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0   An  apparatus  for  discharging  packaging  container  blanks. 
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0   In  terms  of  their  operational  reliability,  ap- 
paratuses  for  discharging  from  a  magazine  of  flat- 
laid  packaging  container  blanks  of  the  type  used  for 
manufacturing  packaging  containers  for  liquid  con- 
tents  are  greatly  dependent  upon  the  quality  of  the 
packaging  container  blanks  themselves.  In  the  event 
of  varying  friction  or  abutment  pressure  between  the 
packaging  container  blanks,  there  is  a  risk  that  more 
than  one  blank  is  discharged  at  a  time,  or  alter- 
natively  that  no  blank  is  discharged  at  all.  In  order  to 

ensure  a  dependable  function  with  repeated  dis- 
charge  of  one  blank  at  a  time  and  at  a  predeter- 
mined  rate,  the  apparatus  according  to  the  present 
invention  includes  a  pivotal  lever  (9)  provided  with  a 
suction  cup  or  cups  (11),  the  lever  displacing  one 
packaging  container  blank  (5)  at  a  time  from  the 
discharge  end  of  a  magazine  past  a  segmented 
wheel  which  grasps  the  discharged  blank  (5)  be- 
tween  a  rubber  cladding  (15)  and  a  counter  wheel 
(13)  for  further  advancement  to  a  conveyor  (21). 
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TECHNICAL  FIELD 

The  present  invention  relates  to  an  apparatus 
for  discharging  one  flat-laid  packaging  container 
blank  at  a  time  from  a  magazine. 

BACKGROUND  ART 

Within  that  sector  of  the  packaging  industry 
which  deals  with  the  packing  of  different  types  of 
liquids,  such  as  milk,  in  consumer  packages  or 
cartons  of  paper  and  plastic  laminate,  use  is  occa- 
sionally  made  of  packaging  machines  which  reform 
prefabricated  packaging  container  blanks  into  bot- 
tom-sealed  packaging  containers  which  are  there- 
after  immediately  filled  with  the  intended  contents 
and  then  sealed.  In  such  instance,  the  packaging 
container  blanks  are  fed  to  the  machine  in  the  form 
of  stacks  of  flat-laid  tubular  blanks  which,  prior  to 
reforming  into  individual  packaging  containers, 
must  be  discharged  one-at-a-time  from  an  outlet  or 
discharge  end  of  the  magazine.  After  the  discharge 
from  the  magazine,  the  blanks  are  conveyed  further 
in  order  to  be  raised,  i.e.  reformed  into  substan- 
tially  quadratic  cross  section,  and  are  placed  on 
mandrels  for  further  transport  through  different 
treatment  stations  in  a  per  se  known  packaging  and 
filling  machine.  It  is,  thus,  of  major  importance  that 
the  blanks  are  actually  discharged  one-at-a-time 
from  the  magazine,  which,  in  practice,  has  proved 
to  be  the  source  of  considerable  difficulties  since 
the  flat-laid  blanks  may  not  only  display  varying 
thickness,  but  also  have  a  certain  tendency  to 
spring  up  into  their  quadratic  cross  sectional  state. 

One  prior  art  apparatus  for  discharging  pack- 
aging  container  blanks  from  a  magazine  is  de- 
scribed  in  European  Patent  No.  EP-A-241  .916,  to 
which  reference  is  now  made.  In  this  prior  art 
apparatus,  use  is  made  of  a  horizontal  magazine  in 
which  a  stack  of  packaging  container  blanks  is 
placed.  At  the  discharge  end  of  the  magazine, 
there  is  a  substantially  vertically  disposed  recipro- 
cating  plate  which  displays  an  abutment  facing 
towards  the  magazine,  the  thickness  of  the  abut- 
ment  being  slightly  less  than  the  thickness  of  one 
flat-laid  packaging  container  blank.  When  the  plate 
is  located  proximal  its  upper,  extreme  position,  the 
blank  passes  a  separation  gap  where  only  one 
blank  at  a  time  may  pass.  Above  the  separation 
gap,  there  are  provided  a  number  of  fingers  which 
prevent  the  blank  from  accompanying  the  plate 
back  in  its  downward  return  stroke. 

