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©  A  device  (1)  for  pneumatically  testing  tobacco 
items  (2),  particularly  cigarettes,  wherein  a  conveyor 
(3),  with  transverse  seats  (6)  for  respectively  receiv- 
ing  at  least  one  item  (2),  transports,  coaxially  with  at 
least  one  end  of  each  seat  (6),  a  terminal  (12)  of  a 
compressed  test  fluid  circuit  (13)  and  a  connecting 
element  (14)  for  connecting  the  terminal  (12)  to  a 

respective  item  (2)  inside  the  respective  seat  (6);  the 
connecting  element  (14)  being  a  tubular  elastic  blad- 
der  element  surrounding  the  terminal  (12)  and  con- 
nectable  to  a  compressed  fluid  source  (50)  so  as  to 
selectively  assume  an  expanded  configuration 
wherein  it  is  connected  in  fluidtight  manner  to  one 
end  of  a  respective  item  (2). 
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The  present  invention  relates  to  a  device  for 
pneumatically  testing  tobacco  items,  particularly 
cigarettes. 

For  the  sake  of  simplicity,  in  the  following 
description,  specific  reference  will  be  made  purely 
by  way  of  example  to  the  above  application  of  the 
present  device. 

Cigarette  manufacturing  and  processing  lines, 
and  particularly  filter  assembly  machines,  are  fitted 
with  devices  for  pneumatically  testing  the  ciga- 
rettes  to  determine  correct  assembly  and  sound- 
ness  of  the  various  component  parts. 

In  general,  known  test  devices  of  the  above 
type  comprise  a  conveyor  -  normally  a  rotary  drum 
-  with  a  succession  of  seats,  each  for  receiving  and 
retaining  at  least  one  cigarette;  and,  coaxially  with 
each  end  of  each  seat,  the  conveyor  carries  a 
terminal  of  a  compressed  test  fluid  circuit.  One  of 
the  terminals  is  normally  connected  to  a  supply 
pump,  and  the  other  terminal  to  a  control  system 
which,  by  measuring  the  variations  in  the  test  fluid 
as  it  flows  through  the  cigarette,  provides  for  deter- 
mining  acceptance  or  rejection  of  the  cigarette. 

The  terminals  of  known  test  devices  of  the 
above  type  are  normally  connected  to  respective 
mechanical  control  devices  for  moving  the  termi- 
nals  axially  to  and  from  a  position  engaging  a 
respective  end  of  a  cigarette  housed  in  a  respec- 
tive  seat.  Depending  on  whether  the  seat  contains 
one  or  two  cigarettes,  two  or  four  of  such  mechani- 
cal  devices  are  provided  for  each  seat,  and  are  not 
only  cumbersome  and  expensive  to  produce,  but 
also  contribute  towards  increasing  the  weight  of  the 
conveyor  and  hence  reducing  the  operating  speed 
of  the  production  line  as  a  whole. 

It  is  an  object  of  the  present  invention  to  pro- 
vide  a  test  device  of  the  above  type  designed  to 
overcome  the  aforementioned  drawbacks. 

According  to  the  present  invention,  there  is 
provided  a  device  for  pneumatically  testing  tobacco 
items,  in  particular  cigarettes;  the  device  compris- 
ing  a  conveyor  with  transverse  seats,  each  for 
receiving  at  least  one  item;  and  a  circuit  for  a 
compressed  test  fluid;  the  circuit  comprising  a 
compressed  fluid  source;  a  number  of  terminals 
connectable  to  the  source  and  each  fitted  to  the 
conveyor  coaxially  with  a  respective  end  of  a  re- 
spective  seat;  and,  for  each  terminal,  an  element 
for  connecting  the  terminal  to  the  respective  item; 
characterized  in  that  the  connecting  element  is  an 
elastic  bladder  element  for  receiving  compressed 
fluid;  supply  means  being  connectable  to  the  con- 
necting  element  for  selectively  expanding  it  into  a 
configuration  wherein  it  is  connected  in  fluidtight 
manner  to  one  end  of  a  respective  item  inside  a 
respective  seat. 

