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©  Form,  fill  and  seal  wrapping  machine. 

©  A  form,  fill  and  seal  wrapping  machine  (1), 
wherein  a  strip  (11)  of  wrapping  material  is  wound 
off  an  input  reel  (24)  and  fed  along  a  substantially  U- 
shaped  path  (P)  to  a  traction  unit  (16)  via  an  adjust- 
ing  unit  (30)  for  adjusting  the  tension  of  the  strip 

(11);  the  adjusting  unit  (30)  presenting  a  vacuum 
chamber  (44)  in  turn  presenting  an  opening  (48) 
located  along  the  path  (P)  of  the  strip  (11)  and  by 
which  the  strip  (11)  is  exposed  to  an  adjustable 
vacuum  inside  the  chamber  (44). 
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The  present  invention  relates  to  a  so-called 
form,  fill  and  seal  wrapping  machine. 

Wrapping  machines  of  the  aforementioned  type 
normally  comprise  a  wrapping  beam,  the  input  of 
which  is  supplied  simultaneously  with  a  continuous 
strip  of  wrapping  material  and  a  succession  of 
products.  Along  the  wrapping  beam,  the  strip  is 
first  folded  in  a  U  on  to  and  about  the  products;  the 
lateral  edges  of  the  strip  are  joined  beneath  the 
products  by  a  strip  traction  unit;  the  continuous 
tubular  wrapping  so  formed  is  cut  into  portions;  and 
the  ends  of  the  portions  are  closed  to  form  a 
succession  of  products  wrapped  individually  in  so- 
called  "pillow  pack"  wrappings. 

On  machines  of  the  above  type,  a  given  ten- 
sion  must  be  imparted  to  the  strip  at  the  input  of 
the  wrapping  beam,  which  function  is  normally  per- 
formed  by  an  adjusting  unit  comprising  a  brake 
located  along  the  path  of  the  strip  and  which  pro- 
vides  for  reducing  the  traveling  speed  of  the  strip 
in  relation  to  the  speed  imparted  by  the  strip  trac- 
tion  unit,  and  so  tensioning  the  strip  for  ensuring  it 
is  properly  folded,  i.e.  with  no  creases  which  would 
result  in  rejection  of  the  product. 

The  above  strip  tensioning  method  presents 
several  drawbacks. 

Firstly,  the  tension  of  the  strip  is  adjusted  work- 
ing  substantially  on  the  stretch  and  deformation 
capacity  of  the  material,  i.e.  by  means  of  a  vari- 
ation  in  length,  and  therefore  on  the  basis  of  the 
relationship  between  two  diverse  quantities:  tension 
and  length,  which  diversity  does  not  allow  of  ac- 
curate  tension  adjustment.  Indeed,  even  a  small 
adjustment  to  the  brake,  and  hence  a  small  in- 
crease  in  the  length  of  the  strip,  may  result  in  a 
considerable  variation  in  tension. 

Secondly,  as  the  tension  of  the  strip  at  the 
input  of  the  wrapping  beam  must  be  maintained 
constant  or,  at  most,  fluctuate  within  a  very  narrow 
range,  whereas  the  characteristics  of  the  strip  ma- 
terial  may  vary  widely  not  only  from  one  reel  to 
another  but  also  within  the  same  reel,  devices  of 
the  aforementioned  type  require  continual  adjust- 
ment,  even  during  operation  of  the  machine.  Fac- 
tors  affecting  the  characteristics  of  the  material  and 
the  strip  itself  may  be  atmospheric,  such  as  the 
degree  of  humidity  in  storage  and  working  prem- 
ises,  or  geometrical,  such  as  the  shape  of  the  reel 
or  misaligned  machine  axes. 

It  is  an  object  of  the  present  invention  to  pro- 
vide  a  form,  fill  and  seal  wrapping  machine  de- 
signed  to  overcome  the  aforementioned  drawbacks. 

