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Smoking  article. 

©  The  present  invention  relates  to  a  smoking  arti- 
cle,  preferably  in  cigarette  form,  which  produces  an 

^l  aerosol  that  resembles  tobacco  smoke.  The  article 
"preferably  comprises  a  short  combustible  fuel  ele- 
ifJment  having  a  density  greater  than  0.5  g/cc,  a  sepa- 
2rate   substrate  bearing  an  aerosol  forming  material,  a 

heat  conducting  member  recessed  from  the  lighting 
r^end  of  the  fuel  element,  which  preferably  encloses 
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CO the  substrate,  a  resilient  insulating  jacket  encircling 
at  least  a  portion  of  the  fuel  element,  and  an  optional 

©  tobacco  jacket  encircling  at  least  a  portion  of  the 
q,,  aerosol  forming  material. 
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SMOKING  ARTICLE 

(a)  a  fuel  element; 
(b)  a  physically  separate  aerosol  generating 

means  having  at  least  one  aerosol  forming  material; 
(c)  a  fibrous  insulating  member  surrounding 

5  at  least  a  portion  of  the  fuel  element;  and 
(d)  a  tobacco  containing  material  circum- 

scribing  at  least  a  portion  of  the  aerosol  generating 
means  and  being  separate  from  the  fuel  element. 

io  A  smoking  article  comprising: 
(a)  a  fuel  element; 
(b)  a  physically  separate  aerosol  generating 

means  having  at  least  one  aerosol  forming  material; 
(c)  a  heat  transferring  member  for  transfer- 

75  ring  heat  from  the  fuel  element  to  the  aerosol 
generating  means;  and 

(d)  a  tobacco  containing  material  circum- 
scribing  at  least  a  portion  of  the  aerosol  generating 
means  and  being  separate  from  the  fuel  element. 

20 
A  smoking  article  comprising: 

(a)  a  fuel  element  having  a  lighting  end  and 
a  rear  end,  and  being  less  than  30  mm  in  length 
prior  to  smoking; 

25  (b)  a  physically  separate  aerosol  generating 
means  having  at  least  one  aerosol  forming  material; 
and 

(c)  a  tobacco  containing  material  'circum- 
scribing  at  least  a  portion  of  the  aerosol  generating 

30  means  and  being  separate  from  the  fuel  element. 

A  smoking  article  comprising: 
(a)  a  fuel  element; 
(b)  a  physically  separate  aerosol  generating 

35  means  having  at  least  one  aerosol  forming  material; 
(c)  a  heat  conductive  container  which  en- 

closes  the  aerosol  generating  means;  and 
(d)  a  tobacco  containing  material  circum- 

scribing  at  least  a  portion  of  the  container  and 
40  being  separate  from  the  fuel  element. 

A  cigarette  type  smoking  article  comprising: 
(a)  a  fuel  element  having  a  lighting  end  and 

a  rear  end; 
45  (b)  a  fibrous  insulating  member  surrounding 

at  least  a  portion  of  the  fuel  element; 
(c)  a  physically  separate  aerosol  generating 

means  longitudinally  disposed  behind  the  fuel  ele- 
ment,  having  an  aerosol  forming  material; 

so  (d)  a  tobacco  containing  material  circum- 
scribing  at  least  a  portion  of  the  aerosol  generating 
means  and  being  separate  from  the  fuel  element; 
and 

The  present  invention  relates  to  a  smoking 
article,  preferably  in  cigarette  form,  which  produces 
an  aerosol  that  resembles  tobacco  smoke,  and 
which  contains  substantially  reduced  amounts  of 
incomplete  combustion  and  pyrolysis  products  than 
are  normally  produced  by  a  conventional  cigarette. 

Many  smoking  articles  have  been  proposed 
through  the  years,  especially  over  the  last  20  to  30 
years,  but  none  of  these  products  has  ever  realized 
any  commercial  success. 

EP-A-0  117  355  (Hearn  et  al.)  describes  a 
proposed  cigarette  smoking  article  having  a  carbon 
heat  source  with  an  axial  passageway  and  a  sepa- 
rate  flavor  generator.  The  heat  source  (page  2,  line 
23  to  page  7,  line  14)  is  formed  by  pyrolyzing  a 
preformed,  tube-shaped  ligno-cellulosic  material  of 
e.g.  90  mm  or  65  mm  length  (see  Comparative 
Example  1  and  Example  4,  respectively)  under 
specified  conditions,  followed  by  at  least  one  addi- 
tional  specified  process  step.  The  purported  flavor 
generator  (page  8,  lines  8-27)  comprises  a  sub- 
strate  material,  which  may  be  tobacco,  alumina, 
etc.,  adjacent  the  mouth  end,  which  is  impregnated 
with  or  inherently  contains  at  least  one  thermally 
releasable  flavorant.  The  flavor  generator  also  may 
comprise  a  flavored,  foamed  core  inside  the  heat 
source.  A  conventional  filter  may  be  placed  after 
the  flavor  generator.  The  purported  formation  of  an 
aerosol  during  use  is  described  from  page  8,  line 
28  to  page  9,  line  8.  The  heat  source,  the  flavor 
generator  and  the  filter  are  wrapped  in  cigarette 
paper. 

Despite  decades  of  interest  and  effort,  there  is 
still  no  smoking  article  on  the  market  which  pro- 
vides  the  benefits  and  advantages  associated  with 
conventional  cigarette  smoking,  without  delivering 
considerable  quantities  of  incomplete  combustion 
and  pyrolysis  products  generated  by  a  conven- 
tional  cigarette. 

It  is  the  object  of  the  present  invention  to  make 
a  smoking  article  of  the  type  having  a  fuel  element 
and  a  separate  aerosol  generating  means  more 
similar  to  a  conventional  cigarette. 

According  to  subject  invention  this  object  is 
achieved  by  each  of  the  following  articles: 

A  smoking  article  comprising: 
(a)  a  carbonaceous  fuel  element; 
(b)  a  physically  separate  aerosol  generating 

means  having  at  least  one  aerosol  forming  material; 
and 

(c)  a  tobacco  containing  material  circum- 
scribing  at  least  a  portion  of  the  aerosol  generating 
means  and  being  separate  from  the  fuel  element. 

A  smoking  article  comprising: 
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stable  material,  bearing  one  or  more  aerosol  for- 
ming  materials.  Preferably,  the  conductive  heat  ex- 
change  relationship  between  the  fuel  and  the 
aerosol  generator  is  achieved  by  providing  a  heat 

5  conducting  member,  such  as  a  metal  conductor, 
which  contacts  the  fuel  element  and  the  aerosol 
generating  means  and  efficiently  conducts  or  trans- 
fers  heat  from  the  burning  fuel  element  to  the 
aerosol  generating  means.  This  heat  conducting 

10  member  preferably  contacts  the  fuel  element  and 
the  aerosol  generating  means  around  at  least  a 
portion  of  their  peripheral  surfaces  and  preferably 
is  recessed  or  spaced  from  the  lighting  end  of  the 
fuel  element,  advantageously  by  at  least  about  3 

r5  mm,  preferably  by  at  least  about  5  mm,  to  avoid 
interference  with  lighting  and  burning  of  the  fuel 
and  to  avoid  any  protrusion  of  the  heat  conducting 
member.  More  preferably,  the  heat  conducting 
member  also  encloses  at  least  a  part  of  the  sub- 

20  strate  for  the  aerosol  forming  materials.  Alternative- 
ly,  a  separate  conductive  container  may  be  pro- 
vided  to  enclose  the  aerosol  forming  materials. 

In  addition,  at  least  a  part  of  the  fuel  element  is 
preferably  provided  with  a  peripheral  insulating 

25  member,  such  as  a  jacket  of  insulating  fibers,  the 
jacket  preferably  being  of  resilient,  non-burning 
material  at  least  0.5  mm  thick.  This  member  re- 
duces  radial  heat  loss  and  assists  in  retaining  and 
directing  heat  from  the  fuel  element  toward  the 

30  aerosol  generating  means  and  in  reducing  the  fire- 
causing  property  of  the  fuel.  The  preferred  insulat- 
ing  member  circumscribes  at  least  part  of  the  fuel 
element,  and  advantageously  at  least  part  of  the 
aerosol  generating  means,  which  helps  simulate 

35  the  feel  of  a  conventional  cigarette.  The  materials 
used  to  insulate  the  fuel  element  and  the  aerosol 
generating  means  may  be  the  same  or  different. 

Because  the  fuel  element  is  relatively  short,  the 
hot,  burning  fire  cone  is  always  close  to  the  aerosol 

40  generating  means,  which  maximizes  heat  transfer 
thereto  and  the  resultant  production  of  aerosol, 
especailly  in  embodiments  which  are  provided  with 
a  multiple  passageway  fuel  element,  a  heat  con- 
ducting  member,  and/or  an  insulating  member.  A 

45  relatively  high  density  fuel  material  is  used  to  help 
insure  that  the  small  fuel  element  will  bum  long 
enough  to  simulate  the  burning  time  of  a  conven- 
tional  cigarette  and  that  it  will  provide  sufficient 
energy  to  generate  the  required  amounts  of 

so  aerosol.  Because  the  aerosol  forming  substance  is 
physically  separate  from  the  fuel  element,  it  is 
exposed  to  substantially  lower  temperatures  than 
are  present  in  the  burning  fire  cone,  thereby  mini- 
mizing  the  possibility  of  thermal  degradation  of  the 

55  aerosol  former. 
The  smoking  article  of  the  present  invention 

normally  is  provided  with  a  mouthend'  piece  includ- 
ing  means,  such  as  a  longitudinal  passage,  for 

(e)  a  heat  transferring  member  between  the 
aerosol  forming  material  and  the  tobacco  contain- 
ing  material  comprising  a  container  overlapping  the 
rear  portion  of  the  fuel  element,  enclosing  the 
aerosol  generating  means,  and  permitting  the  pas- 
sage  of  air  and  the  aerosol  forming  material. 

All  of  the  aforesaid  articles  may  add  a  tobacco 
flavor  to  the  aerosol,  act  as  an  insulating  member 
and/or  help  to  simulate  the  feel  of  a  conventional 
cigarette. 

Further  advantageous  features  are  subject  of 
enclosed  Claims  7  to  53. 

A  preferred  embodiment  of  the  invention  com- 
prises  a  smoking  article,  preferably  in  cigarette 
form,  which  utilizes  a  small,  high  density  combus- 
tible  fuel  element  in  conjunction  with  a  physically 
separate  aerosol  generating  means  which  includes 
one  or  more  aerosol  forming  materials.  Preferably, 
the  aerosol  generating  means  is  in  a  conductive 
heat  exchange  relationship  with  the  fuel  element 
and/or  at  least  a  portion  of  the  fuel  element  is 
circumscribed  by  a  resilient  insulating  jacket  to 
reduce  radial  heat  loss.  Upon  lighting,  the  fuel 
element  generates  heat  which  is  used  to  volatilize 
the  aerosol  forming  materials  in  the  aerosol  gen- 
erating  means.  These  volatile  materials  are  then 
drawn  toward  the  mouth  end,  especially  during 
puffing,  and  into  the  user's  mouth,  akin  to  the 
smoke  of  a  conventional  cigarette. 

Smoking  articles  of  the  invention  are  capable  of 
producing  substantial  quantities  of  aerosol,  both 
initially  and  over  the  useful  life  of  the  product,  and 
are  capable  of  providing  the  user  with  the  sensa- 
tions  and  benefits  of  cigarette  smoking.  The 
aerosol  produced  by  the  aerosol  generating  means 
is  produced  without  significant  thermal  degradation 
and  is  advantageously  delivered  to  the  user  with 
substantially  reduced  amounts  of  pyrolysis  and  in- 
complete  combustion  products  than  are  normally 
delivered  by  a  conventional  cigarette. 

The  small  fuel  element  utilized  in  the  invention 
is  less  than  about  30  mm  in  length,  preferably  less 
than  about  20  mm  in  length,  and  has  a  density  of 
at  least  about  0.5  g/cc,  more  preferably  of  at  least 
about  0.7  g/cc,  as  measured,  e.g.,  by  mercury 
displacement.  Suitable  fuel  elements  may  be  mol- 
ded  or  extruded  from  comminuted  or  reconstituted 
tobacco  and/or  a  tobacco  substitute,  and  preferably 
contain  combustible  carbon.  Preferred  fuel  ele- 
ments  also  are  provided  with  one  or  more  longitu- 
dinal  passageways,  more  preferably  from  5  to  9 
passageways  or  more,  which  help  to  control  the 
transfer  of  heat  from  the  burning  fuel  element  to 
the  aerosol  forming  materials  in  the  aerosol  gen- 
erating  means. 

