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0   A  method  and  apparatus  for  sterilizing  prefor- 
med  cartons  (4)  prior  to  filling  is  disclosed.  The 
interior  of  the  cartons  are  first  sprayed  with  a  solu- 
tion  of  hydrogen  peroxide  (10).  The  cartons  are  then 
treated  with  heated  air  (12)  to  remove  the  hydrogen 
peroxide.  The  heated  air  is  applied  by  means  of  a 
hollow  mandrel  (22)  having  nozzles  (38,  40)  at  one 
end.  The  mandrel  corresponds  generally  to  the 
shape  of  the  carton.  When  the  mandrel  is  inserted  in 
the  carton,  air  is  directed  against  the  interior  side 
walls  and  bottom  of  the  carton,  and  is  exhausted 
from  the  carton  by  flowing  upwardly  between  the 
side  walls  (30,  34)  of  the  mandrel  and  the  side  walls 
of  the  carton. 
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FIELD  OF  THE  INVENTION 

This  invention  relates  to  methods  and  appara- 
tus  for  sterilizing  cartons  prior  to  filling,  and  more 
particularly  to  increasing  the  shelf  life  of  food  pro- 
ducts  in  sealed  paperboard  cartons. 

BACKGROUND  OF  THE  INVENTION 

Paperboard  cartons  are  commonly  used  for 
packaging  pasteurized  and  ultrapasteurized  milk 
and  juice  products.  Such  products  are  commonly 
packaged  in  gable  top  cartons  which  are  preformed 
with  a  closed  bottom  before  being  filled.  Typically, 
the  cartons  are  advanced  through  a  filling  machine 
on  a  conveyor.  Before  the  cartons  are  filled,  a 
hydrogen  peroxide  solution  is  sprayed  into  the  inte- 
rior  of  the  carton  to  kill  the  bacteria  that  causes 
spoilage  of  the  milk.  Safety  precautions  must  be 
used  to  prevent  hydrogen  peroxide  from  causing 
injury  to  the  workers.  Regulations  of  the  Occupa- 
tional  Safety  and  Health  Administration  limit  the 
amount  of  hydrogen  peroxide  permitted  in  the  air 
where  workers  are  present. 

After  the  hydrogen  peroxide  solution  is  sprayed 
into  the  carton,  it  is  necessary  to  dry  the  interior  of 
the  carton  before  the  carton  can  be  filled  with  milk 
or  other  food  product.  The  hydrogen  peroxide  solu- 
tion  is  removed  from  the  interior  of  the  carton  in 
conventional  filling  machines  by  applying  heated 
air  to  the  interior  of  the  carton.  The  conveyor  that 
supports  the  cartons  in  the  machine  stops  for  a 
predetermined  time  interval  to  permit  operations, 
such  as  filling,  closing  and  sealing,  to  be  performed 
on  the  carton  in  sequence.  If  an  operation  requires 
more  time  than  the  predetermined  time  interval, 
then  it  is  necessary  to  increase  the  time  interval,  or 
provide  additional  stations  where  the  operation  is 
repeated  one  or  more  times.  The  manner  of  blow- 
ing  heated  air  into  the  carton  by  conventional  ma- 
chines  is  insufficient  to  fully  remove  the  hydrogen 
peroxide  from  the  interior  of  the  carton  at  one 
station,  and  it  is  necessary  to  provide  several  addi- 
tional  drying  stations  before  the  cartons  can  be 
filled  with  milk.  The  need  for  multiple  drying  sta- 
tions  in  these  prior  packaging  machines  not  only 
adds  to  the  expense  of  the  machines,  but  also 
limits  the  production  rate  of  the  machines. 

OBJECTS  AND  SUMMARY  OF  THE  INVENTION 

It  is  an  object  of  this  invention  to  provide  an 
improved  method  and  apparatus  for  the  sterilization 
of  the  interior  of  cartons  with  hydrogen  peroxide 
solutions. 

It  is  a  further  object  of  this  invention  to  reduce 
the  time  required  and  the  heat  load  for  carrying  out 
the  sterilization  of  the  interior  of  cartons. 

