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©  A  blank  feeder  for  feeding  blanks  B  to  a  pair  of 
blank  bottom  forming  mandrel  wheels  arranged  in 
parallel  comprises  a  pair  of  right  and  left  feed  units 
corresponding  to  the  respective  mandrel  wheels. 
Each  of  the  feed  units  comprises  a  magazine  having 
at  a  front  end  thereof  a  forward  outlet  opposed  to  the 
corresponding  mandrel  wheel  from  behind  for  ac- 
commodating  a  multiplicity  of  blanks  B  as  closely 
arranged  side  by  side  from  the  front  end  rearward, 
the  blanks  B  being  folded  flat  so  as  to  be  unfoldable 
to  a  tubular  form  of  square  to  rectangular  cross 

section,  means  for  taking  out  the  blanks  B  in  the 
magazine  successively  one  by  one  from  the  fore- 
most  position  through  the  outlet  while  unfolding  the 
blank  to  the  tubular  form,  and  means  for  transporting 
the  taken-out  tubular  blank  B  to  the  corresponding 
mandrel  wheel.  The  magazines  of  the  rights  and  left 
feed  units  are  so  arranged  that  the  center  lines  R 
and  L  of  the  magazines  with  respect  to  the  width 
thereof  extend  away  from  each  other  rearward  ap- 
proximately  in  a  V-form  when  seen  from  above. 
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BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  feeder  for 
supplying  a  pair  of  opposite  parallel  blank  bottom 
forming  mandrel  wheels  with  blanks  for  containers 
to  be  filled,  for  example,  with  milk,  more  particu- 
larly  blanks  which  are  folded  flat  so  as  to  be 
unfoldable  to  a  tubular  form  of  square  to  rectangu- 
lar  cross  section. 

Such  feeders  are  already  known  which  com- 
prise  a  pair  of  opposite  feed  units  corresponding  to 
a  pair  of  mandrel  wheels,  respectively,  and  each 
including  a  magazine  having  at  a  front  end  thereof 
a  forward  outlet  opposed  to  the  corresponding 
mandrel  wheel  from  behind  for  accommodating  a 
multiplicity  of  blanks  as  closely  arranged  side  by 
side  from  the  front  end  rearward,  the  blanks  being 
folded  flat  so  as  to  unfoldable  to  a  tubular  form  of 
square  cross  section,  means  for  taking  out  the 
blanks  within  the  magazine  successively  one  by 
one  from  the  foremost  position  through  the  outlet 
while  unfolding  the  blank  to  the  tubular  form,  and 
means  for  transporting  the  taken-out  tubular  blank 
to  the  corresponding  mandrel  wheel.  The  maga- 
zines  of  the  pair  of  feed  units  are  so  arranged  that 
the  center  lines  of  the  magazines  with  respect  to 
the  width  thereof  are  parallel  to  each  other  when 
seen  from  above. 

With  the  conventional  device,  the  center  lines 
of  the  magazines  with  respect  to  the  width  thereof 
extend  in  parallel  to  each  other,  so  that  the  space 
between  the  magazines  is  very  narrow  to  entail  the 
problem  that  extreme  difficulties  are  encountered  in 
performing  work  such  as  supply  of  blanks  to  the 
magazines. 

SUMMARY  OF  THE  INVENTION 

An  object  of  the  present  invention  is  to  provide 
a  blank  feeder  wherein  work  for  the  magazines  can 
be  conducted  efficiently. 

The  present  invention  provides  a  blank  feeder 
which  comprises  a  pair  of  right  and  left  feed  units 
corresponding  to  a  pair  of  mandrel  wheels,  respec- 
tively,  each  of  the  feed  units  including  a  magazine 
having  at  a  front  end  thereof  a  forward  outlet  op- 
posed  to  the  corresponding  mandrel  wheel  from 
behind  for  accommodating  a  multiplicity  of  blanks 
as  closely  arranged  side  by  side  from  the  front  end 
rearward,  the  blanks  being  folded  flat  so  as  to  be 
unfoldable  to  a  tubular  form  of  square  to  rectangu- 
lar  cross  section,  means  for  taking  out  the  blanks 
within  the  magazine  successively  one  by  one  from 
the  foremost  position  through  the  outlet  22  while 
unfolding  the  blank  to  the  tubular  form,  and  means 
for  transporting  the  taken-out  tubular  blank  B  to  the 
corresponding  mandrel  wheel,  the  feeder  being 
characterized  in  that  the  magazines  of  the  right  and 

left  feed  units  are  so  arranged  that  the  center  lines 
of  the  magazines  with  respect  to  the  width  thereof 
extend  away  from  each  other  rearward  approxi- 
mately  in  a  V-form  when  seen  from  above. 