Advantageously,  the  aerosol  generating  means 
includes  a  substrate  or  carrier,  preferably  of  a  heat 
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rangement  of  the  aerosol  generating  means  and 
the  fuel  element  whereby  heat  is  transferred  by 
conduction  from  the  burning  fuel  element  to  the 
aerosol  generating  means  substantially  throughout 
the  burning  period  of  the  fuel  element.  Conductive 
heat  exchange  relationships  can  be  achieved  by 
locating  the  aerosol  generating  means  in  contact 
with  the  fuel  element  and  in  close  proximity  to  the 
burning  portion  of  the  fuel  element,  and/or  utilizing 
a  conductive  member  to  transfer  heat  from  the 
burning  fuel  to  the  aerosol  generating  means.  Pref- 
erably  both  methods  of  providing  conductive  heat 
transfer  are  used. 

As  used  herein,  the  term  "insulating  member" 
applies  to  all  materials  which  act  primarily  as  in- 
sulators.  Preferably,  these  materials  do  not  bum 
during  use,  but  they  may  include  slow  burning 
carbons  and  like  materials,  and  especially  materials 
which  fuse  during  use,  such  as  low  temperature 
grades  of  glass  fibers.  Suitable  insulators  have  a 
thermal  conductivity  in  g-cal/(sec)  (cm2)  (°C/cm),  of 
less  than  about  0.05,  preferably  less  than  about 
0.02,  most  preferably  less  than  about  0.005.  See, 
Hackh's  Chemical  Dictionary,  34  (4th  ed.,  1969) 
and  Lange's  Handbook  of  Chemistry,  10,  272-274 
(11th  ed.,  1973)! 

Therefore,  the  invention  relates  to  a  smoking 
article  comprising  a  combustible  fuel  element,  a 
physically  separate  aerosol  generating  means  in- 
cluding  an  aerosol  forming  material,  and  a  heat 
conducting  member  for  conducting  heat  from  the 
fuel  element  to  the  aerosol  generating  means,  the 
conducting  member  being  spaced  from  the  lighting 
end  of  the  fuel  element.  Preferably,  the  conducting 
member  is  spaced  at  least  about  5  mm  from  the 
lighting  end  of  the  fuel  element.  It  is  advisable  to 
design  the  article  such  that  the  conducting  member 
circumscribes  a  portion  of  the  fuel  element  and  at 
least  a  portion  of  the  aerosol  generating  means. 
Preferably  the  heat  conducting  member  is  located 
within  the  fuel  element.  In  preferred  embodiments 
the  conducting  member  contacts  the  fuel  element 
along  less  than  about  one-half  of  its  length. 

According  to  the  invention  it  is  proposed  to  use 
a  fuel  element  which  is  less  than  about  30  mm  in 
length. 

Advantageously,  the  fuel  element  has  a  density 
of  at  least  about  0.5  g/cc. 

In  a  preferred  embodiment  the  fuel  element 
comprises  carbon. 

It  is  advantageous  to  use  a  fuel  element  which 
is  provided  with  a  plurality  of  longitudinal  passage- 
ways. 

Most  preferably,  the  fuel  element  is  less  than 
about  20  mm  in  length  and  has  a  density  of  at  least 
about  0.7  g/cc. 

Preferred  embodiments  of  the  inventive  smok- 
ing  article  comprise  an  insulating  member  which 

delivering  the  volatile  material  produced  by  the 
aerosol  generating  means  to  the  user.  Preferably, 
the  mouthend  piece  includes  a  resilient  outer  mem- 
ber,  such  as  an  annular  section  of  cellulose  acetate 
tow,  to  help  simulate  the  feel  of  a  conventional  s 
cigarette.  Advantageously,  the  article  has  the  same 
overall  dimensions  as  a  conventional  cigarette,  and 
as  a  result,  the  mouthend  piece  and  the  aerosol 
delivery  means  usually  extend  over  about  one-half 
or  more  of  the  length  of  the  article.  Alternatively,  w 
the  fuel  element  and  the  aerosol  generating  means 
may  be  produced  without  a  built-in  mouthend  piece 
or  aerosol  delivery  means,  for  use  with  a  separate, 
disposable  or  reusable  mouthend  piece. 

The  smoking  article  of  the  present  invention  75 
also  may  include  a  charge  or  plug  of  tobacco 
which  may  be  used  to  add  a  tobacco  flavour  to  the 
aerosol.  This  tobacco  charge  may  be  placed  be- 
tween  the  aerosol  generating  means  and  the  mouth 
end  of  the  article.  Preferably,  an  annular  section  of  20 
tobacco  is  placed  around  the  periphery  of  the 
aerosol  generating  means  where  it  also  acts  as  an 
insulating  member  and  helps  simulate  the  aroma 
and  feel  of  a  conventional  cigarette.  A  tobacco 
charge  also  may  be  mixed  with,  or  used,  as,  the  25 
substrate  for  the  aerosol  forming  material.  Other 
substances,  such  as  flavoring  agents,  also  may  be 
incorporated  into  the  article  to  flavor  or  otherwise 
modify  the  aerosol  delivered  to  the  user. 

Smoking  articles  of  the  present  invention  nor-  30 
mally  utilize  substantially  less  fuel  on  a  volume 
basis,  and  preferably  on  a  weight  basis,  than  con- 
ventional  cigarettes  to  produce  acceptable  aerosol 
levels.  Moreover,  the  aerosol  delivered  to  the  user 
normally  is  lower  in  pyrolysis  and  incomplete  com-  35 
bustion  products,  due  to  the  undegraded  aerosol 
from  the  aerosol  generating  means  and  because 
the  short,  high  density  fuel  element,  especially  in 
embodiments  having  a  plurality  of  longitudinal  pas- 
sageways,  produces  substantially  reduced  amounts  40 
of  pyrolysis  and/or  incomplete  combustion  pro- 
ducts  in  comparison  to  a  conventional  cigarette, 
even  when  the  fuel  element  comprises  tobacco  or 
other  cellulosic  material. 

As  used  herein,  and  only  for  the  purposes  of  45 
this  application,  "aerosol"  is  defined  to  include 
vapors,  gases,  particles,  and  the  like,  both  visible 
and  invisible,  and  especially  those  components 
perceived  by  the  user  to  be  "smoke-like,"  gen- 
erated  by  action  of  the  heat  from  the  burning  fuel  50 
element  upon  substances  contained  within  the 
aerosol  generating  means,  or  elsewhere  in  the  arti- 
cle.  As  so  defined,  the  term  "aerosol"  also  includes 
volatile  flavoring  agents  and/or  pharmacologically 
or  physiologically  active  agents,  irrespective  of  55 
whether  they  produce  a  visible  aerosol. 

As  used  herein,  the  term  "conductive  heat  ex- 
change  relationship"  is  defined  as  a  physical  ar- 
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ing  member  at  least  0.5  mm  thick  circumscribes  at 
least  a  portion  of  the  fuel  element,  and  a  resilient 
insulating  member  circumscribes  at  least  part  of 
the  heat  conducting  member  which  encloses  the 

5  aerosol  forming  material.  Also  for  such  an  embodi- 
ment  it  is  suggested  to  use  a  heat  conducting 
member  which  extends  along  less  than  about  one- 
half  the  length  of  the  fuel  element. 

It  is  suggested  to  use  an  insulating  member 
w  which  circumscribes  the  fuel  element,  is  at  least  1 

mm  thick  and  fuses  during  use. 
Preferably,  at  least  a  portion  of  the  heat  con- 

ducting  member  which  encloses  the  aerosol  for- 
ming  material  is  circumscribed  by  a  tobacco  con- 

15  taining  mass. 
Also  for  these  embodiments  it  is  advisable  to 

use  an  insulating  member  which  circumscribes  the 
fuel  element  and  is  of  a  fibrous  material  having  a 
softening  temperature  of  about  650°  C  or  less. 

20  Preferably,  the  fuel  element  comprises  carbon 
and  has  a  density  greater  than  0.7  g/cc. 

Most  preferably,  the  fuel  element  is  less  than 
about  20  mm  in  length. 

Also  in  these  cases  it  is  advantageous  to  have 
25  a  fuel  element  which  is  provided  with  a  plurality  of 

longitudinal  passageways. 
From  the  foregoing  it  becomes  clear  that  the 

invention  also  relates  to  a  cigarette-type  smoking 
article  comprising  a  combustible  fuel  element  hav- 

30  ing  a  density  of  at  least  0.5  g/cc,  a  physically 
separate  aerosol  generating  means  including  an 
aerosol  forming  material,  and  an  insulating  member 
circumscribing  at  least  a  portion  of  the  fuel  ele- 
ment. 

35  Advantageously,  the  insulating  member  is  resil- 
ient  and  at  least  about  0.5  mm  thick. 

In  a  preferred  embodiment  the  insulating  mem- 
ber  fuses  during  use  of  the  smoking  article. 

It  is  suggested  to  use  an  insulating  member 
40  which  does  not  burn  during  use  of  the  smoking 

article. 
Preferably,  the  insulating  member  is  a  resilient 

nonbuming  material  at  least  about  1  mm  thick. 
In  preferred  embodiments  the  insulating  mem- 

45  ber  comprises  ceramic  or  glass  fibers. 
It  is  most  advantageous  if  the  fibers  have  a 

softening  temperature  of  about  650  *  C  or  less. 
In  preferred  embodiments  a  resilient  insulating 

member  is  provided  which  circumscribes  at  least  a 
50  portion  of  the  aerosol  generating  means;  advanta- 

geously,  the  insulating  member  comprises  a  ce- 
ramic  of  glass  fibers. 

In  preferred  embodiments  the  insulating  mem- 
ber  circumscribing  the  fuel  element  comprises  ce- 

55  ramie  or  glass  fibers  and  the  insulating  member 
circumscribing  at  least  a  portion  of  the  aerosol 
generating  means  is  a  tobacco  containing  material. 
For  these  embodiments  it  is  suggested  to  use 

circumscribes  at  least  a  portion  of  the  fuel  element. 
Preferably,  the  insulating  member  is  a  resilient, 
nonbuming  member  at  least  0.5  mm  thick.  In  a 
preferred  embodiment  the  insulating  member  fuses 
during  use. 

It  is  suggested  to  design  the  article  such  that  a 
resilient  insulating  member  encircles  at  least  a  por- 
tion  of  the  aerosol  generating  means. 

In  preferred  embodiments  the  conducting 
member  encloses  the  aerosol  forming  material. 

In  an  advantageous  embodiment  of  the  inven- 
tive  smoking  article  a  resilient,  nonbuming  insulat- 
ing  member  is  provided  which  is  at  least  0.5  mm 
thick  and  encircles  at  least  a  portion  of  the  periph- 
ery  of  the  fuel  element.  It  is  also  advisable  to  have 
a  resilient  insulating  member  which  encircles  at 
least  a  portion  of  the  aerosol  generating  means. 

In  preferred  embodiments  at  least  a  part  of  the 
aerosol  generating  means  is  encircled  by  a  to- 
bacco  containing  material. 

Most  advantageously  the  fuel  element  has  a 
density  of  at  least  0.5  g/cc  and  is  less  than  about 
30  mm  in  length  and  at  least  a  portion  of  the  fuel 
element  is  circumscribed  by  a  resilient  insulating 
material  at  least  about  0.5  mm  thick.  Preferably, 
the  insulating  material  has  a  softening  temperature 
of  about  650  "  C  or  less.  It  is  advisable  to  use  a 
resilient  material  which  fuses  during  use  of  the 
smoking  article  and  is  at  least  about  1  mm  thick. 
Also  in  this  embodiment,  it  is  advisable  to  have  a 
resilient  insulating  member  which  circumscribes  at 
least  a  portion  of  the  aerosol  generating  means. 
Preferably,  the  aerosol  forming  material  is  located 
within  a  heat  conductive  container  and  a  resilient 
insulating  member  circumscribes  at  least  a  portion 
of  the  container;  for  this  embodiment  it  is  sug- 
gested  that  at  least  a  portion  of  container  is  cir- 
cumscribed  by  a  tobacco  containg  mass. 

In  preferred  embodiments  the  heat  conducting 
member  extends  along  less  than  about  one-half  the 
length  of  the  fuel  element. 

Preferably,  a  fuel  element  is  used  which  com- 
prises  carbon  and  has  a  density  greater  than  about 
0.7  g/cc. 

Also  for  these  embodiments  it  is  advantageous 
to  have  a  fuel  element  which  is  less  than  about  20 
mm  in  length  and  is  provided  with  a  plurality  of 
longitudinal  passageways. 

In  preferred  embodiments  the  heat  conducting 
member  is  spaced  at  least  about  5  mm  from  the 
lighting  end  of  the  fuel  element. 