Another  object  is  to  provide  a  hydrogen  perox- 
ide  system  that  protects  workers  from  the  harmful 
effects  of  exposure  to  the  chemical  vapors. 

These  objects  are  accomplished  in  accordance 
5  with  a  preferred  embodiment  of  the  invention  by  a 

carton  sterilization  system  that  has  two  stations.  In 
the  first  station,  an  atomized  spray  of  hydrogen 
peroxide  is  applied  to  the  interior  surfaces  of  a 
preformed  carton.  At  the  second  station,  a  mandrel 

io  is  inserted  into  the  carton.  The  mandrel  has  a 
plurality  of  nozzles  which  direct  heated,  sterile  air 
against  the  interior  surface  of  the  carton.  The  flow 
of  heated  air  and  the  pattern  of  the  nozzles  cause 
the  hydrogen  peroxide  vapors  and  liquid  droplets 

75  to  be  removed  efficiently  from  the  interior  of  the 
carton  without  substantially  increasing  the  process 
time,  and  without  requiring  additional  applications 
of  heated  air. 

The  mandrel  reciprocates  into  and  out  of  the 
20  carton  and  has  a  pattern  of  nozzle  openings  that 

provides  a  substantially  uniform  pattern  of  distribu- 
tion  of  the  heated  air  over  the  interior  surface  of  the 
carton.  Heating  the  hydrogen  peroxide  in  this  man- 
ner  increases  the  effectiveness  of  the  hydrogen 

25  peroxide,  and  causes  the  hydrogen  peroxide  vapor 
and  droplets  to  be  removed  efficiently. 

Preferably,  the  first  and  second  stations  are 
enclosed  in  a  chamber  to  protect  workers  from  the 
hydrogen  peroxide  vapor. 

30 
DESCRIPTION  OF  THE  DRAWINGS 

A  preferred  embodiment  of  the  invention  is 
illustrated  in  the  accompanying  drawings,  in  which 

35  Fig.  1  is  a  schematic  view  of  carton  filling  ap- 
paratus  incorporating  the  carton  sterilization  sys- 
tem  of  this  invention; 
Fig.  2  is  a  side  elevational  view  of  the  carton 
sterilization  apparatus; 

40  Fig.  3  is  an  end  elevational  view  of  the  carton 
filling  apparatus; 
Fig.  4  is  a  top  plan  view  of  the  carton  filling 
apparatus; 
Fig.  5  is  an  isometric  view  of  the  dryer  man- 

45  drels; 
Fig.  6  is  a  side  elevational  view  of  one  of  the 
dryer  mandrels; 
Fig.  7  is  a  cross-sectional  view  of  the  dryer 
mandrel  along  the  line  7-7  in  Fig.  6; 

50  Fig.  8  is  a  bottom  plan  view  of  the  mandrel;  and 
Fig.  9  is  a  cross-sectional  view  of  the  mandrel 
along  the  line  9-9  in  Fig.  8. 

DETAILED  DESCRIPTION 
55 

Referring  to  Fig.  1,  the  apparatus  and  process 
of  this  invention  have  been  applied  to  a  conven- 
tional  automatic  filling  machine,  such  as  the  type 
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disclosed  in  U.S.  Patent  No.  4,448,008  for  use  in 
filling  preformed  cartons  with  liquid  food  products 
such  as  milk  or  juice.  These  conventional  automatic 
filling  machines  are  supplied  with  preformed 
blanks.  The  machine  opens  the  blanks  to  form  a 
tube,  seals  the  bottom  of  the  tube  to  form  a  carton 
with  an  open  top,  and  places  the  carton  on  a 
conveyer.  As  the  carton  advances  through  the  ma- 
chine,  it  is  filled  with  liquid  food  product,  and  then 
the  top  is  closed  and  sealed.  The  filled  carton  is 
then  conveyed  out  of  the  machine.  The  carton 
sterilization  system  of  this  invention  is  interposed 
between  the  formation  of  the  carton  and  the  filling 
of  the  carton. 

