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(54)  Method  and  machine  for  overwrapping  products  in  sheets  of  thermoplastic  material 

(57)  A  method  and  machine  (1)  for  overwrapping 
products  (2)  in  sheets  (3)  of  thermoplastic  material, 
whereby  each  product  (2)  is  fed  continuously,  together 
with  a  respective  sheet  (3)  of  overwrapping  material, 
along  a  given  path,  an  initial  portion  (17)  of  which  is  a 
folding  portion  along  which  the  sheet  (3)  is  folded  about 
the  product  (2),  a  final  portion  (19)  of  which  is  a  stabiliz- 
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ing  and  heat-sealing  portion  along  which  the  sheet  (3)  is 
stabilized  in  the  folded  configuration,  and  an  intermedi- 
ate  portion  (1  8)  of  which  is  a  preheating  portion  along 
which  the  sheet  (3)  is  at  least  partly  preheated  to  a  tem- 
perature  close  to  a  softening  temperature. 
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Description 

The  present  invention  relates  to  a  method  of  over- 
wrapping  products  in  sheets  of  thermoplastic  material. 

The  present  invention  is  particularly  advantageous 
for  use  in  the  tobacco  industry,  and  in  particular  on 
machines  for  cellophaning  tobacco  products,  to  which 
the  following  description  refers  purely  by  way  of  exam- 
ple. 

On  cellophaning  machines,  a  succession  of  prod- 
ucts,  either  packets  or  cartons,  and  a  corresponding 
succession  of  sheets  of  transparent  thermoplastic  wrap- 
ping  material,  normally  polypropylene,  are  fed  to  a 
wrapping  wheel  on  which  each  sheet  is  wrapped  about 
the  respective  product  to  form  a  wrapping,  at  least  part 
of  which  is  defined  by  superimposed  portions  of  the 
respective  sheet;  and  the  wrapping  so  formed  is  then 
stabilized  by  heat-sealing  the  superimposed  portions. 

On  known  cellophaning  machines,  the  heat-sealing 
step  to  stabilize  the  wrapping,  which  is  normally  per- 
formed  by  bringing  high-temperature  heat-sealing 
devices  into  contact  for  a  given  length  of  time  with  the 
superimposed  portions  of  the  sheet,  presents  major 
drawbacks,  mainly  due  to  the  conflicting  requirements 
the  heat-sealing  devices  are  expected  to  meet.  That  is, 
to  ensure  perfect  heat-sealing  at  the  maximum  operat- 
ing  speed  of  the  cellophaning  machine,  the  temperature 
of  the  heat-sealing  devices  must  be  kept  as  high  as  pos- 
sible,  preferably  just  below  the  melting  point  of  the  ther- 
moplastic  material,  to  heat-seal  the  sheet  as  quickly  as 
possible.  Conversely,  when  the  machine  is  operated  for 
any  reason  at  a  slower  speed,  in  which  case,  the  heat- 
sealing  devices  are  kept  contacting  the  sheet  for  a 
longer  period  of  time,  a  temperature  just  above  the  sof- 
tening  point  of  the  material  would  be  more  suitable  to 
prevent  singeing  or  curling  of  the  sheet. 

On  certain  known  cellophaning  machines,  the  heat- 
sealing  devices  are  set  to  a  temperature  just  above  the 
softening  point  of  the  sheet  material,  and  are  fed, 
together  with  the  products  and  respective  wrappings, 
along  a  relatively  long  path,  the  length  of  which  is  such 
as  to  ensure  good-quality  sealing  even  at  maximum 
operating  speed,  while  at  the  same  time  stabilizing  the 
wrappings  with  no  risk  of  singeing  or  ruining  the  sheets, 
due  to  the  relatively  low  temperature  of  the  heat-sealing 
devices,  in  the  event  the  output  speed  of  the  machine  is 
reduced. 

The  above  solution,  however,  presents  further 
drawbacks  of  its  own  by  requiring  the  use  of  large-size 
conveyors,  thus  resulting  in  an  increase  in  the  overall 
size  of  the  machine  and  in  mechanical  transmission 
problems. 