Like  other,  prior  art  apparatuses  of  similar  type, 
the  above-described  prior  art  apparatus  for  dis- 
charging  flat-laid  packaging  container  blanks  dis- 
plays  an  acceptable  level  of  function  and  oper- 
ational  reliability  when  handling  blanks  which  cor- 
respond  to  specification  tolerances  in  all  respects. 

However,  since  certain  variations  in  the  thickness 
of  the  flat-laid  blanks  cannot  wholly  be  avoided,  it 
happens  from  time  to  time  that  two  blanks  accom- 
pany  the  feeder  plate  simultaneously  and  are 

5  wedged  fast  in  the  separation  gap,  with  operational 
disruption  and  unnecessary  down  time  as  a  result. 
Variations  in  the  thickness  of  the  blanks  may  occa- 
sionally  make  it  difficult  to  place  the  blanks  in  the 
correct  position  at  the  discharge  end  of  the  maga- 

io  zine,  and  so  it  also  happens  that  the  feeder  plate 
passes  the  magazine  without  entraining  a  blank  at 
all. 

Another  factor  which  gives  rise  to  uncertainty  in 
the  discharge  of  blanks  using  prior  art  apparatuses 

75  is  the  friction  between  the  individual  blanks  loaded 
in  the  magazine.  One  basic  precondition  for  a  blank 
to  accompany  the  feeder  plate  is,  of  course,  that 
the  blank  lies  flat  against  the  plate,  and  in  order  to 
ensure  this,  a  relatively  high  pressure  is  applied 

20  against  the  opposite  end  of  the  row  of  packaging 
container  blanks.  As  a  result,  the  friction  between 
the  blanks  will  be  extreme  and  the  separation  force 
increases,  which  may  result  in  deformation  of  the 
blank  when  it  is  to  be  picked  by  the  feeder  plate. 

25  Thus,  there  is  a  need  in  the  art  to  provide  a 
discharge  apparatus  which,  with  considerable  re- 
liability,  can  discharge  one  blank  at  a  time  irrespec- 
tive  of  any  possible  variations  in  the  quality  or 
thickness  of  the  blanks,  or  in  the  discharge  force 

30  required  from  the  magazine. 

OBJECTS  OF  THE  INVENTION 

One  object  of  the  present  invention  is  to  devise 
35  a  discharge  apparatus  which  does  not  suffer  from 

the  above-outlined  drawbacks,  but  which  dis- 
charges,  with  great  reliability,  one  blank  at  a  time 
irrespective  of  friction  differences  between  different 
blanks  and  irrespective  of  the  urging  force  applied 

40  from  rearwardly  located  blanks  positioned  in  the 
magazine. 

A  further  object  of  the  present  invention  is  to 
devise  a  discharge  apparatus  which,  with  full  re- 
liability,  can  grasp  one  blank  at  a  time  and  release 

45  it  from  the  magazine  irrespective  of  whether  the 
blank  exactly  corresponds  to  the  established  speci- 
fication  tolerances  and  guidelines  and  irrespective 
of  whether  the  blank  deviates  in  any  way  from  such 
tolerances,  for  example  displays  minor  deforma- 

50  tions  or  discrepancies  in  thickness  accuracy. 
Yet  a  further  object  of  the  present  invention  is 

to  devise  an  apparatus  for  discharging  packaging 
container  blanks,  the  apparatus  being  of  simple 
and  reliable  design  and  construction  and  being 

55  suited  for  mass  production  at  low  cost. 
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SOLUTION 

These  and  other  objects  have  been  attained 
according  to  the  present  invention  in  that  an  ap- 
paratus  for  discharging  one  flat-laid  packaging  con- 
tainer  blank  at  a  time  from  a  magazine  has  been 
given  the  characterizing  feature  that  it  includes  a 
lever  which  is  provided  with  a  suction  cup  or  cups 
and  is  pivotal  between  two  positions,  namely  a  first 
position  in  which  the  suction  cup  abuts  against  a 
blank  located  at  a  discharge  end  of  the  magazine, 
and  a  second  position  in  which  the  active  surface 
of  the  suction  cup  is  located  substantially  in  regis- 
ter  with  or  slightly  beneath  a  supply  path  which 
extends  between  the  active  surface  of  a  segmented 
wheel  and  a  counter  wheel. 

