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@  Process  and  apparatus  for  making  self-warming  containers  for  precooked  foods. 

The  components  of the  container,  fed  by  suitable  devices, 
are  assembled  starting  from  the  formation  of  a  tray  (13)  adapt- 
ed  to  contain  calcium  oxide  granules  and  a  hermetic  envelope 

containing  water,  by  means  of  a  conveyor  (14)  and  several  au- 
tomatic  or  manual  devices  allowing  a  high  output  and  finished 
containers  which  are  hightight  and  reliable  in  use. 



The  present  invention  re la tes   to  a  process  as  well  as  a  corresponding 

apparatus  for  making  self-warming  containers  for  precooked  foods,  of  the  

kind  operating  by  means  of  an  exothermic  reaction  between  calcium  oxide 

and  water,  said  water  being  contained  in  a  hermetically  closed  envelope,  

placed  in  a  su i table   tray  containing  also  loose  calcium  oxide  g ranu les ;  

opening  of  the  water  envelope  is  obtained  at  the  moment  of  use  by  p u l l i n g  

a  control  s t r ip   p ro jec t ing   from  the  container  and  bearing  at  the  o t h e r  

end  a  cutt ing  member. 

U.S.  Patent  Speci f ica t ion  N°   3,871,357  discloses  a  self-warming  con ta ine r  

for  precooked  foods  operating  according  to  the  above  stated  p r i n c i p l e ,  

but  the  manufacture  of  such  a  container  was  h i ther to   made  with  a  semi- 

automatic  process  involving  too  many  manual  operations,   which  did  no t  

allow  a  mass  production  and  did  not  guarantee  a  perfect  p roduc t .  



The  apparatus  according  to  the  present  invention  s u b s t a n t i a l l y  

consists   of  the  combination  of  means  for  supporting  and  a u t o m a t i c a l l y  

unwinding  a  roll   of  f lex ib le   but  strong  material   such  as  aluminium  f o i l ,  

means  for  lubr ica t ing   said  mater ia l ,   means  for  del ivering  and  p o s i t i o n i n g  

said  material   under  a  cut t ing  and  forming  die,  means  for  assembling  the  

tray  with  the  outer  box,  means  for  ba tching  the  calcium  oxide  g ranu les ,  

means  for  superposing  the  hermetic  water  envelope  to  the  granules,  the  

control  s t r ip   with  the  cut t ing  member  being  already  affixed  to  the  

envelope,  means  for  superposing  the  food-containing  preformed  aluminium 

plate,   means  for  compacting  the  container,   means  for  seam  folding  t he  

edges  of  the  container,   means  for  coupling  the  cover  and  means  f o r  

posi t ioning  and  advancing  the  container  during  the  entire  operative  cyc le .  

Other  features ,   advantages  and  objects  of  the  present  invention  w i l l  

be  apparent  from  the  following  deta i led  descr ipt ion  of  a  p r e f e r r e d  

embodiment  of  the  apparatus  according  to  the  present  invention,  s a i d  

descr ip t ion   pointing  out  also  the  features   of  the  process,  and  being  given 

merely  as  a  non  l imit ing  example,  with  reference  to  the  accompanying 

drawing,  in  which: 

Fig.  1  is  a  diagrammatic  showing  of  the  apparatus  emboding  the  process  

of  the  present  invention  and  more  p a r t i c u l a r l y   i l l u s t r a t i n g   the  s e v e r a l  

operative  stages  and  steps  in  order  to  a t ta in   the  self-warming  c o n t a i n e r  

for  precooked  foods,  s t a r t i ng   from  a  ro l l   of  aluminum  foil   and  o the r  

preformed  e lements .  



With  reference  now  to  the  single  figure  of  the  accompanying  drawing, 

the  preferred  embodiment  of  the  process  and  apparatus  by  which  the  s e l f -  

warming  container  is  made  is  being  disclosed  in  d e t a i l .  

It  is  important  to  point  out,  that  some  automatic  devices  being  p a r t  

of  the  apparatus  may  be  s teadi ly   or  temporarily  replaced  by  manual 

operat ions:   in  the  course  of  the  descr ip t ion  these  apparatus  will  be 

indicated  and  the  a l t e rna t ive   manual  procedures  will  also  be  pointed  ou t .  