According  to  a  further  feature  of  this  invention 
the  fuel  element  has  a  density  of  at  least  about  0.5 
g/cc  and  is  less  than  about  30  mm  in  length,  the 
heat  conducting  member  is  spaced  at  least  5  mm 
from  the  lighting  end  of  the  fuel  element,  cir- 
cumscribes  a  portion  of  the  fuel  element  and  en- 
closes  aerosol  forming  material,  a  resilient  insulat- 
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Figure  2A  is  a  sectional  view  of  the  embodi- 
ment  of  Figure  2,  taken  along  lines  2A-2A  in  Figure 
2; 

Figure  6A  is  a  sectional  view  of  the  embodi- 
5  ment  of  Figure  6,  taken  along  lines  6A-6A  in  Figure 

6; 
Figures  7A,  7B,  7C,  and  9A  are  end  views 

showing  various  fuel  element  passageway  configu- 
rations  suitable  for  use  in  embodiments  of  the 

w  invention; 
Figure  8A  is  a  sectional  view  of  the  embodi- 

ment  of  Figure  8,  taken  along  lines  8-8  in  Figure  8; 
Figure  8B  is  an  enlarged  end  view  of  the 

metallic  container  employed  in  the  embodiment  of 
75  Figure  8;  and 

Figure  9B  is  a  longitudinal  sectional  view  of 
a  preferred  fuel  element  passageway  configuration 
suitable  for  use  in  embodiments  of  the  invention. 

ceramic  or  glass  fibers  which  have  a  softening 
temperature  of  about  650  *  C  or  less. 

Also  for  these  embodiments  it  suggested  to 
use  a  fuel  element  which  is  less  than  30  mm  in 
length.  Preferably,  such  fuel  element  is  provided 
with  a  plurality  of  longitudinal  passageways. 

It  is  also  preferred  to  use  a  fuel  element  which 
comprises  carbon. 

For  these  embodiments  it  is  proposed  to  have 
the  aerosol  forming  material  enclosed  within  a  heat 
conductive  container;  moreover,  it  is  suggested  to 
have  a  resilient  insulating  member  which  circum- 
scribes  at  least  a  portion  of  the  heat  conductive 
container.  In  such  a  case  it  is  advisable  to  use  for 
the  insulating  member  which  circumscribes  the  fuel 
element  a  material  which  fuses  during  use. 

Also  for  these  embodiments  it  is  advantageous 
to  have  a  tobacco  containing  mass  which  circum- 
scribes  at  least  a  portion  of  the  heat  conductive 
container. 

Preferably,  the  container  contacts  the  fuel  ele- 
ment. 

Also  for  these  embodiments  it  is  advantageous 
to  have  a  fuel  element  which  is  less  than  30  mm  in 
length  and  an  insulating  member  circumscribing 
the  fuel  element  which  insulating  member  is  a 
resilient  material  at  least  0.5  mm  thick.  Preferably, 
the  fuel  element  comprises  carbon  and  has  a  den- 
sity  greater  than  about  0.7  g/cc.  Most  advanta- 
geously  the  fuel  element  is  provided  with  a  plurality 
of  longitudinal  passageways. 

As  it  becomes  also  clear  from  the  foregoing 
the  invention  relates  to  a  smoking  article  which 
delivers  at  least  about  0.6  mg  of  wet  total  par- 
ticulate  matter  in  the  first  three  puffs  under  FTC 
smoking  conditions. 

The  invention  also  relates  to  a  smoking  article 
which  delivers  an  average  of  at  least  about  0.8  mg 
per  puff  of  wet  total  paniculate  matter  under  FTC 
smoking  conditions,  for  at  least  six  puffs. 

In  preferred  embodiments,  at  least  a  portion  of 
the  aerosol  generating  means  is  circumscribed  by 
a  tobacco  containing  mass. 

According  to  a  further  feature  of  subject  inven- 
tion  a  fuel  element  which  is  carbonaceous  is  used. 

The  smoking  article  of  the  present  invention  is 
described  in  greater  detail  in  the  accompanying 
drawings  and  in  the  detailed  description  of  the 
invention  which  follow. 

20 
DETAILED  DESCRIPTION  OF  THE  INVENTION 

The  embodiment  of  the  invention  illustrated  in 
Figure  1,  which  preferably  has  the  overall  dimen- 

25  sions  of  a  conventional  cigarette,  includes  a  short, 
about  20  mm  long,  combustible  fuel  element  10,  an 
abutting  aerosol  generating  means  12,  and  a  foil 
lined  paper  tube  14,  which  forms  the  mouthend  15 
of  the  article.  In  this  embodiment,  fuel  element  10 

30  is  extruded  or  molded  from  a  mixture  containing 
comminuted  or  reconstituted  tobacco  and/or  a  to- 
bacco  substitute  and  a  minor  amount  of  combus- 
tible  carbon,  and  is  provided  with  five  longitudinally 
extending  holes  16.  See  Figure  1A.  The  lighting 

35  end  of  fuel  element  1  0  may  be  tapered  or  reduced 
in  diameter  to  improve  ease  of  lighting. 

Aerosol  generating  means  12  includes  a  po- 
rous  carbon  mass  13  which  is  provided  with  one  or 
more  passages  17  and  is  impregnated  with  one  or 

40  more  aerosol  forming  materials,  such  as  triethylene 
glycol,  propylene  glycol,  glycerin,  or  mixtures 
thereof. 

The  foil  lined  paper  tube  14,  which  forms  the 
mouthend  piece  of  the  article,  surrounds  aerosol 

45  generating  means  12  and  the  rear,  nonlighting  end 
of  fuel  element  10  so  that  the  foil  lined  tube  is 
spaced  about  15  mm  from  the  lighting  end  of  the 
fuel  element.  The  tube  14  also  forms  an  aerosol 
delivery  passage  18  between  the  aerosol  generat- 

50  ing  means  12  and  mouth  end  15  of  the  article.  The 
presence  of  foil  lined  tube  14,  which  couples  the 
nonlighting  end  of  fuel  10  to  aerosol  generator  12, 
increases  heat  transfer  to  the  aerosol  generator. 
The  foil  also  helps  to  extinguish  the  fire  cone. 

55  When  only  a  small  amount  of  the  unbumed  fuel 
remains,  heat  loss  through  the  foil  acts  as  a  heat 
sink  which  helps  to  extinguish  the  fire  cone.  The 
foil  used  in  this  article  is  typically  an  aluminum  foil 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Figures  1  through  9  are  longitudinal  sectional 
views  of  various  embodiments  of  the  invention; 

Figure  1A  is  a  sectional  view  of  the  embodi- 
ment  of  Figure  1,  taken  along  lines  1A-1A  in  Figure 
1; 
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The  entire  length  of  the  article  may  be 
wrapped  in  cigarette-type  paper  46.  A  cork  or  white 
ink  coating  48  may  be  used  on  the  mouth  end  to 
simulate  tipping.  A  foil  strip  50  is  located  on  the 

5  inside  of  the  paper,  toward  the  fuel  end  of  the 
article.  This  strip  preferably  overlaps  the  rear  2  to  3 
mm  of  the  fuel  element  and  extends  to  the  mouth 
end  of  the  tobacco  charge  20.  It  may  be  integral 
with  the  paper  or  it  may  be  a  separate  piece 

w  applied  before  the  paper  overwrap. 
The  embodiment  of  Figure  4  is  similar  to  that 

of  Figure  3.  In  this  embodiment,  the  fuel  element 
10  is  about  15  mm  long  and  the  aerosol  generating 
means  12  is  formed  by  an  aluminum  capsule  52 

15  which  is  filled  with  a  granular  substrate  or,  as 
shown  in  the  drawing,  a  mixture  of  a  granular 
substrate  54  and  tobacco  56.  The  capsule  52  is 
crimped  at  its  ends  58,  60  to  enclose  the  material 
and  to  inhibit  migration  of  the  aerosol  former.  The 

20  crimped  end  58,  at  the  fuel  end,  preferably  abuts 
the  rear  end  of  the  fuel  element  to  provide  for 
conductive  heat  transfer. 

A  void  space  62  formed  by'  end  58  also  helps 
to  inhibit  migration  of  the  aerosol  former  to  the  fuel. 

25  Longitudinal  passageways  59  and  61  are  provided 
to  permit  the  passage  of  air  and  the  aerosol  for- 
ming  material.  Capsule  52  and  fuel  element  10 
may  be  united  by  a  conventional  cigarette  paper 
47,  as  illustrated  in  the  drawing,  by  a  perforated 

30  ceramic  paper,  or  a  metallic  strip  or  tube.  If  ciga- 
rette  paper  is  used,  a  strip  64  near  the  rear  end  of 
the  fuel  should  be  printed  or  treated  with  sodium 
silicate  or  other  known  materials  which  cause  the 
paper  to  extinguish.  If  a  metal  foil  is  used,  it  prefer- 

35  ably  should  be  spaced  about  8  to  12  mm  from  the 
lighting  end  of  the  fuel.  The  entire  length  of  the 
article  may  be  overwrapped  with  conventional  ciga- 
rette  paper  46. 

The  embodiment  shown  in  Figure  5  illustrates 
40  the  use  of  a  substrate  66  impregnated  with  one  or 

more  aerosol  forming  materials  and  which  is  em- 
bedded  within  a  large  cavity  68  in  fuel  element  10. 
In  this  type  of  embodiment,  the  'substrate  66  usu- 
ally  is  a  relatively  rigid,  porous  material.  The  entire 

45  length  of  the  article  may  be  wrapped  with  conven- 
tional  cigarette  paper  46.  This  embodiment  may 
also  include  a  foil  strip  70  to  couple  fuel  element 
10  to  the  cellulose  acetate  tube  40  and  to  help 
extinguish  the  fuel.  This  strip  is  spaced  about  5  to 

50  10  mm  from  the  lighting  end. 
The  embodiments  shown  in  Figures  6  through 

8  include  a  resilient  insulating  jacket  which  encir- 
cles  or  circumscribes  the  fuel  element  to  insulate 
and  help  concentrate  the  heat  in  the  fuel  element. 

55  These  embodiments  also  help  to  reduce  any  fire 
causing  potential  of  the  burning  fire  cone  and,  in 
some  cases,  help  simulate  the  feel  of  a  conven- 
tional  cigarette. 

of  0.35  mils  (0.0089  mm)  in  thickness,  but  the 
thickness  and/or  the  type  of  conductor  employed 
may  be  varied  to  achieve  virtually  any  desired 
degree  of  heat  transfer. 

The  article  illustrated  in  Figure  1  also  includes 
an  optional  mass  or  plug  of  tobacco  20  to  contri- 
bute  flavor  to  the  aerosol.  This  tobacco  charge  20 
may  be  placed  at  the  mouth  end  of  carbon  mass 
13,  as  shown  in  Figure  1,  or  it  may  be  placed  in 
passage  1  8  at  a  location  spaced  from  aerosol  gen- 
erator  12.  For  appearance  sake,  the  article  may 
include  an  optional  low  efficiency  cellulose  acetate 
filler  22,  positioned  at  or  near  the  mouth  end  15. 

The  embodiment  of  the  invention  illustrated  in 
Figure  2,  includes  a  short  combustible  fuel  element 
24,  about  20  mm  long,  connected  to  aerosol  gen- 
erating  means  12  by  a  heat  conductive  rod  26  and 
by  a  foil  lined  paper  tube  14,  which  also  leads  to 
the  mouth  end  15  of  the  article.  Aerosol  generating 
means  12  includes  a  thermally  stable  carbona- 
ceous  substrate  28,  such  as  a  plug  of  porous 
carbon,  which  is  impregnated  with  one  or  more 
aerosol  forming  materials.  This  embodiment  in- 
cludes  a  void  space  30  between  the  fuel  element 
24  and  the  substrate  28.  The  portion  of  the  foil 
lined  tube  14  surrounding  this  void  space  includes 
a  plurality  of  peripheral  holes  32  which  permit 
sufficient  air  to  enter  the  void  space  to  provide 
appropriate  pressure  drop. 

As  shown  in  Figures  2  and  2A,  the  heat  con- 
ducting  means  includes  the  conductive  rod  26  and 
the  foil  lined  tube  14,  both  of  which  are  spaced 
from  the  lighting  end  of  the  fuel  element.  The  rod 
26  is  spaced  about  5  mm  from  the  lighting  end;  the 
tube  about  15  mm.  The  rod  26  is  preferably  formed 
of  aluminum  and  has  at  least  one,  preferably  from 
2  to  5,  peripheral  grooves  34  therein,  to  allow  air 
passage  through  the  substrate.  The  article  of  Fig- 
ure  2  has  the  advantage  that  the  air  introduced  into 
void  space  30  contains  less  oxidation  products 
because  it  is  not  drawn  through  the  burning  fuel. 