It  is  an  object  of  the  present  invention  to  provide  a 
method  of  overwrapping  products,  designed  to  over- 
come  the  aforementioned  drawbacks. 

According  to  the  present  invention,  there  is  pro- 
vided  a  method  of  overwrapping  products  in  sheets  of 
thermoplastic  material,  the  method  comprising  the 
steps  of  feeding  a  product  continuously  along  a  given 

path  together  with  a  respective  sheet  of  overwrapping 
material;  imparting  to  the  sheet  a  folded  configuration 
about  the  product  along  an  initial  portion  of  said  path; 
and  stabilizing,  by  means  of  heat-sealing,  the  sheet  in 

5  the  folded  configuration  along  a  final  portion  of  said 
path;  characterized  by  comprising  the  further  step  of 
preheating,  along  an  intermediate  portion  of  said  path, 
at  least  part  of  the  sheet  to  a  temperature  close  to  the 
softening  temperature  of  said  material. 

10  By  enabling  the  wrappings  to  be  supplied  to  the 
heat-sealing  devices  at  a  temperature  very  close  to,  but 
still  below,  the  softening  temperature,  the  above  method 
provides  for  extremely  rapid  heat-sealing,  even  with  the 
heat-sealing  devices  at  a  relatively  low  temperature,  as 

15  well  as  for  eliminating  any  drawbacks  (adhesion  of  the 
wrappings  to  the  respective  conveyors,  tearing  of  the 
sheets  of  overwrapping  material,  etc.)  caused  by  pre- 
mature  softening  of  the  sheets  of  overwrapping  mate- 
rial. 

20  The  present  invention  also  relates  to  a  machine  for 
overwrapping  products  in  sheets  of  thermoplastic  mate- 
rial. 

According  to  the  present  invention,  there  is  pro- 
vided  a  machine  for  overwrapping  products  in  sheets  of 

25  thermoplastic  material,  the  machine  comprising  convey- 
ing  means  for  continuously  feeding  a  product  along  a 
given  path  together  with  a  respective  sheet  of  overwrap- 
ping  material,  said  conveying  means  comprising  an  ini- 
tial  portion  and  a  final  portion;  folding  means  for 

30  imparting  to  the  sheet  a  folded  configuration  about  the 
product;  and  heat-sealing  means  located  at  said  final 
portion  and  for  stabilizing  the  sheet  in  the  folded  config- 
uration;  characterized  in  that  said  conveying  means 
also  comprise  an  intermediate  portion;  and  heating 

35  means  being  provided  along  said  intermediate  portion 
to  preheat  at  least  part  of  the  sheet  to  a  temperature 
close  to  the  softening  temperature  of  said  material. 

A  non-limiting  embodiment  of  the  present  invention 
will  be  described  by  way  of  example  with  reference  to 

40  the  accompanying  drawings,  in  which: 

Figure  1  shows  a  schematic  side  view,  with  parts  in 
section  and  parts  removed  for  clarity,  of  a  preferred 
embodiment  of  the  machine  according  to  the 

45  present  invention; 
Figure  2  shows  a  plan  view  of  the  Figure  1  machine. 

Number  1  in  the  accompanying  drawings  indicates 
a  cellophaning  machine  for  overwrapping  packets  2  -  in 

so  the  example  shown,  packets  of  cigarettes  -  with  sheets 
3  of  transparent  thermoplastic  material,  preferably  poly- 
propylene. 

Machine  1  presents  an  output  portion  4  comprising 
a  substantially  cylindrical  wrapping  wheel  5,  which  in 

55  turn  presents  a  number  of  axial  peripheral  conveying 
pockets  6  open  both  radially  outwards  and  at  both  axial 
ends,  and  a  powered  shaft  7  for  rotating  wheel  5  in 
steps  clockwise  in  Figure  1  . 