The  aluminum  foil   rol l   1  (which  may  also  be  of  other  f lexible   but  

r e s i s t a n t   material   of  a  sui table   kind)  is  arranged  on  a  unwinding  device 

2  which  is  causing  it  to  rotate  step  by  step  in  synchronism  with  the 

subsequent  stages.  The  aluminum  web  is  then  being  sprayed  with  a  s u i t a -  

ble  l iquid  in  the  lubr ica t ing   device  3  so  as  to  be  ready  for  p r i n t i n g .  

Under  the  lubr ica t ing   device  there  are  an  upper  sensor  4  and  a  lower 

sensor  5,  both  provided  with  a  proximity  contact  which,  when  the  loop 

6  of  the  aluminium  foi l   is  coming  too  close  to  the  sensor  5  moving  away 

from  sensor  4,  controls  the  unwinding  device  2  so  as  to  rotate  for  an 

amount  su f f i c i en t   to  bring  again  the  loop  6  to  the  predetermined  p o s i t i o n .  

This  step  makes  avai lable  an  amount  of  aluminium  foi l   of  su f f i c i en t   l eng th  

which,  af ter   being  brought  in  line  by  idler   ro l l e r   7,  is  drawn  by  jaws  8 

of  the  automatic  advancing  device  and  subsequently  is  held-in  posi t ion  by 

piston  9  of  a  pneumatic  jack  10  while  the  drawing  die  11  is  lowered  on 

the  opposite  mold  12  so  as  to  shape  the  tray  13.  Said  tray  13  thus  formed 

and  at  the  same  time  severed  from  the  aluminium  feeding  web  by  a  c u t t e r  

(not  shown)  is  knocked  out  by  sui table   s t r ippers   and  then  is  pushed  to  the  



subsequent  step  by  means  of  a  compressed  air  blow. 

At  the  beginning  of  the  conveyor  14,  in  line  with  all   the  components 

of  the  apparatus,   a  preformed  outer  box  16  of  cardboard  or  other  s u i t a b l e  

mater ial   is  posit ioned  by  a  feeding  and  stacking  device  15.  On  such  a 

box  16  the  tray  13  will   be  automatically  superposed,  said  tray  13  being 

of  a  height  less  than  the  box  height  so  as  to  leave  an  air  gap  between 

tray  and  box  bottom.  The  l a t t e r   step  of  automatic  superposi t ion  may  be 

obviously  replaced  by  a  manual  operation.  The  conveyor  14  then  moves 

the  tray  and  i ts   supporting  box  under  a  batching  device  17  pouring  a  p r e -  

determined  and  accurately   metered  amount  of  calcium  oxide  into  said  t r a y .  

A  feeder  18  is  then  superposing  to  the  calcium  oxide  granules,   the  hermetic  

water  envelope  19  which  is  already  finished  with  the  control  s t r ip ,   which 

in  i t s   turn  as  the  cutt ing  element  to  tear  the  water  envelope.  Another 

feeding  device  20  superposes  the  plate  21  made  of  aluminium  or  other  good 

heat  conductive  mater ia l ,   said  plate  being  formed  by  a  separate  machine  and 

stacked  in  the  feeding  device  20.  When  the  output  of  the  plant  is  not  very 

high  or  the  labour  costs  make  it   advisable,   the  devices  feeding  and 

stacking  the  water  envelope  and  the  trays  might  be  replaced  by  manual  opera-  

tion,  without  a f fec t ing   however  the  precis ion  and  r e l i a b i l i t y   c h a r a c t e r i s t i c s  

of  the  f inished  product.  The  container  is  now  comprised  by  all   i ts   elements 

and  it   is  necessary  to  drive  it   under  an  incl ined  plane  22,  forming  t oge the r  

with  the  conveyor  a  sort  of  funnel  or  tapered  path,  in  order  to  compact  a l l  

the  elements  of  the  container  and  prepare  it  for  the  subsequent  automatic  

seam  folding  step.  The  seam  folding  device  23  has  arms  24  pressing  on  the  

container  edges  and  folding  the  edge  of  both  the  tray  and  the  plate  on  the  



edge  of  the  box,  so  as  to  obtain  a  perfect  sealing.  A  final  feeder  then 

places  the  preformed  cover  26,  preferably  made  of  t ransparent   p l a s t i c s .  