The  embodiment  illustrated  in  Figure  3  in- 
cludes  fuel  element  10,  about  10  mm  long,  with  a 
single  axial  hole  16.  Again,  the  lighting  end  of  the 
fuel  element  may  be  tapered  or  reduced  in  diam- 
eter  to  improve  ease  of  lighting.  The  substrate  38 
of  the  aerosol  generator  is  a  granular,  thermally 
stable  carbon  of  alumina  impregnated  with  an 
aerosol  forming  material.  A  mass  of  tobacco  20  is 
located  immediately  behind  the  substrate.  This  arti- 
cle  is  provided  with  a  cellulose  acetate  tube  40,  in 
place  of  the  foil  lined  tube  of  previous  embodi- 
ments.  This  tube  40  includes  an  annular  section  42 
of  resilient  cellulose  acetate  tow  surrounding  an 
optional  plastic  tube  44  of  polypropylene,  Nomex, 
Mylar,  or  the  like.  At  the  mouth  end  15  of  this 
element  there  is  a  low  efficiency  cellulose  acetate 
filter  plug  45. 
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with  an  insulating  jacket  72  of  glass  fibers  and  the 
aerosol  generating  means  is  circumscribed  by  a 
jacket  of  tobacco  88.  The  glass  fibers  used  on  this 
embodiment  preferably  have  a  softening  tempera- 

5  ture  below  about  650°C,  such  as  experimental  fi- 
bers  6432  and  6437  obtained  from  Owens-Corning, 
Toledo,  Ohio,  so  that  they  will  fuse  during  use.  The 
glass  fiber  and  tobacco  jackets  are  each  wrapped 
with  a  plug  wrap  85,  such  as  Ecusta  646,  and  are 

w  joined  by  an  overwrap  of  cigarette  paper  89,  such 
as  780-63-5  or  P  878-16-2,  obtained  from 
Kimberly-Clark.  In  this  embodiment,  the  metallic 
capsule  90  overlaps  the  rear  3  to  4  mm  of  the  fuel 
element  so  that  it  is  spaced  about  6  to  12  mm  from 

rs  the  lighting  end,  and  the  rear  portion  of  the  capsule 
90  is  crimped  into  a  lobe  shape,  as  shown  in 
Figure  8B.  A  passage  91  is  provided  at  the  mouth 
end  of  the  capsule,  in  the  center  of  the  capsule. 
Four  additional  passages  92  are  provided  at  the 

20  transition  points  between  the  crimped  and  uncrim- 
ped  portion  of  the  capsule.  Alternatively,  the  rear 
portion  of  the  capsule  may  have  a  rectangular  or 
square  cross  section  in  lieu  of  the  lobes,  or  a 
simple  tubular  capsule  with  a  crimped  mouth  end 

25  may  be  employed,  with  or  without  peripheral  pas- 
sages  92. 

At  the  mouth  end  of  tobacco  jacket  88  is  a 
mouthend  piece  40  including  an  annular  section  of 
cellulose  acetate  tow  42,  a  plastic  tube  44,  a  low 

30  efficiency  filter  piece  45,  and  layers  of  cigarette 
paper  85  and  89.  The  mouth  end  piece  40  is  joined 
to  the  jacketed  fuel/capsule  end  by  an  overwrap- 
ping  layer  of  tipping  paper  86.  As  illustrated,  the 
capsule  end  of  plastic  tube  44  is  spaced  from  the 

35  capsule  90.  Thus,  the  hot  vapors  flowing  through 
passages  92  pass  through  tobacco  jacket  88, 
where  volatile  components  in  the  tobacco  are  va- 
porized  or  extracted,  and  then  into  passage  18 
where  the  tobacco  jacket  abuts  the  cellulose  ace- 

40  tate  tow  42. 
In  embodiments  of  this  type  having  low  density 

fuel  insulating  jackets  72,  some  air  and  gases  pass 
through  jacket  72  and  into  tobacco  jacket  88.  Thus, 
the  peripheral  passage  92  in  the  capsule  may  not 

45  be  needed  to  extract  tobacco  flavor  from  the  to- 
bacco  jacket  88. 

In  the  embodiment  of  Figure  9,  the  jacket  94 
comprises  tobacco  or  an  admixture  of  tobacco  and 
insulating  fibers,  such  as  glass  fibers.  As  shown, 

so  the  tobacco  jacket  94  extends  just  beyond  the 
mouth  end  of  metallic  container  96.  Alternatively,  it 
may  extend  over  the  entire  length  of  the  article,  up 
to  the  mouth  end  filter  piece.  In  embodiments  of 
this  type,  container  96  is  preferably  provided  with 

55  one  or  more  longitudinal  slots  99  on  its  periphery 
(preferably  two  slsots  180°  apart)  so  that  vapors 
from  the  aerosol  generator  pass  through  the  an- 
nular  section  of  tobacco  which  surrounds  the 

In  the  embodiment  of  Figure  6,  the  fuel  ele- 
ment  10  is  provided  with  a  plurality  of  holes  16  and 
is  circumscribed  by  a  resilient  jacket  72  about  0.5 
mm  thick,  as  shown  in  Figure  6A.  This  jacket  is 
formed  of  insulating  fibers,  such  as  ceramic  (e.g., 
glass)  fibers  or  nonburning  carbon  or  graphite  fi- 
bers.  The  aerosol  generating  means  12  comprises 
a  porous  carbon  mass  13  having  a  single,  axial 
hole  17. 

In  the  embodiment  of  Figure  7,  the  resilient, 
glass  fiber  insulating  jacket  72  surrounds  the  pe- 
riphery  of  both  fuel  element  10  and  aerosol  gen- 
erating  means  12  and  is  preferably  a  low  tempera- 
ture  material  which  fuses  during  use.  This  jacket  72 
is  overwrapped  with  a  non-porous  paper  73,  such 
as  P  878-5  obtained  from  Kimberly-Clark.  In  this 
embodiment,  the  fuel  element  is  about  15  to  20 
mm  long  and  is  preferably  provided  with  three  or 
more  holes  16  to  increase  air  flow  through  the  fuel. 
Three  suitable  passageway  arrangements  are  illus- 
trated  in  Figures  7A,  7B,  and  7C. 

In  this  embodiment,  the  aerosol  generating 
means  12  comprises  a  metallic  container  74  which 
encloses  a  granular  substrate  38  and/or  densified 
tobacco  76,  one  or  both  of  which  include  an 
aerosol  forming  material.  As  illustrated,  the  open 
end  75  of  container  74  overlaps  the  rear  3  to  5  mm 
portion  of  fuel  element  10.  Alternatively,  the  open 
end  75  may  abut  the  rear  end  of  fuel  element  10. 
The  opposite  end  of  container  74  is  crimped  to 
form  wall  78,  which  is  provided  with  a  plurality  of 
passages  80  to  permit  passage  of  gases,  tobacco 
flavors,  and/or  the  aerosol  forming  material  into 
aerosol  delivery  passage  18. 

Plastic  tube  44  abuts  or  preferably  overlaps 
walled  end  78  of  metallic  container  74  and  is 
surrounded  by  a  section  of  resilient,  high  density 
cellulose  acetate  tow  42.  A  layer  of  glue  82,  or 
other  material,  may  be  applied  to  the  fuel  end  of 
tow  42  to  seal  the  tow  and  block  air  flow  thereth- 
rough.  A  low  efficiency  filter  plug  45  is  provided  at 
the  mouth  end  of  the  article,  and  tow  42  and  filter 
plug  45  are  preferably  overwrapped  with  a  conven- 
tional  plug  wrap  paper  85.  Another  layer  of  ciga- 
rette  paper  86  may  be  used  to  join  the  rear  portion 
of  the  insulating  jacket  72  and  the  tow/filter  section. 

In  a  modified  version  of  the  embodiment  of 
Figure  7,  the  insulating  jacket  may  also  be  used  in 
lieu  of  the  cellulose  acetate  tow  42,  so  that  the 
jacket  extends  from  the  lighting  end  to  the  filter 
plug  45.  In  embodiments  of  this  type,  a  layer  of 
glue  is  preferably  applied  to  the  annular  section  of 
the  filter  plug  which  abuts  the  end  of  the  insulating 
jacket,  or  a  short  annular  section  of  tow  is  placed 
between  the  insulating  jacket  and  the  filter  piece, 
with  glue  applied  at  either  end. 

Figure  8  illustrates  an  embodiment  in  which  a 
10  to  15  mm  long  fuel  element  10  is  overwrapped 
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to  substantially  lower  temperatures  than  are 
present  in  the  burning  fire  cone.  This  minimizes  the 
possibility  of  thermal  degradation  of  the  aerosol 
former  and  attendant  off  taste.  This  also  results  in 

5  aerosol  production  during  puffing,  but  minimal 
aerosol  production  from  the  aerosol  generating 
means  during  smolder. 

In  the  preferred  embodiments  of  the  invention, 
the  short  fuel  element,  the  recessed  heat  conduct- 

70  ing  member,  the  insulating  member,  and/or  the 
passages  in  the  fuel  cooperate  with  the  aerosol 
generator  to  provide  a  system  which  is  capable  of 
producing  substantial  quantities  of  aerosol  and  op- 
tional  tobacco  flavor,  on  virtually  every  puff.  The 

75  close  proximity  of  the  fire  cone  to  the  aerosol 
generator  after  a  few  puffs,  together  with  the  con- 
ducting  member,  and  insulating  member,  and/or 
the  multiple  passageways  in  the  fuel  element,  re- 
sults  in  high  heat  delivery  both  during  puffing  and 

20  during  the  relatively  long  period  of  smolder  be- 
tween  puffs. 

While  not  wishing  to  be  bound  by  theory,  it  is 
believed  that  the  aerosol  generating  means  is 
maintained  at  a  relatively  high  temperature  be- 

25  tween  puffs,  and  that  the  aditional  heat  delivered 
during  puffs,  which  is  significantly  increased  by  the 
preferred  passageways  in  the  fuel  element,  is  pri- 
marily  utilized  to  vaporize  the  aerosol  forming  ma- 
terial.  This  increased  heat  transfer  makes  more 

30  efficient  use  of  the  available  fuel  energy,  reduces 
the  amount  of  fuel  needed,  and  helps  deliver  early 
aerosol. 

Furthermore,  by  the  appropriate  selection  of 
the  fuel  element  compositon,  the  number,  size, 

35  configuration,  and  arrangement  of  fuel  element 
passageways,  the  insulating  jacket,  the  paper  over- 
wrap,  and/or  the  heat  conducting  means,  it  is  pos- 
sible  to  control  the  burn  properties  of  the  fuel 
source  to  a  substantial  degree.  This  provides  sig- 

40  nificant  control  over  the  heat  transferred  to  the 
aerosol  generator,  which  in  turn,  can  be  used  to 
alter  the  number  of  puffs  and/or  the  amount  of 
aerosol  delivered  to  the  user. 

In  general,  the  combustible  fuel  elements 
45  which  may  be  employed  in  practicing  the  invention 

are  less  than  about  30  mm  long.  Preferably  the  fuel 
element  is  about  20  mm  or  less,  more  preferably 
about  15  mm  or  less  in  length.  Advantageously,  the 
diameter  of  the  fuel  element  is  about  8  mm  or  less, 

so  preferably  between  about  3  and  7  mm,  and  more 
preferably  between  about  4  to  6  mm.  The  density 
of  the  fuel  elements  which  may  be  employed  here- 
in  range  from  about  0.5  g/cc  to  about  1.5  g/cc  as 
measured,  e.g.,  by  mercury  displacement.  Prefer- 

55  ably,  the  density  is  greater  than  0.7  g/cc,  more 
preferably  greater  than  0.8  g/cc.  In  most  cases,  a 
high  density  material  is  desired  because  it  helps  to 
ensure  that  the  fuel  element  will  bum  long  enough 

aerosol  generator  to  extract  tobacco  flavors  before 
entering  passage  18. 