Referring  to  Fig.1,  the  carton  formation  appara- 
tus  2  places  cartons  4  in  sequence  on  a  rail  7.  In 
accordance  with  conventional  practice,  a  conveyer 
6  advances  the  cartons  intermittently  two  stations 
at  a  time,  which  allows  two  cartons  to  be  filled 
simultaneously.  The  conveyor  has  a  dwell  time  that 
allows  sufficient  time  for  carrying  out  the  slowest 
operation  in  the  machine.  The  system  of  this  inven- 
tion  could  be  adapted  to  machines  in  which  the 
cartons  advance  one  station  at  a  time  or  more  then 
two  stations  at  a  time.  The  filling  stations  8  are 
shown  in  Fig.  1.  At  the  filling  station,  liquid  food 
product  is  dispensed  into  the  open  top  of  the 
cartons  by  conventional  dispensing  equipment. 
Two  cartons  are  filled  simultaneously  and  then 
advance  to  the  closing  and  sealing  stations  (not 
shown). 

The  sterilization  system  of  this  invention  is 
interposed  between  the  carton  supply  portion  of  the 
conveyer  6  and  the  filling  station  8.  The  sterilization 
system  includes  a  hydrogen  peroxide  spray  sys- 
tem  10  and  a  heated  air  dryer  station  12. 

At  the  hydrogen  peroxide  spray  station  10,  two 
sprayers  14  are  positioned  over  the  cartons  4  to 
direct  an  atomized  mist  or  spray  onto  the  interior 
surfaces  of  the  container.  A  solution  of  hydrogen 
peroxide  is  supplied  through  suitable  conduits  16 
to  the  sprayers  14  and  compressed  air  is  supplied 
to  the  sprayers  14  to  cause  atomization  of  the 
hydrogen  peroxide  solution.  The  solution  has  a 
concentration  of  0.1-15  percent  hydrogen  peroxide, 
and  the  flow  rate  through  each  nozzle  is  between 
0.1  and  1.0  liters  per  hour.  Preferably,  the  spray  is 
in  a  full  cone-shaped  pattern  to  provide  a  uniform 
coating  of  the  hydrogen  peroxide  solution  on  the 
interior  side  walls  and  bottom  of  the  carton. 

The  hydrogen  peroxide  activated  by  heat,  must 
be  removed  from  the  interior  of  the  cartons  4 
before  they  are  filled  with  the  liquid  product,  and 
this  is  done  at  the  dryer  station  12.  The  dryer 
station  includes  an  insulated  housing  18.  A  mount- 
ing  plate  20  which  is  secured  to  the  bottom  of  the 
housing  18  supports  a  pair  of  mandrels  22.  As 
shown  in  Figs.  5-9,  the  mandrels  22  are  hollow  and 

have  a  tubular  body  24  which  is  secured  to  the 
plate  20.  The  lower  end  of  the  tubular  body  24  is 
covered  by  a  nozzle  plate  26.  The  tubular  body 
also  has  a  pair  of  guides  28  extending  along  op- 

5  posite  sides  for  engaging  the  interior  walls  of  a 
carton  to  prevent  the  walls  from  collapsing  against 
the  side  of  the  tubular  body  24.  As  shown  in  Fig.  7, 
the  side  walls  30  of  the  tubular  body  24  slope 
inwardly  toward  the  longitudinal  center  line.  The 

io  front  and  back  walls  32,  34  are  substantially  flat  at 
the  lower  end  of  the  mandrel  22,  while  the  portion 
of  the  front  and  back  walls  that  is  adjacent  the  plate 
20  slopes  inwardly  in  the  same  manner  as  the  side 
walls  30.  The  plate  20  has  an  opening  36  that  is 

is  aligned  with  the  interior  of  the  tubular  body  24. 
The  nozzle  plate  26  has  a  central  nozzle  38 

and  corner  nozzles  40  as  shown  in  Figs.  7-9.  In 
Fig.  6,  a  representative  bottom-sealed  carton  4  is 
shown  as  positioned  on  the  conveyer  6  to  show  the 

20  relationship  between  the  nozzle  plate  26  and  the 
interior  of  the  carton  4  when  the  mandrel  is  lowered 
into  the  carton. 

