

Consequently,  in  the  case  of  the  so-called 
overlap  folding  that  the  length  of  projection  of  each 
protruding  end  becomes  greater  than  a  half  of  the 
width  of  the  open  side  of  the  content  from  a 
dimensional  relation  between  the  content  and  the 
wrapping  sheet,  a  decision  will  be  made  that  flap 
folding  is  impossible,  excluding  the  overlap  folding 
part  from  the  normally  foldable  range;  then  for 
example  the  size  of  the  wrapping  sheet  will  usually 
be  changed  to  allow  the  so-called  normal  folding 
that  the  length  of  projection  of  each  protruding  end 
becomes  less  than  a  half  of  the  width  of  the  open 
side  of  the  content.  However,  even  this  type  of 
wrapping  is  impossible  where  very  few  kinds  of 
wrapping  sheets  suitable  for  normal  folding  are 
available. 

Furthermore,  there  is  also  the  following  prob- 
lem.  Each  side-folding  guide,  after  hitting  against 
each  side  flap,  moves  horizontally  along  the  par- 
allel  open  sides  of  the  content;  therefore  when  the 
content,  being  light  in  weight,  easily  moves,  the 

content  is  likely  to  move  off  the  mounting  position 
with  a  shock  caused  by  the  hitting  of  each  side- 
folding  guide  against  the  side  flap.  And  also  if  the 
content  supplied  has  moved  off  the  mounting  posi- 

5  tion  due  to  for  example  a  dimensional  error  of  the 
content,  the  mounting  position  of  the  content  will 
further  move  away  from  a  proper  position  because 
of  a  shock  caused  by  the  hitting  of  the  side-folding 
guide  against  the  side  flap.  Particularly  if  the  hitting 

io  timing  of  the  side-folding  guide  which  hits  against 
the  side  flap  is  shifted,  the  content  easily  moves  off 
position,  resulting  in  a  defectively  folded  side  flap. 

In  the  prior-art  wrapping  machine,  both  the  so- 
called  fold-down  wrapping  for  folding  down  the 

is  forward  end  of  the  upper  flap  on  the  outermost  side 
along  the  underside  of  the  content  and  the  so- 
called  fold-up  wrapping  for  folding  up  the  forward 
end  of  the  lower  flap  on  the  outermost  side  along 
the  upper  side  of  the  content  are  not  performed  by 

20  a  single  flap-folding  device;  that  is,  either  of  the 
fold-down  wrapping  and  the  fold-up  wrapping  re- 
quires  an  exclusive  device  for  itself.  The  adoption 
of  separate  flap-folding  processes  for  fold-down 
and  fold-up  wrapping,  however,  presents  the  prob- 

25  lem  that  the  device  on  the  whole  will  become  large 
in  size. 

SUMMARY  OF  THE  INVENTION 

30  The  present  invention  has  been  accomplished 
in  an  attempt  to  solve  the  problems  mentioned 
above.  Accordingly,  it  is  a  first  object  of  the  present 
invention  to  fold  a  side  flap  tight  without  bulging  at 
the  body  wrapping  section  near  its  base  end;  it  is  a 

35  second  object  of  the  present  invention  to  fold  the 
whole  part  of  the  side  flap  by  folding  the  side  flap 
at  one  upper  and  one  lower  place  regardless  of  the 
height  of  the  content;  it  is  a  third  object  of  the 
present  invention  to  fold  the  lower  and  upper  flaps 

40  to  a  trapezoidal  form  without  both  side  flaps  inter- 
fering  with  each  other  even  in  the  case  of  the  so- 
called  overlap  folding  that  each  protruding  end 
protrudes  longer  than  a  half  of  the  width  of  the 
open  side  of  the  content;  it  is  a  fourth  object  of  the 

45  present  invention  to  position  the  content  properly  in 
a  mounting  position;  it  is  a  fifth  object  of  the 
present  invention  to  perform  normal  folding  and 
overlap  folding  by  inputting  numerical  values  with- 
out  adjusting  the  side-folding  guide  irrespective  of 

50  a  change  in  the  size  of  the  content  and  the  wrap- 
ping  sheet;  and  it  is  a  sixth  object  of  the  present 
invention  to  enable  both  fold-down  wrapping  and 
fold-up  wrapping  by  a  single  -flap-folding  process. 

A  technological  means  adopted  in  the  present 
55  invention  for  the  purpose  of  solving  the  above- 

described  problems  is  characterized  in  that  the 
side-folding  guide  is  rotatably  supported  in  an  in- 
termedium  position  in  a  side-flap  folding  direction, 
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and  the  center  of  rotation  is  located  close  to  the 
outside  of  the  open  side  of  the  content,  with  the 
side  flap  held  as-folded,  so  that  the  side-folding 
guide  will  move  in  contact  with  the  open  side  of  the 
content,  and  also  in  that  there  are  formed  a  hitting 
part  facing  the  closed  side  of  a  wrapped  body  of 
the  content,  off  the  content,  on  one  end  of  the  side- 
folding  guide,  and  a  folding  part  facing  the  side 
flap,  off  the  content,  on  the  other  end  of  the  side- 
folding  guide. 

It  is  preferable  that  the  side-folding  guide  be 
located  opposite  to  a  part  between  the  upper  and 
lower  ends  of  the  content  and  a  guide  means  be 
mounted  which  moves  a  part  of  the  wrapping 
sheet,  toward  either  one  of  the  lower  flap  and  the 
upper  flap  with  the  rotation  of  the  side-folding 
guide  in  the  side-flap  folding  direction. 

Furthermore  it  is  preferable  that  the  guide  mov- 
ing  means  move  the  folding  pact  as  far  as  one  of 
the  upper  and  lower  ends  of  the  content. 

It  is  also  preferable  that  a  transfer  means  be 
provided  to  laterally  transfer  the  content  with  the 
side  flaps  folded,  and  that  an  oblique  side  is  pro- 
vided  gently  slanting  toward  the  upper  and  lower 
center  of  the  open  side  of  the  content  as  it  goes 
toward  the  downstream  side  in  the  direction  of 
transfer,  against  the  base  end  of  the  lower  flap  or 
the  upper  flap  which  is  located  in  the  direction  in 
which  the  folding  part  has  been  moved  by  the 
guide  transfer  means  on  the  way  of  this  transfer, 
the  oblique  side  being  located  slightly  protruding 
toward  the  upper  and  lower  center  of  the  open  side 
of  the  content  from  the  transfer  surface  of  the 
content. 

A  pair  of  side-folding  guides  may  also  be  ar- 
ranged  oppositely  to  the  middle  position  between 
the  upper  and  lower  sides  of  the  content,  to  there- 
by  shift  a  contact  and  rotation  timing  with  time 
between  the  side-folding  guide  and  both  side  flaps 
at  each  protruding  end. 

Furthermore,  it  is  preferable  that  four  side- 
folding  guides  be  mounted  oppositely  to  the  side 
flaps  at  both  overhang  ends  which  protrude  from 
the  open  parallel  side  of  the  content,  that  these 
side-folding  guides  be  arranged  on  two  straight 
lines  which  are  nearly  parallel  with  the  closed  side 
of  a  wrapped  body  of  the  content  with  the  side- 
folding  guides  off  the  content,  and  that  the  hitting 
part  of  the  two  side-folding  guides  mounted  on 
each  straight  line  and  each  closed  side  of  the 
wrapped  body  of  the  content  butt  against  each 
other  at  the  same  time. 

It  is  also  preferable  to  provide  a  reversion- 
holding  means  for  forcing  the  hitting  part  to  turn 
back  in  the  reverse  direction  of  side  flap  folding,  off 
the  content,  and  holding  it  opposite  to  the  closed 
side  of  the  wrapped  body  of  the  content,  and  then 
to  operate  this  reversion  holding  means  through 

contact  and  engagement  according  to  a  change  in 
the  positional  relation  with  the  side-folding  guide 
that  has  been  turned  to  the  direction  of  folding. 

The  flap  folding  device,  therefore,  is  character- 
5  ized  by  the  provision  of  an  elevating  means  which 

shifts,  with  time,  the  contact  rotation  timing  be- 
tween  a  pair  of  side-folding  guides  and  both  side 
flaps  of  each  overhang  end,  and  lifts  either  one  of 
the  content  and  the  side-folding  guides;  an  input 

io  means  which  inputs  the  width  of  the  open  side  of 
the  content,  the  length  intersecting  this  width  at 
right  angles,  and  the  length  of  the  wrapping  sheet; 
a  computing  means  for  computing  the  length  of 
projection  of  each  overhang  end  of  the  wrapping 

is  sheet  on  the  basis  of  an  output  of  the  input  means; 
a  comparison  means  for  comparing  a  result  of 
computation  with  a  half  of  the  width  of  the  open 
side;  and  a  control  means  for  controlling  a  guide 
transfer  means  in  accordance  with  the  result  of 

20  comparison  made. 
Furthermore,  it  is  preferable  that  the  elevating 

means  be  an  elevator  on  which  the  content  whose 
body  part  has  been  wrapped  is  mounted,  control 
the  height  position  of  the  elevator  by  the  control 

25  means,  and  be  so  arranged  that  the  side-folding 
guide  may  not  be  vertically  movable  for  adjust- 
ment. 

Furthermore  it  is  preferable  to  mount  the  lower- 
or  upper-flap  guide  for  subsequently  folding  the 

30  side  flap  so  that  the  guide  can  vertically  recipro- 
cate  along  the  open  side  of  the  content,  to  control 
the  level  of  the  elevator  by  the  control  means,  and 
at  the  same  time  to  control  the  end-of-folding  posi- 
tion  of  the  guide. 

35  The  flap  folding  device,  therefore,  is  also  char- 
acterized  by  the  provision  of  a  transfer  means 
which  transfers  the  content  whose  body  has  been 
wrapped,  horizontally  along  the  upper  surface  of 
the  elevator  that  has  been  lowered,  next  the  provi- 

40  sion  of  a  side-folding  guide  which  moves  to  hit 
against  both  side  flaps  at  each  overhang  end  in  the 
course  of  the  transfer  path,  thus  folding  inward  the 
side  flaps  against  the  open  side  of  the  content,  and 
an  up-folding  guide  which  comes  to  hit  against  the 

45  lower  flap  to  fold  up  the  lower  flap  along  the  open 
side,  the  provision  of  a  folding  guide  which  faces, 
while  in  contact  with,  the  open  side  of  the  content 
which  is  brought  upward  by  the  elevator  above  the 
up-folding  guide,  so  that  the  folding  guide  can 

50  protrude  along  the  bottom  or  upper  surface  of  the 
content,  and  the  provision  of  a  down-folding  guide, 
between  the  side-folding  guide  and  the  up-folding 
guide,  which  hits  against  to  fold  the  upper  flap 
down  along  the  open  side,  such  that  the  down- 

55  folding  guide  can  be  removed  out  of  the  transfer 
path  or  can  reciprocate. 

According  to  the  above-mentioned  technologi- 
cal  means  of  the  present  invention,  the  side-folding 

5 
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guide  approaches  the  side  flap  until  the  hitting  part 
hits  against  the  closed  side  of  the  content  whose 
body  has  been  wrapped,  to  thereby  press  the 
wrapped  body  part  near  the  base  end  of  the  side 
flap  facing  the  closed  side  against  the  closed  side; 
subsequently,  the  middle  part  of  the  side-folding 
guide  makes  a  quarter  turn  while  tracing  a  corner 
continued  to  the  closed  side.  Thus  the  base  end  of 
the  side  flap  is  folded  along  the  corner  while  being 
pulled  toward  its  forward  end,  and  also  is  pushed 
against  the  open  side  through  the  entire  length 
from  the  base  end  to  forward  end  of  the  side  flap 
at  the  folding  part. 

As  the  folding  part  is  moved  in  one  direction 
toward  either  the  lower  flap  or  the  upper  flap  by  a 
guide  moving  means  when  the  side-folding  guide  is 
rotated,  the  whole  part  of  the  side  flap  is  pulled  in 
the  direction  of  elevation  of  the  folding  part,  being 
folded  particularly  while  the  base  end  of  the  side 
flap  located  on  the  reverse  side  of  the  direction  of 
elevation  being  pressed  against  the  corner. 

Furthermore,  the  folding  part  is  moved  to  either 
one  of  the  upper  and  lower  ends  of  the  content  by 
the  guide  moving  means  at  the  time  of  rotation  of 
the  side-folding  guide,  thereby  producing  a  hori- 
zontal  folding  line  in  either  one  of  the  lower  flap 
and  the  upper  flap  arranged  in  the  direction  of  this 
movement. 

When  the  content  is  transferred  laterally  by  the 
transfer  means  to  hit  the  base  end  of  the  lower  flap 
or  the  upper  flap  arranged  in  the  direction  of  move- 
ment  of  the  guide  moving  means  against  an  ob- 
lique  side,  the  lower  flap  or  the  upper  flap  arranged 
in  the  direction  of  this  movement  is  folded  only  at 
the  base  end  with  both  side  flaps  being  pulled  in 
the  direction  of  movement  of  the  guide  moving 
means,  thus  partly  providing  a  folding  line  between 
these  flaps. 

Next,  when  the  contact-rotation  timing  of  a  pair 
of  side-folding  guides  in  relation  to  both  side  flaps 
of  each  overhang  end  is  shifted  with  time,  the 
middle  part  in  the  vertical  direction  of  both  side 
flaps  is  folded  along  the  open  side  of  the  content, 
thus  overlapping  the  forward  ends  of  the  side  flaps; 
at  the  same  time,  the  folding  of  both  side  ends  of 
the  lower  and  upper  flaps  is  stopped  on  the  way. 