Preferred  embodiments  of  the  apparatus  ac- 
cording  to  the  invention  have  further  been  given 
the  characterizing  features  as  set  forth  in  the  ap- 
pended  subclaims. 

BRIEF  DESCRIPTION  OF  THE  ACCOMPANYING 
DRAWINGS 

One  preferred  embodiment  of  the  apparatus 
according  to  the  present  invention  will  now  be 
described  in  greater  detail  hereinbelow,  with  par- 
ticular  reference  to  the  accompanying  schematic 
Drawings  which  show  only  those  details  essential 
to  an  understanding  of  the  invention.  In  the  accom- 
panying  Drawings: 

Fig.  1  is  a  side  elevation  partly  in  section  of  an 
apparatus  according  to  the  present  invention; 
and 
Fig.  2  is  a  perspective  view  of  a  per  se  known 
packaging  container  blank  of  the  type  which  the 
apparatus  according  to  the  invention  is  intended 
to  handle. 

DESCRIPTION  OF  PREFERRED  EMBODIMENT 

The  apparatus  according  to  the  invention  com- 
prises  a  magazine  1  with  a  horizontally  disposed 
oblong  magazine  floor  2.  In  the  magazine  floor, 
there  are  two  parallel  driving  bands  3  which,  by 
means  of  a  driving  cylinder  4,  are  displaceable  in 
the  forward  direction  of  the  magazine  (to  the  right 
in  Fig.  1)  when  they  are  located  in  an  upper  plane 
located  outside  the  surface  of  the  magazine  floor  2, 
and  to  the  left  in  Fig.  1  when  they  are  located  in  a 
lower  plane  located  beneath  the  surface  of  the 
magazine  floor  2.  This  design  and  construction  is 
previously  known  and  is  unlikely  to  need  any  de- 
tailed  description  in  this  context. 

On  the  magazine  floor  2,  there  is  disposed  a 
row  of  flat-laid  packaging  container  blanks  5,  this 
row  extending  from  a  ram  6  displaceable  along  the 
longitudinal  direction  of  the  magazine,  and  to  a 

number  of  catches  7  disposed  at  the  outlet  or 
discharge  end  of  the  magazine  (to  the  right  in  Fig. 
1),  the  catches  preventing  the  leading  blank  5  in 
the  row  from  falling  out  of  the  magazine.  The  ram  6 

5  is  drivable  along  the  magazine  with  the  aid  of  a 
cylinder  or  equivalent  drive  means  (not  shown). 

The  discharge  end  of  the  magazine  is  con- 
nected  to  a  frame  8  which  carries  the  discharge 
apparatus  proper,  this  being  intended  to  discharge 

io  one  blank  5  at  a  time  from  the  magazine  1  and 
advance  this  in  the  flat-laid  state  to  a  suitable 
position  on  a  per  se  known  packaging  machine  (not 
shown)  where  the  blank  is  raised  to  substantially 
quadratic  cross-section,  is  placed  on  a  mandrel 

is  and  conveyed  further  under  progressive  processing 
and  reforming  into  a  finished,  filled  package. 

A  lever  9  is  journalled  in  the  frame  8  at  the 
discharge  end  of  the  magazine  1,  the  lever  being 
pivotal  about  a  pivot  axis  10  which  is  oriented  at 

20  right  angles  to  the  longitudinal  direction  of  the 
magazine  1  and  is  located  flush  with  the  magazine 
floor  2  and  immediately  adjacent  the  outlet  or  dis- 
charge  end  of  the  magazine.  The  lever  9  is  pivotal 
between  two  positions,  i.e.  a  first  position  in  which 

25  the  lever  extends  substantially  vertically,  and  a 
second  position  shown  in  Fig.  1  in  which  it  extends 
at  substantially  45  °  to  the  vertical  plane.  The  lever 
9  carries  one  or  more  suction  cups  11  which,  when 
the  lever  is  located  in  its  first  position,  are  urged 

30  against  a  packaging  container  blank  5  retained  by 
the  catches  7  at  the  outlet  end  of  the  magazine. 
When  the  lever  9  is  located  in  its  second  position 
illustrated  in  Fig.  1,  it  (or  more  precisely  the  active 
surface  of  the  suction  cup)  is  located  substantially 