When  arrested  at  a  loading  station  8,  each  pocket  6 
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simultaneously  receives  a  respective  sheet  3  of  trans- 
parent  wrapping  material  supplied  by  known  supply 
means  (not  shown),  and  a  packet  2  supplied  by  known 
supply  means  (not  shown)  which,  in  known  manner, 
insert  the  packet  2  and  respective  sheet  3  into  pocket  6  5 
so  as  to  fold  sheet  3  in  a  U  about  packet  2. 

During  the  stop  at  loading  station  8  and  in  the 
course  of  the  next  step  forwards  of  station  8,  the  ends  of 
the  U-folded  sheets  3  are  engaged  and  folded  one  on 
top  of  the  other  by  known  movable  and  fixed  folding  10 
devices  9a  and  9b  to  form  a  tubular  wrapping  1  0,  the 
open  opposite  ends  of  which  project  from  the  open  axial 
ends  of  respective  pocket  6. 

Each  pocket  6  feeds  respective  packet  2  and 
respective  wrapping  10,  which  form  a  group  indicated  15 
as  a  whole  by  1  1  ,  through  at  least  one  heat-sealing  sta- 
tion  12  (in  the  example  shown,  stations  12  are  two  in 
number)  where  each  group  1  1  is  arrested  to  enable  a 
respective  known  outer  axial  heat-sealing  device  13  to 
be  brought  into  contact  with  and  completely  heat-seal  20 
the  superimposed  ends  of  wrapping  1  0  before  group  1  1 
reaches  an  unloading  station  14. 

Wrapping  wheel  5  comprises  two  parallel,  coaxial 
disks  15  (only  one  shown)  fitted  a  given  distance  apart 
to  shaft  7,  and  each  presenting  a  number  of  peripheral  25 
cavities,  each  of  which,  together  with  a  corresponding 
cavity  on  the  other  disk  15,  defines  a  respective  pocket 
6. 

In  addition  to  wheel  5,  portion  4  also  comprises  a 
conveyor  assembly  16  in  turn  comprising  an  initial  or  30 
input  conveyor  17,  an  intermediate  conveyor  18,  and  a 
final  or  output  conveyor  1  9. 

Conveyor  1  7  comprises  a  belt  20  looped  about  two 
pulleys  21  and  22,  the  first  of  which  is  mounted  in  a  fixed 
position  between  disks  1  5  of  wheel  5,  and  the  second  of  35 
which  is  a  powered  pulley  rotating  continuously  clock- 
wise  (in  Figure  1)  about  an  axis  23  parallel  to  shaft  7,  to 
feed  the  conveying  branch  24  of  belt  20  through  station 
1  4  and  in  a  direction  25  substantially  radial  in  relation  to 
disks  15  and  directed  outwards  in  relation  to  wheel  5.  40 
Conveyor  17  also  comprises  a  plate  26  facing  the  por- 
tion  of  branch  24  extending  outside  wheel  5  to  define, 
with  branch  24,  a  channel  27  of  a  height  approximately 
equal  to  but  no  smaller  than  the  thickness  of  groups  1  1  , 
and  defined  laterally  by  known  fixed  helical  folding  45 
devices  28  for  folding  the  opposite  ends  of  tubular  wrap- 
pings  1  0  on  to  the  respective  ends  of  respective  packets 
2  as  groups  1  1  travel  along  channel  27,  and  so  forming 
closed  wrappings  29. 

Belt  20  presents  a  number  of  projections  20a  so 
equally  spaced  along  belt  20  with  a  spacing  greater 
than  the  width  of  groups  1  1  ,  and  forms,  for  groups  1  1  ,  a 
non-reciprocating  extracting  device  capable  of  operat- 
ing  at  relatively  high  speed. 