According  to  the  present  invention,  there  is 
provided  a  form,  fill  and  seal  wrapping  machine 
comprising  a  product  input  device;  a  product  wrap- 
ping  device  for  receiving  said  products  in  succes- 
sion  from  said  product  input  device;  an  output 
conveyor  for  receiving  wrapped  products  from  said 

product  wrapping  device;  and  a  supply  line  for 
feeding  a  continuous  strip  of  wrapping  material  to, 
and  through,  the  product  wrapping  device;  the  sup- 
ply  line  comprising  a  strip  traction  unit,  guide 

5  means  defining  a  given  path  along  which  the  strip 
is  fed  to  the  traction  unit,  and  adjusting  means  for 
adjusting  the  tension  of  the  strip  along  said  path; 
characterized  in  that  said  adjusting  means  com- 
prise  a  chamber;  and  vacuum  means  connected  to, 

io  and  for  forming  an  adjustable  vacuum  inside,  the 
chamber;  the  chamber  presenting  an  opening  de- 
fining  a  portion  of  said  path. 

According  to  a  preferred  embodiment  of  the 
above  line,  the  traction  unit  defines  an  output  end 

75  of  said  path;  the  path  being  substantially  U-shaped, 
and  the  chamber  being  located  at  the  concave 
portion  of  the  path. 

The  chamber  preferably  presents  further  ad- 
justing  means  for  adjusting  the  size  of  said  opening 

20  in  a  direction  crosswise  to  said  path. 
The  chamber  preferably  also  presents  yet  fur- 

ther  adjusting  means  for  adjusting  the  position  of 
said  opening  in  a  direction  crosswise  to  said  path. 

A  non-limiting  embodiment  of  the  present  in- 
25  vention  will  be  described  by  way  of  example  with 

reference  to  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  line  according  to 

30  the  present  invention; 
Figure  2  shows  a  larger-scale  section  along  line 
ll-ll  in  Figure  1  ; 
Figure  3  shows  a  section  along  line  Ill-Ill  in 
Figure  2; 

35  Figures  4  and  5  show  larger-scale  views  of  a 
detail  in  Figure  2  in  two  different  operating  posi- 
tions. 

Numeral  1  in  Figure  1  indicates  a  so-called 
"form,  fill  and  seal"  wrapping  machine  for  wrapping 

40  products  2  inside  respective  so-called  "pillow 
pack"  wrappings  3. 

Machine  1  comprises  a  load-bearing  frame  5 
supporting  a  known  product  input  device  6,  a 
known  product  wrapping  device  7,  and  a  known 

45  output  conveyor  8  for  receiving  the  wrapped  pro- 
ducts  2  from  device  7  and  feeding  them  to  the 
output  station  9  of  machine  1,  which  also  com- 
prises  a  supply  line  10  supported  on  frame  5  and 
at  least  partly  over  devices  6  and  7,  for  feeding  a 

50  continuous  strip  11  of  wrapping  material  to  the 
input  12  of,  and  through,  device  7. 

Input  device  6  comprises  a  known  substantially 
horizontal  conveyor  13  for  feeding  an  orderly  suc- 
cession  of  products  2  to  input  12  of  device  7  in  a 

55  direction  14  parallel  to  conveyor  13. 
Wrapping  device  7  is  supplied  simultaneously 

with  products  2  and  strip  11,  and  comprises  a 
known  wrapping  beam  15  located  at  input  12  and 