Furthermore,  the  hitting  part  of  the  two  side- 
folding  guides  which  are  waiting  on  straight  lines 
extending  nearly  in  parallel  with  the  closed  side  of 
the  content  whose  body  portion  has  been  wrapped 
is  hit  against  each  closed  side  simultaneously, 
thereby  correcting  the  mounting  position  of  the 
content  to  the  direction  of  the  extension  lines  of  the 
open  side;  thereafter,  the  side-folding  guide  makes 
a  quarter  turn  while  the  middle  part  of  its  inner 
surface  is  tracing  the  corner  section  continued  to 
the  closed  side,  thus  passing  with  its  straight  inner 
surface  in  contact  with  the  parallel  open  side  to 

thereby  correct  the  mounting  position  of  the  con- 
tent  to  the  direction  of  the  extension  lines  of  the 
closed  side. 

Furthermore,  the  reversion  holding  means  is 
5  operated  into  contact-engagement  with  the  side- 

folding  guide  in  the  case  of  a  change  in  a  posi- 
tional  relation  with  the  side-folding  guide  which  has 
turned  to  the  folding  direction,  thereby  forcing  the 
hitting  part  which  is  off  the  content,  to  turn  re- 

io  versely  in  the  reverse  direction  of  folding  of  the 
side  flap. 

Subsequently,  the  length  of  projection  of  each 
protruding  end  is  computed  from  the  inputted 
length  of  the  wrapping  sheet  and  the  length  of  the 

is  content  and  a  comparison  is  made  of  the  result  of 
computation  with  a  half  of  the  width  of  the  open 
side  of  the  content  to  decide  either  normal  folding 
or  overlap  folding.  The  operation  of  the  elevating 
means  is  controlled  in  accordance  with  a  result  of 

20  this  decision,  thus  automatically  adjusting  the  con- 
tact  position  of  the  side  flap  and  the  side-folding 
guide  to  the  optimum  normal-  or  overlap-folding 
position. 

Furthermore,  the  side  flap-to-side-folding  guide 
25  contact  position  is  automatically  adjustable  to  the 

optimum  normal  or  overlap  folding  position  by 
moving  by  the  control  means  the  level  of  the 
elevator  mounted  with  the  content. 

Furthermore,  the  end-of-folding  position  of  the 
30  guide  for  the  lower  flap  or  upper  flap  to  be  folded 

subsequently  to  the  side  flap  is  controlled  by  the 
control  means.  That  is,  the  end-of-folding  position 
of  the  content  can  be  changed  according  to  the 
normal  folding  or  the  overlap  folding  position  thus 

35  controlled. 
Then,  after  folding  of  both  side  flaps  by  the 

side-folding  guide,  the  content  is  horizontally  trans- 
ferred  by  the  transfer  means  along  the  transfer 
path  equipped  with  no  down-folding  guide,  thereby 

40  folding  up  the  lower  flap  by  the  up-folding  guide. 
Subsequently,  the  content  is  carried  upward  on  the 
elevator  until  the  upper  flap  hits  against  the  folding 
guide.  Then  the  folding  guide  is  projected  along 
the  bottom  surface  of  the  content,  to  thereby  fold 

45  down  the  upper  flap  against  the  outside  of  the 
lower  flap,  while  its  forward  end  is  folded  in  against 
the  bottom  surface  of  the  content.  Thereafter,  the 
content  with  both  side  flaps  folded  in  is  horizontally 
transferred  along  the  transfer  path  equipped  with 

50  the  down-folding  guide,  thus  folding  up  the  upper 
flap  and  then  folding  down  the  lower  flap  on  the 
outside  of  the  upper  flap  by  the  up-folding  guide. 
And  almost  simultaneously,  the  content  is  brought 
upward  on  the  elevator,  in  the  course  of  which  the 

55  folding  guide  is  protruded  along  the  upper  surface 
of  the  content  to  thereby  fold  the  forward  end  of 
the  lower  flap  against  the  upper  surface  of  the 
content. 

6 
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The  foregoing  objects  and  other  objects,  as 
well  as  the  actual  construction  and  operation  of  the 
device  according  to  the  present  invention,  will  be- 
come  more  apparent  and  understandable  from  the 
following  detailed  description  thereof,  when  read  in 
connection  with  the  accompanying  drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  front  view  in  longitudinal  section 
showing  one  embodiment  of  a  flap  folding  de- 
vice  of  a  wrapping  machine  according  to  the 
present  invention  at  both  the  start  and  end  of 
wrapping; 
Fig.  2  is  a  plan  view  in  transverse  section  of  the 
same; 
Fig.  3  is  a  front  view  in  partly  longitudinal  sec- 
tion  showing  a  body  wrapping  process  in  order; 
Fig.  4  is  a  plan  view  in  transverse  section  and  a 
block  diagram  showing  the  end  of  the  body 
wrapping  process; 
Fig.  5  is  a  circuit  diagram  of  a  control  circuit; 
Fig.  6  is  a  flowchart; 
Fig.  7  is  a  partly  cutaway  front  view  showing  a 
partly  enlarged  side  flap  at  the  start  of  folding; 
Fig.  8  is  a  partly  cutaway  front  view  showing  an 
overhang  end  in  the  case  of  long  overhang; 
Fig.  9  is  a  partly  enlarged  plan  view  in  trans- 
verse  section  showing  the  side  flap  in  the 
course  of  folding; 
Fig.  10  is  a  partly  cutaway  front  view  of  the 
same  state; 
Fig.  11  is  a  partly  cutaway  front  view  of  the 
overhang  end  in  the  case  of  short  overhang; 
Fig.  12  is  a  partly  enlarged  plan  view  in  trans- 
verse  section  showing  the  side  flap  immediately 
before  the  end  of  folding; 
Fig.  13  is  a  partly  cutaway  front  view  of  the 
same  state; 
Fig.  14  is  a  partly  cutaway  front  view  of  the 
overhang  part  in  the  case  of  short  overhang; 
Fig.  15  is  a  partly  enlarged  plan  view  in  trans- 
verse  section  showing  the  upper  flap  at  the  start 
of  down  folding; 
Fig.  16  is  a  partly  cutaway  front  view  of  the 
same  state; 
Fig.  17  is  a  longitudinal  sectional  side  view  of 
the  same  state; 
Fig.  18  is  a  perspective  view  showing  the  flap 
folding  processes  of  the  down-folding  wrapping 
in  order;  and 
Fig.  19  is  a  perspective  view  showing  the  flap 
folding  processes  of  the  up-folding  wrapping  in 
order. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENT 

Hereinafter  one  embodiment  of  a  flap  folding 
5  device  of  a  wrapping  machine  according  to  the 

present  invention  will  be  described  with  reference 
to  the  accompanying  drawings. 

In  the  present  embodiment,  as  shown  in  Figs. 
1  and  2,  four  side-folding  guides  1  are  provided 

io  facing  side  flaps  A2  of  both  overhang  ends  A1  ,  A1 
protruding  from  parallel  open  sides  B1,  B1  of  a 
content  the  body  of  which  has  been  wrapped  in  a 
tubular  form  with  a  wrapping  sheet  A.  An  elevating 
means  2  for  lifting  either  the  content  B  or  the  side- 

15  folding  guides  1  is  an  elevator  2.  The  content  B 
after  the  completion  of  the  body  wrapping  process 
is  horizontally  transferred  by  a  transfer  means  3 
along  a  mounting  surface  2a  of  the  elevator  2  that 
has  lowered  from  a  wrapping  start  position  P1. 

20  Then,  after  side  flaps  A2  of  both  overhang  ends 
A1,  A1  are  folded  inward  by  means  of  the  side- 
folding  guides  1  ,  the  lower  flaps  A3,  A3  are  folded 
up  by  the  up-folding  guides  4,  4.  Thereafter,  the 
elevator  2  rises  to  push  the  content  B  up  to  a 

25  wrapping  end  position  P2,  where  upper  flaps  A4, 
A4  are  pushed  to  hit  against  folding  guides  5,  5, 
being  folded  down  until  they  overlap  the  outer  side 
of  the  lower  flaps  A3,  A3,  and  the  forward  ends  of 
the  upper  flaps  A4,  A4  are  sealed  with  a  pre-affixed 

30  adhesive  tape  C2,  C2. 
The  side-folding  guides  1  are  made  in  a  form 

of  rod  which  is  much  less  in  height  and  longer  in  a 
lateral  direction  than  the  content  B;  of  these  side- 
folding  guides  1,  only  two  guides  are  located  on 

35  the  upstream  side  of  the  content  B  in  such  a 
manner  that  they  can  be  reciprocated  in  the  direc- 
tion  of  transfer  of  the  content  B  by  the  transfer 
means  3  described  later,  oppositely  to  a  middle 
position  between  the  upper  and  lower  side  flaps  A2 

40  on  the  overhang  ends  A1,  A1  protruding  in  the 
same  plane  as  the  open  sides  B1,  B1  of  the 
content  B  the  body  of  which  has  been  wrapped. 
And  the  other  two  side-folding  guides  1  located  on 
the  downstream  side  of  the  content  B  are  installed 

45  unmovable  in  the  direction  of  transfer  of  the  con- 
tent  B.  Then,  with  the  lateral  middle  position  of  the 
guides  1  rotatably  supported  in  the  direction  of 
folding  of  the  side  flaps  A2,  hitting  parts  1a  are 
formed  oppositely  nearly  in  parallel  with  the  closed 

50  sides  B2,  B2,  in  the  initial  state  that  the  guides  are 
off  the  content  B,  at  one  end  of  a  straight  inner 
surface  facing  the  content  B,  and  that  folding  parts 
1b  are  formed,  on  the  other  end  of  the  inner 
surface,  oppositely  nearly  in  parallel  with  the  side 

55  flaps  A2,  in  the  initial  state  that  the  guides  are  off 
the  content  B. 

Furthermore,  these  side-folding  guides  1  are 
rotatably  supported  each  on  a  support  shaft  1c 

7 
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which  forms  a  spiral  guide  path  as  a  guide  moving 
means.  As  shown  in  Figs.  10  and  11,  when  the 
hitting  part  1a  comes  into  contact  with  the  side 
flaps  A2,  the  middle  part  of  its  inner  surface  makes 
a  quarter  turn  in  the  direction  of  folding  of  the  side 
flaps  A2  while  tracing  the  corners  B3  which  are 
equivalent  to  the  four  corners  of  the  sides  B1  ,  B1  , 
B2,  B2  of  the  content  B.  With  this  quarter  turn,  the 
folding  part  1  b  is  lowered  to  a  specific  level  toward 
the  lower  flaps  A3,  A3  until  it  faces  the  forward  end 
of  the  side  flaps  A2  of  the  folding  part  3b,  where  a 
sheet-like  directing  plate  is  protrusively  installed, 
horizontally  protruding  toward  the  middle  part  in  a 
vertical  direction  of  the  side  flaps  A2. 

The  side-folding  guides  1,  1  located  upstream 
are  rotatably  mounted  as  up-folding  means  along 
the  upper  end  of  the  inner  surface  thereof,  moving 
the  movable  upright  surfaces  1e,  1e  into  contact 
with,  and  away  from,  the  open  sides  B1,  B1  of  the 
content  B.  The  movable  upright  surfaces  1e,  1e,  in 
the  initial  state  when  they  are  off  the  content  B,  are 
inclined  in  a  direction  in  which  the  upright  surfaces 
1e,  1e  move  away  from  the  open  sides  B1,  B1; 
and,  contacting  the  side  flaps  A2,  A2,  the  side- 
folding  guide  makes  a  quarter  turn  while  tracing  the 
corners  B3,  B3.  The  movable  upright  surfaces  1e, 
1e  are  then  gradually  moved  upright  by  a  cam  or 
the  like,  moving  pressing  surfaces  1f,  1f  horizon- 
tally  outward  from  the  bottom  end  of  the  folding 
parts  1b,  1b  as  shown  in  Fig.  9. 

Furthermore,  the  support  shafts  1c,  1c  of  these 
upstream  side-folding  guides  1,  1  are  elastically 
supported,  when  required,  toward  the  center  of  a 
crosswise  direction  which  is  the  direction  of  the 
extension  lines  of  the  closed  sides  B2,  B2  of  the 
content.  And  then  the  support  shafts  1c,  1c  are 
connected  with  a  driving  unit  such  as  a  stepping 
motor,  and  moved  forwardly  and  backwardly  by 
this  driving  unit.  On  the  way  of  the  backward  path, 
return  projections  1  g,  1  g  are  fixedly  installed  as  the 
reversion  holding  means  as  shown  in  Fig.  15. 

The  driving  unit  of  the  upstream  side-folding 
guides  1,  1  is  connected  with  a  control  circuit  10 
described  later,  which  controls  the  operation  of  the 
driving  unit.  In  the  initial  state  immediately  after  the 
completion  of  the  body  wrapping  process,  the  hit- 
ting  parts  1a,  1a  and  the  folding  parts  1b,  1b  are 
held  on  standby  in  a  position  where  the  wrapping 
sheet  A  and  the  content  B  being  carried  downward 
on  the  elevator  2  described  later  are  not  interfered 
with.  Nearly  simultaneously  with  the  forward  move- 
ment  of  the  transfer  means  3  described  later,  the 
hitting  parts  1a,  1a  are  moved  in  the  same  direc- 
tion.  When  an  overlap-folding  signal  has  been  in- 
putted  from  the  control  circuit  10,  the  folding  parts 
1b,  1b  stop  nearly  in  the  medium  position  of  the 
open  sides  B1,  B1  of  the  content  B  after  the 
completion  of  the  first  transfer  of  the  content  B  by 

the  transfer  means  3,  then  approaching  the  folding 
parts  1b,  1b  of  the  downstream  side-folding  guides 
1,  1  which  rotate  at  the  second  transfer  of  the 
following  content  B  to  thereby  delivering  the  con- 

5  tent  to  the  downstream  side-folding  guides  1,  1 
while  holding  the  upstream  side  flaps  A2,  A2  that 
have  been  folded. 