Conveyor  1  9  comprises  a  drum  30  fitted  to  a  pow-  55 
ered  shaft  31  so  as  to  rotate  clockwise  (in  Figure  1) 
about  an  axis  32  parallel  to  axis  23,  and  presenting  a 
central  annular  groove  33  along  which  are  equally 
spaced  a  number  of  known  seats  34,  which  rotate  with 

drum  30  along  a  circular  path  P  coaxial  with  axis  32, 
and  each  provide  for  receiving  and  retaining  a  respec- 
tive  group  11.  Groove  33  presents  a  width  approxi- 
mately  equal  to  but  no  smaller  than  the  length  of  a 
wrapping  29,  and  defines,  on  drum  30,  two  lateral  disks 
35,  each  of  which  is  fitted,  at  each  seat  34,  with  a  heat- 
sealing  element  36.  Each  seat  34  therefore  presents 
two  heat-sealing  elements  36  facing  each  other  and 
each  facing,  in  use,  a  respective  longitudinal  end  of  a 
respective  wrapping  29. 

In  actual  use,  as  drum  30  rotates,  groups  1  1  ,  gen- 
erally  retained  inside  respective  seats  34  by  suction,  are 
fed  to  an  unloading  station  37  where  they  are  trans- 
ferred  on  to  an  output  wheel  38. 

Throughout  its  travel  along  the  periphery  of  drum 
30,  each  group  1  1  is  kept  contacting  the  respective  pair 
of  heat-sealing  elements  36,  which  are  normally  pushed 
towards  each  other  by  respective  known  actuating 
devices  (not  shown)  to  heat-seal  the  ends  of  respective 
wrapping  29. 

Groups  1  1  are  transferred  from  conveyor  1  7  to  con- 
veyor  1  9  by  intermediate  conveyor  1  8,  which  comprises 
an  elongated  plate  39  parallel  to  direction  25,  coplanar 
with  branch  24  of  belt  20  and  tangent  to  path  P  of  seats 
34;  and  a  belt  40  looped  about  two  pulleys  41  parallel  to 
axis  23  and  one  of  which  is  powered.  Belt  40  presents  a 
conveying  branch  42  parallel  to  and  facing  plate  39  to 
define,  with  plate  39,  a  channel  43  coaxial  with  channel 
27;  and  a  number  of  projections  44  equally  spaced 
along  belt  40  with  a  spacing  greater  than  the  width  of 
groups  1  1  . 

As  shown  in  Figure  2,  the  opposite  lateral  ends  of 
channel  43  are  closed  by  two  belts  45,  each  of  which  is 
looped  about  two  pulleys  46  -  one  of  which  is  powered  - 
with  respective  axes  perpendicular  to  axis  23,  and  com- 
prises  a  branch  47  extending,  parallel  to  direction  25, 
between  plate  39  and  branch  42  of  belt  40.  The  surface 
of  each  branch  47  opposite  to  that  facing  branch  47  of 
the  other  belt  45  is  connected  in  sliding  manner  to  a 
respective  heating  plate  48  integral  with  the  end  of  a  lin- 
ear  actuator  49  for  moving  plate  48  towards  the  other 
plate  48  and  controlling  the  width  of  channel  43  as  a 
function  of  the  speed  of  machine  1  . 

Together  with  respective  actuators  49  and  respec- 
tive  belts  45,  plates  48  define  an  adjustable  preheating 
unit  50  for  heating  the  folded  ends  of  wrappings  29  to  a 
temperature  below  the  softening  temperature  of  the 
material  of  sheets  3. 

According  to  a  variation  not  shown,  conveyors  17, 
1  8  and  1  9  are  replaced  by  a  single  conveyor  presenting 
a  single  belt  looped  about  pulley  21  and  drum  30,  and 
presenting  a  conveying  branch  extending  along  chan- 
nels  27  and  43  and  partly  about  drum  30  along  path  P. 

Operation  of  output  portion  4  of  machine  1  is  clearly 
understandable  from  the  drawings  and  the  above 
description  with  no  further  explanation  required. 