Referring  to  Figs.  2-4,  the  mandrels  22  are 
attached  to  the  housing  18  by  means  of  the  plate 

25  20.  Air  is  supplied  to  the  housing  18  through  a 
flexible  conduit  42.  Air  under  pressure  is  supplied 
to  the  conduit  42  by  an  air  blower  44  or  other 
suitable  means.  A  pipe  connector  46  provides  a 
rigid  mounting  for  the  housing  18  on  a  mounting 

30  bracket  48.  A  heater  unit  61  is  mounted  on  the 
bracket  48  between  the  conduit  42  and  the  connec- 
tor  46.  The  heater  unit  61  may  be  an  electrical 
resistance  type,  or  any  other  suitable  type  for  heat- 
ing  the  air  as  it  flows  through  the  unit.  The  bracket 

35  48  is  mounted  on  a  vertical  shaft  50  which  is 
mounted  for  reciprocating  motion  in  a  vertical 
sleeve  bearing  unit  52.  A  drive  mechanism  60, 
which  preferably  is  of  the  crank  and  link  arm  type, 
imparts  vertical  reciprocating  motion  to  the  shaft  50 

40  in  timed  relation  to  the  operation  of  the  other  com- 
ponents.  Coordination  of  the  conveyor  6  and  the 
drive  mechanism  60  is  controlled  by  the  machine 
drive  62.  The  mounting  bracket  48  is  shown  near 
its  uppermost  position  in  Figs.  2  and  3.  Air  from  the 

45  conduit  42  is  supplied  to  the  interior  of  the  man- 
drels  22  by  a  pair  of  pipes  54.  Heating  elements  or 
other  suitable  means  are  provided  in  the  heater 
unit  61  to  transfer  heat  to  the  air  flowing  through 
the  pipes  54.  The  maximum  temperature  of  the  air 

50  should  be  less  than  the  temperature  that  will  cause 
damage  to  the  carton  material.  To  avoid  over- 
heating  carton  material  which  typically  has  a  poly- 
ethylene  coating,  the  temperature  of  the  air  flowing 
from  the  nozzles  should  be  about  715°  F.  for  the 

55  smallest  containers  and  about  1050°  F.  for  the 
tallest  containers.  The  flow  rate  of  air  through  each 
mandrel  22  is  preferably  10-15  cfm. 

3 
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Since  the  apparatus  of  this  invention  is  in- 
tended  to  be  used  with  cartons  of  different  heights, 
it  is  necessary  to  adjust  the  operating  conditions 
depending  on  which  size  of  carton  is  being  pro- 
cessed.  The  quantity  of  hydrogen  peroxide  spray 
for  each  carton  should  be  proportioned  to  the  sur- 
face  area  of  the  carton  side  walls  and  bottom.  The 
sprayers  14  have  conventional  controls  which  ad- 
just  the  flow  rate  of  the  solution  and  the  air  pres- 
sure  to  achieve  the  desired  degree  of  coating  of 
the  carton  surfaces.  The  temperature  of  the  air  and 
the  flow  rate  of  the  heated  air  used  for  drying  the 
cartons  must  also  be  adjusted  in  relation  to  the  size 
of  the  cartons.  The  stroke  of  the  mandrels  is  the 
same  for  all  sizes  of  cartons,  preferably  6.3  inches, 
and  for  short  cartons,  the  ratio  of  penetration  of  the 
mandrel  22  to  the  height  of  the  carton  is  more  than 
for  taller  cartons.  As  shown  in  Fig.  3,  the  position  of 
the  rail  7  is  adjustable  so  that  the  top  of  the  carton 
will  be  positioned  at  the  proper  height  for  receiving 
the  mandrel  22  and  for  being  filled  and  sealed, 
regardless  of  which  size  carton  is  being  filled  and 
sealed. 

As  shown  in  Fig.  1,  the  hydrogen  peroxide 
sterilization  station  10  and  the  dryer  station  12  are 
preferably  enclosed  within  a  housing  56.  The  hous- 
ing  56  has  openings  at  opposite  ends  to  allow  the 
cartons  to  enter  and  leave  the  housing.  The  air  flow 
through  the  exhaust  line  58  should  be  greater  than 
the  air  flow  into  the  enclosure  at  each  end  where 
the  cartons  enter  and  leave  and  from  the  nozzles  in 
the  nozzle  plate  26,  so  that  hydrogen  peroxide 
vapors  do  not  escape  from  the  enclosure  but  are 
directed  through  the  exhaust  line  to  be  collected 
and  treated  before  being  returned  to  the  atmo- 
sphere. 

