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(54)  Bag  forming  machine. 

(§)  A  bag  forming  machine  including  folding  means  for  folding  a  web  of  fabric  to  form  two  superimposed 
layers  of  fabric  joined  along  one  side  by  a  fold,  holding  means  for  holding  the  folded  fabric  along  the 
side  edge  opposite  the  fold,  severing  means  for  severing  the  folded  fabric  from  the  web  of  fabric 
material,  and  sewing  means  for  seaming  the  folded  fabric  along  the  edge  opposite  said  fold  and  along 
one  end  edge  extending  between  the  fold  and  said  side  edge. 
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1  1  ib  present  invention  relates  to  a  Dag  Torming 
machine  and  in  particular  to  a  machine  for  forming 
bags  from  a  leno  weave  fabric. 

Such  bags  are  commonly  used  to  store  agricul- 
tural  products  for  example  vegetables.  These  bags 
are  usually  formed  by  folding  fabric  to  form  two 
superimposed  layers  which  are  then  seamed  along 
one  side  edge  and  one  end  edge. 

Machines  for  folding  the  fabric  are  known  but  the 
folded  fabric  is  then  manually  seamed  on  a  conven- 
tional  sewing  machine. 

It  is  an  object  of  this  invention  to  automate  the 
sewing  operation  and  incorporate  the  automatic  fold- 
ing  and  cutting  operations  in  the  same  machine. 

According  to  one  aspect  of  the  present  invention 
there  is  provided  a  bag  forming  machine  including 
folding  means  for  folding  a  web  of  fabric  to  form  two 
superimposed  layers  of  fabric  joined  along  one  side 
by  a  fold,  holding  means  for  holding  the  folded  fabric 
along  the  side  edge  opposite  the  fold,  severing  means 
for  severing  the  folded  fabric  from  the  web  of  fabric 
material,  and  sewing  means  for  seaming  the  folded 
fabric  along  the  edge  opposite  said  fold  and  along  one 
end  edge  extending  between  fold  and  said  side  edge. 

Preferably  the  folding  means  comprises  at  least 
one  folding  arm  extending  transversely  of  the  path  of 
Feed  of  said  web  material,  the  folding  arm  being  moun- 
ted  on  a  shaft  and  being  arranged  parallel  thereto,  the 
shaft  including  gripping  means,  preferaby  comprising 
at  least  one  row  of  pins,  for  gripping  an  end  edge  of 
the  web  fabric  such  that  rotation  of  the  shaft  causes 
the  folding  arm  to  move  about  a  circular  path  to 
engage  the  web  fabric  and  then  on  continued  move- 
ment  along  the  circular  path  of  travel  to  simul- 
taneously  fold  and  draw  the  web  fabric  to  form  two 
superimposed  layers  of  fabric  and  also  bring  a  trans- 
/erse  portion  of  the  fabric  into  contact  with  the  shaft 
ror  severance. 

Preferably  at  least  one  pair  of  diametrically 
apposed  folding  arms  are  provided. 

The  holding  means  preferably  comprises  a  sup- 
sort  arm  located  parallel  to  the  shaft  axis  and 
arranged  to  move  from  a  remote  location  whereat  it 
ies  outside  said  circular  path  of  travel  to  a  fabric 
sngaging  position  adjacent  to  said  shaft,  the  support 
arm  including  fabric  gripping  means,  preferably  in  the 
brm  of  pins,  for  gripping  the  fabric  during  severance 
and  preferably  seaming. 

Preferably  the  severance  means  comprises  an 
ilectric  heater  such  as  a  heater  wire  which  extends 
along  the  shaft  to  engage  said  transverse  fabric  por- 
ion,  the  holding  means  preferably  being  arranged  so 
hat  during  its  movement  from  the  fabric  engaging 
)ositton  to  the  seaming  position,  it  moves  the  fabric 
nto  contact  with  the  heater  wire  and  also  the  gripping 
neans  on  the  shaft. 

Preferably  the  seaming  means  comprises  two 
sewing  machines,  one  sewing  machine  being 

arranged  to  travel  in  the  same  direction  and  the  other 
sewing  machine  being  arranged  to  travel  in  a  trans- 
verse  direction  to  said  shaft  for  seaming  the  end  edge. 