As  illustrated,  the  tobacco  at  the  fuel  element 
end  of  jacket  94  is  compressed.  This  aids  in  reduc- 
ing  air  flow  through  the  tobacco,  thereby  reducing 
the  bum  potential  thereof.  In  addition,  the  container 
96  aids  in  extinguishing  the  tobacco  by  acting  as  a 
heat  sink.  This  heat  sink  effect  helps  quench  any 
burning  of  the  tobacco  surrounding  the  capsule, 
and  it  also  helps  to  evenly  distribute  heat  to  the 
tobacco  around  the  aerosol  generating  means, 
thereby  aiding  in  the  release  of  tobacco  flavor 
components.  In  addition,  it  may  be  desirable  to 
treat  the  portion  of  the  cigarette  paper  overwrap  85, 
89  near  the  rear  end  of  the  fuel  with  a  material, 
such  as  sodium  silicate,  to  help  extinguish  the 
tobacco,  so  that  it  will  not  burn  significantly  beyond 
the  exposed  portion  of  the  fuel  element.  Alter- 
natively,  the  tobacco  itself  may  be  treated  with  a 
burn  modifier  to  prevent  burning  of  the  tobacco 
which  surrounds  the  aerosol  generator. 

Upon  lighting  any  of  the  aforesaid  embodi- 
ments,  the  fuel  element  burns,  generating  the  heat 
used  to  volatilize  the  aerosol  forming  material  or 
materials  present  in  the  aerosol  generating  means. 
These  volatile  materials  are  then  <*a'wn  toward  the 
mouthend,  especially  during  puffing,  and  into  the 
user's  mouth,  akin  to  the  smoke  of  a  conventional 
cigarette. 

Because  the  fuel  element  is  relatively  short,  the 
hot,  burning  fire  cone  is  always  close  to  the  aerosol 
generating  body,  which  maximizes  heat  transfer  to 
the  aerosol  generating  means  and  any  optional 
tobacco  charges,  and  the  resultant  production  of 
aerosol  and  optional  tobacco  flavor,  especially 
when  the  preferred  heat  conducting  member  is 
used.  Because  the  fuel  element  is  short,  there  is 
never  a  long  section  of  nonbuming  fuel  to  act  as  a 
heat  sink,  as  was  common  in  previous  thermal 
aerosol  articles.  The  small  fuel  source  also  tends  to 
minimize  the  amount  of  incomplete  combustion  or 
pyrolysis  products,  especially  in  embodiments 
which  contain  carbon  and/or  multiple  passageways. 

Heat  transfer,  and  therefor  aerosol  delivery, 
also  is  enhanced  by  the  use  of  passageways 
through  the  fuel,  which  draw  hot  air  to  the  aerosol 
generator,  especially  during  puffing.  Heat  transfer 
also  is  enhanced  by  the  preferred  heat  conducting 
member,  which  is  spaced  or  recessed  from  the 
lighting  end  of  the  fuel  element  to  avoid  interfer- 
ence  with  lighting  and  burning  of  the  fuel  and  to 
avoid  any  unsightly  protrusion,  even  after  use.  In 
addition,  the  preferred  insulating  member  tends  to 
confine,  direct,  and  concentrate  the  heat  toward  the 
central  core  of  the  article,  thereby  increasing  the 
heat  transferred  to  the  aerosol  forming  substance. 

Because  the  aerosol  forming  material  is  phys- 
ically  separate  from  the  fuel  element,  it  is  exposed 
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means,  which  is  important  both  in  terms  of  transfer- 
ring  enough  heat  to  produce  sufficient  aerosol  and 
in  terms  of  avoiding  the  transfer  of  so  much  heat 
that  the  aerosol  former  is  degraded.  Generally, 

5  these  passageways  provide  porosity  and  increase 
early  heat  transfer  to  the  substrate  by  increasing 
the  amount  of  hot  gases  which  reach  the  substrate. 
They  also  tend  to  increase  the  rate  of  burning. 

Generally,  a  large  number  of  passageways, 
w  e.g.,  about  5  to  9  or  more,  especially  with  a  rela- 

tively  wide  spacing  between  the  passageways,  as 
in  Figures  1A,  7A,  and  9A,  produce  high  convective 
heat  transfer,  which  leads  to  high  aerosol  delivery. 
A  large  number  of  passageways  also  generally 

75  helps  assure  ease  of  lighting. 
High  convective  heat  transfer  tends  to  produce 

a  higher  CO  output  in  the  mainstream.  To  reduce 
CO  levels,  fewer  passageways  or  a  higher  density 
fuel  element  may  be  employed,  but  such  changes 

20  generally  tend  to  make  the  fuel  element  more 
difficult  to  ignite,  and  to  decrease  the  convective 
heat  transfer,  thereby  lowering  the  aerosol  delivery 
rate  and  amount.  However,  it  has  been  discovered 
that  with  passageway  arrangements  which  are 

25  closely  spaced,  as  in  Figure  7B,  such  that  they 
burn  out  or  coalesce  to  form  one  passageway,  at 
least  at  the  lighting  end,  the  amount  of  CO  in  the 
combustion  products  is  generally  lower  than  in  the 
same,  but  widely  spaced,  passageway  arrange- 

30  ment. 
The  optimum  arrangement,  configuration,  and 

number  of  fuel  element  passageways  should  deliv- 
ery  a  steady  and  high  supply  of  aerosol,  allow  for 
easy  ignition,  and  produce  low  CO.  Various  com- 

35  binations  have  been  examined  for  passageway 
arrangement/configuration  and/or  number  in  car- 
bonaceous  fuel  elements  used  in  various  embodi- 
ments  of  the  invention.  In  general,  it  has  been 
discovered  that  fuel  elements  having  from  about  5 

40  to  9  passageways,  relatively  closely  spaced  such 
that  they  burn  away  into  one  large  passageway,  at 
least  at  the  lighting  end  of  the  fuel  element,  appear 
to  most  closely  satisfy  the  requirements  of  a  pre- 
ferred  fuel  element  for  use  in  this  invention,  espe- 

45  cially  for  the  preferred  carbonaceous  fuel  elements. 
However,  it  is  believed  that  this  phenomenon  also 
occurs  with  the  various  non-carbonaceous  fuel  ele- 
ments  which  may  be  employed  in  practicing  the 
invention. 

50  Variables  which  affect  the  rate  at  which  the  fuel 
element  passageways  will  coalesce  upon  burning 
include  the  density  and  composition  of  the  fuel 
element,  the  size,  shape,  and  number  of  passage- 
ways,  the  distance  between  the  passageways,  and 

55  the  arrangement  thereof.  For  example,  for  a  0.85 
g/cc  carbonaceous  fuel  source  having  seven  pas- 
sageways  of  about  0.5  mm,  the  passageways 
should  be  located  within  a  core  diameter,  i.e.,  the 

to  simulate  the  burning  time  of  a  conventional 
cigarette  and  that  it  will  provide  sufficient  energy  to 
generate  the  required  amount  of  aerosol. 

The  fuel  elements  employed  herein  are  ad- 
vantageously  molded  or  extruded  from  comminut- 
ed  tobacco,  reconstituted  tobacco,  or  tobacco  sub- 
stitute  materials,  such  as  modified  cellulosic  ma- 
terials,  degraded  or  prepyrolyzed  tobacco,  and  the 
like.  Suitable  materials  include  those  described  in 
U.S.  Patent  No.  4,347,855  to  Lanzilotti  et  al.,  U.S. 
Patent  No.  3,931,824  to  Miano  et  al.,  and  U.S. 
Patent  Nos.  3,885,574  and  4,008,723  to  Borthwick 
et  al.  and  in  Sittig,  Tobacco  Substitutes,  Noyes 
Data  Corp.  (1976).  Other  suitable  combustible  ma- 
terials  may  be  employed,  as  long  as  they  burn  long 
enough  to  simulate  the  burning  time  of  a  conven- 
tional  cigarette  and  generate  sufficient  heat  for  the 
aerosol  generating  means  to  produce  the  desired 
level  of  aerosol  from  the  aerosol  forming  material. 

Preferred  fuel  elements  normally  include  com- 
bustible  carbon  materials,  such  as  those  obtained 
by  the  pyrolysis  or  carbonization  of  cellulosic  ma- 
terials,  such  as  wood,  cotton,  rayon,  tobacco,  coco- 
nut,  paper,  and  the  like.  In  most  cases,  combustible 
carbon  is  desirable  because  of  its  high  heat  gen- 
erating  capacity  and  because  it  produces  only 
minimal  amounts  of  incomplete  combustion  pro- 
ducts.  Preferably,  the  carbon  content  of  the  fuel 
element  is  about  20  to  40%  by  weight,  or  more. 

The  most  preferred  fuel  elements  usefat  in 
practicing  this  invention  are  carbonaceous  fuel  ele- 
ments  (i.e.,  fuel  elements  primarily  comprising  car- 
bon)  which  are  described  and  claimed  in  copen- 
ding  applications  Serial  Number  650,604,  filed  Sep- 
tember  14,  1984  and  Serial  No.  769,532,  filed  Au- 
gust  26,  1985.  Carbonaceous  fuel  elements  are 
particularly  advantageous  because  they  produce 
minimal  pyrolysis  and  incomplete  combustion  pro- 
ducts,  produce  little  or  no  visible  sidestream 
smoke,  and  minimal  ash,  and  have  high  heat  ca- 
pacity.  In  especially  preferred  embodiments,  the 
aerosol  delivered  to  the  user  has  no  significant 
mutagenic  activity  as  measured  by  the  Ames  test. 
See  Ames  et  al.,  Mut.  Res.,  31:347-364  (1975); 
Nagas  et  al.,  Mut.  RJI742-335  (1977). 

Burn  additives  or  combustion  modifying  agents 
also  may  be  incorporated  into  the  fuel  to  provide 
the  appropriate  burning  and  glow  characteristics.  If 
desired,  fillers,  such  as  diatomaceous  earth,  and 
binders,  such  as  sodium  carboxymethyl  cellulose 
(SCMC),  also  may  be  incorporated  into  the  fuel. 
Flavorants,  such  as  tobacco  extracts,  may  be  incor- 
porated  into  the  fuel  to  add  a  tobacco  or  other 
flavor  to  the  aerosol. 

Preferably,  the  fuel  element  is  provided  with 
one  or  more  longitudinally  extending  passageways. 
These  passageways  help  to  control  transfer  of  heat 
from  the  fuel  element  to  the  aerosol  generating 

10 
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materials  are  well  known  to  those  skilled  in  the  art. 
Useful  substrates  should  be  porous  and  must  be 
capable  of  retaining  an  aerosol  forming  material 
when  not  in  use  and  capable  of  releasing  a  poten- 

5  tial  aerosol  forming  vapor  upon  heating  by  the  fuel 
element.  Substrates,  especially  particulates,  may 
be  placed  within  a  container,  preferably  formed 
from  a  conductive  material. 

Useful  thermally  stable  materials  include  ther- 
10  mally  stable  adsorbent  carbons,  such  as  porous 

grade  carbons,  graphite,  activated,  or  nonactivated 
carbons,  and  the  like.  Other  suitable  materials  in- 
clude  inorganic  solids  such  as  ceramics,  glass, 
alumina,  vermiculite,  clays  such  as  bentonite,  and 

75  the  like.  Preferred  carbon  substrate  materials  in- 
clude  porous  carbons  such  as  PC-25  and  PG-60 
available  from  Union  Carbide,  and  SGL  carbon 
available  from  Calgon.  A  preferred  alumina  sub- 
strate  is  SMR-14-1896,  available  from  the  Davidson 

20  Chemical  Division  of  W.R.  Grace  &  Co.,  which  is 
sintered  at  elevated  temperatures,  e.g.,  greater 
than  about  1000°  C,  washed,  and  dried  prior  to  use. 

It  has  been  found  that  suitable  particulate  sub- 
strates  also  may  be  formed  from  carbon,  tobacco, 

25  or  mixtures  of  carbon  and  tobacco,  into  densified 
particles  in  a  one-step  process  using  a  machine 
made  by  Fuji  Paudal  KK  of  Japan,  and  sold  under 
the  trade  name  of  "Marumerizer".  This  apparatus  is 
described  in  German  Patent  No.  1,294,351  and 

30  U.S.  Patent  No.  3,277,520  (now  reissued  as  No. 
27,214)  as  well  as  Japanese  published  specifica- 
tion  No.  8684/1967. 

The  aerosol  generating  means  used  in  the  in- 
vention  is  advantageously  spaced  no  more  than 

35  about  40  mm,  preferably  no  more  than  30  mm, 
most  preferably  no  more  than  20  mm  from  the 
lighting  end  of  the  fuel  element.  The  aerosol  gener- 
ator  may  vary  in  length  from  about  2  mm  to  about 
60  mm,  preferably  from  about  5  mm  to  40  mm, 

40  and  most  preferably  from  about  20  mm  to  35  mm. 
The  diameter  of  the  aerosol  generating  means  may 
vary  from  about  2  mm  to  about  8  mm,  preferably 
from  about  3  to  6  mm.  If  a  non-particulate  substrate 
is  used,  it  may  be  provided  with  one  or  more  holes, 

45  to  increase  the  surface  area  of  the  substrate,  and 
to  increase  air  flow  and  heat  transfer. 