When  a  normal-folding  signal  has  entered  from 
the  control  circuit  10,  after  the  completion  of  the 

io  first  transfer  of  the  content  B  by  the  transfer  means 
3  described  later,  the  folding  parts  1b,  1b  are 
moved  forward  as  far  as  the  position  where  the 
upstream  side  flaps  A2,  A2  are  folded.  Subse- 
quently,  the  folding  parts  1b,  1b  are  moved  further 

is  forward  at  the  same  speed  simultaneously  as  the 
transfer  speed  of  the  content  B,  approaching  the 
folding  parts  1b,  1b  of  the  downstream  side-folding 
guides  1,  1  that  have  rotated.  In  this  position,  the 
folding  parts  1b,  1b  stop  forward  movement.  Thus 

20  the  content  B  is  delivered  to  the  downstream  side- 
folding  guides  1,  1  while  holding  the  upstream  side 
flaps  A2,  A2  folded,  and  then  the  upstream  side- 
folding  guides  1,  1  are  moved  backward  to  the 
upstream  side.  Thereafter,  the  upstream  side-fold- 

25  ing  guides  1,  1  are  moved  backward  to  the  up- 
stream  side,  into  engagement  with  the  return  pro- 
jections  1g,  1g  on  the  way  of  backward  movement, 
thereby  forcing  the  side-folding  guides  1  ,  1  to  turn 
in  the  reverse  direction  of  folding  to  reset  to  the 

30  initial  state. 
The  side-folding  guides  1,  1  located  on  the 

downstream  side  have  fixed  upright  surfaces  1  h,  1  h 
along  the  upper  edge  of  the  inner  surface,  protrud- 
ing  oppositely  to  the  open  sides  B1,  B1  of  the 

35  content  B.  The  fixed  upright  surfaces  1h,  1h  are 
provided,  as  an  up-folding  means,  at  the  upper 
edge  continued  with  upward  inclined  sides  1h',  1h' 
inclined  upward  as  they  go  from  the  folding  part 
1b,  1b  side  toward  the  hitting  part  1a,  1a  side  as 

40  shown  in  Figs.  13  and  14.  And  also  projections  1i, 
1i  having  an  acute-angle  section  are  provided  on 
the  lower  end  of  the  hitting  parts  1a,  1a  inclined  in 
a  direction  in  which  they  go  away  from  the  open 
sides  B1,  B1  of  the  content  B,  as  they  move 

45  toward  the  forward  end  of  the  folding  parts  1b,  1b 
of  the  fixed  upright  surfaces  1h,  1h. 

Furthermore,  temporarily  holding  parts  1j,  1j 
using  for  example  permanent  magnets  or  elec- 
tromagnets  are  fixedly  mounted  as  a  reversion 

50  holding  means  in  the  vicinity  of  the  holding  parts 
1b,  1b  of  the  downstream  side-folding  guides  1,1; 
the  hitting  parts  1a,  1a  are  held  on  standby  nearly 
in  parallel  with  the  downstream  closed  side  B2  of 
the  content  B  that  has  been  transferred  by  the 

55  transfer  means  3  described  later,  and  at  the  same 
time,  inclined  cam  faces  1k,  1k  on  the  underside  of 
these  hitting  parts  1a,  1a.  Then,  the  inclined  cam 
faces  1k,  1k  that  have  rotated  in  the  direction  of 
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folding  when  contacting  the  side  flaps  A2,  A2,  are 
engaged  with  the  inclined  sides  4a,  4a  of  the  up- 
folding  guides  4,  4  described  below.  These  down- 
stream  side-folding  guides  1,1  are  forced  to  turn  in 
the  reverse  direction  of  folding,  to  reset  to  the  initial 
state,  to  thereby  facilitate  the  rotation  of  the  hitting 
parts  1a,  1a  not  illustrated  in  the  reverse  direction 
of  folding  when  needed. 

Also,  when  the  content  B  is  high,  pressing  rods 
11,  11  are  installed,  as  occasion  requires,  nearly 
horizontally  through  from  the  support  shafts  1c,  1c 
of  the  downstream  side-folding  guides  1,  1  to  the 
up-folding  guides  4,  4  described  below  as  shown  in 
Fig.  16;  and  there  is  provided  a  clearance  between 
the  pressing  rods  11,  11  and  the  open  sides  B1, 
B1  of  the  content  B  through  which  the  up-folding 
guides  4,  4  can  pass.  Then  the  pressing  rods  11, 
11  are  brought  into  contact  with  the  side  flaps  A2 
that  have  been  folded,  thereby  holding  the  folded 
state  of  the  side  flaps  A2  until  the  completion  of 
up-folding  of  the  lower  flaps  A3,  A3  by  the  up- 
folding  guides  4,  4. 

The  elevator  2  has  a  mounting  surface  2a 
which  the  bottom  surface  B5  of  the  content  B 
contacts;  the  mounting  surface  2a  is  arranged  so 
that  it  can  reciprocate  vertically  along  an  elevating 
path  2b.  This  mounting  surface  2a  in  the  direction 
that  the  content  B  is  horizontally  carried  by  a 
transfer  means  3  described  later  is  formed  wide 
enough,  as  shown  in  Fig.  4,  to  mount  two  contents 
B  in  parallel  in  the  direction  of  transfer,  and  also  is 
formed  short  in  the  lateral  direction  which  meets 
the  direction  of  transfer  at  right  angles,  that  is, 
short  in  the  lateral  direction  at  the  downstream  side 
than  at  the  upstream  side  in  the  direction  of  trans- 
fer,  and  nearly  the  same  as,  or  shorter  than,  the 
length  in  the  lateral  direction  of  the  smallest  con- 
tent  B.  Under  the  elevator  2  on  the  downstream 
side  are  connected  arms  2c,  2c  which  protrude 
outside  in  the  lateral  direction. 

On  these  arms  2c,  2c  are  vertically  mounted 
hanging-flap  receiving  bases  2d,  2d,  which  can 
reciprocate  in  the  lateral  direction.  These  hanging- 
flap  receiving  bases  2d  2d  are  so  arranged  that 
their  upper  surface  is  at  the  same  level  as  the 
mounting  surface  2a,  and  at  the  same  time,  are 
connected,  as  shown  in  Fig.  16,  by  connecting 
pieces  2e,  2e  to  support  frames  5b,  5b  of  the 
folding  guides  5,  5  described  later,  to  thereby 
support  the  upper  surface  of  the  hanging-flap  re- 
ceiving  bases  2d,  2d  contiguously  to  the  vicinity  of 
the  right  and  left  ends  of  the  bottom  surface  B5  of 
the  content  B,  correspondingly  to  a  change  in  the 
length  of  the  content  B.  To  the  arms  2c,  2c  and  the 
mounting  surface  2a  is  connected  the  driving  unit 
of  for  example  the  stepping  motor,  to  move  the 
driving  unit  upward  and  downward. 

The  driving  unit  of  the  elevator  2  is  connected 
to,  and  controlled  by,  the  control  circuit  10  de- 
scribed  later,  like  the  driving  unit  of  the  above- 
described  upstream  side-folding  guides  1,1.  When 

5  an  overlap-folding  signal  has  been  inputted  from 
the  control  circuit  10  in  the  initial  state  immediately 
after  the  completion  of  the  body  wrapping  process, 
the  mounting  surface  2a  and  the  hanging-flap  re- 
ceiving  bases  2d,  2d  are  elevated  so  that  a  verti- 

io  cally  nearly  middle  position  will  face  the  hitting 
parts  1a  of  the  side-folding  guides  1  stated  above, 
regardless  of  the  height  of  the  content  B. 

When  a  normal-folding  signal  has  been  entered 
from  the  control  circuit  10,  the  mounting  surface  2a 

is  and  the  hanging-flap  receiving  bases  2d,  2d  are 
moved  upward  or  downward  until  the  bottom  sur- 
face  B5  of  the  content  B  is  at  nearly  the  same  level 
as  the  bottom  end  of  the  folding  part  1b  of  the 
side-folding  guides  1  that  has  moved  downward, 

20  regardless  of  the  height  of  the  content  B;  then  after 
the  completion  of  forward  movement  of  the  transfer 
means  3  described  later  and  the  first  upward 
movement  of  the  up-folding  guides  4,  4,  the  mount- 
ing  surface  2a  and  the  hanging-flap  receiving 

25  bases  2d,  2d  are  moved  upward  to  the  same 
upper-limit  position  as  the  upper  surface  of  the 
folding  guides  5,  5  described  later.  Then,  with  the 
start  of  the  subsequent  body  wrapping  process,  the 
mounting  surface  2a  and  the  hanging-flap  receiving 

30  bases  2d,  2d  are  lowered  to  reset  to  the  initial 
state. 

The  transfer  means  3  is  so  mounted  vertically 
through  the  mounting  surface  2a  of  the  elevator  2 
as  to  reciprocate  in  the  direction  of  the  extension 

35  lines  of  the  open  sides  B1  ,  B1  facing  the  upstream 
closed  side  B2  of  the  content  B,  with  the  upper  end 
of  a  vertical  pushing  surface  3a  arranged  below  the 
folding  guide  5,  5  described  later.  The  transfer 
means  3  is  connected  with  a  driving  unit  such  as 

40  the  stepping  motor,  by  which  the  pushing  surface 
3a  is  reciprocated. 

The  driving  unit  of  the  transfer  means  3  is 
connected  to  the  control  circuit  10  described  later, 
by  which  the  operation  of  the  driving  unit  is  con- 

45  trolled.  In  the  initial  state  immediately  after  the 
completion  of  the  body  wrapping  process,  the 
pushing  surface  3a  is  held  on  standby  on  the  same 
vertical  surface  as  the  upstream  closed  side  B2  of 
the  content  B.  The  forward  movement  of  the  push- 

so  ing  surface  3a  is  started  nearly  simultaneously  with 
the  forward  movement  of  the  upstream  side-folding 
guides  1  ,  1  until  the  downstream  closed  side  B2  of 
the  content  B  comes  to  a  stop  in  a  position,  hitting 
against  the  hitting  parts  1a,  1a  of  the  downstream 

55  side-folding  guides  1,  1.  Subsequently,  the  up- 
stream  side-folding  guides  1,  1  move  forwardly  as 
far  as  a  specific  position  of  the  open  sides  B1  ,  B1  , 
and  the  pushing  surface  3a  moves  again  further 
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forwardly  at  the  same  speed,  stopping  in  a  position 
located  further  downstream  of  the  downstream 
side-folding  guides  1,1,  then  moving  backward  to 
the  upstream  side  on  the  way  of,  or  after  the  end 
of,  upward  movement  of  the  elevator  21,  to  return 
to  the  initial  state. 

The  up-folding  guides  4,  4  are  vertically  in- 
stalled  on  nearly  the  same  plane  as  the  parallel 
open  sides  B1  ,  B1  of  the  content,  and  close  to  the 
downstream  side  of  the  standby  position  of  the 
downstream  side-folding  guides  1  ,  1  .  At  the  upper 
end  of  the  up-folding  guides  4,  4  on  the  lateral 
guides  1,  1  side  are  formed  the  inclined  sides  4a, 
4a  which  are  gently  inclined  upward,  facing  the 
lower  flaps  A3,  A3  as  shown  in  fig.  16,  so  that  the 
up-folding  guides  4,  4  are  vertically  movably  sup- 
ported,  to  thereby  protrude  such  engaging  parts 
4b,  4b  as  a  sponge,  which  contact  the  adhesive 
surface  of  the  adhesive  tapes  C2,  C2  affixed  on  the 
forward  end  of  the  upper  flaps  A4,  A4.  Also,  the  up- 
folding  guides  4,  4  are  connected  to  the  driving 
unit  such  as  the  stepping  motor,  by  which  their 
vertical  movement  is  effected. 

The  driving  unit  of  the  up-folding  guides  4,  4  is 
connected  with  the  control  circuit  10  described 
later,  by  which  the  operation  of  the  up-folding 
guides  4,  4  will  be  controlled.  In  the  initial  state 
immediately  after  the  completion  of  the  body  wrap- 
ping  process,  the  inclined  side  4a,  4a  are  moved  to 
adjust  their  level  slightly  higher  than  the  mounting 
surface  2a  irrespective  of  the  downward  stroke  of 
the  mounting  surface  2a  of  the  elevator,  on  the 
basis  of  an  overlap-  or  normal-folding  signal  en- 
tered  from  the  control  circuit  10.  When  the  overlap- 
folding  signal  is  received  from  the  control  circuit  10 
after  the  end  of  the  forward  movement  of  the 
transfer  means  3,  the  content  B  is  moved  upward 
along  the  open  sides  B1  ,  B1  as  far  as  the  position 
which  is  lower  by  a  specific  length  than  the  vicinity 
of  the  upper  surface  B4  of  the  content  B  and  will 
not  contact  the  oblique  folding  line  A4'  of  the  upper 
flaps  A4,  A4.  Thereafter,  the  up-folding  guides  4,  4 
are  further  raised  to  the  vicinity  of  the  lower  end  of 
the  folding  guides  5,  5  at  the  same  rate  as  the 
speed  of  the  mounting  surface  2a  at  the  time  of 
upward  movement  of  the  mounting  surface  2a. 