Various  aspects  of  the  present  invention  are 
5  hereinafter  described  with  reference  to  the  accom- 

panying  drawings,  in  which  - 
Figure  1  illustrates  the  cut  and  folded  fabric  prior 
to  seaming; 
Figure  2  illustrates  a  completed  bag 

10  Figure  3  (a)  to  (d)  are  schematic  elevation  views 
of  a  machine  according  to  the  present  invention 
showing  different  stages  in  the  cycle  of  oper- 
ations; 
Figure  4  (a)  to  (d)  are  schematic  plan  views  of  the 

15  machine  shown  in  Figure  3  showing  different 
stages  in  the  cycle  of  operation; 
Figure  5  is  a  more  detailed  part  elevation  view  of 
the  fabric  holding  means. 
A  bag  or  container  100  produced  by  a  machine 

20  according  to  the  present  invention  is  illustrated 
schematically  in  Figure  2.  The  bag  1  00  is  formed  from 
a  length  of  material  preferably  a  woven  fabric  such  as 
leno  weave,  which  is  folded  to  form  two  superimposed 
layers  101,102  joined  by  a  fold  103.  The  layers 

?5  101,102  are  seamed  together  along  one  side  edge 
1  04  opposite  the  fold  1  03  and  along  one  end  edge  1  05 
to  form  the  bag. 

The  material  of  the  bag  is  folded  and  cut  from  a 
web  of  material  and  then  sewn  along  the  two  edges 

!o  by  the  machine  according  to  the  present  invention. 
The  machine  according  to  the  present  invention  is 
schematically  shown  in  Figures  3  and  4. 

The  machine  includes  folding  means  60  which 
comprise  a  pair  of  folding  arms  or  paddles  10  and  11 

15  which  are  attached  to  a  central  shaft  1  3  by  radial  arms 
14  and  are  radially  adjustable  along  the  arms  14  to 
allow  different  widths  of  bag  to  be  folded.  The  shaft  1  3 
is  rotatable  about  an  axis  12  and  the  paddles  10,11 
are  arranged  to  be  generally  parallel  to  the  axis  1  2.  On 

io  rotation  of  the  shaft  13  the  paddles  travel  along  a  cir- 
cular  path.  The  web  of  fabric  66  is  fed  to  the  folding 
means  in  a  direction  perpendicular  to  axis  12  so  that 
on  rotation  of  shaft  13  the  paddles  serve  to  fold  the 
material  15.  The  shaft  13  includes  gripping  means, 

15  preferably  in  the  form  of  a  row  of  pins  1  6  which  serve 
to  hold  an  end  edge  of  the  web  66  during  the  folding 
operation.  Severing  means  70  preferably  in  the  form 
of  heater  wires  1  7  which  extend  along  the  length  of  the 
shaft  13  and  are  secured  at  each  end  thereto.  Elec- 

®  tricity  is  supplied  to  the  wire  1  7  supplied  via  slip  rings 
(not  shown). 

Fabric  holding  means  80  are  provided  which 
serve  to  hold  the  side  edges  104  in  a  suitable  condi- 
tion  for  seaming  after  severance  of  the  folded  fabric 

•5  from  the  web  66.  The  holding  means  80  comprises 
fabric  gripping  means  preferably  in  the  form  of  a  row 
of  pins  20  attached  to  a  support  arm  or  plate  21  which 
is  pivoted  about  axis  22  via  arms  23  and  bar24.  Afab- 
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ric  release  plate  25  (figure  5)  is  hinged  about  axis  26 
on  bar  24  so  that  it  can  be  moved  to  position  25(a)  to 
eject  the  material  from  pins  20  after  the  seaming  oper- 
ation. 

A  bag  ejection  means  90  is  preferably  provided 
for  ejecting  a  completed  bag  from  the  machine.  The 
ejection  means  preferably  comprises  a  continuously 
rotating  wheel  30  which  is  rotated  about  axis  31  ,  and 
made  resiliant  typically  by  making  it  up  as  a  circular 
brush  with  stiff  radial  bristles.  The  brush  30  is  located 
adjacent  to  the  circular  path  of  movement  travelled  by 
the  paddles  10,11  so  that  when  a  paddles  moves 
adjacent  the  brush  the  folded  edge  103  comes  into 
contact  with  the  bristles  and  they  eject  the  completed 
bag  from  the  paddle. 

Seaming  along  the  side  edge  104  and  the  end 
edge  105  is  done  by  sewing  machines  40  and  41  re- 
spectively.  The  machines  are  moved  along  rails  42, 
43,  typically  supported  and  guided  by  grooved  rollers 
44.  The  sewing  machines  preferably  incorporate  con- 
ventional  folding  attachments  (not  shown)  to  form  a 
folded  over  hem  while  sewing.  As  seen  in  Figure  3c, 
the  holding  means  80  moves  to  a  seaming  position 
whereby  it  has  removed  the  edges  104  from  shaft  13 
and  presented  them  to  a  position  adjacent  to  the  path 
of  travel  of  the  sewing  machines. 