The  aerosol  forming  material  or  materials  used 
in  the  invention  must  be  capable  of  forming  an 
aerosol  at  the  temperatures  present  in  the  aerosol 

50  generating  means  when  heated  by  the  burning  fuel 
element.  Such  materials  preferably  will  be  com- 
posed  of  carbon,  hydrogen  and  oxygen,  but  they 
may  include  other  materials.  The  aerosol  forming 
materials  can  be  in  solid,  semisolid,  or  liquid  form. 

55  The  boiling  point  of  the  material  and/or  the  mixture 
of  materials  can  range  up  to  about  500  *  C.  Sub- 
stances  having  these  characteristics  include  poly- 
hydric  alcohols,  such  as  glycerin  and  propylene 

diameter  of  the  smallest  circle  which  will  circum- 
scribe  the  outer  edge  of  the  passageways,  between 
about  1.6  mm  and  2.5  mm  in  order  for  them  to 
coalesce  into  a  single  passageway  during  burning. 
However,  when  the  diameter  of  the  seven  passage- 
ways  is  increased  to  about  0.6  mm,  the  core  diam- 
eter  which  will  coalesce  during  burning  increases 
to  about  2.1  mm  to  about  3.0  mm. 

Another  preferred  fuel  element  passageway  ar- 
rangement  useful  in  embodiments  of  the  invention 
is  the  configuration  illustrated  in  Figure  9B,  which 
has  been  found  to  be  particularly  advantageous  for 
low  CO  delivery  and  ease  of  lighting.  In  this  pre- 
ferred  arrangement,  a  short  section  at  the  lighting 
end  of  the  fuel  element  is  proved  with  a  plurality  of 
passages,  preferably  from  about  5  to  9,  which 
merge  into  a  large  cavity  97  which  extends  to  the 
mouth  end  of  the  fuel  element.  The  plurality  of 
passages  at  the  lighting  end  provide  the  large 
surface  area  desired  for  ease  of  lighting  and  early 
aerosol  delivery.  The  cavity,  which  may  be  from 
about  30%  to  95%,  preferably  more  than  50%,  of 
the  length  of  the  fuel  element,  helps  assure  uniform 
heat  transfer  to  the  aerosol  generating  means  and 
tends  to  delivery  low  CO  to  the  mainstream. 

The  aerosol  generating  means  used  in  practic- 
ing  the  invention  is  physically  separate  from  the 
fuel  element.  By  physically  separate  it  is  meant 
that  the  substrate,  container,  or  chamber  which 
contains  the  aerosol  forming  materials  is  not  mixed 
with,  or  a  part  of,  the  burning  fuel  element.  As 
noted  previously,  this  arrangement  helps  reduce  or 
eliminate  thermal  degradation  of  the  aerosol  for- 
ming  material  and  the  presence  of  sidestream 
smoke.  While  not  a  part  of  the  fuel,  the  aerosol 
generating  means  is  preferably  in  a  conductive 
heat  exchange  relationship  with  the  fuel  element, 
and  preferably  abuts  or  is  adjacent  to  the  fuel 
element.  More  preferably,  the  conductive  heat  ex- 
change  relationship  is  achieved  by  a  heat  conduct- 
ing  member,  such  as  a  metal  tube  or  foil,  which  is 
preferably  recessed  or  spaced  from  the  lighting 
end  of  the  fuel. 

Preferably,  the  aerosol  generating  means  in- 
cludes  one  or  more  thermally  stable  materials 
which  carry  one  or  more  aerosol  forming  materials. 
As  used  herein,  a  thermally  stable  material  is  one 
capable  of  withstanding  the  high  temperature,  e.g., 
400°C-600'C,  which  exist  near  the  fuel  without 
decomposition  or  burning.  While  not  preferred,  oth- 
er  aerosol  generating  means,  such  as  heat  rup- 
turable  microcapsules,  or  solid  aerosol  forming 
substances,  are  within  the  scope  of  the  invention, 
provided  they  are  capable  of  releasing  sufficient 
aerosol  forming  vapors  to  satisfactorily  resemble 
tobacco  smoke. 

Thermally  stable  materials  which  may  be  used 
as  a  substrate  or  carrier  for  the  aerosol  forming 
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terial. 
Articles  of  the  type  disclosed  herein  may  be 

used,  or  may  be  modified  for  use,  as  drug  delivery 
articles,  for  delivery  of  volatile  pharmacologically  or 

5  physiologically  active  materials  such  as  ephedrine, 
metaproterenol,  terbutaline  or  the  like. 

As  shown  in  the  illustrated  embodiments,  the 
smoking  article  of  the  present  invention  also  may 
include  a  charge  or  plug  of  tobacco  or  a  tobacco 

w  containing  material  downstream  from  the  fuel  ele- 
ment,  which  may  be  used  to  add  a  tobacco  flavor 
to  the  aerosol.  In  such  cases,  hot  vapors  are  swept 
through  the  tobacco  to  extract  and  vaporize  the 
volatile  components  in  the  tobacco,  without  com- 

75  bustion  or  substantial  pyrolysis.  One  preferred  lo- 
cation  for  the  tobacco  charge  is  around  the  periph- 
ery  of  the  aerosol  generating  means,  as  shown  in 
Figures  8  and  9,  which  increases  heat  transfer  to 
the  tobacco,  especially  in  embodiments  which  em- 

20  ploy  a  heat  conducting  member  or  conductive  con- 
tainer  between  the  aerosol  forming  material  and  the 
peripheral  tobacco  jacket.  The  tobacco  in  these 
embodiments  also  acts  as  an  insulating  member 
for  the  aerosol  generator  and  helps  simulate  the 

25  feel  and  aroma  of  a  conventional  cigarette.  Another 
preferred  location  for  the  tobacco  charge  is  within 
the  aerosol  generating  means,  where  tobacco  or 
densified  tobacco  particles  may  be  mixed  with,  or 
used  in  lieu  of,  the  substrate  for  the  aerosol  for- 

30  ming  materials. 
The  tobacco  containing  material  may  contain 

any  tobacco  available  to  the  skilled  artisan,  such  as 
Burley,  Flue  Cured,  Turkish,  reconstituted  tobacco, 
extruded  or  densified  tobacco  mixtures,  tobacco 

35  containing  sheets  and  the  like.  Advantageously,  a 
blend  of  tobaccos  may  be  used  to  contribute  a 
greater  variety  of  flavors.  The  tobacco  containing 
material  may  also  include  conventional  tobacco  ad- 
ditives,  such  as  fillers,  casings,  reinforcing  agents, 

40  such  as  glass  fibers,  humectants,  and  the  like. 
Flavor  agents  may  likewise  be  added  to  the  to- 
bacco  material,  as  well  as  flavor  modifying  agents. 

The  heat  conducting  member  preferably  em- 
ployed  in  practicing  this  invention  is  typically  a 

45  metallic  (e.g.,  aluminum)  tube,  strip,  or  foil  varying 
in  thickness  from  less  than  about  0.01  mm  to  about 
0.2  mm  or  more.  The  thickness,  shape,  and/or  type 
of  conducting  material  (e.g.,  other  metals  or  Grafoil 
from  Union  Carbide)  may  be  varied  to  achieve 

so  virtually  any  desired  degree  of  heat  transfer.  In 
general,  the  heat  conducting  member  should  be 
sufficiently  recessed  to  avoid  any  interference  with 
the  lighting  of  the  fuel  element,  but  close  enough  to 
the  lighting  end  to  provide  conductive  heat  transfer 

55  on  the  early  and  middle  puffs. 
As  shown  in  the  illustrated  embodiments,  the 

heat  conducting  member  preferably  contacts  or 
overlaps  the  rear  portion  of  the  fuel  element  and  at 

glycol,  as  well  as  aliphatic  esters  of  mono-,  di-,  or 
poly-carboxylic  acids,  such  as  methyl  stearate, 
dodecandioate,  dimethyl  tetradodecandioate,  and 
others. 

The  preferred  aerosol  forming  materials  are 
polyhydric  alcohols,  or  mixtures  of  polyhydric  al- 
cohols.  Especially  preferred  aerosol  formers  are 
glycerin,  propylene  glycol,  triethylene  glycol,  or 
mixtures  thereof. 

The  aerosol  forming  material  may  be  dispersed 
on  or  within  the  aerosol  generating  means  in  a 
concentration  sufficient  to  permeate  or  coat  the 
substrate,  carrier,  or  container.  For  example,  the 
aerosol  forming  substance  may  be  applied  full 
strength  or  in  a  dilute  solution  by  dipping,  spraying, 
vapor  deposition,  or  similar  techniques.  Solid 
aerosol  forming  components  may  be  admixed  with 
the  substrate  and  distributed  evenly  throughout  pri- 
or  to  formation. 

While  the  loading  of  the  aerosol  forming  ma- 
terial  will  vary  from  carrier  to  carrier  and  from 
aerosol  forming  material  to  aerosol  forming  ma- 
terial,  the  amount  of  liquid  aerosol  forming  materi- 
als  may  generally  vary  from  about  20  mg  to  about 
120  mg,  preferably  from  about  35  mg  to  about  85 
mg,  and  most  preferably  from  about  45  mg  to 
about  65  mg.  As  much  as  possible  of  the  aerosol 
former  carried  on  the  aerosol  generating  means 
should  be  delivered  to  the  user  as  WTPM.  Prefer- 
ably,  above  about  2  weight  percent,  more  prefer- 
ably  above  about  15  weight  percent,  and  most 
preferably  above  about  20  weight  percent  of  the 
aerosol  former  carried  on  the  aerosol  generating 
means  is  delivered  to  the  user  as  WTPM. 

The  aerosol  generating  means  also  may  in- 
clude  one  or  more  volatile  flavoring  agents,  such  as 
menthol,  vanillin,  artificial  coffee,  tobacco  extracts, 
nicotine,  caffeine,  liquors,  and  other  agents  which 
impart  flavor  to  the  aerosol.  It  also  may  include  any 
other  desirable  volatile  solid  or  liquid  materials. 
Alternatively,  these  optional  agents  may  be  placed 
between  the  aerosol  generating  means  and  the 
mouthend,  such  as  in  a  separate  substrate  or 
chamber  in  the  passage  which  leads  from  the 
aerosol  generating  means  to  the  mouthend,  or  in 
the  optional  tobacco  charge.  If  desired,  these  vola- 
tile  agents  may  be  used  in  lieu  of  part,  or  all,  of  the 
aerosol  forming  material,  so  that  the  article  delivery 
a  nonaerosol  flavor  or  other  material  to  the  user. 

One  particularly  preferred  aerosol  generating 
means  comprises  the  aforesaid  alumina  substrate 
containing  spray  dried  tobacco  extract,  tobacco 
flavor  modifiers,  such  as  levulinic  acid,  one  or  more 
flavoring  agents,  and  an  aerosol  forming  material, 
such  as  glycerin.  This  substrate  may  be  mixed  with 
densified  tobacco  particles,  such  as  those  pro- 
duced  on  a  "Marumerizer",  which  particles  also 
may  be  impregnated  with  an  aerosol  forming  ma- 
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polymers,  cellulosics,  and  the  like,  including  mix- 
tures  of  these  materials.  Nonfibrous  insulating  ma- 
terials,  such  as  silica  aerogel,  pearlite,  glass,  and 
the  like,  formed  in  mats,  strips  or  other  shapes, 

5  may  also  be  used.  Preferred  insulating  members 
are  resilient,  to  help  simulate  the  feel  of  a  conven- 
tional  cigarette.  Preferred  insulating  materials 
should  fuse  during  use  and  should  have  a  softening 
temperature  below  about  650-700°C.  Preferred  in- 

w  sulating  materials  also  should  not  burn  during  use. 
However,  slow  burning  carbons  and  like  materials 
may  be  employed.  These  materials  act  primarily  as 
an  insulating  jacket,  retaining  and  directing  a  sig- 
nificant  portion  of  the  heat  formed  by  the  burning 

75  fuel  element  to  the  aerosol  generating  means.  Be- 
cause  the  insulating  jacket  becomes  hot  adjacent 
to  the  burning  fuel  element,  to  a  limited  extent,  it 
also  may  conduct  heat  toward  the  aerosol  generat- 
ing  means. 

20  Currently  preferred  insulating  materials  for  the 
fuel  element  include  ceramic  fibers,  such  as  glass 
fibers.  Two  suitable  glass  fibers  are  available  from 
the  Manning  Paper  Company  of  Troy,  New  York, 
under  the  designations  Manniglas  1000  and  Man- 

25  niglas  1200.  Preferred  glass  fiber  materials  have  a 
low  softening  point,  e.g.,  below  about  650°C,  using 
ASTM  test  method  C  338-73.  Preferred  glass  fibers 
include  experimental  materials  produced  by 
Owens-Corning  of  Toledo,  Ohio  under  the  designa- 

30  tions  6432  and  6437,  which  have  a  softening  point 
of  about  640°C  and  fuse  during  use. 