5  With  the  blank  feeder  of  the  present  invention, 
the  magazines  of  the  right  and  left  feed  units  are 
so  arranged  that  the  center  lines  of  the  magazines 
with  respect  to  the  width  thereof  extend  away  from 
each  other  rearward  approximately  in  a  V-form 

io  when  seen  from  above,  so  that  the  space  between 
the  two  magazines  is  wider  by  an  amount  cor- 
responding  to  the  increase  in  the  spacing  there- 
between  which  increases  rearward  than  in  the  con- 
ventional  arrangement  of  the  opposite  magazines 

75  extending  in  parallel  to  each  other.  This  ensures 
facilitated  work  in  the  space  between  the  maga- 
zines. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
20 

FIG.  1  is  a  side  elevation  of  a  blank  feeder 
embodying  the  invention; 
FIG.  2  is  a  plan  view  of  the  feeder; 
FIG.  3  is  a  perspective  view  of  a  left  magazine 

25  of  the  feeder; 
FIG.  4  is  a  plan  view  of  the  left  magazine;  and 
FIG.  5  is  a  plan  view  of  a  right  magazine  of  the 
feeder. 

30  DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENT 

An  embodiment  of  the  invention  will  be  de- 
scribed  below  with  reference  to  the  drawings.  The 

35  terms  "front"  and  "rear"  are  herein  used  based  on 
FIGS.  1  and  2;  the  term  front  referes  to  the  left- 
hand  side  of  these  drawings,  and  the  term  rear  to 
the  opposite  side.  The  terms  "right"  and  "left"  are 
used  for  the  present  device  as  it  is  seen  from  the 

40  rear  toward  the  front. 
FIGS.  1  and  2  show  a  container  bottom  forming 

section  of  a  packaging  machine  and  the  neighbor- 
ing  portion  thereof. 

The  packaging  machine  comprises  a  container 
45  conveyor  12  having  two  opposite  transport  paths 

11  extending  forward  in  parallel  to  each  other,  a 
rotary  body  14  having  right  and  left  two  mandrel 
wheels  13  disposed  above  the  rear  end  of  each 
transport  path  11,  and  a  blank  feeder  16  having 

50  right  and  left  two  feed  units  15  corresponding  to 
the  respective  pairs  of  mandrel  wheels  13  and 
arranged  to  the  rear  of  the  conveyor  12.  A  con- 
tainer  transfer  device  17  is  disposed  between  the 
rear  end  of  the  conveyor  12  and  the  rotary  body 

55  14. 
The  right  and  left  units  15  of  the  blank  feeder 

16  has  basically  the  same  construction,  so  that  the 
left  unit  15  shown  in  FIG.  1  will  be  described.  The 
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unit  15  comprises  a  magazine  23  disposed  ob- 
liquely  above  and  outwardly  of  a  phantom  rearward 
extension  line  of  a  bottom  forming  mandrel  21 
which  is  brought  to  a  halt  at  a  feed  station  and 
which  obliquely  extends  rearwardly  downward.  The 
magazine  23  has  an  inward  outlet  22  at  the  front 
end  and  accommodating  a  multiplicity  of  flat  blanks 
B  which  are  closely  arranged  side  by  side  from  the 
front  end  toward  the  rear  end  of  the  magazine  23. 
The  feed  unit  further  comprises  a  transport  arm  25 
having  vacuum  cups  24  for  taking  out  blanks  B 
from  the  magazine  23  one  by  one  and  transporting 
each  blank  B  onto  the  rearward  extension  line, 
guide  rails  26  for  guiding  the  blank  B  while  it  is 
being  transported  by  the  arm  25  so  as  to  unfold 
the  blank  B  from  the  flat  form  to  a  tubular  form  of 
square  to  rectangular  cross  section,  a  holder  27  for 
holding  the  blank  B  as  unfolded  to  the  tubular  form 
and  positioned  on  the  extension  line,  and  a  loader 
28  for  fitting  the  blank  B  held  by  the  holder  27 
around  the  mandrel  21. 

As  shown  in  greater  detail  in  FIGS.  3  and  4,  the 
magazine  23  of  the  left  unit  15  comprises  front  and 
rear  support  frames  31,  32  spaced  apart  by  a 
predetermined  distance  and  each  inverted  L- 
shaped  in  cross  section,  a  gate  member  33  pro- 
vided  upright  on  the  front  support  frame  31  and 
surrounding  the  outlet  22  along  with  the  front  sup- 
port  frame  31  ,  a  pair  of  opening  claws  34  attached 
to  the  respective  vertical  bars  of  the  gate  member 
33,  a  pair  of  bottom  guides  35  which  are  bars 
parallel  to  and  spaced  apart  from  each  other  and 
interconnecting  the  support  frames  31,  32  as  at- 
tached  to  the  top  side  of  these  frames,  and  L- 
shaped  barlike  side  guides  36,  37  each  extending 
between  and  attached  to  the  rear  support  frame  32 
and  an  intermediate  portion  (with  respect  to  the 
height)  of  the  vertical  bar  of  the  gate  member  33. 