The  geometry  between  the  pivot  axis  22,  distance 
of  holding  bar  24  from  axis  22,  distance  between  axis 
22  and  that  of  shaft  13,  and  the  distance  between  fold- 
ing  arms  10,11  and  shaft  13  is  chosen  so  that  for  the 
maximum  width  of  bag  to  be  produced,  the  folded  ma- 
terial  is  held  in  a  tight  manner  between  a  folding  arm 
and  the  holding  bar  24  during  the  seaming  operation. 
This  is  particularly  advantageous  for  achieving  satis- 
factory  seaming  along  the  end  edge  105  by  sewing 
machine  41. 

If  the  arms  10,  11  are  moved  toward  the  shaft  13 
for  producing  narrower  bags,  the  geometry  referred  to 
above  is  changed  resulting  in  a  possible  slackening  of 
the  folded  material  between  a  folding  arm  and  holding 
bar  24.  In  order  to  accommodate  for  this  change  of 
geometry  and  thereby  maintain  a  tightness  in  the  fol- 
ded  material  during  seaming  along  edge  105  it  is  pre- 
ferred  to  provide  each  arm  10,11  with  an  outwardly 
biased  pivoted  finger  10a  (shown  only  in  Figure  4a  in 
broken  lines)  which  is  located  adjacent  to  the  terminal 
end  of  the  arm  10,1  1  for  internal  engagement  with  the 
folded  edge  103. 

The  operation  of  the  machine  is  as  follows:- 
The  end  of  the  web  of  fabric  66  is  held  by  pins  16 

on  shaft  13  and  the  shaft  is  rotated  thereby  causing 
paddle  10  (Figure  3d)  to  engage  the  web  66  and 
initiate  the  folding  operation.  The  folding  operation  is 
shown  as  completed  in  Figure  3b,  an  intermediate 
position  being  shown  in  Figure  3a.  After  the  paddle 
folding  the  fabric  passes  by  the  support  arm  21  ,  which 
is  located  outside  the  circular  path  of  travel  of  the  pad- 
dle,  the  arm  21  begins  to  move  radially  inwardly 

toward  a  fabric  engaging  position.  This  is  illustrated  in 
Figure  3a.  After  paddle  10  has  moved  to  bring  the 
lower  fabric  portion  67  into  contact  or  close  proximity 
of  the  shaft  13,  the  pins  20  on  the  arm  21  initially 

5  engages  the  lower  fabric  67  and  causes  a  tranverse 
portion  to  contact  and  be  engaged  by  a  second  row 
of  pins  1  6  and  also  cause  the  fabric  to  be  cut  by  con- 
tact  with  the  hotwire  17.  At  this  stage  both  side  edges 
1  04  have  been  formed  and  the  end  of  the  web  of  fabric 

10  66  is  secured  on  pins  16  for  the  nextfolding  operation 
by  paddle  1  1  .  Continued  upward  movement  of  the 
support  arm  21  causes  the  pins  20  to  engage  the 
upper  fabric  68  and  remove  it  from  pins  16  and  both 
fabnc  side  edges  104  are  then  moved  upward  in  a 

15  held  condition  to  a  seaming  position.  This  is  shown  in 
Figure  3c 

Semng  machines  40  and  41  are  then  traversed 
asog  tnetr  rads  to  seam  edges  104  and  105  together 
(F=gure  *z)  The  arm  21  is  then  raised  further  to  cause 

20  i  f««  rot  shown)  to  hit  a  stop  and  cause  the  plate 
25<  a  to  p?voi  and  thereby  eject  the  fabric  from  the  pins 
2C  <f  -gures  3  and  4d).  At  the  same  time  paddle  10 
moves  a:ong  its  circular  path  to  put  the  folded  edge 
103  of  the  bag  into  the  path  of  the  ejector  wheel  30 

25  wh-eri  throws  the  finished  bag  from  the  paddle  and 
onto  a  heap  at  the  side  of  the  machine.  The  sewing 
machines  are  then  returned  to  their  original  positions 
(Figure  4a).  The  cycle  of  operations  is  then  repeated, 
th:s  une  with  paddle  1  1  folding  the  next  piece  of  ma- 

30  tenal 
The  shaft  13  is  intermittently  rotated  typically  by 

a  servomotor.  The  bar  23  is  oscillated  typically  by  a 
cam  deriving,  motion  from  the  shaft  13.  The  sewing 
machines  are  traversed  typically  by  servomotors,  act- 

35  ing  through  racks  and  pinions,  and  the  sewing 
machines  driven  by  separate  motors  or  via  clutches 
from  the  traverse  motors. 