The  folding  guides  5,  5  are  supported  above 
the  up-folding  guides  4,  4  and  connected  to  a 
driving  unit  so  that  their  inner  ends  5a,  5a  can 
move  in  the  lateral  direction  toward,  or  away  from, 
each  other,  or  that  the  support  frames  5b  5b  are 
laterally  adjustably  mounted  above  the  up-folding 
guides  4,  4  correspondingly  to  a  change  in  the 
length  of  the  content  B  as  shown  in  Fig.  17.  The 
inner  ends  5a,  5a  of  the  folding  guides  5,  5  are 
laterally  movably  supported  on  the  support  frames 
5b,  5b.  The  folding  guides  5,  5  are  also  connected 
to  weights  5c,  5c  which  give  a  specific  pressure  in 

a  direction  in  which  the  inner  ends  5a,  5a  approach 
each  other,  to  stoppers  5d,  5d  which  stop  the 
projection  of  the  inner  ends  5a,  5a  and  also  release 
to  allow  the  projection  of  the  inner  ends  5a,  5a  by 

5  contacting  the  upper  surface  B4  of  the  content  B 
when  the  elevator  2  has  ascended,  and  to  reset 
means  5e,  5e  which  engage  the  stoppers  5d,  5d 
when  the  projected  inner  ends  5a,  5a  have  been 
moved  in  the  reverse  direction  of  projection. 

io  When  the  inner  ends  5a,  5a  of  the  folding 
guides  5,  5  are  reciprocated  by  the  driving  unit, 
this  driving  unit  continues  to,  and  is  controlled  by, 
the  control  circuit  10  described  later.  In  the  initial 
state,  the  inner  ends  5a,  5a  are  kept  on  standby  on 

is  the  same  plane  as  the  open  sides  B1,  B1  of  the 
content  B  which  is  moved  upward  by  the  elevator 
2,  and  are  moved  out  along  the  upper  surface  B4 
of  the  content  B  immediately  before  the  ascending 
content  B  passes  between  the  inner  ends  5a,  5a, 

20  and  thereafter  are  pressed  with  a  specific  amount 
of  pressure  against  the  open  sides  B1,  B1  of  the 
ascending  content  B.  Then,  immediately  after  the 
content  B  that  has  ascended  passes  through  be- 
tween  the  inner  ends  5a,  5a,  the  inner  ends  5a,  5a 

25  protrude  out  along  the  bottom  surface  B5  of  the 
content  B.  After  the  end  of  this  projection,  the  inner 
ends  5a,  5a  are  moved  in  the  reverse  direction  of 
projection  simultaneously  with  the  descent  of  the 
elevator,  then  returning  to  the  initial  state. 

30  When  the  inner  ends  5a,  5a  of  the  folding 
guides  5,  5  are  to  be  moved  by  the  weights  5c,  5c 
in  a  direction  in  which  they  approach  each  other, 
the  weights  5c,  5c  are  connected  to  the  inner  ends 
5a,  5a  by  a  wire  member  such  as  a  wire,  which  are 

35  suspended  by  a  rotatable  roller  installed  on  the 
support  frames  5b,  5b,  to  thereby  constantly  press 
the  inner  ends  5a,  5a  by  the  weight  toward  each 
other. 

The  stoppers  5d,  5d  are  vertically  movably 
40  mounted  on  the  support  frames  5b,  5b,  moving 

vertically  into  contact  with,  and  away  from,  the 
inner  ends  5a,  5a  on  the  way  of  descent  of  the 
content  B  on  the  elevator  2.  The  stoppers  5d,  5d 
are  constantly  pressed  by  an  elastic  member  such 

45  as  a  spring  in  a  direction  in  which  they  will  contact 
the  inner  ends  5a,  5a,  and  also  are  moved  away 
from  the  inner  ends  5a,  5a  by  the  hitting  of  the 
right  and  left  ends  of  the  upper  surface  B4  of  the 
ascending  content  B. 

50  The  reset  means  5e,  5e  provide  a  power  for 
descending  for  example  the  elevator  2  or  moving 
back  the  transfer  means  3  when  starting  operation 
after  the  completion  of  protrusion  of  the  inner  ends 
5a,  5a  by  the  weights  5c,  5c;  in  the  present  em- 

55  bodiment,  the  inner  ends  5a,  5a  are  connected  by 
an  elastic  member  such  as  a  spring  or  a  wire 
member  such  as  a  wire  to  the  arms  2c,  2c  protrud- 
ing  in  the  lateral  direction  from  the  underside  of  the 
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elevator  2.  After  the  descent  of  the  elevator  2  from 
the  upper-limit  position  to  a  specific  level  position, 
the  inner  ends  5a,  5a  are  moved  away  from  each 
other,  thus  returning  to  the  initial  state. 

Furthermore,  below  the  inner  ends  5a,  5a  of 
the  folding  guides  5,  inclined  surfaces  5f,  5f  are 
formed  continued  to  the  support  frames  5b,  5b, 
inclining  downward  in  a  direction  in  which  they 
move  away  from  the  open  sides  B1,  B1  of  the 
content  B  as  it  goes  downward,  or  formed  integral 
with  the  inner  ends  5a,  5a.  And  there  are  formed 
angle  sections  5g,  5g  projecting  downward,  that  is, 
toward  most  folding  down  the  upper  flaps  A4,  A4, 
at  the  central  part  facing  the  center  of  the  width- 
wise  direction  of  the  upper  flaps  A4,  A4  before 
folding  down  the  lower  end  of  these  inclined  sur- 
faces  5f,  5f. 

Furthermore,  between  the  side-folding  guides  1 
and  the  up-folding  guides  4,  4  are  arranged  down- 
folding  guides  6,  6  as  shown  in  Fig.  19  in  the 
transfer  path  3b  on  which  the  content  B  is  horizon- 
tally  carried  by  the  transfer  means  3;  the  down- 
folding  guides  6,  6  incline  downward  as  for  exam- 
ple  the  content  B  goes  toward  the  downstream  side 
in  the  direction  of  transfer,  hitting  to  fold  down  the 
upper  flaps  A4,  A4  along  the  open  sides  B1,  B1, 
and,  at  the  same  time,  being  supported  removable 
out  of  the  transfer  path  3b  or  movable  backward 
and  forward. 

Furthermore,  near  the  folding  guides  5,  5  is 
installed  a  support  means  which  elastically  pro- 
trudes  along  the  bottom  surface  B5  of  the  content 
B  that  has  been  carried  upward  on  the  elevator  2. 
This  support  means,  as  shown  in  Fig.  12,  com- 
prises  a  latch  7  of  a  little  projection  which  projects 
from  the  support  frames  5b,  5b  of  the  folding 
guides  5,  5  toward  the  right  and  left  ends  of  the 
bottom  surface  B5  through  an  elastic  member  7a 
such  as  a  spring,  and  a  latch  of  large  projection 
which  projects  toward  nearly  the  center  of  the 
bottom  surface  B5,  moving  into,  and  out  of,  a 
recess  2f  formed  by  cutting  in  the  downstream  end 
of  the  mounting  surface  2a  of  the  elevator  2.  The 
upper  end  surfaces  of  these  latches  7  and  8  are 
arranged  at  much  the  same  level  as  the  upper 
surfaces  of  the  folding  guides  5,  5  and  support  the 
bottom  surface  B5  of  the  content  B  in  its  projected 
state. 

The  latch  8  which  projects  largely  has  an  up- 
right  piece  8b  on  the  base  8a  arranged  at  a  lower 
level  than  the  lower  limit  position  of  the  mounting 
surface  2a  as  shown  in  Fig.  1;  the  upright  piece  8b 
is  movable  backward  and  forward  in  the  direction 
of  transfer  of  the  content  B  which  is  carried  by  the 
transfer  means  3.  Between  this  upright  piece  8b 
and  the  frame  8d  is  interposed  an  elastic  member 
7c  such  as  a  spring  for  pressing  the  upright  piece 
8b  constantly  toward  the  upstream  side. 

Furthermore,  in  the  case  of  the  present  em- 
bodiment,  the  wrapping  sheet  A  wrapped  on  the 
body  of  the  content  B  is  heaped  with  the  forward 
ends  A5  bent  obliquely  upward  as  shown  in  Fig.  1. 

5  The  forward  ends  A5  thus  bent  are  further  repeat- 
edly  bent  and  bent  back  by  the  use  of  a  tape 
attaching  mechanism  11,  thus  attaching  the  adhe- 
sive  tapes  C1,  C2,  C2,  partly  projected,  on  the 
forward  end  A5  of  the  wrapping  sheet  A  located  at 

io  the  downstream  end  in  the  direction  of  heaping, 
and  then  feeding  out  one  by  one  by  a  sheet 
feeding  mechanism  12  toward  a  wrapping  start 
position  P1,  on  a  specific  position  on  the  elevator 
2. 

is  With  the  content  B  placed  on  the  wrapping 
sheet  A  thus  fed,  the  wrapping  sheet  A  and  the 
content  B  are  lowered  by  the  elevator  2  as  shown 
in  Fig.  3  (a),  the  wrapping  sheet  A  being  folded  up 
nearly  in  a  form  of  U  letter  along  the  sides  B2,  B2 

20  and  the  bottom  surface  B5  of  the  content  B.  There- 
after,  the  elevator  2  is  slightly  moved  upward  as 
shown  in  Fig.  3  (b),  thereby  holding  the  content  B 
between  the  compression  plates  13,  13,  by  which 
the  content  B  is  compressed  from  both  above  and 

25  below.  Then,  the  body  wrapping  guides  14,  14  are 
moved  in  a  direction  in  which  they  approach  each 
other  along  the  upper  surface  B4  of  the  content  B 
as  shown  in  Figs.  3  (c)  to  (f),  thus  folding  to  overlap 
the  forward  end  A5  and  last  end  A6  of  the  wrap- 

30  ping  sheet  A  along  the  upper  surface  B4  of  the 
content  B.  At  the  same  time,  the  adhesive  tapes 
C1  ,  C2,  C2  are  attached  across  the  forward  end  A5 
and  the  last  end  A6  to  seal  the  content  B.  There- 
after  the  elevator  2  moves  slightly  downward  as 

35  shown  in  Fig.  3  (g),  releasing  the  compression  from 
the  content  B.  Finally  the  compression  plates  13, 
13  are  pulled  out,  thus  finishing  the  body  wrapping 
process. 

In  the  meantime,  mounted  on  the  wrapping 
40  start  position  P1  are  reference  guides  15  above  the 

elevator  2,  facing  either  one  of  both  sides  B2,  B2 
facing  the  content  B  and  at  least  remaining  sides 
B1  ,  B1  as  shown  in  Figs.  1  and  2.  The  content  B  is 
properly  positioned  by  hitting  its  sides  B1,  B1,  B2, 

45  B2  against  the  reference  guides  15  when  placed  in 
the  wrapping  start  position  P1  thus  surrounded. 
Between  the  wrapping  start  position  P1  and  the 
wrapping  end  position  P2  is  installed  a  guide  path 
16  for  holding  the  upward  bent  forward  end  A5  of 

50  the  wrapping  sheet  A  affixed  with  the  adhesive 
tapes  C1  ,  C2,  C2. 

Furthermore,  on  the  upper  surface  of  the  de- 
vice  having  the  wrapping  start  position  P1  and  the 
wrapping  end  position  P2  are  installed,  as  shown  in 

55  Fig.  2,  a  sheet  feed  start  switch  S1,  a  wrapping 
start  switch  S2,  a  wrapping  changeover  switch  S3, 
and  an  input  means  9,  for  example  a  keypad.  The 
input  means  9,  as  shown  in  Fig.  4,  is  connected 

11 
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with  the  control  circuit  10,  to  variably  enter  the 
width  W  of  each  open  side  B1  ,  length  L  intersect- 
ing  this  width  W,  and  height  of  the  content  B 
before  starting  wrapping  every  time  these  sizes  are 
changed,  and  also  to  variably  enter  the  length  SL 
and  width  of  the  wrapping  sheet  A  before  wrapping 
is  started,  and  then  displays  these  values  entered 
on  a  display  9a  such  as  a  CRT. 

The  control  circuit  10  comprises  a  computing 
means,  a  comparison  means,  and  a  control  means, 
and  has  an  input  interface  10a,  a  microcomputer 
10b  comprising  ROM,  RAM  and  CPU,  and  an  out- 
put  interface  10c. 

The  input  interface  10a  functions  to  select  ei- 
ther  the  output  to  the  CPU  an  input  value  from  the 
input  means  9  or  the  output  to  the  CPU  an  output 
signal  from  the  sheet  feed  start  switch  S1,  the 
wrapping  start  switch  S2  and  the  wrapping  chan- 
geover  switch  S3. 

The  ROM  of  the  microcomputer  10b  stores  a 
program  for  controlling  the  CPU.  The  CPU  takes  in 
a  necessary  outside  data  from  the  input  interface 
10a  in  accordance  with  the  program,  performs 
arithmetic  processing  while  receiving  data  from, 
and  outputting  data  to,  the  RAM,  and  outputs  a 
processed  data  to  the  output  interface  10c  when 
required. 

The  output  interface  10c,  receiving  an  output 
signal  from  the  CPU,  operates  the  driving  unit  of 
the  tape  applying  mechanism  11  and  the  driving 
unit  of  the  sheet  feed  mechanism  12  in  order  by 
manually  operating  the  sheet  feed  start  switch  S1  , 
operates  the  driving  unit  of  the  elevator  2,  the 
driving  unit  of  the  compression  plates  13,  13,  the 
driving  unit  of  the  body  wrapping  guides  14,  14, 
the  driving  unit  of  the  transfer  means  3,  the  driving 
unit  of  the  upstream  side-folding  guides  1,1,  and 
the  driving  unit  of  the  up-folding  guides  4,  4  in 
order  by  manually  operating  the  wrapping  start 
switch  S2,  and  at  the  same  time  operates  the 
driving  unit  of  the  tape  applying  mechanism  11  and 
the  driving  unit  of  the  sheet  feed  mechanism  12  in 
order. 

The  program  stored  in  the  ROM  is  partly 
shown  in  a  flowchart  in  Fig.  6,  with  reference  to 
which  a  process  for  discriminating  the  normal  fold- 
ing  and  the  overlap  folding  will  be  explained. 