2 
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which  provides  for  folding  strip  11  in  a  U  on  to  and 
about  products  2.  Device  7  also  comprises  a 
known  traction  unit  16  located  downstream  from 
beam  15  and  constituting  the  output  element  of  line 
10,  and  in  turn  comprising  two  rollers  17  (only  one 
shown)  which  provide  for  pulling  and  imparting  a 
given  tension  to  strip  1  1  ,  as  well  as  for  joining  the 
lateral  edges  of  strip  1  1  beneath  products  2  to  form 
a  continuous  tubular  wrapping  18.  Device  7  also 
comprises  a  known  closing  and  cutting  unit  19  for 
receiving  wrapping  18  from  unit  16,  cutting  wrap- 
ping  18  in  known  manner  into  a  succession  of 
wrapped  products  2,  and  feeding  products  2  to 
conveyor  8  by  which  they  are  fed  to  station  9  in  a 
direction  parallel  to  direction  14.  Line  10  defines, 
for  strip  11,  a  substantially  U-shaped  path  P  com- 
prising  an  output  arm  20  extending  in  direction  14 
and  defined  by  the  output  portion  21  of  conveyor 
13  and  by  wrapping  device  7;  and  an  input  arm  22 
extending,  parallel  to  direction  14  and  over  arm  20, 
from  a  known  unwinding  device  23  for  reels  24  of 
strip  11.  At  a  guide  roller  25  fitted  to  frame  5  and 
rotating  about  an  axis  25a  perpendicular  to  the 
front  vertical  surface  5a  of  frame  5,  arm  22  is 
connected  to  an  intermediate  arm  26  extending,  in 
direction  27  substantially  perpendicular  to  direction 
14,  from  roller  25  to  a  guide  roller  28  connecting 
arm  22  to  arm  20.  Roller  28  is  located  beneath 
roller  25  and  over  conveyor  13,  and  rotates  about 
an  axis  28a  parallel  to  axis  25a. 

Supply  line  10  also  comprises  an  adjusting  unit 
30  for  adjusting  the  tension  of  strip  1  1  when  this  is 
subjected  to  traction  by  unit  16,  and  which  is 
located  along  arm  26,  between  arms  20  and  22,  i.e. 
inside  a  space  31  substantially  surrounded  by  path 
P. 

As  shown  in  Figure  2,  unit  30  comprises  a 
casing  32  integral  with  surface  5a  of  frame  5  and 
presenting  a  tubular  body  33  with  its  axis  34  per- 
pendicular  to  surface  5a  and  to  direction  27  (Figure 
3).  Unit  30  also  comprises  a  tubular  guide  rod  35 
extending  coaxially  with  axis  34  and  supported  by 
body  33;  and  a  container  36  substantially  in  the 
form  of  a  rectangular  parallelepipedon  and  con- 
nected  in  sliding  manner  to  rod  35  via  the  inter- 
position  of  a  bush  37. 

Container  36  comprises  two  lateral  walls  38 
and  39  perpendicular  to  axis  34  and  parallel  to 
surface  5a,  and  of  which  wall  38  is  arranged  facing 
surface  5a;  and  a  substantially  U-shaped  wall  40 
located  between  walls  38  and  39  and  presenting 
two  facing  portions  41  and  42  (Figure  3)  parallel  to 
each  other  and  perpendicular  to  surface  5a  and 
direction  27.  Container  36  houses  a  plate  43  ex- 
tending  parallel  to  and  between  plates  38  and  39, 
and  movable  parallel  to  itself  to  define,  with  walls 
39  and  40,  a  chamber  44  presenting  a  longitudinal 
axis  45  perpendicular  to  axis  34.  Chamber  44  is 

connected  to  a  known  suction  device  46,  the  inlet 
end  of  which  is  defined  by  two  tubular  bodies  47a 
and  47b  connected  telescopically  to  each  other, 
respectively  integral  with  plate  43  and  casing  32, 

5  and  defining,  together  with  bush  37,  a  device  for 
guiding  container  36  as  it  is  moved  parallel  to  axis 
34.  Chamber  44  also  presents  an  opening  48  cros- 
swise  to  axis  45  and  surface  5a,  and  located  along 
a  portion  of  path  P. 

io  As  shown  in  Figure  2,  unit  30  comprises  two 
adjusting  devices  49  housed  parallel  to  each  other 
inside  the  space  between  casing  32  and  wall  38, 
and  which  provide  for  adjusting  the  size  of  opening 
48  in  a  direction  48a  parallel  to  axis  34  and  cros- 