Each  connecting  element  is  preferably  a  tubu- 
lar  element  surrounding  the  respective  terminal. 

A  non-limiting  embodiment  of  the  present  in- 
vention  will  be  described  by  way  of  example  with 
reference  to  the  accompanying  drawings,  in  which: 

Figures  1  and  2  show  half  cross  sections,  with 
5  parts  removed  for  clarity,  of  a  preferred  embodi- 

ment  of  the  test  device  according  to  the  present 
invention  in  two  different  operating  positions; 
Figure  3  shows  a  front  view  of  a  detail  in  Fig- 
ures  1  and  2. 

io  Number  1  in  Figures  1  and  2  indicates  a  pneu- 
matic  test  device  for  testing  a  succession  of  ciga- 
rettes  2. 

Device  1  comprises  a  conveyor  consisting  of  a 
cylindrical  drum  3  in  turn  comprising  a  central 

75  portion  4,  the  cylindrical  peripheral  surface  5  of 
which  presents  a  succession  of  longitudinal  seats  6 
(only  one  shown).  Each  seat  6  provides  for  housing 
and  retaining  a  respective  cigarette  2,  and  for  ad- 
vancing  it  transversely  as  drum  3  is  rotated  about 

20  an  axis  7  (Figure  3)  parallel  to  axes  8  of  seats  6  by 
a  known  actuating  device  (not  shown)  connected  to 
the  central  shaft  9  of  drum  3. 

Drum  3  also  comprises  an  annular  end  flange 
10  separated  from  central  portion  4  by  an  annular 

25  groove  11,  and  supporting  a  number  of  terminals 
12  of  a  pneumatic  test  circuit  13.  Each  terminal  12 
is  fitted  through  flange  10  coaxially  with  a  respec- 
tive  seat  6,  and  is  associated  with  a  respective 
deformable  element  14  for  connecting  it  to  a  re- 

30  spective  cigarette  2  housed  inside  respective  seat 
6. 

As  shown  in  Figure  1  ,  coaxially  with  each  axis 
8,  flange  10  presents  a  through  hole  15  comprising 
a  first  small-diameter  outer  portion  16,  a  larger- 

35  diameter  inner  portion  17  facing  respective  seat  6, 
and  an  internally  threaded  intermediate  portion  18 
connecting  portions  16  and  17  and  larger  in  diam- 
eter  than  portion  16  and  smaller  in  diameter  than 
portion  17. 

40  Each  terminal  12  comprises  a  body  19  pre- 
senting  an  axial  through  hole  20  and  divided  into  a 
first  externally  threaded  cylindrical  portion  21,  and 
a  second  substantially  cylindrical  portion  22  sepa- 
rated  from  portion  21  by  an  outer  annular  flange  23 

45  smaller  in  diameter  than  portion  17  of  hole  15  and 
which,  on  the  side  facing  portion  21,  presents  a 
front  annular  groove  housing  a  seal  24.  Portion  21 
is  screwed  into  portion  18  of  hole  15,  and  flange  23 
cooperates  in  fluidtight  manner  with  an  annular 

50  shoulder  25  connecting  portions  18  and  17  of  hole 
15.  Portion  22  of  terminal  12  projects  from  respec- 
tive  hole  15  towards  respective  seat  6,  and 
presents,  on  its  free  end,  a  tubular  appendix  26, 
the  inner  surface  of  which  presents  an  annular 

55  groove  27,  and  the  outer  surface  of  which  con- 
stitutes  an  extension  of  the  outer  surface  of  portion 
22,  and  is  interrupted  by  an  annular  shoulder  de- 
fined  by  an  annular  end  flange  28  separated  by  a 
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relatively  small  distance  from  the  end  of  respective 
cigarette  2. 