When  the  program  is  started,  the  microcom- 
puter  10b  first  reads  the  width  W  and  length  L  of 
the  open  sides  B1,  B1  of  the  content  B  and  the 
length  SL  of  the  wrapping  sheet  A  from  the  input 
means  9,  and  then  a  remainder  after  subtraction  of 
the  length  L  of  the  content  B  from  the  length  SL  of 
the  wrapping  sheet  A  is  divided  by  2,  to  thereby 
determine  an  overhang  length  F  of  each  overhang 
end  A1  extruding  from  the  open  sides  B1,  B1  of 
the  content  B. 

Next,  a  decision  is  made  to  see  whether  this 
computation  result  is  smaller  than  a  half  of  the 
width  W  of  each  open  side  B1  of  the  content  B. 
When  the  overhang  length  F  of  each  overhang  end 

5  A1  is  greater  than  a  half  of  the  width  W  of  each 
side  B1,  the  compression  plates  13,  13  are  pulled 
out  from  the  content  B  the  body  of  which  has  been 
wrapped  with  the  wrapping  sheet  A,  thus  ending 
the  body  wrapping  process.  Immediately  after  the 

io  completion  of  the  body  wrapping  process,  an  over- 
lap-folding  signal  is  outputted  to  the  driving  unit  of 
the  elevator  2,  the  driving  unit  of  the  upstream 
side-folding  guides  1,1,  and  the  driving  unit  of  the 
up-folding  guides  4,  4,  ending  the  program. 

is  When  the  overhang  length  F  of  each  overhang 
end  A1  is  equal  to,  or  less  than,  the  width  W  of 
each  side  B1,  the  compression  plates  13,  13  are 
drawn  out  from  the  content  B  the  body  of  which 
has  been  wrapped  with  the  wrapping  sheet  A, 

20  ending  the  body  wrapping  process.  Immediately 
after  the  completion  of  the  body  wrapping  process, 
a  normal-folding  signal  is  outputted  to  each  of  the 
driving  unit  of  the  elevator  2,  the  driving  unit  of  the 
upstream  side-folding  guides  1,1,  and  the  driving 

25  unit  of  the  up-folding  guides  4,  4,  thus  finishing  the 
program. 

The  wrapping  changeover  switch  S3  is  used  to 
select  the  so-called  down-folding  wrapping  or  up- 
folding  wrapping  as  follows:  first,  the  lower  flaps 

30  A3,  A3  are  folded  up  and  then  the  upper  flaps  A4, 
A4  are  folded  down;  when  the  overhang  length  of 
the  upper  flaps  A4,  A4  overlapped  on  the  out- 
ermost  side  is  greater  than  the  height  of  the  con- 
tent  B,  the  so-called  down-folding  wrapping  for 

35  folding  the  forward  end  of  the  upper  flaps  A4,  A4 
along  the  bottom  surface  B5  of  the  content  B  is 
selected;  on  the  other  hand,  first  the  upper  flaps 
A4,  A4  are  folded  down  and  then  the  lower  flaps 
A3,  A3  are  folded  up;  when  the  overhang  length  of 

40  the  lower  flaps  A3,  A3  overlapped  on  the  outermost 
side  exceeds  the  height  of  the  content  B,  the  so- 
called  up-folding  wrapping  is  selected  for  folding 
the  forward  end  of  the  lower  flaps  A3,  A3  along  the 
upper  surface  B4  of  the  content  B.  Correspondingly 

45  to  this  selection,  the  control  circuit  10  automatically 
changes  the  operation  of  the  driving  unit  of  the 
tape  applying  mechanism  11,  the  sheet  feed 
mechanism  12,  the  driving  unit  of  the  elevator  2, 
and  the  driving  unit  of  the  folding  guides  5,  5. 

50  That  is,  in  the  down-folding  wrapping,  the  tape 
applying  mechanism  11  is  used  to  affix  the  adhe- 
sive  tapes  C2,  C2  in  positions  corresponding  to  the 
forward  ends  of  the  upper  flaps  A4,  A4  of  the 
wrapping  sheet  wrapped  on  the  body  of  the  con- 

55  tent  B  simultaneously  with  the  application  of  the 
adhesive  tape  C1  which  is  a  special  tape  for  seal- 
ing  the  wrapped  body.  Then,  the  down-folding 
guides  6,  6  are  removed  or  moved  out  of  the 

12 
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transfer  path  3b.  The  folding  guides  5,  5  will  not  be 
allowed  to  protrude  out  even  if  the  upper  surface 
B4  of  the  content  B  has  come  up  to  the  same  level 
as  the  lower  surface  of  the  folding  guides  5,  5  with 
the  rise  of  the  elevator  2. 

In  the  up-folding  wrapping,  the  tape  applying 
mechanism  11  is  operated  to  attach  the  special 
adhesive  tape  C1  for  sealing  the  wrapped  body, 
and  then  to  attach  the  adhesive  tapes  C2,  C2  in 
positions  corresponding  to  the  forward  ends  of  the 
lower  flaps  A3,  A3  of  the  wrapping  sheet  A  fed  out 
to  a  specific  length  and  wrapped  around  the  body. 
Then,  the  down-folding  guides  6,  6  are  installed  in, 
or  moved  into,  the  transfer  path  3b  and  at  the  same 
time  the  elevator  2  is  raised  until  the  upper  surface 
B4  of  the  content  B  is  at  the  same  level  as  the 
lower  surface  of  the  folding  guides  5,  5.  When  the 
elevator  2  has  stopped  at  this  level,  the  folding 
guides  5,5  are  protruded. 

Next,  the  operation  of  the  flap  folding  device  of 
the  wrapping  machine  will  be  explained. 

First,  the  wrapping  changeover  switch  S3  is 
operated  to  select  the  down-folding  wrapping.  In 
this  case,  the  sheet  feed  start  switch  S1  is  op- 
erated  to  supply  the  wrapping  sheet  A.  Then,  upon 
finishing  the  body  wrapping  process  by  operating 
the  sheet  feed  start  switch  S1,  particularly  in  the 
case  of  the  so-called  overlap  folding  that  the  over- 
hang  length  of  each  overhang  end  A1  is  greater 
than  a  half  of  the  width  of  each  open  side  B1  ,  the 
elevator  2  is  operated  to  adjust  the  level  of  the 
content  B  up  and  down  as  shown  in  Fig.  7  so  that 
the  middle  position  in  the  vertical  direction  of  the 
side  flaps  A2  faces  the  side-folding  guides  3  and 
accordingly  the  inclined  sides  4a,  4a  of  the  up- 
folding  guides  4,  4  will  be  slightly  higher  than  the 
mounting  surface  2a  after  the  adjustment. 

Also,  in  the  case  of  the  so-called  normal  fold- 
ing  that  the  overhang  length  of  each  overhang  end 
A1  is  less  than  a  half  of  the  width  of  each  open 
side  B1,  the  elevator  2  is  operated  to  adjust  the 
level  of  the  content  B  so  that,  as  shown  in  Fig.  8, 
the  bottom  surface  B5  faces  close  to  the  lower  end 
of  the  side-folding  guide  3,  and  accordingly  the 
inclined  sides  4a,  4a  of  the  up-folding  guides  4,  4 
are  slightly  higher  than  the  mounting  surface  2a 
after  adjustment. 

In  this  state  the  transfer  means  3  moves  for- 
ward  to  move  the  content  B  along  the  mounting 
surface  2a  of  the  elevator  2,  thereby  hitting  the 
downstream  closed  side  B2  nearly  simultaneously 
against  the  hitting  parts  1a,  1a  of  the  downstream 
side-folding  guides  1,  1  and  the  fixed  upright  sur- 
faces  1  h,  1  h  and  accordingly  pressing  the  wrapped 
body  parts  A7,  A7  near  the  base  end  of  the  down- 
stream  side  flaps  A2,  A2  facing  the  downstream 
closed  side  B2  against  the  downstream  closed  side 
B2. 

At  this  point  of  time,  the  forward  movement  of 
the  transfer  means  3  temporarily  stops  and  the 
content  B  is  unmovably  positioned  between  the 
vertical  pushing  surface  3a  and  the  hitting  parts  1a, 

5  1a  temporarily  held  by  temporary  holders  1j,  1j  and 
the  fixed  upright  surfaces  1h,  1h.  If  the  content  B  is 
off  its  mounting  position  toward  the  extension  line 
of  the  open  sides  B1,  B1,  the  position  is  properly 
corrected.  At  the  same  time,  when  the  content  B  is 

io  a  stack  of  many  sheets  of  paper  or  books,  the 
paper  and  books  will  be  properly  arranged. 

At  the  same  time,  the  downstream  side  flaps 
A2,  A2  are  brought  to  hit  against  the  directing 
plates  1d,  1d  of  the  folding  parts  1b,  1b,  especially 

is  preventing  the  lower  flaps  A3,  A3  from  crushing 
even  when  the  content  B  is  low  as  shown  in  Fig. 
11. 

Subsequently,  the  upstream  side-folding 
guides  1  ,  1  move  forward  to  hit  against  the  hitting 

20  parts  1a,  1a,  which  in  turn  strike  the  upstream 
closed  side  B2  of  the  unmovable  content  B  the 
body  of  which  has  been  wrapped  as  shown  by  a 
full  line  in  Fig.  9.  Accordingly  the  wrapped  body 
parts  A7,  A7  near  the  base  end  of  the  upstream 

25  side  flaps  A2,  A2  which  face  the  upstream  closed 
side  B2  are  pressed  against  the  upstream  closed 
side  B2. 

At  the  same  time,  the  directing  plates  1d,  1d  of 
the  folding  parts  1b,  1b  hit  against  the  upstream 

30  side  flaps  A2,  A2  to  direct  the  side  flaps  A2,  A2  in 
a  vertical  direction,  thus  preventing  the  lower  flaps 
A3,  A3  from  crushing  particularly  if  the  height  of 
the  content  B  is  low  as  shown  in  Fig.  11. 

Next,  the  intermedium  part  of  the  inner  surface 
35  of  the  upstream  side-folding  guides  1  ,  1  which  are 

moving  forward,  as  shown  by  an  alternate  long  and 
two  short  dashes  line  in  Fig.  9,  makes  a  quarter 
turn  while  tracing  the  corners  B3,  B3  of  the  up- 
stream  side  B2  and  the  open  sides  B1,  B1,  and 

40  accordingly  the  folding  parts  1b,  1b  move  down- 
ward  toward  the  lower  flaps  A3,  A3,  thereby  pulling 
the  whole  body  of  the  upstream  side  flaps  A2,  A2 
downward.  Therefore  the  upper  part  of  the  base 
end  of  the  side  flaps  A2  is  folded  tight  along  the 

45  open  sides  B1,  B1  of  the  content  B  while  being 
pressed  against  the  corners  B3,  B3.  At  the  same 
time,  when  the  mounting  position  of  the  content  B 
is  shifted  in  the  lateral  direction,  that  is,  the  direc- 
tion  of  extension  lines  of  the  closed  sides  B2,  B2, 

50  the  upstream  side-folding  guides  1,  1  rotate  to 
correct  the  position. 

At  this  time,  especially  in  the  case  of  the 
overlap  folding  that  the  overhang  length  of  each 
overhang  end  A1  is  greater  than  a  half  of  the  width 

55  of  each  open  side  B1,  both  the  folding  parts  1b,  1b 
and  the  movable  upright  surfaces  1e,  1e  which 
gradually  rise  upright  contact  a  nearly  middle  posi- 
tion  in  the  vertical  direction  of  the  side  flaps  A2  that 

13 
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have  been  folded  as  indicated  by  an  alternate  long 
and  two  dashes  line  in  Fig.  10,  thereby  scooping 
the  upstream  side  flaps  A2,  A2  upward  from  below 
to  fold  the  side  flaps  A2,  A2,  and,  at  the  same  time, 
obliquely  folding  the  lower  flaps  A3,  A3  along  the 
folding  lines  A3',  A3'  and  the  upper  flaps  A4,  A4 
along  the  folding  lines  A4',  A4'. 

Furthermore,  in  the  case  of  the  so-called  nor- 
mal  folding  that  the  overhang  length  of  each  over- 
hang  end  A1  is  less  than  a  half  of  the  width  of  each 
open  side  B1  ,  the  lower  end  of  these  folding  parts 
1b,  1b  lowers  to  the  vicinity  of  the  bottom  surface 
B5  of  the  content  B  as  indicated  by  an  alternate 
long  and  two  short  dashes  line  in  Fig.  11,  and  the 
pressing  surfaces  1f,  1f  hold  the  swelling  on  the 
upstream  side  of  the  lower  flaps  A3,  A3,  producing 
a  horizontal  folding  line.  At  the  same  time,  when 
the  content  B  is  low  and  the  upper  end  of  the 
movable  upright  surfaces  1e,  1e  which  rise  upright 
from  the  upper  surface  B4  is  high,  the  upstream 
side  of  the  upper  flaps  A4,  A4  are  folded  up 
simultaneously  with  the  folding  of  the  upstream 
side  flaps  A2,  A2. 

Thereafter,  the  transfer  means  3  moves  forward 
to  transfer  the  content  B  again,  and  the  down- 
stream  side-folding  guides  1,  1  are  released  from 
the  temporary  holders  1j,  1j  as  shown  in  Fig.  12; 
the  downstream  side-folding  guides  1,  1  make  a 
quarter  turn  while  the  middle  part  of  the  inner 
surface  traces  the  corners  B3,  B3  between  the 
downstream  side  B2  and  the  open  sides  B1,  B1, 
thus  pulling  the  whole  body  of  the  downstream  side 
flaps  A2,  A2  downward  to  fold  these  side  flaps  tight 
while  the  upper  part  of  the  base  end  of  the  side 
flaps  A2,  A2  is  pressed  against  the  corners  B3,  B3. 
At  the  same  time,  when  the  transfer  position  of  the 
content  B  shifts  in  the  lateral  direction,  the  down- 
stream  side-folding  guides  1,1  are  rotated  to  cor- 
rect  the  positional  shift. 