At  last   the  self-warming  containers  27  ready  for  use  are  stacked  and 

col lected  for  t r anspo r t a t i on   to  the  food  industry.   Also  the  cover 

superposing  and  the  f inal   stacking  operations  might  be  carried  out 

manually. 

It  is  to  be  understood  that  several  modifications,   va r ia t ions ,   a d d i t i o n s ,  

subs t i t u t i ons   or  s impl i f i ca t ions   of  elements  and  components  may  be  r e s o r t e d  

to  the  above  described  apparatus,  always  embodying  however  the  ope ra t i ve  

steps  of  the  process  of  the  present  invention  and  therefore  wi thout  

departing  from  s p i r i t   and  scope  of  the  invention  as  defined  in  the  appended 

c la ims.  



1.  A  process  for  the  continuous  production  of  self-warming  con t a ine r s  

for  precooked  foods,  of  the  kind  operating  by  means  of  an  exothermic 

reaction  between  calcium  oxide  and  water,  said  water  being  conta ined 

in  a  hermetical ly  closed  envelope,  placed  in  a  sui table   tray  and  i s  

opened  by  drawing  an  outer  control  s t r ip ,   comprising  the  steps  o f  

unwinding  a  rol l   of  f lex ib le   but  strong  material   such  as  aluminium  f o i l ,  

feeding  and  posi t ioning  the  web  coming  from  said  roll   under  a  t r a y  

forming  and  drawing  die,  assembling  the  tray  inside  the  outer  box  fed 

by  a  stacking  and  feeding  device,  batching  the  required  amount  of  calcium 

oxide  granules  in  said  tray,  superposing  to  the  granules  said  water  

envelope  provided  with  a  control  s t r ip   having  a  cutting  member,  super -  

posing  a  plate  for  holding  the  precooked  foods,  compacting  and  seam 

folding  the  assembly  and  f ina l ly   placing  the  cover  so  as  to  obtain  t he  

finished  c o n t a i n e r .  

2.  The  process  of  Claim  1,  wherein  the  unwinding  operation  is  e f f e c t e d  

step  by  step  and  is  control led  by  two  proximity  sensors,  detact ing  the  

amount  of  unwound  web  and  cont ro l l ing   the  advancement  of  said  web. 

3.  The  process  of  Claim  1,  wherein  the  compacting  step  is  effected  by 

automatical ly  pressing  the  container  between  a  conveyor  on  which  the  

containers  are  placed  during  the  assembling  steps,  and  an  incl ined  p lane  

superposed  t h e r e t o .  

4.  In  an  apparatus  for  continuously  making  self-warming  containers  f o r  

precooked  foods,  the  combination  comprising  means  for  supporting  and 

automatical ly  unwinding  a  rol l   of  f lex ib le   but  strong  web  material   such 



as  aluminium  foi l ,   means  for  lubr ica t ing   said  web  material ,   means  fo r  

conveying  and  posi t ioning  said  web  under  a  tray  forming  and  c u t t i n g  

die,  means  for  assembling  the  so  formed  tray  with  an  outer  box,  means 

for  batching  calcium  oxide  granules  into  said  tray,  means  for  superposing 

to  the  granules  a  hermetic  water  envelope  provided  with  a  control  s t r i p  

having  a  cutt ing  member,  means  for  superposing  a  preformed  plate  for  the  

precooked  foods,  means  for  compacting  the  container  assembled  elements,  

means  for  air  t ight   seam  folding  of  the  container  edges,  means  for  coupl ing 

a  cover  to  the  container  and  means  for  posi t ioning  and  advancing  the  

container  during  the  whole  operative  cyc le .  

5.  The  combination  of  Claim  4,  wherein  the  means  for  assembling  the  

tray  on  the  outer  box,  the  means  for  superposing  the  water  envelope  to  

the  calcium  oxide  granules,  the  means  for  superposing  the  preformed  food 

containing  plate  and  the  means  for  coupling  the  cover  are  consist ing  o f  

automatic  feeding  and  stacking  dev ices .  

6.  The  combination  of  Claim  5  wherein  the  automatic  feeding  and  s t a ck ing  

devices  may  be  replaced  by  manual  operations  during  the  manufacturing  cyc le .  

7.  The  combination  of  Claim  4  wherein  the  means  for  posi t ioning  and 

advancing  the  container  during  the  operative  cycle  are  consist ing  of  a 

conveyor  running  under  the  feeding  and  batching  devices .  
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