Each  element  14  consists  of  a  tubular  elastic 
bladder  element  preferably  made  of  elastomeric 
material  and  comprising  a  first  annular  connecting 
foot  29  housed  in  an  annular  groove  30  formed  in 
portion  17  of  hole  15;  a  second  annular  connecting 
foot  31  housed  in  groove  27;  a  rigid  intermediate 
cup-shaped  collar  32  flaring  towards  central  portion 
4  of  drum  3  and  presenting  an  annular  base  32a 
mounted  so  as  to  slide  axially  along  a  portion  of 
body  19  adjacent  to  flange  28;  a  tubular  thin-walled 
bellows  33  connecting  base  32a  of  collar  32  to  foot 
29;  and  a  thin  annular  wall  34  connecting  the  flared 
end  of  collar  32  to  foot  31  and  weakened  centrally 
by  an  annular  notch  35  coaxial  with  axis  8  and 
presenting  substantially  the  same  diameter  as  ciga- 
rette  2.  Foot  31  defines  a  central  hole  36  coaxial 
with  axis  8  and  communicating  with  hole  20;  while 
element  14  defines,  about  terminal  12  and  together 
with  part  of  portion  17  of  hole  15,  an  annular 
chamber  37  communicating  externally  via  an  ob- 
lique  hole  38  formed  through  flange  10  and  termi- 
nating  at  end  surface  39  of  drum  3  at  a  distance 
from  axis  7  smaller  than  that  between  axis  7  and 
the  outer  end  of  respective  hole  15,  but  along  the 
same  radius  of  surface  39  through  axis  8  of  re- 
spective  hole  15. 

At  surface  39,  drum  3  is  connected  in  sliding 
and  fluidtight  manner  to  a  fixed  pneumatic  distribu- 
tor  40  forming  part  of  pneumatic  circuit  13  together 
with  terminals  12  and  respective  deformable  ele- 
ments  14.  As  shown  more  clearly  in  Figure  3, 
distributor  40  comprises  a  fixed  annular  plate  41 
with  a  central  hole  engaged  in  rotary  manner  by 
shaft  9;  and  the  front  surface  42  of  plate  41  facing 
surface  39  presents  two  grooves  43  and  44  extend- 
ing  along  a  first  circumference  45  presenting  a 
radius  equal  to  the  distance  between  axis  7  and  the 
centers  of  the  mouths  of  holes  38  at  surface  39; 
and  a  further  groove  46  extending  along  a  small 
portion  of  a  circumference  47  presenting  a  radius 
equal  to  the  distance  between  axes  7  and  8. 

Groove  43  extends  about  axis  7  through  an 
angle  C  presenting  a  bisector  B  coincident  with 
that  of  angle  A  through  which  groove  46  extends 
about  axis  7,  and  which  is  much  smaller  than  angle 
D  through  which  groove  44  extends  about  axis  7,  is 
smaller  than  the  angle  (not  shown)  between  two 
adjacent  holes  15,  and  is  greater  than  angle  A. 

Fluidtight  sealing  between  surfaces  39  and  42 
is  ensured  by  a  pair  of  annular  seals  48  located  on 
either  side  of  circumference  45  and  respectively 
inwards  and  outwards  of  grooves  43  and  44;  and 
by  an  annular  seal  49  surrounding  groove  46. 

In  addition  to  distributor  40,  pneumatic  circuit 
13  also  comprises  a  pump  50  connected  to 
grooves  43  and  46  by  respective  conduits  51  and 

52;  an  exhaust  conduit  53  communicating  at  one 
end  with  the  atmosphere  and  at  the  other  with 
groove  44;  and  a  known  control  system  54  for 
detecting  the  characteristics  of  the  compressed  air 

5  stream  through  chamber  46,  and  emitting  an  ana- 
log  signal  for  both  activating  a  reject  device  (not 
shown)  and  modifying  operation  of  the  production 
line  (not  shown)  along  which  device  1  is  installed. 