At  the  same  time,  the  downstream  side  flaps 
A2,  A2  are  scooped  upward  from  below  with  the 
upward  inclined  sides  1h',  1h'  of  the  fixed  upright 
surfaces  1h,  1h  as  shown  in  Fig.  13.  When  the 
content  B  is  high  and  the  upper  end  of  the  fixed 
upright  surfaces  1h,  1h  rising  upright  from  the 
upper  surface  B4  thereof  is  low,  only  the  down- 
stream  side  flaps  A2,  A2  will  be  folded. 

Particularly  in  the  case  of  the  so-called  overlap 
folding  that  the  overhang  length  of  each  overhang 
end  A1  is  greater  than  a  half  of  the  width  of  each 
open  side  B1  ,  the  forward  end  of  the  middle  part  in 
the  vertical  direction  of  the  folded  upstream  side 
flaps  A2,  A2  is  overlapped  with  the  outside  of  the 
forward  end  of  the  middle  part  in  the  vertical  direc- 
tion  of  the  folded  upstream  side  flaps  A2,  A2  when 
the  content  B  is  carried  by  the  transfer  means  3 
while  the  upstream  side-folding  guides  1,  1  are 
stopped  in  the  folding  position;  at  the  same  time, 

the  lower  flaps  A3,  A3  are  folded  obliquely  along 
the  folding  lines  A3',  A3'  and  the  upper  flaps  A4, 
A4  along  the  folding  lines  A4',  A4',  thus  being 
folded  each  into  a  trapezoidal  form  and  projecting 

5  out  in  the  lateral  direction. 
Furthermore,  in  the  case  of  the  so-called  nor- 

mal  folding  that  the  overhang  length  of  each  over- 
hang  end  A1  is  less  than  a  half  of  the  width  of  each 
open  side  B1,  the  lower  end  of  the  folding  parts  1b, 

io  1b  lowers  as  low  as  the  bottom  surface  B5  of  the 
content  B  as  shown  in  Fig.  14.  Also  when  the 
content  B  is  low  and  the  upper  end  of  the  fixed 
upright  surfaces  1h,  1h  is  higher  than  its  upper 
surface  B4,  the  downstream  side  flaps  A2,  A2  are 

is  folded  and  at  the  same  time  the  downstream  upper 
flaps  A4,  A4  are  folded  up.  Then,  as  the  content  B 
is  transferred  by  the  transfer  means  3,  a  horizontal 
folding  line  is  produced  at  the  downstream  base 
end  of  the  lower  flaps  A3,  A3  by  the  projections  1i, 

20  1i  having  an  acute-angle  section. 
Thereafter,  the  content  B  passes  through  be- 

tween  the  inner  surfaces  of  the  side-folding  guides 
3  that  have  rotated  as  indicated  by  an  alternate 
long  and  two  dashes  line  in  Fig.  12,  being  guides 

25  to  a  laterally  short  downstream  side  of  the  mount- 
ing  surface  2a.  In  the  vicinity  of  the  right  and  left 
ends  of  the  bottom  surface  B5  of  the  content  B 
protruding  from  this  mounting  surface  2a,  the  upper 
surface  of  the  -hanging-flap  receiving  bases  2d,  2d 

30  is  contiguously  supported,  to  thereby  prevent  the 
right  and  left  ends  or  their  vicinity  of  the  bottom 
surface  B5  from  drooping. 

At  the  same  time,  the  base  end  of  the  lower 
flaps  A3,  A3  hit  to  be  folded  against  the  inclined 

35  sides  4a,  4a  of  the  up-folding  guides  4,  4  which  are 
slightly  higher  than  the  mounting  surface  2a  of  the 
elevator  2,  thus  preventing  the  loosening  of  the 
side  flaps  A2thus  folded. 

Subsequently,  the  downstream  closed  side  B2 
40  of  the  content  B  that  has  been  transferred  by  the 

transfer  means  3  hits  against  the  upright  piece  8b 
of  the  latch  8  which  is  protruded  largely,  waiting  at 
the  upstream  end.  Then,  the  upright  piece  8b  being 
pressed  against  the  downstream  closed  side  B2  is 

45  moved  downstream  until  the  content  B  reaches  a 
specific  position,  thus  finishing  the  forward  move- 
ment  of  the  transfer  means  3. 

Almost  at  the  same  time,  the  upstream  side- 
folding  guides  1,  1  contiguously  engages  with  the 

50  return  projections  1g,  1g  on  the  way  of  return  as 
shown  in  Fig.  15,  thereby  forcing  the  upstream 
side-folding  guides  1,  1  to  turn  back  to  the  initial 
state.  Subsequently,  the  up-folding  guides  4,  4 
begin  to  rise  to  fold  the  lower  flaps  A3,  A3  to  the 

55  outside  of  the  side  flaps  A2  as  shown  in  Fig.  18 
(b).  Particularly  when  the  content  B  is  high,  the 
lower  flaps  A3,  A3  are  folded  up  to  the  outside  of 
the  side  flaps  A2  held  in  a  folded  state  by  the  push 

14 
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rods  11,  11.  At  the  same  time,  the  inclined  sides 
4a,  4a  contiguously  engages  with  inclined  cam 
faces  1k,  1k  of  the  downstream  side-folding  guides 
1,1,  forcing  the  downstream  side-folding  guides  1  , 
1  to  turn  back  to  return  to  the  initial  state  as  shown 
in  Fig.  15. 

At  this  time,  in  the  case  of  the  so-called  over- 
lap  folding  that  the  overhang  length  of  each  over- 
hang  end  A1  is  greater  than  a  half  of  the  width  of 
each  open  side  B1,  the  upper  ends  of  the  up- 
folding  guides  4,  4  go  up  to  the  level  where  they 
do  not  contact  the  oblique  folding  lines  A4'  of  the 
upper  flaps  A4,  A4.  Also  in  the  case  of  the  so- 
called  normal  folding  that  the  overhang  length  of 
each  overhang  end  A1  is  less  than  a  half  of  the 
width  of  each  open  side  B1  ,  the  upper  ends  of  the 
up-folding  guides  4,  4  rise  to  the  vicinity  of  the 
upper  surface  B4  of  the  content  B,  thus  ending  the 
up-folding  of  the  lower  flaps  A3,  A3. 

Thereafter,  the  mounting  surface  2a  of  the  ele- 
vator  2  and  the  hanging-flap  receiving  bases  2d,  2d 
move  upward,  and  the  content  B,  as  indicated  by  a 
full  line  in  Figs.  16  and  17  and  as  shown  in  Fig.  18 
(c),  is  pushed  upward  while  being  guided  by  the 
up-folding  guides  4,  4  which  have  started  upward 
movement  after  the  completion  of  folding,  along  the 
pushing  surface  3a  that  has  stopped  moving  for- 
ward  and  the  upright  piece  8b  of  the  latch  8  which 
protrudes  largely.  The  upper  flaps  A4,  A4  before 
down  folding  hit  against  the  angle  sections  5g,  5g 
of  the  folding  guides  5,  5,  pushing  to  spread  the 
upper  flaps  A4,  A4  such  that  the  widthwise  center 
will  protrude  most  downward  in  the  direction  of 
folding,  to  thereby  prevent  such  troubles  as  the 
entangled  application  of  the  adhesive  tapes  C2,  C2 
that  have  been  affixed  on  the  forward  ends  of  the 
upper  flaps  A4,  A4  and  the  occurrence  of  creases 
in  the  upper  flaps  A4,  A4. 

And  almost  at  the  same  time,  the  upper  sur- 
face  B4  of  the  content  B  which  is  going  upward  is 
guided  by  the  inclined  surfaces  5f,  5f  until  the  right 
and  left  ends  of  the  upper  surface  B4  hit  against 
the  stoppers  5d,  5d,  where  the  stoppers  5d,  5d 
move  away  from  the  inner  ends  5a,  5a  of  the 
folding  guides  5,  5.  Consequently  the  inner  ends 
5a,  5a  of  the  folding  guides  5,  5  are  pressed  by  the 
weights  5c,  5c  under  a  specific  pressure  against 
the  open  sides  B1  ,  B1  of  the  content  B. 

Therefore,  the  upper  flaps  A4,  A4  are  gradually 
folded  down  while  being  pressed  downward  as 
indicated  by  an  alternate  long  and  two  dashes  line 
in  Fig.  17  and  as  shown  in  Fig.  18  (d),  and  simulta- 
neously  the  adhesive  side  of  the  adhesive  tapes 
C2,  C2  affixed  on  the  forward  end  of  the  upper 
flaps  A4,  A4  is  attached  on  engaging  parts  4b,  4b 
such  as  sponge  protrusively  installed  on  the  outer 
surface  of  the  up-folding  guides  4,  4. 

The  content  B  being  carried  upward  on  the 
elevator  2  and  the  up-folding  guides  4,  4  move 
away  from  each  other  in  the  vertical  direction  from 
this  state,  pulling  the  upper  flaps  A4,  A4  downward 

5  to  overlap  with  the  outside  of  the  lower  flaps  A3, 
A3.  Then  only  the  content  B  goes  up,  and  the 
adhesive  tapes  C2,  C2  on  the  upper  flaps  A4,  A4 
are  detached  from  the  engaging  parts  4b,  4b. 
When  the  length  of  projection  of  the  upper  flaps 

70  A4,  A4  is  less  than  the  height  of  the  content  B  as 
shown  in  Figs.  1  to  17,  the  adhesive  tapes  C2,  C2 
on  the  upper  flaps  A4,  A4  while  being  pulled  by  the 
inner  ends  5a,  5a  of  the  folding  guides  5,  5  are 
affixed  for  sealing  on  the  lower  flaps  A3,  A3,  thus 

75  ending  the  flap  folding  process. 
When  the  length  of  projection  of  the  upper 

flaps  A4,  A4  is  greater  than  the  height  of  the 
content  B  and  accordingly  the  forward  end  of  the 
upper  flaps  A4,  A4  folded  appears  below  the  bot- 

20  torn  surface  B5  of  the  content  B,  the  inner  ends  5a, 
5a  of  the  folding  guides  5,  5  protrude  along  the 
bottom  surface  B5  of  the  content  B  at  the  weights 
5c,  5c  after  the  passage  of  the  content  B,  which  is 
moving  upward,  through  between  the  inner  ends 

25  5a,  5a  of  the  folding  guides  5,  5,  and  accordingly 
the  latches  7  of  a  little  projection  protrude  along 
the  right  and  left  ends  of  the  bottom  surface  B5, 
and  furthermore  the  upright  piece  8b  of  the  latch  8 
of  large  projection  also  protrudes  to  the  vicinity  of 

30  the  center  along  the  bottom  surface  B5. 
After  the  content  B  is  supported  by  the  latches 

7,  8,  the  mounting  surface  2a  of  the  elevator  2 
lowers,  and  the  inner  ends  5a,  5a  of  the  folding 
guides  5,  5  protrude  at  the  weights  5c,  5c  as 

35  shown  in  Fig.  18  (e),  to  thereby  fold  the  forward 
ends  of  the  upper  flaps  A4,  A4  along  the  bottom 
surface  B5  of  the  content  B,  and  at  the  same  time 
to  attach  the  adhesive  tapes  C2,  C2  applied  on 
these  forward  ends,  to  seal  the  content  B,  thus 

40  ending  the  flap  folding  process. 
Subsequently,  when  the  wrapping  changeover 

switch  S3  is  operated  to  select  up-folding  wrap- 
ping,  the  adhesive  tapes  C2,  C2  protrude  from  the 
forward  ends  of  the  lower  flaps  A3,  A3  as  shown  in 

45  Fig.  19  (a)  after  the  completion  of  the  body  wrap- 
ping  process,  and  the  side  flaps  A2  are  folded 
inward  by  the  side-folding  guides  1  ;  then  the  trans- 
fer  means  3  moves  forward  to  move  the  content  B 
along  the  mounting  surface  2a  of  the  elevator  2, 

50  and  the  upper  flaps  A4,  A4  hit  against  the  down- 
folding  guides  6,  6  as  shown  in  Fig.  19  (b),  being 
folded  along  the  open  sides  B1  ,  B1  of  the  content 
B. 

Thereafter  as  the  content  B  is  carried,  the 
55  lower  flaps  A3,  A3  hit,  at  their  base  ends,  against 

the  inclined  sides  4a,  4a  of  the  up-folding  guides  4, 
4  and  are  folded  up.  The  up-folding  guides  4,  4 
rise  to  fold  up  the  lower  flaps  A3,  A3  along  the 

15 
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open  sides  B1,  B1  as  shown  in  Fig.  19  (c),  and 
subsequently  the  elevator  2  goes  upward. 

Accordingly,  as  shown  in  Fig.  19  (d),  the  upper 
surface  B4  of  the  content  B  rises  to  the  same  level 
as  the  lower  surface  of  the  folding  guides  5,  5, 
where  the  elevator  2  temporarily  stops  rising.  Then, 
the  folding  guides  5,  5,  as  shown  in  Fig.  19  (e), 
protrude  along  the  upper  surface  B4  of  the  content 
B,  thereby  folding  the  forward  end  of  the  lower 
flaps  A3,  A3.  At  the  same  time  the  adhesive  tapes 
C2,  C2  applied  on  the  forward  ends  are  attached 
for  sealing  on  the  upper  surface  B4,  thus  finishing 
the  flap  folding  process. 