A  pair  of  horizontal  guide  rods  41  extend  be- 
tween  and  are  attached  to  the  front  and  rear  sup- 
port  frames  31  ,  32  at  the  middle  of  height  of  these 
frames.  A  slider  42  is  supported  by  the  guide  rods 
41  .  A  rodless  cylinder  43  has  a  main  body  44  fixed 
to  the  slider  42,  and  a  cylinder  tube  45  positioned 
between  the  two  guide  rods  41  and  extending 
between  and  attached  to  the  support  frames  31, 
32.  A  pair  of  brackets  46  extend  upright  from 
opposite  ends  of  the  slider  42.  A  pair  of  pressure 
pawls  47  are  pivoted  to  each  bracket  46.  The  pawls 
47  are  each  biased  rearward  by  an  unillustrated 
spring. 

A  front  pulley  51  is  mounted  directly  on  the 
bottom  guides  35  and  positioned  close  to  the  front 
ends  thereof.  A  rear  pulley  52  is  attached  by  take- 
ups  53  to  the  bottom  guides  35  close  to  their  rear 
ends.  An  endless  belt  54  is  reeved  around  the  front 
and  rear  pulleys  51,  52. 

The  right  unit  15  has  a  magazine  61  shown  in 
FIG.  5.  Like  the  magazine  23  of  the  left  unit,  the 
magazine  61  comprises  front  and  rear  support 
frames  62,  63,  gate  member  64,  bottom  guides  65, 

5  side  guides  66,  67,  etc. 
With  reference  to  FIGS.  2  and  4,  the  magazine 

23  of  the  left  unit  15  has  a  center  line  L  with 
respect  to  the  width  thereof  which  line  L  is  parallel 
to  a  reference  line  S  extending  from  the  front 

io  rearward. 
When  seen  from  above  as  in  FIGS.  2  and  4, 

the  magazine  23  of  the  left  unit  15  has  a  center  line 
L  with  respect  to  the  width  thereof.  The  center  line 
R  intersects  the  reference  line  S  at  an  angle  6  of 

is  greater  than  10  deg  so  as  to  be  a  greater  distance 
away  from  the  line  S  rightward  as  it  extends  rear- 
ward.  Although  the  gate  member  64  is  orthogonal 
to  the  reference  line  S,  the  front  and  rear  support 
frames  62,  63  are  positioned  on  the  center  line  R, 

20  and  the  bottom  guides  65  and  the  side  guides  66, 
67  extend  along  the  center  line  R. 

The  bottom  guides  35  and  the  side  guides  36, 
37  of  the  magazine  23  of  the  left  unit  15,  although 
parallel  to  the  reference  line  S  as  described  above, 

25  may  be  inclined  in  a  direction  opposite  to  the 
direction  of  the  magazine  61  of  the  right  unit  15. 
Such  modifications  are  acceptable  insofar  as  the 
right  and  left  magazines  61,  23  extend  away  from 
each  other  rearward  in  a  V-form  when  seen  from 

30  above  as  shown  in  FIG.  2. 

Claims 

1.  A  blank  feeder  for  feeding  blanks  B  to  a  pair  of 
35  blank  bottom  forming  mandrel  wheels  (13)  ar- 

ranged  in  parallel,  the  feeder  comprising  a  pair 
of  right  and  left  feed  units  (15)  corresponding 
to  the  respective  mandrel  wheels  (13),  each  of 
the  feed  units  (15)  including: 

40  a  magazine  (23,61)  having  at  a  front  end 
thereof  a  forward  outlet  (22)  opposed  to  the 
corresponding  mandrel  wheel  (13)  from  behind 
for  accommodating  a  multiplicity  of  blanks  B 
as  closely  arranged  side  by  side  from  the  front 

45  end  rearward,  the  blanks  B  being  folded  flat  so 
as  to  be  unfoldable  to  a  tubular  form  of  square 
to  rectangular  cross  section, 

means  for  taking  out  the  blanks  B  within 
the  magazine  (23)  successively  one  by  one 

50  from  the  foremost  position  through  the  outlet 
(22)  while  unfolding  the  blank  to  the  tubular 
form,  and 

means  for  transporting  the  taken-out  tubu- 
lar  blank  B  to  the  corresponding  mandrel 

55  wheel  (13), 
the  feeder  being  characterized  in  that  the 

magazines  (61)  and  (23)  of  the  right  and  left 
feed  units  (15)  are  so  arranged  that  the  center 

4 
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lines  R  and  L  of  the  magazines  with  respect  to 
the  width  thereof  extend  away  from  each  other 
rearward  approximately  in  a  V-form  when  seen 
from  above. 

5 
2.  A  feeder  as  defined  in  claim  1  wherein  the 

center  line  L  of  the  magazine  (23)  of  the  left 
feed  unit  (15)  extends  in  parallel  to  a  front-to- 
rear  refence  line  S,  and  the  center  line  R  of  the 
magazine  (61)  of  the  right  feed  unit  (15)  so  10 
extends  as  to  intersect  the  reference  line  S. 

3.  A  feeder  as  defined  in  claim  2  wherein  the 
magazine  (61  ,  23)  of  each  of  the  right  and  left 
feed  units  (15)  has  an  outlet  member  (64,  33)  is 
orthogonal  to  the  reference  line  S,  and  blank 
feed  rails  (65-67,  35-37)  extending  rearward 
from  the  outlet  member  (64,  33)  in  parallel  to 
the  corresponding  center  line  R,  L. 
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