In  operation,  cartons  4  are  formed  and  placed 
on  the  rail  7.  The  conveyer  6  advances  intermit- 
tently  a  distance  that  corresponds  to  the  spacing 
between  two  cartons,  so  that  two  cartons  are  treat- 
ed  simultaneously  at  each  station.  The  dwell  time 
of  the  conveyor  is  selected  to  be  long  enough  to 
carry  out  the  necessary  operation  at  each  station, 
and  since  a  continuous  conveyor  is  used,  the  long- 
est  required  dwell  time  controls  the  timing  of  the 
conveyor.  The  cartons  then  advance  to  the  ster- 
ilization  station  10.  A  spray  nozzle  sprays  hydrogen 
peroxide  solution  into  the  interior  of  each  carton  to 
form  a  coating  of  the  hydrogen  peroxide  solution 
on  the  interior  surface  of  the  carton.  The  cartons 
next  advance  to  the  dryer  station  12.  The  mandrels 
22  are  initially  raised  to  the  position  shown  in  full 
lines  in  Fig.  2.  The  blower  44  is  operated  so  that  a 
stream  of  air  is  flowing  through  the  conduit  42  and 
through  the  pipes  54  to  the  interior  of  the  mandrels 
22.  By  operating  the  mechanism  60,  the  bracket  48 
lowers  the  mandrels  22  from  the  position  shown  in 
Fig.  3  into  the  interior  of  the  cartons  on  the  con- 

veyer  until  the  mandrels  reach  the  position  shown 
in  Fig.  6  relative  to  the  support  plate  7  of  the 
conveyer  6.  Air  from  the  conduit  42  is  heated  as  it 
passes  through  the  heater  unit  61  .  The  hot  air  flows 

5  out  through  the  nozzles  38  and  40  in  the  nozzle 
plate  26  and  then  upwardly  along  the  guides  28 
until  it  flows  out  through  the  top  of  the  carton  4. 
The  stroke  of  the  mandrels  22  is  the  same  for 
small  cartons  of  limited  height  as  it  is  for  taller 

io  cartons,  since  an  important  feature  of  the  invention 
is  that  this  machine  is  easily  converted  for  use  with 
shorter  cartons  without  having  to  adjust  or  change 
the  stroke  of  the  mandrels  22.  After  a  predeter- 
mined  period  of  time,  the  mandrels  22  are  raised 

is  and  the  cartons  then  advance  to  the  filling  station  8 
(Fig.  1). 

As  an  example  of  the  conditions  that  are  appro- 
priate  for  carrying  out  the  process  of  this  invention, 
the  hydrogen  peroxide  solution  should  have  a  con- 

20  centration  of  0.1  to  15%  of  hydrogen  peroxide,  and 
preferably  a  concentration  of  10%.  The  tempera- 
ture  of  the  heated  air  as  it  flows  out  of  the  nozzle 
plate  is  preferably  between  1  050  and  1  1  00  °  F.  for 
a  245  mm  tall  carton.  The  total  flow  rate  is  prefer- 

25  ably  10  to  15  cu.  ft.  per  minute.  The  vertical 
movement  of  the  mandrels  22  is  about  6.3  inches. 
Using  these  conditions,  a  satisfactory  reduction  of 
B  subtilis  should  be  achieved. 

By  inserting  the  mandrels  in  the  interior  of  the 
30  cartons  and  directing  the  high  temperature  air 

stream  against  the  interior  surfaces  of  the  carton, 
and  particularly  against  the  bottom  corners  of  the 
carton,  residual  quantities  of  hydrogen  peroxide  are 
substantially  eliminated  from  the  interior  of  the  car- 

35  ton  in  a  single  step,  so  that  the  cartons  can  be 
filled  immediately  after  passing  through  the  dryer 
station  12.  For  taller  cartons,  heated  air  flows  from 
the  nozzles  upwardly  along  the  space  between  the 
walls  30,  32,  34  of  the  mandrel  22  and  interior  side 

40  wall  of  the  carton  to  remove  the  hydrogen  peroxide 
effectively.  No  additional  drying  treatment  is  re- 
quired. 