15  swise  to  path  P. 
As  shown  more  clearly  in  Figures  4  and  5, 

each  adjusting  device  49  comprises  a  differential 
joint  50  defined  by  a  driven  screw  51  integral  with 
plate  43;  an  internally  threaded  driven  bush  52 

20  integral  with  wall  38  of  container  36;  and  a  tubular 
body  53  presenting  an  axis  54  perpendicular  to 
surface  5a  and  coaxial  with  screw  51  and  bush  52. 
Body  53  presents  an  internal  thread  55  connected 
for  rotation  to  screw  51  ,  and  a  first  external  thread 

25  56  connected  for  rotation  to  bush  52,  and  is  rotated 
about  axis  54  by  a  first  chain  drive  57  housed  in 
casing  32  and  comprising  a  gear  58  fitted  in  ax- 
ially-sliding  and  angularly-fixed  manner  to  body  53. 
When  body  53  is  rotated  about  axis  54,  screw  51 

30  and  bush  52  move  axially  in  opposite  ways  in 
direction  48a,  thus  resulting  in  opposite  displace- 
ment  of  plate  43  and  wall  38  which  takes  the  rest 
of  container  36,  i.e.  walls  39  and  40,  along  with  it. 

Body  53  presents  a  second  external  thread  59 
35  located  on  the  opposite  side  of  gear  58  to  first 

thread  56,  and  connected  to  the  internal  thread  60 
of  a  gear  61  which,  by  means  of  a  second  chain 
drive  62  housed  inside  casing  32,  provides  for  so 
moving  joint  50,  i.e.  wall  38  and  container  36,  as  to 

40  vary  the  position  of  axis  45  in  direction  48a. 
As  shown  in  Figure  2,  drives  57  and  62  are 

driven  by  respective  gears  63  and  64  coaxial  with 
axis  34  and  fitted  to  respective  drive  shafts  65  and 
66  extending  along  tubular  body  33  and  coaxial 

45  with  axis  34. 
In  actual  use,  strip  11  is  pulled  and  fed  by 

traction  unit  16  along  supply  line  10  and  through 
input  12  of  wrapping  device  7  simultaneously  with 
products  2,  which  in  turn  are  fed  to  input  12  by 

50  conveyor  13  of  device  6,  and  are  wrapped  in  strip 
11  to  form  continuous  wrapping  18  and  subse- 
quently  pillow  pack  wrappings  3. 

To  ensure  the  products  are  wrapped  correctly 
along  beam  15,  the  tension  of  strip  11  is  adjusted 

55  by  means  of  adjusting  unit  30,  for  which  purpose, 
strip  1  1  ,  as  it  runs  past  opening  48,  is  sucked  into 
chamber  44  by  suction  device  46  to  form  a  bend 
67  with  its  concavity  facing  opening  48. 

3 
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By  means  of  suction  device  46  connected  to 
chamber  44  by  tubular  bodies  47a  and  47b,  an 
adjustable  vacuum  is  formed  inside  chamber  44  to 
adjust  the  tension  of  strip  11.  Unlike  previous  ad- 
justing  devices  by  which  the  tension  of  strip  1  1  was 
regulated  working  on  the  elasticity  of  the  strip 
material,  unit  30  provides  for  regulating  the  tension 
of  strip  11  on  the  basis  of  the  vacuum  inside 
chamber  44,  i.e.  on  the  basis  of  a  quantity  related 
to  the  tension  of  strip  11  and  therefore  allowing  of 
highly  accurate  tension  adjustment. 

Unit  30  also  provides  for  applying  a  given 
tension  to  strip  1  1  without  necessarily  stretching  it, 
thus  enabling  the  use  of  strips  11  of  not  only 
substantially  elastic  material  but  also  substantially 
nonelastic  material  such  as  paper. 

A  further  advantage  of  unit  30  is  that,  being 
formed  by  a  fluidstatic  vacuum  inside  chamber  44, 
the  tension  imparted  to  strip  11  is  distributed  sub- 
stantially  evenly  over  the  entire  width  of  the  strip. 