Operation  of  device  1  is  easily  deducible  from 
io  the  foregoing  description  and  by  comparing  Fig- 

ures  1  and  2  showing  the  idle  and  operating  posi- 
tions  respectively  of  device  1  . 

For  each  of  terminals  12,  device  1  is  in  the  idle 
position  when  the  outer  end  of  respective  hole  38 

is  at  surface  39  is  positioned  facing  a  portion  of 
surface  42  not  within  angle  C;  in  which  position, 
hole  38  communicates  with  exhaust  conduit  53  so 
that  chamber  37  communicates  with  the  outside 
atmosphere.  Alongside  a  zero  pressure  difference 

20  between  chamber  37  and  the  outside  atmosphere, 
bellows  33  is  contracted;  base  32a  of  collar  32  is 
withdrawn  along  body  19  towards  flange  10;  and 
wall  34  is  substantially  flat  and  maintained  a  given 
distance  from  and  substantially  parallel  to  the  end 

25  of  cigarette  2  in  respective  seat  6. 
Upon  the  outer  end  of  hole  38  moving  within 

angle  C  and  communicating  with  the  chamber  de- 
fined  by  groove  43,  hole  38  communicates  with 
pump  50;  pump  50  pressurises  chamber  37  to 

30  expand  bellows  33;  and  base  32a  of  collar  32 
slides  along  body  19  towards  respective  seat  6 
until  it  is  arrested  against  flange  28.  The  above 
expanded  position  of  element  14  (Figure  2)  cor- 
responds  to  a  substantially  conical  configuration  of 

35  wall  34  which  moves  towards  respective  seat  6  to 
cooperate  in  fluidtight  manner  with  the  outer  pe- 
riphery  of  the  end  of  respective  cigarette  2.  Fluid- 
tight  sealing  between  the  deformed  wall  34  and  the 
periphery  of  the  end  of  respective  cigarette  2  is 

40  ensured  by  notch  35  slightly  deforming  wall  34 
locally. 

By  the  time  respective  hole  15  communicates 
with  the  chamber  defined  by  groove  46,  element 
14  is  already  in  the  above  expanded  operating 

45  position,  so  that  an  air  stream  generated  by  pump 
50  is  fed  along  conduit  52  and  hole  15  and  through 
cigarette  2.  The  characteristics  of  the  air  stream 
are  measured  by  control  system  54  and  used  for 
modifying  given  parameters  of  the  cigarette  manu- 

50  facturing  process  and,  normally,  for  activating  a 
reject  device  (not  shown)  if  necessary. 

In  the  event  seats  6  each  contain  two  coaxial 
oppositely  oriented  cigarettes  2,  each  end  of  drum 
3  presents  a  flange  10  with  a  ring  of  terminals  12 

55  connected  to  respective  elements  14  and  to  a 
respective  circuit  13. 

According  to  a  variation  not  shown,  even  in  the 
event  each  seat  6  contains  only  one  cigarette, 

3 
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drum  3  presents  two  flanges  10  with  respective 
rings  of  terminals  12  cooperating  via  respective 
elements  14  with  respective  ends  of  respective 
cigarettes  2;  in  which  case,  for  each  cigarette  2, 
control  system  54  is  connected  to  the  terminal  12 
opposite  the  one  connected  to  pump  50. 

Claims 

1.  A  device  for  pneumatically  testing  tobacco 
items  (2),  in  particular  cigarettes;  the  device 
comprising  a  conveyor  (3)  with  transverse 
seats  (6),  each  for  receiving  at  least  one  item 
(2);  and  a  circuit  (13)  for  a  compressed  test 
fluid;  the  circuit  (13)  comprising  a  compressed 
fluid  source  (50);  a  number  of  terminals  (12) 
connectable  to  the  source  (50)  and  each  fitted 
to  the  conveyor  (3)  coaxially  with  a  respective 
end  of  a  respective  seat  (6);  and,  for  each 
terminal  (12),  an  element  (14)  for  connecting 
the  terminal  (12)  to  the  respective  item  (2); 
characterized  in  that  the  connecting  element 
(14)  is  an  elastic  bladder  element  (14)  for 
receiving  compressed  fluid;  supply  means 
(40)  being  connectable  to  the  connecting  ele- 
ment  (14)  for  selectively  expanding  it  into  a 
configuration  wherein  it  is  connected  in  fluid- 
tight  manner  to  one  end  of  a  respective  item 
(2)  inside  a  respective  seat  (6). 