40  Claims 

1.  A  bag  forming  machine  including  folding  means 
for  folding  a  web  of  fabric  to  form  two  superim- 
posed  layers  of  fabric  joined  along  one  side  by  a 

45  fold,  holding  means  for  holding  the  folded  fabric 
along  the  side  edge  opposite  the  fold,  severing 
means  for  severing  the  folded  fabric  from  the  web 
of  fabric  material,  and  sewing  means  for  seaming 
the  folded  fabric  along  the  edge  opposite  said  fold 

so  and  along  one  end  edge  extending  between  the 
fold  and  said  side  edge. 

2.  A  machine  according  to  claim  1  ,  wherein  the  fold- 
ing  means  comprises  at  least  one  folding  arm 

55  extending  transversely  of  the  path  of  feed  of  said 
web  material,  the  folding  arm  being  mounted  on 
a  shaft  and  being  arranged  parallel  thereto,  the 
shaft  including  gripping  means  for  gripping  an 

3 
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ena  eage  ot  tne  weD  raDnc  such  that  rotation  of 
the  shaft  causes  the  folding  arm  to  move  about  a 
circular  path  to  engage  the  web  fabric  and  then  on 
continued  movement  along  the  circular  path  of 
travel  to  simultaneously  fold  and  draw  the  web 
fabric  to  form  two  superimposed  layers  of  fabric 
and  also  bring  a  transverse  portion  of  the  fabric 
into  contact  with  the  gripping  means  on  the  shaft 
in  preparation  for  severance. 

3.  A  machine  according  to  claim  2,  wherein  at  least 
one  pair  of  diammetrically  opposed  folding  arms 
are  provided. 

4.  A  machine  according  to  claim  2  or  3,  wherein 
each  folding  arm  is  arranged  to  move  the  folded 
edge  into  engagement  with  ejection  means  for 
ejecting  the  completed  bag  from  the  machine. 

5.  A  machine  according  to  claim  2,  3  or  4,  wherein 
the  gripping  means  comprises  at  least  one  row  of 
pins. 

6.  A  machine  according  to  any  of  claims  2  to  5,  whe- 
rein  the  holding  means  comprises  a  support  arm 
located  parallel  to  the  shaft  axis  and  arranged  to 
move  from  a  remote  location  whereat  it  lies  out- 
side  said  circular  path  of  travel  to  a  fabric  engag- 
ing  position  adjacent  to  said  shaft,  the  support 
arm  including  fabric  gripping  means,  preferably  in 
the  form  of  pins,  for  gripping  the  fabric  during 
severance  and  preferably  seaming. 

7.  A  machine  according  to  any  of  claims  2  to  6,  whe- 
rein  the  severance  means  comprises  an  electric 
heater  which  extends  along  the  shaft  to  engage 
said  transverse  fabric  portion. 

B.  A  machine  according  to  claim  7,  wherein  the  elec- 
tric  heater  comprises  a  heater  wire. 

).  A  machine  according  to  claim  7  or  8,  wherein  the 
holding  means  is  arranged  so  that  during  its 
movement  from  the  fabric  engaging  position  to 
the  seaming  position,  it  moves  the  fabric  into  con- 
tact  with  the  heater  wire  and  also  the  gripping 
means  on  the  shaft. 

of  folding  the  web  of  fabric  along  a  fold  extending 
transversely  relative  to  the  longitudinal  direction 
of  the  web,  so  as  to  form  two  superimposed  layers 
of  fabric  joined  along  one  side  by  said  fold,  hold- 

5  ing  the  folded  fabric  along  the  side  opposite  to  the 
fold,  severing  the  folded  fabric  from  the  web  and 
seaming  the  folded  fabric  along  the  edge  oppo- 
site  said  fold  and  along  the  edge  opposite  said 
fold  and  along  one  end  edge  extending  between 

10  the  fold  and  said  side  edge. 
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u.  i\  macnine  according  to  any  of  claims  2  to  9,  whe- 
rein  the  seaming  means  comprises  two  sewing  so 
machines,  one  sewing  machine  being  arranged 
to  travel  in  the  same  direction  and  the  other  sew- 
ing  machine  being  arranged  to  travel  in  a  trans- 
verse  direction  to  said  shaft  for  seaming  the  end 
edge.  55 

1.  A  process  for  forming  a  bag  from  a  continuous 
web  of  material,  the  process  including  the  steps 
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