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©  Thermally-regulated  flavor  generator. 

©  A  flavor  generating  unit  (26)  for  incorporation 
into  a  flavor  generating  article  (10)  which  delivers  to 
a  consumer  an  inhalable  flavor-containing  substance. 
The  flavor  generating  unit  includes  a  distributed  heat 
source  (20)  and  a  distributed  flavor  source  (21)  in 
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thermal  contact  with  the  distributed  heat  source.  The 
flavor  generating  unit  can  also  include  an  insulating 
material  (24).  Furthermore,  the  distributed  flavor 
source  can  be  composed  of  one  or  more  individual 
flavor  source  components. 
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Background  of  the  Invention 

This  invention  relates  to  flavor  generating  arti- 
cles  which  deliver  flavor  to  the  consumer  during 
each  individual  puff  of  the  article. 

A  substantial  number  of  previous  attempts 
have  been  made  to  produce  a  flavor  generating 
article  in  which  the  quality  of  flavor  delivery  resem- 
bles  that  achieved  in  conventional  cigarettes  with- 
out  the  generation  of  sidestream  smoke.  Accord- 
ingly,  a  wide  variety  of  various  design  geometries 
have  been  tried  in  an  attempt  to  mimic  the  quality 
of  flavor  delivery  in  conventional  cigarettes.  For 
example,  Siegel  U.S.  Patent  No.  2,907,686  de- 
scribes  a  smoking  article  consisting  of  a  charcoal 
rod  and  a  separate  carrier  impregnated  with  flavor- 
ants  and  a  synthetic  "smoke"  forming  agent  which 
is  heated  by  the  burning  charcoal  rod.  The  char- 
coal  rod  is  coated  with  a  concentrated  sugar  solu- 
tion  so  as  to  form  an  impervious  layer  during 
burning.  It  was  thought  that  this  layer  would  contain 
the  gases  formed  during  flavor  generating  and  con- 
centrate  the  heat  thus  formed. 

Another  smoking  article,  described  in  US  -  A  - 
3,258,015,  employs  burning  tobacco  in  the  form  of 
a  conventional  cigarette  to  heat  a  metallic  cylinder 
containing  a  source  of  nicotine,  such  as  recon- 
stituted  tobacco  or  tobacco  extract.  During  flavor 
generating,  the  vapors  released  from  the  material 
inside  the  metal  tube  mix  with  air  inhaled  through 
an  open  end  of  the  tube  which  runs  to  the  burning 
end  of  the  flavor  generating  article. 

US  -  A  -  3,356,094  describes  a  similar  flavor 
generating  article  in  which  the  tube  becomes  fran- 
gible  upon  heating,  so  that  it  would  break  off  and 
not  protrude  when  the  surrounding  tobacco  had 
burned  away. 

Our  EP  -  A  -  0  177  355  describes  a  smoking 
article  which  produces  a  nicotine-containing  aerosol 
by  heating,  but  not  burning,  a  flavor  generator.  The 
flavor  generator  could  be  fabricated  from  a  sub- 
strate  material  such  as  alumina,  natural  clays  and 
the  like,  or  tobacco  filler.  The  flavor  generator  is 
impregnated  with  thermally  releasable  flavorants, 
including  nicotine,  glycerol,  menthol  and  the  like. 
Heating  of  the  flavor  generator  is  provided  by  hot 
gases  formed  as  a  result  of  the  combustion  of  a 
fuel  rod  of  pyrolized  tobacco  or  other  carbona- 
ceous  material. 