It  should  be  stressed,  however,  that,  even  when 
machine  1  is  operated  at  maximum  speed,  preheating 
unit  50  provides  for  maintaining  heat-sealing  elements 

3 
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36  at  just  above  the  softening  temperature  for  a  rela- 
tively  short  period  of  time  to  heat-seal  and  stabilize  the 
folded  ends  of  wrappings  10.  This  therefore  provides 
not  only  for  substantially  eliminating  the  possibility  of 
sheets  3  melting  and/or  being  singed,  but  also  for  mini- 
mizing  the  length  of  the  portion  of  the  path  of  products  2 
affected  by  heat-sealing  elements  36,  and  so  reducing 
the  overall  size  of  machine  1.  In  this  connection,  it 
should  be  pointed  out  that,  if  heat-sealing  elements  36 
are  set  to  operate  at  150°C,  preheating  sheets  3  to  a 
temperature  of  100°C  provides  for  reducing  the  normal 
heat-sealing  time  to  roughly  one  fifth  of  that  required 
with  no  preheating.  Moreover,  preheating  to  below  the 
softening  temperature  of  the  material  of  sheets  3  pre- 
vents  part  of  the  material  of  sheets  3  from  adhering  to 
and  so  fouling  belts  45. 

Claims 

1.  A  method  of  overwrapping  products  (2)  in  sheets 
(3)  of  thermoplastic  material,  the  method  compris- 
ing  the  steps  of  feeding  a  product  (2)  continuously 
along  a  given  path  together  with  a  respective  sheet 
(3)  of  overwrapping  material;  imparting  to  the  sheet 
(3)  a  folded  configuration  about  the  product  (2) 
along  an  initial  portion  (17)  of  said  path;  and  stabi- 
lizing,  by  means  of  heat-sealing,  the  sheet  (3)  in  the 
folded  configuration  along  a  final  portion  (19)  of 
said  path;  characterized  by  comprising  the  further 
step  of  preheating,  along  an  intermediate  portion 
(18)  of  said  path,  at  least  part  of  the  sheet  (3)  to  a 
temperature  close  to  the  softening  temperature  of 
said  material. 

2.  A  method  as  claimed  in  Claim  1  ,  characterized  in 
that  said  folded  configuration  is  imparted  to  each 
sheet  (3)  by  folding  the  sheet  (3)  about  a  respective 
product  (2)  to  form  a  tubular  wrapping  (1  0)  present- 
ing  open  opposite  ends,  and  by  further  folding  the 
sheet  (3)  to  close  said  ends;  the  sheet  (3)  being 
preheated  and  then  heat-sealed  at  said  ends. 

3.  A  method  as  claimed  in  Claim  1  or  2,  characterized 
in  that  said  initial  portion  (17)  of  said  path  presents 
at  least  a  straight  part;  each  sheet  (3)  being  fed 
continuously,  together  with  the  respective  product 
(2),  along  said  straight  part  (17). 

4.  A  method  as  claimed  in  Claim  3,  characterized  in 
that  said  intermediate  portion  (18)  of  said  path  is  a 
straight  portion  aligned  with  said  straight  part  (17); 
each  sheet  (3)  being  fed  continuously,  together  with 
the  respective  product  (2),  along  said  intermediate 
portion  (18)  of  said  path. 

5.  A  method  as  claimed  in  any  one  of  the  foregoing 
Claims,  characterized  in  that  said  final  portion  (19) 
of  said  path  extends  about  an  arc  (P)  of  a  circle  tan- 
gent  to  said  intermediate  portion  (18)  of  said  path; 

each  sheet  (3)  being  fed  continuously,  together  with 
the  respective  product  (2),  along  said  final  portion 
(19)  of  said  path. 

5  6.  A  method  as  claimed  in  any  one  of  the  foregoing 
Claims,  characterized  in  that  said  preheating  step 
comprises  a  substep  of  regulating  the  amount  of 
heat  transmitted  during  preheating  to  said  sheets 
(3)  as  a  function  of  a  traveling  speed  of  the  sheets 

10  (3)  and  respective  products  (2)  along  the  intermedi- 
ate  portion  (18)  of  said  path. 