After  the  flap  folding  of  the  content  B,  the 
wrapping  of  the  following  content  B  is  started.  The 
elevator  2  begins  descending  and  the  folding 
guides  5,  5  move  away  from  each  other;  even  in 
this  case,  the  content  B,  being  supported  by  the 
latches  7,  8,  will  not  go  downward.  When  the 
following  content  B  has  been  wrapped  without  re- 
moving  the  preceding  content  B  that  has  been 
wrapped,  these  contents  B  are  stacked  on  the 
latches  7. 

Furthermore,  when  the  size  of  the  wrapping 
sheet  A  has  been  changed,  the  control  circuit  10 
automatically  changes  the  length  of  the  wrapping 
sheet  A  to  be  fed  out  by  the  sheet  feed  mechanism 
12,  on  the  basis  of  data  newly  entered  by  the  input 
means  9. 

When  the  outside  dimensions  including  height 
of  the  content  B  have  been  changed,  the  control 
circuit  10  will  automatically  change  the  length  of 
the  wrapping  sheet  A  to  be  fed  out  by  the  sheet 
feed  mechanism  12,  on  the  basis  of  data  newly 
inputted  by  the  input  means  9,  and  also  will  auto- 
matically  change  the  amount  of  ascent  and  descent 
of  the  elevator  2  and  the  level  of  the  up-folding 
guides  4,  4;  when  the  width  of  the  content  B  has 
been  changed,  the  control  circuit  10  will  automati- 
cally  change  the  length  of  the  wrapping  sheet  A  to 
be  fed  out  by  the  sheet  feed  mechanism  12,  mov- 
ing  the  reference  guides  15  and  the  body  wrapping 
guides  14,  14  in  the  same  direction  to  automati- 
cally  change  a  distance  between  these  guides. 
Furthermore,  when  the  length  of  the  content  B  has 
been  changed,  the  up-folding  guides  4,  4  and  the 
folding  guides  5,  5  will  be  moved  in  the  lateral 
direction,  thus  automatically  changing  the  distance 
between  the  guides. 

In  the  embodiment  previously  described,  one 
wrapping  sheet  A  was  separated  from  a  pile  of 
wrapping  sheets  A  and  fed  onto  the  elevator  2,  but 
it  should  be  noted  that  the  present  invention  is  not 
limited  to  the  embodiment  explained  above  and  a 
wrapping  sheet  wound  in  a  form  of  roll  may  be  cut 
to  a  specific  length  and  supplied  onto  the  elevator 
2. 

Furthermore,  the  forward  ends  of  the  upper 
flaps  A4,  A4  or  the  lower  flaps  A3,  A3  were  sealed 
with  the  adhesive  tapes  C2,  C2  that  had  previously 
been  applied,  but  the  present  invention  is  not  limit- 

5  ed  thereto  and  the  adhesive  tape  may  be  attached 
in  the  course  of,  or  after,  the  wrapping  process,  or 
also  may  be  attached  by  the  use  of  paste  other 
than  the  solid  adhesive  tape  by  a  tape  applying 
mechanism  mounted  for  example  on  the  way  of,  or 

io  after  the  end  of,  the  wrapping  process. 
Furthermore,  the  wrapping  sheet  A  was  folded 

up  in  a  form  of  U  letter  for  body  wrapping  along 
both  sides  B2,  B2  and  bottom  surface  B5  of  the 
content  B  while  moving  downward  on  the  elevator 

is  2,  but  the  present  invention  is  not  limited  thereto 
and  the  body  wrapping  may  be  performed  by  hit- 
ting  the  upper  surface  B4  of  the  content  B  against 
the  wrapping  sheet  A  supplied  above  it,  with  the 
ascent  of  the  elevator  2,  and  then  by  folding  down 

20  the  wrapping  sheet  A  into  a  form  of  inverted  U 
letter  along  both  sides  B2,  B2  and  upper  surface 
B4  of  the  content  B. 

And  furthermore,  the  folding  parts  1b  were 
lowered  with  the  rotation  of  the  side-folding  guides 

25  1  by  the  use  of  the  support  shaft  1c  which  forms  a 
spiral  guide  path  as  a  guide  moving  means,  but  the 
present  invention  is  not  limited  to  the  embodiment 
explained  above  and  the  folding  parts  1b  may  be 
moved  upward  with  the  rotation  of  the  side-folding 

30  guides  1  by  the  use  of  the  guide  moving  means 
especially  in  the  case  of  the  so-called  up-folding 
wrapping  that  the  upper  flaps  A4,  A4  are  folded 
after  the  folding  of  the  side  flaps  A2. 

The  present  invention,  having  the  constitution 
35  described  above,  has  the  following  advantages. 

1.  The  side-folding  guide  approaches  the  side 
flap  until  the  hitting  part  hits  against  the  closed 
side  of  the  content  whose  body  has  been 
wrapped,  to  thereby  press  the  wrapped  body 

40  part  near  the  base  end  of  the  side  flap  facing 
the  closed  side  against  the  closed  side;  subse- 
quently,  the  middle  part  of  the  side-folding  guide 
makes  a  quarter  turn  while  tracing  a  corner 
continued  to  the  closed  side.  Thus  the  base  end 

45  of  the  side  flap  is  folded  along  the  corner  while 
being  pulled  toward  its  forward  end,  and  also  is 
pushed  against  the  open  side  through  the  entire 
length  from  the  base  end  to  forward  end  of  the 
side  flap  at  the  folding  part.  The  side  flaps, 

50  therefore,  can  be  folded  tight  without  swelling  at 
a  body  wrapping  part  near  the  base  end  thereof. 

Therefore,  as  compared  with  the  prior-art 
device  in  which  the  side-folding  guide  simply 
moves  horizontally  along  the  open  side  of  the 

55  content  to  be  wrapped,  to  push  to  fold  the  upper 
and  lower  ends  of  the  side  flap  as  in  a  straight 
state,  the  present  invention  has  the  following 
advantage  that  if  the  body  is  wrapped  loose  or  if 
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a  corner  part  disposed  between  the  closed  side 
of  the  wrapped  content  and  the  open  side  is 
chamfered  to  an  oblique  or  circular  form,  stabi- 
lized  side  flap  folding  can  be  ensured  and  the 
whole  part  of  the  overhang  end  can  be  folded  5 
tight  along  the  side,  thus  improving  the  outside 
appearance  as  well  as  its  commodity  value.  In 
addition,  since  the  side-folding  guides  rotate  in 
contact  with  the  content  to  be  wrapped,  there  is 
no  necessity  to  provide  a  power  source  for  10 
turning  the  side-folding  guides  unlike  the  prior- 
art  device  which  required  the  turning  of  the  side- 
folding  guides.  Moreover,  when  no  content  is 
fed  in,  the  side-folding  guides  will  stop  without  a 
special  changeover  operation.  is 
2.  The  folding  part  is  moved  either  toward  the 
lower  flaps  or  the  upper  flaps  by  the  guide 
moving  means  when  the  side-folding  guides  are 
rotating,  and  therefore  the  whole  part  of  the  side 
flaps  is  pulled  in  the  elevating  direction  of  the  20 
folding  part,  thus  folding  the  side  flaps  particu- 
larly  while  pressing  the  base  end  of  the  side 
flaps  located  on  the  reverse  side  of  the  elevating 
direction  against  the  corner.  It  is,  therefore,  pos- 
sible  to  fold  the  whole  part  of  the  side  flap  25 
tightly  simply  by  folding  one  place  in  the  vertical 
direction  of  the  side  flap  without  regard  to  the 
height  of  the  content. 

Therefore,  as  compared  with  the  prior  art 
that  the  side  flap  was  folded  at  two  places,  30 
upper  and  lower,  by  means  of  the  side-folding 
guides,  the  present  invention  has  the  following 
advantage  that  even  when  the  height  of  the 
content  has  been  changed,  it  is  unnecessary  to 
change  the  vertical  size  of  the  side-folding  35 
guides.  Since  the  side-folding  guides  require  no 
vertical  size  adjusting  mechanism,  the  whole 
body  of  the  device  can  be  simplified  and  mini- 
mized  in  construction. 
3.  The  folding  part  is  moved  to  either  upper  or  40 
lower  end  of  the  content  by  the  guide  moving 
means  at  the  time  of  rotation  of  the  side-folding 
guides,  to  thereby  produce  a  horizontal  folding 
line  in  either  the  lower  flap  or  the  upper  flap 
disposed  in  the  direction  of  this  movement.  It  is,  45 
therefore,  possible  to  fold  the  lower  or  upper 
flap  exactly. 
4.  The  content  is  transferred  in  the  lateral  direc- 
tion  by  the  transfer  means  to  hit,  against  the 
inclined  side,  the  base  end  of  the  lower  flap  or  so 
the  upper  flap  disposed  in  the  direction  of 
movement  of  the  guide  moving  means;  with 
both  side  flaps  being  pulled  in  the  direction  of 
movement  of  the  guide  moving  means,  only  the 
base  end  of  the  lower  flap  or  the  upper  flap  55 
disposed  in  this  direction  of  movement  is  folded, 
partly  producing  a  folding  line  between  these 
flaps.  Therefore  the  remaining  lower  and  upper 

flaps  are  folded,  holding  the  folded  state  of  the 
side  flaps.  When  the  remaining  lower  and  upper 
flaps  are  folded,  the  whole  part  of  the  flap  can 
be  folded  tight  without  loosening  the  side  flaps 
previously  folded. 
5.  The  contact-rotation  timing  of  a  pair  of  side- 
folding  guides  in  relation  to  both  side  flaps  of 
each  overhang  end  is  shifted  with  time,  the 
middle  part  in  the  vertical  direction  of  both  side 
flaps  is  folded  along  the  open  side  of  the  con- 
tent,  thus  overlapping  the  forward  ends  of  the 
side  flaps;  at  the  same  time,  the  folding  of  both 
side  ends  of  the  lower  and  upper  flaps  is  stop- 
ped  on  the  way.  Therefore  even  in  the  case  of 
the  so-called  overlap  folding  that  the  overhang 
length  of  each  overhang  end  is  greater  than  a 
half  of  the  width  of  the  open  side,  the  lower  flap 
and  the  upper  flap  can  be  folded  in  a  trapezoidal 
form  without  both  side  flaps  interfering  with  each 
other. 

Therefore,  as  compared  with  prior-art  de- 
vices  which  can  not  perform  the  so-called  over- 
lap  folding  that  the  overhang  length  of  each 
overhang  end  is  greater  than  a  half  of  the  width 
of  the  open  side,  the  upper  and  lower  flaps  can 
be  folded  smoothly  without  deteriorating  the  out- 
side  appearance.  Besides,  both  side  flaps  can 
be  folded  along  the  open  sides.  The  flap  folding 
device  of  the  present  invention,  therefore,  in- 
sures  easy  wrapping  in  a  wide  range  of  applica- 
tions. 
6.  The  hitting  part  of  the  two  side-folding  guides 
which  are  waiting  on  straight  lines  extending 
nearly  in  parallel  with  the  closed  side  of  the 
content  whose  body  has  been  wrapped  is  hit 
against  each  closed  side  simultaneously,  there- 
by  correcting  the  mounting  position  of  the  con- 
tent  to  the  direction  of  the  extension  lines  of  the 
open  side;  thereafter,  the  side-folding  guide 
makes  a  quarter  turn  while  the  middle  part  of  its 
inner  surface  is  tracing  the  corner  section  con- 
tinued  to  the  closed  side,  thus  passing  with  its 
straight  inner  surface  in  contact  with  the  parallel 
open  side  to  thereby  correct  the  mounting  posi- 
tion  of  the  content  to  the  direction  of  the  exten- 
sion  lines  of  the  closed  side.  It  is,  therefore, 
possible  to  properly  set  the  content  in  the 
mounting  position. 

Therefore,  as  compared  with  prior-art  de- 
vices  in  which  each  side-folding  guide  moves 
horizontally  along  the  parallel  open  side  of  the 
content  after  hitting  against  the  side  flap,  the 
present  invention  has  the  advantage  that  the 
content  will  not  move  out  of  the  mounting  posi- 
tion  with  a  shock  of  hitting  of  the  side-folding 
guide  against  the  side  flap  even  when  the  con- 
tent  is  light-weight  and  easy  to  move.  Besides, 
provided  that  the  content  is  off  the  mounting 
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position  due  to  a  dimensional  error  of  the  con- 
tent,  the  positional  shift  of  the  content  can  be 
absorbed,  preventing  a  defective  folding  of  the 
side  flap.  And  further,  the  positional  shift  of  the 
content  can  be  prevented  by  changing  the  side-  5 
folding  guide  to  side  flap  hitting  timing. 
7.  The  reversion  holding  means  is  operated  into 
contact-engagement  with  the  side-folding  guide 
in  the  case  of  a  change  in  a  positional  relation 
with  the  side-folding  guide  which  has  turned  to  10 
the  folding  direction,  thereby  forcing  the  hitting 
part  which  is  off  the  content,  to  turn  reversely  in 
the  reverse  direction  of  folding  of  the  side  flap. 
As  compared  with  prior-art  devices  in  which  the 
side-folding  guide  is  reversed  by  means  of  an  is 
elastic  member  such  as  a  spring,  the  device  of 
the  present  invention  insures  reliable  forced  re- 
version  of  the  side-folding  guide  for  a  prolonged 
period  of  time,  without  such  a  trouble  as  a 
failure  of  the  elastic  member  after  a  long-time  20 
use  or  hitch  of  the  side-folding  guide  on  the  flap. 
8.  The  length  of  projection  of  each  protruding 
end  is  computed  from  the  inputted  length  of  the 
wrapping  sheet  and  the  length  of  the  content, 
and  a  comparison  is  made  of  the  result  of  com-  25 
putation  with  a  half  of  the  width  of  the  open  side 
of  the  content  to  decide  either  normal  folding  or 
overlap  folding.  The  operation  of  the  elevating 
means  is  controlled  in  accordance  with  a  result 
of  this  decision,  thus  automatically  adjusting  the  30 
contact  position  of  the  side  flap  and  the  side- 
folding  guide  to  the  optimum  normal-  or  overlap- 
folding  position.  It  is,  therefore,  possible  to  per- 
form  normal  folding  and  overlap  folding  without 
adjusting  the  side-folding  guide  regardless  of  a  35 
change  in  size  of  the  content  and  the  wrapping 
sheet  by  inputting  numerical  values. 
9.  The  side  flap-to-side-folding  guide  contact 
position  is  automatically  adjustable  to  the  opti- 
mum  normal  or  overlap  folding  position  by  mov-  40 
ing  by  the  control  means  the  level  of  the  eleva- 
tor  mounted  with  the  content.  It  is,  therefore, 
unnecessary  to  move  to  adjust  the  side-folding 
guide. 