2.  A  device  as  claimed  in  Claim  1  ,  characterized 
in  that  each  connecting  element  (14)  is  an 
elastic  tubular  element  (14)  surrounding  the 
respective  terminal  (12). 

3.  A  device  as  claimed  in  Claim  2,  characterized 
in  that  each  connecting  element  (14)  com- 
prises  a  relatively  rigid  portion  (32)  mounted  so 
as  to  slide  along  the  respective  terminal  (12); 
at  least  one  elastically  deformable  portion  (33, 
34)  associated  with  said  rigid  portion  (32);  and 
two  annular  end  feet  (29,  31)  for  connecting 
the  connecting  element  (14)  in  fluidtight  man- 
ner  to  the  respective  terminal  (12);  the  con- 
necting  element  (14)  defining,  about  the  re- 
spective  terminal  (12),  a  variable-volume  air 
chamber  (37)  communicating  with  said  supply 
means  (40). 

(33,  34)  comprises  a  tubular  bellows  (33). 

6.  A  device  as  claimed  in  Claim  4  or  5,  character- 
ized  in  that  said  rigid  portion  (32)  is  cup- 

5  shaped,  flaring  towards  the  respective  said 
seat  (6),  and  comprises  an  annular  base  (32a) 
mounted  in  sliding  manner  to  the  respective 
said  terminal  (12);  the  end  of  the  rigid  portion 
(32)  opposite  said  base  (32a)  being  connected 

io  to  one  (31)  of  said  annular  feet  (29,  31)  by  a 
second  (34)  of  said  two  deformable  portions 
(33,  34). 

7.  A  device  as  claimed  in  Claim  6,  characterized 
is  in  that  said  second  deformable  portion  (34) 

comprises  an  annular  wall  (34)  interposed  be- 
tween  the  respective  said  foot  (31)  and  the 
respective  said  end  of  the  rigid  portion  (32). 

20  8.  A  device  as  claimed  in  Claim  7,  characterized 
in  that  said  annular  wall  (34)  presents  an  an- 
nular  weakening  notch  (35)  of  substantially  the 
same  shape  and  size  as  the  end  of  said  item 
(2). 

25 
9.  A  device  as  claimed  in  one  of  the  foregoing 

Claims  from  6  to  8,  characterized  in  that  each 
terminal  (12)  presents  axial  stop  means  (28)  for 
arresting  the  travel  of  the  base  (32a)  of  the 

30  rigid  portion  (32)  towards  the  respective  said 
seat  (6). 

10.  A  device  as  claimed  in  one  of  the  foregoing 
Claims  from  3  to  9,  characterized  in  that  said 

35  supply  means  (40)  comprise  a  first  (43)  and 
second  (44)  chamber  selectively  connectable 
in  fluidtight  manner  to  said  air  chamber  (37); 
said  first  chamber  (43)  being  a  pressurized 
chamber;  and  said  second  chamber  (44)  pre- 

40  senting  an  exhaust  (53)  connected  to  the  out- 
side  atmosphere. 

45 

4.  A  device  as  claimed  in  Claim  3,  characterized  50 
in  that  each  connecting  element  (14)  com- 
prises  two  said  deformable  portions  (33,  34)  on 
either  side  of  said  rigid  portion  (32)  and  each 
interposed  between  said  rigid  portion  (32)  and 
a  respective  said  foot  (29,  31).  55 

5.  A  device  as  claimed  in  Claim  4,  characterized 
in  that  a  first  of  the  two  deformable  portions 

4 
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