While  this  invention  has  been  illustrated  and 
described  in  accordance  with  the  preferred  em- 

45  bodiment,  it  is  recognized  that  variations  and 
changes  may  be  made  therein  without  departing 
from  the  invention  as  set  forth  in  the  claims. 

Claims 
50 

1.  A  method  for  sterilizing  and  filling  food  cartons 
of  the  type  having  a  preformed  bottom  and 
upright  side  walls  by  spraying  a  solution  of 
hydrogen  peroxide  to  the  interior  of  the  carton 

55  as  the  cartons  advance  on  a  conveyor,  char- 
acterized  by:  inserting  a  mandrel  into  the  car- 
ton  after  the  spraying  step;  directing  a  stream 
of  heated  air  through  the  interior  of  the  man- 

4 



7 EP  0  597  356  A2 8 

drel  and  out  of  the  mandrel  through  nozzles 
positioned  opposite  the  bottom  of  the  carton, 
the  mandrel  having  sides  spaced  from  the  side 
walls  of  the  carton  for  directing  the  heated  air 
between  the  mandrel  and  the  side  walls  to  5 
evaporate  and  remove  the  hydrogen  peroxide 
from  the  carton;  withdrawing  the  mandrel  from 
the  carton;  and  filling  the  sterilized  carton  with 
a  liquid  food  product. 

10 
2.  The  method  according  to  claim  1  wherein  the 

spraying  step  includes  spraying  an  aqueous 
solution  of  between  0.1%  and  15%  hydrogen 
peroxide  onto  the  interior  surface  of  the  bottom 
and  side  walls  of  the  carton.  is 

pipe  connected  with  the  mandrel,  and  includes 
a  heater  in  the  pipe. 

3.  The  method  according  to  claim  1  wherein  the 
conveyor  advances  periodically  to  three  suc- 
cessive  stations,  the  spraying  step  is  per- 
formed  at  the  first  station,  the  step  of  inserting  20 
the  mandrel  and  withdrawing  the  mandrel  is 
performed  at  the  second  station,  and  at  the 
third  station,  the  cartons  are  filled  with  liquid 
food  product. 

25 
4.  Apparatus  for  carrying  out  the  method  of  claim 

1  including  a  conveyor  arrangement  for  trans- 
porting  cartons  periodically  through  a  plurality 
of  stations,  a  hollow  mandrel  having  a  tubular 
portion  with  a  nozzle  plate  at  the  lower  end  of  30 
the  mandrel,  an  arrangement  for  raising  and 
lowering  the  mandrel  while  the  carton  remains 
stationary,  and  a  system  for  supplying  heated 
air  through  the  mandrel  and  through  the  nozzle 
plate.  35 

5.  The  apparatus  according  to  claim  4  wherein 
the  mandrel  includes  a  pair  of  side  walls  and 
front  and  back  walls,  the  side  walls  being  in- 
clined  inwardly  toward  the  center  of  each  side  40 
wall,  and  includes  a  pair  of  guides  extending 
along  the  center  of  each  side  wall. 

6.  The  apparatus  according  to  claim  5  wherein 
the  nozzle  plate  is  substantially  square  and  has  45 
a  central  nozzle  and  a  nozzle  at  each  corner 
for  providing  a  uniform  distribution  of  heated 
air  to  the  interior  of  the  carton. 

7.  The  apparatus  according  to  claim  4  wherein  50 
the  arrangement  for  raising  and  lowering  the 
mandrel  includes  a  housing  for  supporting  the 
mandrel,  and  a  motor  for  raising  and  lowering 
the  housing  to  move  the  mandrel  toward  and 
away  from  the  conveyor.  55 

8.  The  apparatus  according  to  claim  7  wherein 
the  system  for  supplying  heated  air  includes  a 

5 



EP  0  597  356  A2 

3 



P  0  597  356  A2 



EP  0  597  356  A2 

8 



EP  0  597  356  A2 

9 



EP  0  597  356  A2 

J  

10 



EP  0  597  356  A2 

11 


	bibliography
	description
	claims
	drawings