Therefore,  as  compared  with  prior-art  de-  45 
vices  which  require  the  movement  for  adjust- 
ment  of  the  side-folding  guide  when  the  height 
of  the  content  has  been  changed,  the  present 
invention  requires  no  side-folding  guide  adjust- 
ing  mechanism  and  accordingly  can  simplify  the  so 
construction  of  the  device  as  well  as  miniaturize 
the  whole  body  of  the  device. 
10.  The  end-of-folding  position  of  the  guide  for 
the  lower  flap  or  upper  flap  to  be  folded  subse- 
quently  to  the  side  flap  is  controlled  by  the  55 
control  means.  That  is,  the  end-of-folding  posi- 
tion  of  the  content  can  be  changed  according  to 
the  normal  folding  or  the  overlap  folding  position 

thus  controlled.  In  the  case  of  the  overlap  fold- 
ing,  the  lower  flap  or  the  upper  flap  can  be 
folded  without  the  forward  end  of  the  guide 
contacting  the  folding  line  of  the  upper  or  lower 
flap. 
1  1  .  After  folding  of  both  side  flaps  by  the  side- 
folding  guide,  the  content  is  horizontally  trans- 
ferred  by  the  transfer  means  along  the  transfer 
path  equipped  with  no  down-folding  guide, 
thereby  folding  up  the  lower  flap  by  the  up- 
folding  guide.  Subsequently,  the  content  is  car- 
ried  upward  on  the  elevator  until  the  upper  flap 
hits  against  the  folding  guide.  Then  the  folding 
guide  is  projected  along  the  bottom  surface  of 
the  content,  to  thereby  fold  down  the  upper  flap 
against  the  outside  of  the  lower  flap,  while  its 
forward  end  is  folded  in  against  the  bottom 
surface  of  the  content.  Thereafter,  the  content 
with  both  side  flaps  folded  in  is  horizontally 
transferred  along  the  transfer  path  equipped  with 
the  down-folding  guide,  thus  folding  up  the  up- 
per  flap  and  then  folding  down  the  lower  flap  on 
the  outside  of  the  upper  flap  by  the  up-folding 
guide.  And  almost  simultaneously,  the  content  is 
brought  upward  on  the  elevator,  in  the  course  of 
which  the  folding  guide  is  protruded  along  the 
upper  surface  of  the  content  to  thereby  fold  the 
forward  end  of  the  lower  flap  against  the  upper 
surface  of  the  content.  It  is,  therefore,  possible 
to  perform  both  down-  and  up-folding  wrapping 
in  one  flap  folding  process. 

Therefore,  as  compared  with  prior-art  de- 
vices  having  only  a  special  machine  for  either 
down-folding  wrapping  or  up-folding  wrapping, 
the  present  invention  provides  one  device  ca- 
pable  of  selectively  performing  both  down-fold- 
ing  wrapping  and  up-folding  wrapping,  improv- 
ing  usability  of  the  device.  At  the  same  time,  it 
is  possible  to  fold  down  one  of  the  overhang 
ends  and  fold  up  the  other  overhang  end.  Be- 
sides,  the  whole  body  of  the  device  can  be 
made  small  in  size  as  compared  with  the  prior- 
art  device  which  separately  has  both  the  down- 
folding  and  up-folding  flap  folding  processes. 

Claims 

1.  A  flap  folding  device  of  a  wrapping  machine 
having  a  pair  of  side-folding  guides  which 
move  toward,  and  away  from,  both  side  flaps 
at  each  overhang  end  of  a  wrapping  sheet 
protruding  in  a  square  cylindrical  form  from  an 
open  side  of  a  nearly  rectangular  content  a 
body  of  which  is  wrapped  in  a  tubular  form 
with  a  wrapping  sheet,  on  the  same  plane  as 
said  open  side,  for  folding  a  lower  flap  and  an 
upper  flap  in  order,  at  each  remaining  over- 
hang  end  along  said  open  side  of  said  content 
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after  folding  both  side  flaps  inward  along  said 
open  side  of  said  content,  said  flap  folding 
device  comprising:  a  hitting  part  formed  to 
rotatably  support  the  middle  position  of  said 
side-folding  guides  in  a  direction  of  side-flap 
folding,  disposing  the  center  of  this  rotation 
close  to  the  outside  of  said  open  side  of  said 
content  so  that  said  side-folding  guides,  with 
said  side  flaps  folded,  will  move  in  contact  with 
said  open  side  of  said  content,  and  facing  a 
closed  side  of  wrapped  body  of  said  content, 
off  said  content,  at  one  end  of  said  -side- 
folding  guides;  and  a  folding  part  formed  oppo- 
sitely  to  said  flaps,  off  said  content,  on  the 
other  end  of  said  side-folding  guides. 

2.  A  flap  folding  device  of  a  wrapping  machine  as 
claimed  in  claim  1,  wherein  said  side-folding 
guides  are  disposed  oppositely  between  upper 
and  lower  ends  of  said  content,  and  a  guide 
moving  means  is  provided  to  move  said  fold- 
ing  part  toward  either  one  of  said  lower  flap 
and  said  upper  flap  with  the  rotation  of  said 
side-folding  guides  toward  folding  said  side 
flaps. 

3.  A  flap  folding  device  of  a  wrapping  machine  as 
claimed  in  claim  2,  wherein  said  guide  moving 
means  moves  said  folding  part  toward  said 
lower  flap. 

4.  A  flap  folding  device  of  a  wrapping  machine  as 
claimed  in  claim  3,  wherein  an  up-folding 
means  for  folding  upward  along  said  open  side 
of  said  content  at  the  time  of  side  flap  folding 
is  connected  to  said  side-folding  guides. 

5.  A  flap  folding  device  of  a  wrapping  machine  as 
claimed  in  claim  4,  wherein,  with  the  rotation  of 
said  up-folding  means  toward  side  flap  folding, 
an  inclined  movable  upright  surface  connected 
above  said  folding  part  is  gradually  raised  up- 
right  so  that  said  inclined  movable  upright  sur- 
face  connected  above  said  folding  part  con- 
tacts  said  open  side  of  said  content  from  be- 
low. 

6.  A  flap  folding  device  of  a  wrapping  machine  as 
claimed  in  claim  2,  wherein  said  guide  moving 
means  moves  said  folding  part  as  far  as  one  of 
the  upper  and  lower  ends  of  said  content. 

7.  A  flap  folding  device  of  a  wrapping  machine  as 
claimed  in  claim  6,  further  comprising  a  trans- 
fer  means  for  transversely  transferring  a  con- 
tent  with  side  flaps  folded;  and  inclined  sides 
gently  inclined  toward  the  center  in  the  vertical 
direction  of  said  open  sides  as  they  go  down- 

stream  in  the  direction  of  transfer;  said  inclined 
sides  being  disposed  slightly  protruding  from  a 
transfer  surface  of  said  content  toward  the 
center  in  the  vertical  direction  of  said  open 

5  side  of  said  content. 

8.  A  flap  folding  device  of  a  wrapping  machine  as 
claimed  in  claim  1,  wherein  a  pair  of  side 
folding  guides  are  disposed  oppositely  to  an 

io  middle  position  in  the  vertical  direction  of  said 
content,  and  a  contact-rotation  timing  between 
said  side  folding  guides  and  both  side  flaps  at 
overhang  ends  has  been  shifted  with  time. 

is  9.  A  flap  folding  device  of  a  wrapping  machine  as 
claimed  in  claim  1,  wherein  four  side  folding 
guides  are  provided  oppositely  to  said  side 
flaps  on  said  overhang  ends  protruding  from 
parallel  open  sides  of  said  content;  said  side 

20  folding  guides  being  disposed  on  two  straight 
lines  which  are  nearly  in  parallel  with  a  closed 
side  of  a  wrapped  body  in  such  a  state  that 
said  side  folding  guides  are  off  said  content; 
and  also  hitting  parts  of  two  side  folding  guides 

25  disposed  on  straight  lines  and  each  closed 
side  of  said  wrapped  body  of  said  content 
being  simultaneously  hit  against  each  other. 

10.  A  flap  folding  device  of  a  wrapping  machine  as 
30  claimed  in  claim  1  ,  further  comprising  a  rever- 

sion  holding  means  for  forcing  to  turn  said 
hitting  part  in  a  reverse  direction  of  side  flap 
folding  and  for  holding  said  hitting  part,  off  said 
content,  against  said  closed  side  of  a  wrapped 

35  body;  said  reversion  holding  means  being  op- 
erated  by  contact-engagement  caused  by  a 
change  in  a  positional  relation  with  said  side 
folding  guides  that  have  turned  to  the  folding 
direction. 

40 
11.  A  flap  folding  device  of  a  wrapping  machine 

having  a  pair  of  side-folding  guides  which 
move  toward,  and  away  from,  both  side  flaps 
at  each  overhang  end  of  a  wrapping  sheet 

45  protruding  in  a  square  cylindrical  form  from  an 
open  side  of  a  nearly  rectangular  content  a 
body  of  which  is  wrapped  in  a  tubular  form 
with  a  wrapping  sheet,  on  the  same  plane  as 
said  open  side,  for  folding  a  lower  flap  and  an 

50  upper  flap  in  order,  at  each  remaining  over- 
hang  end  along  said  open  side  of  said  content 
after  folding  both  side  flaps  inward  along  said 
open  side  of  said  content,  said  flap  fold  device 
comprising:  an  elevating  means  for  shifting  a 

55  contact-rotation  timing  between  said  pair  of 
side  folding  guides  and  both  side  flaps  of  each 
overhang  end  with  time,  and  elevating  either 
one  of  said  content  and  said  side  folding 
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guides;  an  input  means  for  inputting  the  width 
of  the  open  side  of  said  content,  a  length 
intersecting  said  width,  and  a  length  of  a  wrap- 
ping  sheet;  a  computing  means  for  computing 
the  overhang  length  of  each  overhang  end  of 
said  wrapping  sheet  on  the  base  of  data  out- 
putted  from  said  input  means;  a  comparing 
means  for  comparing  a  result  of  this  computa- 
tion  with  a  half  of  the  width  of  said  open  side; 
and  a  control  means  for  controlling  operation 
of  a  guide  moving  means  in  accordance  with 
the  result  of  computation. 

12.  A  flap  folding  device  of  a  wrapping  machine  as 
claimed  in  claim  11,  wherein  said  elevating 
means  is  an  elevator  loaded  with  a  content 
wrapped  around  the  body;  the  level  of  said 
elevator  is  controlled  by  said  control  means; 
and  said  side  folding  guides  are  so  disposed 
as  to  be  unadjustable  in  a  vertical  direction. 

13.  A  flap  folding  device  of  a  wrapping  machine  as 
claimed  in  claim  12,  wherein  a  lower  or  upper 
flap  guide  for  folding  said  lower  or  upper  flap 
subsequently  to  side  flap  folding  is  so  dis- 
posed  as  to  be  able  to  reciprocate  in  a  vertical 
direction  along  said  open  side  of  said  content; 
the  level  of  said  elevator  is  controlled  by  said 
control  means;  and  at  the  same  time  an  end- 
of-folding  position  of  said  guides  is  controlled 
by  said  control  means. 

14.  A  flap  folding  device  of  a  wrapping  machine 
having  a  pair  of  side-folding  guides  which 
move  toward,  and  away  from,  both  side  flaps 
at  each  overhang  end  of  a  wrapping  sheet 
protruding  in  a  square  cylindrical  form  from  an 
open  side  of  a  nearly  rectangular  content  a 
body  of  which  is  wrapped  in  a  tubular  form 
with  a  wrapping  sheet,  on  the  same  plane  as 
said  open  side,  for  folding  a  lower  flap  and  an 
upper  flap  in  order,  at  each  remaining  over- 
hang  end  along  said  open  side  of  said  content 
after  folding  both  side  flaps  inward  along  said 
open  side  of  said  content,  said  flap  fold  device 
comprising:  a  transfer  means  disposed  to  hori- 
zontally  transfer  a  content  a  body  of  which  has 
been  wrapped,  along  the  upper  surface  of  an 
elevator  lowered;  side  folding  guides  which  hit 
against  both  side  flaps  at  each  overhang  end 
on  a  transfer  path,  for  folding  said  side  flaps 
inward  along  said  open  side  of  said  content, 
and  then  up-folding  guides  which  hit  against  a 
lower  flap  and  folds  said  lower  flap  upward 
along  said  open  side;  folding  guides  disposed 
above  said  up-folding  guide,  while  contacting 
said  open  side  of  said  content  ascending  on 
said  elevator,  such  that  they  can  protrude  out 

along  the  bottom  or  upper  surface  of  said 
content;  and  down-folding  guides  disposed  be- 
tween  said  side-folding  guides  and  said  up- 
folding  guides,  hitting  against  an  upper  flap 

5  and  folding  it  down  along  said  open  side,  such 
that  said  down-folding  guides  can  be  removed 
out  of  said  transfer  path  or  can  reciprocate. 
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