35  in  register  with  or  slightly  (1-10  mm)  beneath  a 
supply  path  for  the  packaging  container  blanks,  the 
supply  path  extending  between  a  segmented  wheel 
12  and  a  counter  wheel  13,  which  are  located 
substantially  in  line  with  the  magazine  1  a  slight 

40  distance  from  its  discharge  end.  The  segmented 
wheel  12  is  rotary  in  the  counterclockwise  direction 
on  a  shaft  14  which  is  parallel  with  the  pivot  axis  10 
of  the  lever  9  and  is  provided  with  a  rubber  clad- 
ding  15  over  approximately  two-fifths  of  its  circum- 

45  ference.  The  counter  wheel  13  is  freely  rotary  but 
eccentrically  suspended  in  order  to  make  possible 
adjustment  of  the  distance  between  the  counter 
wheel  13  and  the  segmented  wheel  12.  The  seg- 
mented  wheel  12  is,  like  the  lever  9,  drivingly 

50  connected  to  a  drive  shaft  16  which  displays  a  cam 
surface  17  which  is  connected  to  the  lever  9  via  a 
linkage  assembly  18  and  an  overload  cylinder  19. 
The  drive  shaft  16  and  the  segmented  wheel  12 
are  mutually  interconnected  via  a  cogged  belt  (not 

55  shown)  located  on  the  rear  side  of  the  frame  8.  A 
conveyor  wheel  20  is  also  disposed  along  the 
above-mentioned  supply  path  and  is  located  above 
one  end  of  a  conveyor  21  for  the  blanks  5.  The 

3 
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conveyor  includes  a  conveyor  wheel  22  disposed 
beneath  the  conveyor  wheel  20  and  around  which 
runs  a  conveyor  belt  24  provided  with  carriers  23. 
The  conveyor  wheel  22  and  the  conveyor  21  are 
driven  by  drive  means  (not  shown)  with  the  aid  of 
the  drive  shaft  16.  The  conveyor  belt  runs  on  a 
support  rail  25  which  continues  along  the  supply 
path  of  the  blanks  5.  In  order  to  guarantee  the 
transfer  of  the  blanks  from  the  segmented  wheel  12 
to  the  conveyor  wheel  20,  the  apparatus  also  fea- 
tures  a  guide  26  for  guiding  the  blanks  in  the 
correct  position  between  the  conveyor  wheel  20 
and  the  conveyor  belt  24. 

In  addition  to  the  above-described  details,  the 
apparatus  according  to  the  present  invention  also 
includes  a  number  of  per  se  known  parts  and 
devices  for  driving  and  adjusting  the  mutual  posi- 
tions  of  the  included  components,  eg.  air  cylinders, 
regulator  devices  and  other  mechanisms  which, 
however,  are  unlikely  to  need  any  in-depth  descrip- 
tion  in  this  context. 

A  packaging  container  blank  5  of  the  type 
which  the  apparatus  according  to  the  invention  is 
intended  to  serve  is  shown  in  Fig.  2  in  the  flat-laid 
state.  The  blank  comprises  four  side  walls  27  which 
are  separated  by  means  of  vertical  crease  lines  28. 
At  the  upper  and  lower  end  of  the  blank,  respec- 
tively,  there  is  a  number  of  wall  panels  separated 
by  further  crease  lines  29.  These  panels  being 
intended  to  make  possible  folding  and  forming  of 
the  top  and  bottom  of  the  packaging  container. 
Hereby,  the  blank  5  may  be  reformed  into  a  pack- 
age  of  the  so-called  gable-top  type,  but  it  is  self- 
evident  that  the  apparatus  according  to  the  present 
invention  may  naturally  also  operate  with  other 
types  of  blanks  intended  for  other  types  of  pack- 
ages.  The  blanks  preferably  consist  of  a  flexible, 
semi  rigid  material,  for  example  a  packaging  lami- 
nate  comprising  a  core  or  carrier  layer  of  fibrous 
material  such  as  paper,  which  is  coated  on  either 
face  with  a  thermoplastic,  liquid-tight  material  such 
as  polyethylene. 