Unit  30  also  provides  for  continuously  correct- 
ing  alignment  of  strip  11  in  relation  to  wrapping 
beam  15,  and  so  compensating  for  any  misalign- 
ment  of  the  machine  axes  and  any  defects  in  the 
geometry  of  reel  24  or  in  the  elasticity  of  the  strip 
material. 

In  the  event  of  a  change  in  the  size,  i.e.  width, 
of  strip  1  1  ,  the  above  tension  and  alignment  adjust- 
ments  may  be  effected  using  the  same  unit  30 
which,  as  stated,  presents  two  adjusting  devices  49 
for  adjusting  the  size  of  chamber  44  and  opening 
48  in  direction  48a,  and  so  ensuring  sliding  contact 
between  the  lateral  edges  of  strip  11  and  wall  39 
and  plate  43,  which  sliding  contact  is  required  for 
both  aligning  the  strip  and  sealing  the  opening  for 
maintaining  a  given  vacuum  inside  chamber  44. 

Devices  49  provide  for  shifting  axis  45  in  direc- 
tion  48a  and  so  moving  strip  1  1  parallel  to  itself  to 
adjust  its  alignment  in  relation  to  wrapping  beam 
15. 

Finally,  the  substantially  U  shape  of  path  P  is 
particularly  advantageous  when  using  strips  11 
gummed  on  one  side,  by  preventing  any  contact 
between  the  gummed  surface  and  the  guide  rollers 
in  the  event  strip  11  is  mounted  with  the  gummed 
surface  outwards. 

Claims 

1.  A  form,  fill  and  seal  wrapping  machine  (1) 
comprising  a  product  input  device  (6);  a  prod- 
uct  wrapping  device  (7)  for  receiving  saids 
products  (2)  in  succession  from  said  product 
input  device  (6);  an  output  conveyor  (8)  for 
receiving  wrapped  products  (2)  from  said  prod- 
uct  wrapping  device  (7);  and  a  supply  line  (10) 
for  feeding  a  continuous  strip  (11)  of  wrapping 
material  to,  and  through,  the  product  wrapping 

device  (7);  the  supply  line  (10)  comprising  a 
strip  traction  unit  (16),  guide  means  (25,  28) 
defining  a  given  path  (P)  along  which  the  strip 
(11)  is  fed  to  the  traction  unit  (16),  and  adjust- 

5  ing  means  (30)  for  adjusting  the  tension  of  the 
strip  (11)  along  said  path  (P);  characterized  in 
that  said  adjusting  means  (30)  comprise  a 
chamber  (44);  and  vacuum  means  (46)  con- 
nected  to,  and  for  forming  an  adjustable  vacu- 

io  urn  inside,  the  chamber  (44);  the  chamber  (44) 
presenting  an  opening  (48)  defining  a  portion 
of  said  path  (P). 

2.  A  machine  as  claimed  in  Claim  1,  character- 
15  ized  in  that  the  traction  unit  (16)  defines  an 

output  end  of  said  path  (P);  the  path  (P)  being 
substantially  U-shaped,  and  the  chamber  (44) 
being  located  at  the  concave  portion  (31)  of 
the  path  (P). 

20 
3.  A  machine  as  claimed  in  Claim  2,  character- 

ized  in  that  the  chamber  (44)  presents  further 
adjusting  means  (50,  57,  58,  63)  for  adjusting 
the  size  of  said  opening  (48)  in  a  direction 

25  (48a)  crosswise  to  said  path  (P). 

4.  A  machine  as  claimed  in  Claim  2  or  3,  char- 
acterized  in  that  the  chamber  (44)  presents  yet 
further  adjusting  means  (53,  61,  62,  64)  for 

30  adjusting  the  position  of  said  opening  (48)  in  a 
direction  (48a)  crosswise  to  said  path  (P). 
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