7.  A  machine  for  overwrapping  products  in  sheets  (3) 
of  thermoplastic  material,  the  machine  comprising 

15  conveying  means  (17,  18,  1  9)  for  continuously  feed- 
ing  a  product  (2)  along  a  given  path  together  with  a 
respective  sheet  (3)  of  overwrapping  material,  said 
conveying  means  (17,  18,  19)  comprising  an  initial 
portion  (17)  and  a  final  portion  (19);  folding  means 

20  (9a,  9b,  28)  for  imparting  to  the  sheet  (3)  a  folded 
configuration  about  the  product  (2);  and  heat-seal- 
ing  means  (36)  located  at  said  final  portion  (1  9)  and 
for  stabilizing  the  sheet  (3)  in  the  folded  configura- 
tion;  characterized  in  that  said  conveying  means 

25  (17,  18,  19)  also  comprise  an  intermediate  portion 
(18);  and  heating  means  (50)  being  provided  along 
said  intermediate  portion  (18)  to  preheat  at  least 
part  of  the  sheet  (3)  to  a  temperature  close  to  the 
softening  temperature  of  said  material. 

30 
8.  A  machine  as  claimed  in  Claim  7,  characterized  in 

that  said  folding  means  (9a,  9b,  28)  comprise  first 
folding  devices  (9a,  9b)  for  folding  each  sheet  (3) 
about  a  respective  product  (2)  to  form  a  tubular 

35  wrapping  (10)  presenting  open  opposite  ends;  and 
a  second  folding  device  (28)  for  further  folding  the 
sheet  (3)  to  close  said  ends;  said  heating  means 
(50)  operating  on  said  ends. 

40  9.  A  machine  as  claimed  in  Claim  8,  characterized  in 
that  said  heating  means  (50)  comprise  two  heating 
plates  (48)  located  along  and  on  either  side  of  said 
intermediate  portion  (18)  and  cooperating  with 
respective  said  ends  of  the  tubular  wrappings  (10). 

45 
10.  A  machine  as  claimed  in  Claim  9,  characterized  in 

that  said  heating  means  (50)  also  comprise  actuat- 
ing  means  (49)  connected  to  said  heating  plates 
(48)  to  adjust  a  distance  between  the  heating  plates 

so  (48)  as  a  function  of  a  traveling  speed  of  said  inter- 
mediate  portion  (18). 

11.  A  machine  as  claimed  in  Claim  10,  characterized  in 
that  said  heating  means  (50)  also  comprise  two 

55  continuously-moving  belts  (45)  interposed  between 
said  heating  plates  (48)  to  laterally  define  a  channel 
(43)  for  feeding  the  products  (2)  along  said  interme- 
diate  portion  (18). 
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12.  A  machine  as  claimed  in  one  of  the  foregoing 
Claims  from  8  to  1  1  ,  characterized  in  that  said  initial 
portion  is  defined  at  least  partly  by  a  straight,  con- 
tinuously-moving  first  conveyor  (17);  said  second 
folding  device  being  located  along  said  continu-  5 
ously-moving  first  conveyor  (17). 

13.  A  machine  as  claimed  in  Claim  12,  characterized  in 
that  said  intermediate  portion  (1  8)  is  defined  by  a 
straight,  continuously-moving  second  conveyor.  10 

14.  A  machine  as  claimed  in  any  one  of  the  foregoing 
Claims  from  7  to  13,  characterized  in  that  said  final 
portion  (19)  is  defined  by  a  conveyor  drum  (30) 
movable  continuously  about  its  axis  (32);  said  con-  15 
veyor  drum  (30)  being  tangent  to  said  intermediate 
portion  (18). 

15.  A  machine  as  claimed  in  Claim  14,  characterized  in 
that  said  drum  (30)  comprises  a  number  of  seats  20 
(34),  each  for  receiving  a  respective  product  (2); 
said  heat-sealing  means  (36)  comprising  two  heat- 
sealing  elements  (36)  for  and  movable  with  each 
said  seat  (34). 
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