When  the  apparatus  according  to  the  invention 
is  in  operation,  the  flat-laid  packaging  container 
blanks  5  are  placed  as  shown  in  a  row  in  the 
magazine  1  .  At  this  point,  the  packaging  container 
blanks  rest  with  their  lowermost  crease  line  28  in 
this  position  against  the  magazine  floor  2  and  are 
displaced  progressively  forwards  with  the  aid  of  the 
reciprocating  driving  bands  3.  In  order  to  ensure 
that  the  blanks  5  abut  against  one  another  and 
against  the  catches  at  the  outlet  or  discharge  end 
of  the  magazine  with  suitable  abutment  force,  the 
ram  6  is  urged  against  the  rearmost  of  the  pack- 
aging  container  blanks  5  located  in  the  row.  It  will 
hereby  be  ensured  that  the  row  of  blanks  5  is 
advanced  towards  the  discharge  end  of  the  maga- 
zine  with  uniform  force  irrespective  of  friction  differ- 

ences  and  the  number  of  blanks  in  the  magazine. 
At  the  outlet  end  of  the  magazine  1  ,  the  lever  9 

is  driven  in  its  reciprocating  movement  between 
the  first  and  second  end  positions  with  the  aid  of 

5  the  drive  shaft  16  and  the  linkage  assembly  18.  In 
order  to  ensure  that  any  possible  obstacles  in  the 
way  of  the  movement  of  the  lever  9  do  not  cause 
serious  damage,  the  linkage  assembly  18  includes, 
as  has  been  mentioned  above,  the  overload  cyl- 

io  inder  19  which  is  an  air  cylinder  provided  with  a 
transducer/emitter.  When  the  movement  of  the  le- 
ver  9,  under  normal  operation,  takes  place  without 
excessive  resistance,  the  overload  cylinder  19 
serves  as  a  fixed  link.  In  the  event  of  possible 

is  overload  (i.e.  when  the  lever  9  is  blocked  for  one 
reason  or  another),  the  cylinder  is  compressed  a 
few  millimetres,  which  is  sensed  by  the  transducer 
which  immediately  ensures  that  the  cylinder  be- 
comes  depressurized  so  that  the  movement  trans- 

20  mission  of  the  drive  shaft  to  the  lever  is  discontin- 
ued. 

When  the  lever  9  is  located  in  its  first,  vertical 
position,  the  suction  cup  11  will  abut  against  the 
upper,  free  side  wall  27  of  the  packaging  container 

25  blank  5  located  at  the  discharge  end  of  the  maga- 
zine  1.  In  this  position,  the  suction  cup  is  activated, 
which  preferably  takes  place  with  the  aid  of  a  per 
se  known  valve  governed  by  the  pivotal  position  of 
the  lever  9,  the  valve  placing  the  suction  cup  in 

30  communication  with  a  vacuum  source  (not  shown). 
As  soon  as  the  suction  cup  11  has  grasped  the 
blank  5,  the  lever  9  is  pivoted  back  towards  the 
second  position  (Fig.  1)  located  preferably  some- 
what  beneath  the  supply  path  of  the  blank.  In  this 

35  instance,  the  blank  5  will,  because  of  its  flexibility, 
pass  the  catches  7  and  thereby  depart  from  the 
magazine  1  in  which  a  following  blank  5  is  auto- 
matically  advanced  into  abutment  against  the 
catches  7  with  the  aid  of  the  ram  6  and  the  driving 

40  bands  3. 
Since  the  active  portion  of  the  segmented 

wheel  12  extends  into  that  region  which  is  swept 
by  the  blank  when  this  is  displaced  by  means  of 
the  lever,  the  blank  removed  from  the  magazine  by 

45  the  lever  9  must,  with  its  upper  edge  or  crease  line 
28,  pass  the  segmented  wheel  12  while  this  is 
located  in  such  position  of  rotation  that  its  active 
portion  is  turned  to  face  away  from  the  magazine. 
As  soon  as  the  blank  has  reached  the  position 

50  shown  in  Fig.  1,  the  active  portion  of  the  seg- 
mented  wheel  12  will,  during  its  counterclockwise 
rotation,  grasp  the  forward  edge  of  the  blank  5, 
seen  in  the  direction  of  advancement,  between  the 
rubber  cladding  15  and  the  counter  wheel  13.  In 

55  this  position,  the  communication  between  the  suc- 
tion  cup  1  1  and  the  vacuum  source  is  severed  and 
the  blank  may  be  freely  displaced  in  between  the 
segmented  wheel  12  and  the  counter  wheel  13. 