Several  commercially  available  inorganic  fibers 
are  prepared  with  a  binder,  e.g.,  PVA,  which  acts  to 
maintain  structural  integrity  during  handling.  These 

35  binders,  which  would  exhibit  a  harsh  aroma  upon 
heating,  should  be  removed,  e.g.,  by  heating  in  air 
at  about  650°C  for  up  to  about  15  min.  before  use. 
If  desired,  pectin,  at  about  3  wt.  percent,  may  be 
added  to  the  fibers  to  provide  mechanical  strength 

40  to  the  jacket  without  contributing  harsh  aromas. 
Alternatively,  the  insulating  material  may  be 

replaced,  in  whole  or  in  part,  by  tobacco,  either 
loosely  packed  or  tightly  packed.  The  use  of  to- 
bacco  as  a  substitute  for  part  or  all  of  the  insulating 

45  jacket  serves  an  additional  function  by  adding  to- 
bacco  flavors  to  the  mainstream  aerosol  and  pro- 
ducing  a  tobacco  sidestream  aroma,  in  addition  to 
acting  as  an  insulator.  In  preferred  embodiments 
where  the  tobacco  jacket  encompasses  the  aerosol 

so  generating  means,  the  jacket  acts  as  a  non-burning 
insulator,  as  well  as  contributing  tobacco  flavors  to 
the  mainstream  aerosol.  In  embodiments  where  the 
tobacco  encircles  the  fuel,  the  tobacco  is  prefer- 
ably  consumed  only  to  the  extent  that  the  fuel 

55  source  is  consumed,  i.e.,  up  to  about  the  point  of 
contact  between  the  fuel  element  and  the  aerosol 
generating  means.  This  may  be  achieved  by  com- 
pressing  the  tobacco  around  the  fuel  element 

least  a  portion  of  the  aerosol  generating  means  and 
is  recessed  or  spaced  from  the  lighting  end,  by  at 
least  about  3  mm  or  more,  preferably  by  about  5 
mm  or  more.  Preferably,  the  heat  conducting  mem- 
ber  extends  over  no  more  than  about  one-half  the 
length  of  the  fuel  element.  More  preferably,  the 
heat  conducting  member  overlaps  or  otherwise 
contacts  no  more  than  about  the  rear  5  mm  of  the 
fuel  element.  Preferred  recessed  members  of  this 
type  do  not  interfere  with  the  lighting  or  burning  of 
the  fuel  element.  Preferred  recessed  conducting 
members  also  help  to  extinguish  the  fuel  when  it 
burns  back  to  the  point  of  contact  by  the  conduc- 
tor,  by  acting  as  a  heat  sink,  and  do  not  protrude, 
even  after  the  fuel  has  been  consumed. 

Preferably,  the  heat  conducting  member  also 
forms  a  conductive  container  which  encloses  the 
aerosol  forming  materials.  Alternatively,  a  separate 
conductive  container  may  be  provided,  especially 
in  embodiments  which  employ  particulate  sub- 
strates  or  semi-liquid  aerosol  forming  materials.  In 
addition  to  acting  as  a  container  for  the  aerosol 
forming  materials,  the  conductive  container  im- 
proves  heat  distribution  to  the  aerosol  forming  ma- 
terials  and  the  preferred  peripheral  tobacco  jacket 
and  helps  to  prevent  migration  of  the  aerosol  for- 
mer  to  other  components  of  the  article.  The  con- 
tainer  also  provides  a.  means  for  controlling  the 
pressure  drop  through  the  article,  by  varying  the 
number,  size,  and/or  position  of  the  passageways 
through  which  .the  aerosol  former  is  delivered  to  the 
mouthend  piece  of  the  article.  Moreover,  in  em- 
bodiments  with  a  tobacco  jacket  around  the  periph- 
ery  of  the  aerosol  generating  means,  the  container 
may  be  provided  with  peripheral  passages  or  slots 
to  control  and  direct  the  flow  of  vapors  through  the 
tobacco.  The  use  of  a  container  also  simplifies  the 
manufacture  of  the  article  by  reducing  the  number 
of  necessary  elements  and/or  manufacturing  steps. 

The  insulating  members  which  may  be  em- 
ployed  in  practicing  the  invention  are  preferably 
formed  into  a  resilient  jacket  from  one  or  more 
layers  of  an  insulating  material.  Advantageously, 
this  jacket  is  at  least  0.5  mm  thick,  preferably  at 
least  1  mm  thick,  and  more  preferably  from  about 
1.5  to  about  2  mm  thick.  Preferably,  the  jacket 
extends  over  more  than  half  the  length  of  the  fuel 
element.  More  preferably,  it  extends  over  substan- 
tially  the  entire  outer  periphery  of  the  fuel  element 
and  all  or  a  portion  of  the  aerosol  generating 
means.  As  shown  in  the  embodiment  of  Figure  8, 
different  materials  may  be  used  to  insulate  these 
two  components  of  the  article. 

Insulating  members  which  may  be  used  in  ac- 
cordance  with  the  present  invention  generally  com- 
prise  inorganic  or  organic  fibers  such  as  those 
made  out  of  glass,  alumina,  silica,  vitreous  materi- 
als,  mineral  wool,  carbons,  silicons,  boron,  organic 
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In  those  embodiments  utilizing  an  insulating 
jacket  wherein  the  paper  burns  away  from  the 
jacketed  fuel  element,  maximum  heat  transfer  is 
achieved  because  air  flow  to  the  fuel  source  is  not 

5  restricted.  However,  papers  can  be  designed  to 
remain  wholly  or  partially  intact  upon  exposure  to 
heat  from  the  burning  fuel  element.  Such  papers 
provide  restricted  air  flow  to  the  burning  fuel  ele- 
ment,  thereby  helping  to  control  the  temperature  at 

10  which  the  fuel  element  burns  and  the  subsequent 
heat  transfer  to  the  aerosol  generating  means. 

To  reduce  the  burning  rate  and  temperature  of 
the  fuel  element,  thereby  maintaining  a  low 
CO/CO2  ratio,  a  non-porous  or  zero-porosity  paper 

75  treated  to  be  slightly  porous,  e.g.,  non-combustible 
mica  paper  with  a  plurality  of  holes  therein,  may  be 
employed  as  the  overwrap  layer.  Such  a  paper 
controls  heat  delivery,  especially  in  the  middle 
puffs  (i.e.,  puffs  4  through  6). 

20  To  maximize  aerosol  delivery  which  otherwise 
would  be  diluted  by  radial  (i.e.,  outside)  air  infiltra- 
tion  through  the  article,  a  non-porous  paper  may  be 
used  from  the  aerosol  generating  means  to  the 
mouth  end. 

25  Papers  such  as  these  are  known  in  the  ciga- 
rette  paper  art  and  combinations  of  such  papers 
may  be  employed  to  produce  various  functional 
effects.  Preferred  papers  used  in  the  articles  of  the 
present  invention  include  Ecusta  01788  and  646 

30  plug  wrap  manufactured  by  Ecusta  of  Pisgah  For- 
est,  North  Carolina,  and  Kimberly-Clark's  KC-63-5, 
P  878-5,  P  878-16-2,  and  780-63-5  papers. 

Preferred  embodiments  of  the  invention  are 
capable  of  delivering  at  least  0.6  mg  of  aerosol, 

35  measured  as  wet  total  particulate  matter  (WTPM), 
in  the  first  3  puffs,  when  smoked  under  FTC  smok- 
ing  conditions.  (FTC  smoking  conditions  consist  of 
two  seconds  of  puffing  (35  ml  total  volume)  sepa- 
rated  by  58  seconds  of  smolder.)  More  preferred 

40  embodiments  of  the  invention  are  capable  of  de- 
livering  1.5  mg  or  more  of  aerosol  in  the  first  3 
puffs.  Most  preferably,  embodiments  of  the  inven- 
tion  are  capable  of  delivering  3  mg  or  more  of 
aerosol  in  the  first  3  puffs  when  smoked  under  FTC 

45  smoking  conditions.  Moreover,  preferred  embodi- 
ments  of  the  invention  deliver  an  average  of  at 
least  about  0.8  mg  of  wet  total  particulate  matter 
per  puff  for  at  least  about  6  puffs,  preferably  for  at 
least  about  10  puffs,  under  FTC  smoking  con- 

so  ditions. 

and  or  using  a  conductive  heat  sink,  as  in  the 
embodiment  of  Figure  9.  It  also  may  be  achieved 
by  treating  the  cigarette  paper  overwrap  and/or  the 
tobacco  with  materials  which  help  extinguish  the 
tobacco  at  the  point  where  it  overlaps  the  aerosol 
generating  means. 

When  the  insulating  member  comprises  fibrous 
materials  other  than  tobacco,  there  may  be  em- 
ployed  a  barrier  means  between  the  insulating 
member  and  the  mouth  end  of  the  article.  One 
such  barrier  means  comprises  an  annular  member 
of  high  density  cellulose  acetate  tow  which  abuts 
the  fibrous  insulating  means  and  which  is  sealed,  at 
either  end,  with,  for  example,  glue,  to  block  air  flow 
through  the  tow. 

In  most  embodiments  of  the  invention,  the 
fuel/aerosol  generating  means  combination  will  be 
attached  to  a  mouthend  piece,  such  as  a  foil  lined 
paper  or  cellulose  acetate/plastic  tubes  illustrated 
in  the  Figures,  although  a  mouthend  piece  may  be 
provided  separately,  e.g.,  in  the  form  of  a  cigarette 
holder.  This  element  of  the  article  provides  the 
passageway  which  channels  the  vaporized  aerosol 
forming  materials  into  the  mouth  of  the  user.  Due 
to  its  length,  preferably  about  35  to  50  mm  or 
more,  it  also  keeps  the  hot  fire  cone  away  from  the 
mouth  and  fingers  of  the  user  and  provides  suffi- 
cient  time  for  the  hot  aerosol  to  form  and  cool 
before  it  reaches  the  user. 

Suitable  mouthend  pieces  should  be  inert  with 
respect  to  the  aerosol  forming  substances,  may 
have  a  water  or  liquid  proof  inner  layer,  should 
offer  minimum  aerosol  loss  by  condensation  or 
filtration,  and  should  be  capable  of  withstanding  the 
temperature  at  the  interface  with  the  other  ele- 
ments  of  the  article.  Preferred  mouthend  pieces 
include  the  cellulose-acetate  tube  employed  in 
many  of  the  illustrated  embodiments  which  acts  as 
a  resilient  outer  member  and  helps  simulate  the 
feel  of  a  conventional  cigarette  in  the  mouth  end 
portion  of  the  article.  Other  suitable  mouthend 
pieces  will  be  apparent  to  those  of  ordinary  skill  in 
the  art. 

Mouthend  pieces  useful  in  articles  of  the  inven- 
tion  may  include  an  optional  "filter"  tip,  which  is 
used  to  give  the  article  the  appearance  of  the 
conventional  filtered  cigarette.  Such  filters  include 
low  efficiency  cellulose  acetate  filters  and  hollow  or 
baffled  plastic  filters,  such  as  those  made  of  poly 
propylene.  Such  filters  do  not  appreciably  interfere 
with  aerosol  delivery. 

The  entire  length  of  article  or  any  portion  there- 
of  may  be  overwrapped  with  cigarette  paper.  Pre- 
ferred  papers  at  the  fuel  element  end  should  not 
openly  flame  during  burning  of  the  fuel  element.  In 
addition,  the  paper  should  have  controllable  smol- 
der  properties  and  should  produce  a  grey, 
cigarette-like  ash. 

Claims 

55  1  .  A  smoking  article  comprising: 
(a)  a  carbonaceous  fuel  element; 
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(c)  a  physically  separate  aerosol  generating 
means  longitudinally  disposed  behind  the  fuel  ele- 
ment,  comprising  an  aerosol  forming  material; 

(d)  a  tobacco  containing  material  circum- 
5  scribing  at  least  a  portion  of  the  aerosol  generating 

means  and  being  separate  from  the  fuel  element; 
and 

(e)  a  heat  transferring  member  between  the 
aerosol  forming  material  and  the  tobacco  contain- 

io  ing  material  comprising  a  container  overlapping  the 
rear  portion  of  the  fuel  element,  enclosing  the 
aerosol  generating  means,  and  permitting  the  pas- 
sage  of  air  and  the  aerosol  forming  material. 