4 
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The  length  of  the  rubber  cladding  15  of  the  seg- 
mented  wheel  is,  seen  in  the  circumferential  direc- 
tion  of  the  wheel,  substantially  the  same  as  the 
distance  between  two  of  the  opposing  crease  lines 
28  of  the  blank  5.  In  such  instance,  the  forward 
edge  of  the  blank  seen  in  the  direction  of  advance- 
ment  will  be  guided  with  the  aid  of  the  guide  26  so 
that  the  blank,  via  the  nip  between  the  conveyor 
wheel  20  and  the  conveyor  wheel  22,  reaches  the 
support  rail  25  where  the  carriers  23  on  the  con- 
veyor  belt  24  grasp  about  the  rear  edge  of  the 
blank  and  displace  the  blank  further.  The  driving  of 
the  conveyor  belt  24  is  synchronized  with  the 
movement  of  the  segmented  wheel  12,  for  which 
reason  a  transferred  packaging  container  blank  will 
automatically  home  into  the  correct  position  in  or- 
der  to  be  grasped  by  the  carriers  23. 

In  practice,  the  apparatus  according  to  the 
present  invention  has  proved  to  possess  reliable, 
rapid  function  which  is  not  disrupted  by  variations 
between  the  different  blanks  or  the  abutment  pres- 
sure  between  the  blanks  and  the  catches  7.  Since 
the  displacement  of  one  blank  from  the  magazine 
takes  place  without  any  appreciable  deformation  of 
the  flat-laid  blank,  the  risk  that  the  blank  come 
loose  from  the  suction  cup  is  reduced  to  a  mini- 
mum. 

The  present  invention  should  not  be  consid- 
ered  as  restricted  to  that  described  above  and 
shown  on  the  Drawings,  many  modifications  being 
conceivable  without  departing  from  the  spirit  and 
scope  of  the  appended  Claims. 

which  is  swept  by  a  blank  (5)  during  the  dis- 
placement  thereof  by  means  of  the  lever  (9). 

4.  The  apparatus  as  claimed  in  any  one  or  more 
5  of  Claims  1  to  3,  characterized  in  that  the 

segmented  wheel  (12)  is  rubber  clad. 

5.  The  apparatus  as  claimed  in  any  one  or  more 
of  Claims  1  to  4,  characterized  in  that  the 

io  lever  (9)  is  drivably  connected  to  a  cam  sur- 
face  (17)  synchronously  rotary  with  the  seg- 
mented  wheel  (12). 

6.  The  apparatus  as  claimed  in  any  one  or  more 
is  of  the  preceding  Claims,  characterized  in 

that  the  pivot  axis  (10)  of  the  lever  (9)  is  at 
right  angles  to  the  longitudinal  direction  of  the 
magazine  (1)  and  is  placed  flush  with  the  floor 
(2)  of  the  magazine  (1)  immediately  adjacent 

20  the  discharge  end  of  the  magazine. 

25 

30 

Claims 
35 

1.  An  apparatus  for  discharging  one  flat-laid  pack- 
aging  container  blank  (5)  at  a  time  from  a 
magazine  (1),  characterized  in  that  it  in- 
cludes  a  lever  (9)  which  is  provided  with  a 
suction  cup  or  cups  and  is  pivotal  between  two  40 
positions,  namely  a  first  position  in  which  the 
suction  cup  (11)  abuts  against  a  blank  (5) 
located  at  a  discharge  end  of  the  magazine 
(1),  and  a  second  position  in  which  the  active 
surface  of  the  suction  cup  (11)  is  located  sub-  45 
stantially  in  register  with  or  slightly  beneath  a 
supply  path  which  extends  between  the  active 
surface  of  a  segmented  wheel  (12)  and  a  coun- 
ter  wheel  (13). 

50 
2.  The  apparatus  as  claimed  in  Claim  1,  char- 

acterized  in  that  the  shaft  (14)  of  the  seg- 
mented  wheel  (12)  is  parallel  with  the  pivot 
axis  (10)  of  the  lever  (9). 

55 
3.  The  apparatus  as  claimed  in  Claim  1  or  2, 

characterized  in  that  the  active  portion  of  the 
segmented  wheel  (12)  extends  in  to  that  region 
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