75  7.  Article  according  to  one  of  the  preceding 
claims,  wherein  the  tobacco  containing  material 
encompasses  the  aerosol  generating  means  as  a 
non-burning  insulating  jacket. 

8.  Article  according  to  one  of  the  preceding 
20  claims,  wherein  the  tobacco  containing  material 

encircles  the  fuel  element. 
9.  Article  according  to  one  of  the  preceding 

claims,  wherein  the  tobacco  is  treated  with  materi- 
als  which  help  extinguish  the  tobacco  at  the  point 

25  where  it  overlaps  the  aerosol  generating  means. 
10.  Article  according  to  one  of  claims  1  to  3 

and  5  to  9,  wherein  the  fuel  element  has  a  length 
of  less  than  30  mm  prior  to  smoking. 

11.  Article  according  to  one  of  the  preceding 
30  claims,  wherein  the  fuel  element  has  a  length  of 

about  20  mm  or  less  prior  to  smoking. 
12.  Article  according  to  claim  11,  wherein  the 

fuel  element  has  a  length  of  about  15  mm  or  less 
prior  to  smoking. 

35  13.  Article  according  to  one  of  the  preceding 
claims  wherein  the  fuel  element  has  a  plurality  of 
passageways  in  close  arrangement  such  that  dur- 
ing  burning  they  coalesce  into  one  passageway  at 
least  at  the  lighting  end. 

40  14.  Article  according  to  one  of  the  preceding 
claims,  wherein  the  fuel  element  has  a  density  from 
about  0.5  g/cc  to  about  1  .5  g/cc. 

15.  Article  according  to  one  of  the  preceding 
claims,  wherein  the  fuel  element  has  a  density  of  at 

45  least  about  0.7  g/cc. 
16.  Article  according  to  one  of  the  preceding 

claims,  wherein  the  fuel  element  comprises  at  least 
about  50  %  by  weight  carbon. 

17.  Article  according  to  claim  16,  wherein  the 
so  fuel  element  comprises  at  least  about  60%  to  70  % 

by  weight  carbon. 
18.  Article  according  to  claim  17,  wherein  the 

fuel  element  comprises  at  least  about  80  %  by 
weight  carbon. 

55  19.  Article  according  to  one  of  the  preceding 
claims,  wherein  the  fuel  element  is  a  pressed  or 
extruded  carbonaceous  mass. 

(b)  a  physically  separate  aerosol  generating 
means  comprising  at  least  one  aerosol  forming 
material;  and 

(c)  a  tobacco  containing  material  circum- 
scribing  at  least  a  portion  of  the  aerosol  generating 
means  and  being  separate  from  the  fuel  element. 

2.  A  smoking  article  comprising: 
(a)  a  fuel  element; 
(b)  a  physically  separate  aerosol  generating 

means  comprising  at  least  one  aerosol  forming 
material; 

(c)  a  fibrous  insulating  member  surrounding 
at  least  a  portion  of  the  fuel  element;  and 

(d)  a  tobacco  containing  material  circum- 
scribing  at  least  a  portion  of  the  aerosol  generating 
means  and  being  separate  from  the  fuel  element. 

3.  A  smoking  article  comprising: 
(a)  a  fuel  element; 
(b)  a  physically  separate  aerosol  generating 

means  comprising  at  least  one  aerosol  forming 
material; 

(c)  a  heat  transferring  member  for  transfer- 
ring  heat  from  the  fuel  element  to  the  aerosol 
generating  means;  and 

(d)  a  tobacco  containing  material  circum- 
scribing  at  least  a  portion  of  the  aerosol  generating 
means  and  being  separate  from  the  fuel  element. 

4.  A  smoking  article  comprising: 
(a)  a  fuel  element  having  a  lighting  end  and 

a  rear  end,  and  being  less  than  30  mm  in  length 
prior  to  smoking; 

(b)  a  physically  separate  aerosol  generating 
means  comprising  at  least  one  aerosol  forming 
material;  and 

(c)  a  tobacco  containing  material  circum- 
scribing  at  least  a  portion  of  the  aerosol  generating 
means  and  being  separate  from  the  fuel  element. 

5.  A  smoking  article  comprising: 
(a)  a  fuel  element; 
(b)  a  physically  separate  aerosol  generating 

means  comprising  at  least  one  aerosol  forming 
material; 

(c)  a  heat  conductive  container  which  en- 
closes  the  aerosol  generating  means;  and 

(d)  a  tobacco  containing  material  circum- 
scribing  at  least  a  portion  of  the  container  and 
being  separate  from  the  fuel  element. 

6.  A  cigarette  type  smoking  article  comprising: 
(a)  a  fuel  element  having  a  lighting  end  and 

a  rear  end; 
(b)  a  fibrous  insulating  member  surrounding 

at  least  a  portion  of  the  fuel  element; 
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36.  Article  according  to  claim  35,  wherein  the 
insulating  member  is  about  1  mm  to  2  mm  thick. 

37.  Article  according  to  one  of  claims  2,  6  and 
33  to  36,  wherein  the  insulating  member  comprises 

s  an  air  permeable  mass  of  inorganic  fibers. 
38.  Article  according  to  one  of  claims  2,  6  and 

33  to  37,  wherein  the  insulating  member  is  resil- 
ient. 

39.  Article  according  to  one  of  claims  2,  6  and 
10  33  to  38,  wherein  the  fuel  element,  the  insulating 

member  and  the  tobacco  containing  material  are 
designed  and  arranged  to  permit  air  and  gases  to 
pass  through  the  insulating  member  into  the  to- 
bacco  containing  material. 

75  40.  Article  according  to  one  of  the  preceding 
claims,  wherein  the  article  delivers  at  least  about 
0.6  mg  of  wet  total  particuiate  matter  in  the  first  3 
puffs  under  smoking  conditions  of  35  ml  puffs  of  2 
seconds  duration  separated  by  58  seconds  of 

20  smolder. 
41.  Article  according  to  one  of  the  preceding 

claims,  wherein  the  aerosol  generating  means  is 
loaded  with  sufficient  aerosol  forming  substance 
such  that  the  article  delivers  at  least  about  1  .5  mg 

25  of  wet  total  particuiate  matter  in  the  first  3  puffs 
under  smoking  conditions  of  35  ml  puffs  of  2 
seconds  duration  separated  by  58  seconds  of 
smolder. 

42.  Article  according  to  one  of  the  preceding 
30  claims,  wherein  the  -aerosol  generating  means  is 

loaded  with,  sufficient  aerosol  forming  substance 
such  that  the  article  delivers  an  average  of  at  least 
about  0.8  mg  per  puff  of  wet  total  particuiate  matter 
under  smoking  conditions  of  35  ml  puffs  of  2 

35  seconds  duration  separated  by  58  seconds  of 
smolder  for  at  least  6  puffs. 

43.  Article  according  to  claim  42,  wherein  the 
article  delivers  an  average  of  at  least  about  0.8  mg 
per  puff  of  wet  total  particuiate  matter  under  smok- 

40  ing  conditions  of  35  ml  puffs  of  2  seconds  duration 
separated  by  58  seconds  of  smolder  for  at  least  1  0 
puffs. 

44.  Article  according  to  one  of  claims  1  6  to  43, 
wherein  the  article  has  no  mutagenic  activity  in  the 

45  wet  total  particuiate  matter,  as  measured  by  the 
Ames  Test. 

45.  Article  according  to  one  of  the  preceding 
claims,  wherein  the  article  has  the  size  and  shape 
of  a  cigarette. 

so  46.  Article  according  to  one  of  the  preceding 
claims,  wherein  the  smoking  article  additionally  in- 
cludes  a  mouthend  piece. 

47.  Article  according  to  claim  46,  wherein  the 
smoking  article  includes  means  for  delivering  the 

55  aerosol  forming  material  to  the  user,  said  mouthend 
piece  and  aerosol  delivering  means  extend  over 
more  than  half  the  length  of  the  article. 

20.  Article  according  to  one  of  the  preceding 
claims,  wherein  the  aerosol  forming  material  is 
located  within  a  container,  preferably  a  heat  con- 
ductive  container. 

21.  Article  according  to  claim  20,  wherein  the 
container  overlaps  the  rear  portion  of  the  fuel  ele- 
ment  and  permits  the  passage  of  air  and  the 
aerosol  forming  material. 

22.  Article  according  to  claim  20  or  21  ,  wherein 
the  container  is  metallic,  preferably  aluminum. 

23.  Article  according  to  one  of  claims  1  ,  2,  4,  5 
and  7  to  22,  further  comprising  a  heat  transferring 
member  for  transferring  heat  generated  by  the  fuel 
element  to  the  aerosol  generating  means. 

24.  Article  according  to  one  of  claims  3,  6  and 
23,  wherein  the  heat  transferring  member  is  de- 
signed  and  arranged  to  transfer  heat  generated  by 
the  fuel  element  to  the  tobacco  containing  material. 

25.  Article  according  to  one  of  claims  3,  6,  23 
and  24,  wherein  the  heat  transferring  member  cir- 
cumscribes  a  portion  of  the  fuel  element  and  at 
least  a  portion  of  the  aerosol  generating  means. 

26.  Article  according  to  one  of  claims  3,  6  and 
23  to  25,  wherein  the  heat  transferring  member  is 
spaced  behind  the  lighting  end  of  the  fuel  element. 

27.  Article  according  to  one  of  claims  3  and  23 
to  26,  wherein  the  heat  transferring  member  en- 
closes  the  aerosol  generating  means. 

28.  Article.  according  to  one  of  claims  3,  6  and 
23  to  27,  wherein  at  least  a  portion  of  the  heat 
transferring  member  is  between  the  aerosol  for- 
ming  material  and  the  tobacco  containing  material. 

29.  Article  according  to  one  of  claims  3,  6  and 
23  to  28,  wherein  at  least  a  portion  of  the  heat 
transferring  member  is  circumscribed  by  the  to- 
bacco  containing  material. 

30.  Article  according  to  one  of  claims  3,  6  and 
23  to  28,  wherein  the  heat  transferring  member  is 
metallic,  preferably  aluminum. 

31.  Article  according  to  one  of  the  preceding 
claims,  wherein  the  tobacco  containing  material 
and  the  aerosol  generating  means  are  designed 
and  arranged  to  receive  heat  transferred  from  the 
fuel  element  throughout  smoking. 

32.  Article  according  to  one  of  claims  1  to  5 
and  7  to  31,  wherein  the  aerosol  generating  means 
is  longitudinally  disposed  behind  the  fuel  element. 

33.  Article  according  to  one  of  claims  1  ,  3  to  5 
and  7  to  32,  further  comprising  an  insulating  mem- 
ber  which  circumscribes  at  least  a  portion  of  the 
fuel  element. 

34.  Article  according  to  one  of  claims  2,  6  and 
33,  wherein  the  insulating  member  is  non-combus- 
tible. 

35.  Article  according  to  one  of  claims  2,  6,  33 
and  34,  wherein  the  insulating  member  is  at  least 
0.5  mm  thick. 
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48.  Article  according  to  one  of  the  preceding 
claims,  wherein  the  article  delivers  a  visible  smoke- 
like  aerosol. 

49.  Article  according  to  one  of  the  preceding 
claims,  wherein  the  article  is  adapted  to  be  used  5 
together  with  a  separate  mouthpiece. 

50.  Article  according  to  one  of  the  preceding 
claims,  wherein  the  fuel  element,  the  aerosol  gen- 
erating  means  and  the  tobacco  containing  material 
are  designed  and  arranged  to  transfer  heat  gen-  ?o 
erated  by  the  fuel  element  to  the  aerosol  generat- 
ing  means  and  to  the  tobacco  containing  material 
to  volatilize  the  aerosol  forming  material  and  to- 
bacco  flavor  during  puffing  throughout  smoking. 

51.  Article  according  to  one  of  claims  3,  6  and  75 
23  to  50,  wherein  the  heat  transferring  member  is 
designed  and  arranged  to  transfer  heat  generated 
by  the  fuel  element  to  the  aerosol  generating 
means  and  to  the  tobacco  containing  material  sub- 
stantially  throughout  the  burning  period  of  the  fuel  20 
element. 

52.  Article  according  to  one  of  claims  20  to  22, 
wherein  the  heat  conductive  container  is  designed 
and  arranged  to  transfer  heat  generated  by  the  fuel 
element  to  the  aerosol  generating  means  and  to  25 
the  tobacco  containing  material  substantially 
throughout  the  burning  period  of  the  fuel  element. 

53.  Article  according  to  one  of  claims  1  to  7 
and  9  to  52,  wherein  the  tobacco  containing  ma- 
terial  is  arranged  such  that  it  is  not  heated  to  burn  30 
during  use. 
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