US  -  A  -  4,714,082  shows  a  variation  of  the 
Hearn  et  al.  article  which  employs  a  fuel  element. 
The  performance  of  the  article  is  said  to  be  im- 
proved  by  maximizing  heat  transfer  between  the 
fuel  element  and  the  aerosol  generator.  This  is 
effected  by  preventing  heat  loss  by  insulation,  and 
by  enhancing  heat  transfer  between  the  burning 
fuel  and  the  flavor  generator  by  a  metallic  conduc- 
tor.  A  spun  glass  fiber  insulator  surrounds  the  fuel 

element  and  aerosol  generator  assembly. 
Our  US  -  A  -  No.  4,991  ,606  describes  a  flavor 

generating  article  wherein  the  flavor  bed  is  posi- 
tioned  relative  to  the  heat  source  so  that  heat 

5  transfers  from  the  heat  source  to  the  flavor  bed  by 
radiation  and  convection.  Such  a  design  produces 
substantially  no  visible  sidestream  smoke.  Further 
improvements  on  such  a  design  can  be  achieved 
with  the  incorporation  of  improved  heat  sources. 

w  For  example,  Our  EP  -  A  -  0  372  985  describes  a 
heat  source  made  of  iron  carbide.  Such  a  heat 
source  produces  virtually  no  carbon  monoxide 
upon  combustion.  Furthermore,  our  EP  -  A  -  0  430 
658  describes  a  heat  source  made  of  metal  nitride 

75  that  produces  virtually  no  carbon  monoxide  or  ni- 
trogen  oxide.  Thus,  flavor  generating  articles  with 
substantially  no  visible  sidestream  smoke  and 
which  produce  virtually  no  carbon  monoxide  or 
nitrogen  oxide  can  be  produced. 

20  Although  a  wide  variety  of  flavor  generating 
article  geometries  have  been  tried,  the  flavor  gen- 
erating  articles  described  above  suffer  from  a  num- 
ber  of  design-related  drawbacks  which  have  pro- 
hibited  the  flavor  generating  articles  from  producing 

25  a  constant  quality  of  flavor  delivery.  In  the  above 
flavor  generating  articles,  the  flavor  source  is  ar- 
ranged  in  a  geometry  where  it  is  concentrated  into 
a  single  three-dimensional  "chamber"  with  the  di- 
ameter  and  length  of  the  chamber  approximately 

30  the  same  as  the  diameter  of  the  flavor  generating 
article.  Analogously,  the  heat  source,  which  is  also 
concentrated  into  its  own  individual  "chamber,"  is 
also  arranged  with  a  geometry  similar  to  the  flavor 
source.  These  two  individual  "chambers"  are  then 

35  butted  against  each  other  so  that  the  heat  which  is 
generated  in  the  heat  source  "chamber"  can  trans- 
fer  into  the  flavor  source  "chamber."  Such  a  design 
has  inherent  disadvantages  which  have  contributed 
to  its  inability  to  mimic  the  constant  quality  of  flavor 

40  delivery  obtained  in  conventional  cigarettes. 
First,  since  the  "chambers"  necessarily  have 

dimensions  on  the  order  of  the  diameter  of  the 
flavor  generating  article,  heat  that  is  generated  in 
the  heat  source  must  at  times  be  transferred  up  to 

45  distances  on  the  order  of  twice  the  diameter  of  the 
flavor  generating  article  in  order  to  heat  the  flavor 
source  material  that  is  most  remote  from  the  heat 
source.  Because  this  distance  can  be  large,  the 
heat  transfer  properties  of  the  article  are  inefficient. 

50  The  large  mass  of  material  over  which  the  heat 
must  transfer  serves  as  an  unnecessary  heat  sink. 
As  a  result,  the  heat  source  of  these  devices  is 
inefficient  since  it  must  generate  more  heat  than  a 
heat  source  in  a  structure  where  heat  would  not 

55  have  to  be  transferred  over  large  distances. 
Second,  since  large  heat  transfer  distances  are 

involved,  large  transients  also  exist  in  the  heat 
transfer  properties  which  result  in  non-uniformity  in 
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the  quality  of  the  individual  puffs  of  the  article  over 
its  lifetime.  Once  the  heat  source  generates  heat  in 
a  localized  region  of  the  heat  source  "chamber,"  it 
takes  time  to  be  transferred  to  the  flavor  source 
where  it  can  heat  it  up  so  as  to  produce  smoke-like 
vapors  and  aerosols.  As  a  result,  the  quality  of  the 
first  few  puffs  of  such  articles  is  inferior  to  the 
quality  of  the  third  and  fourth.  Furthermore,  be- 
cause  large  heat  transfer  distances  are  involved, 
the  transfer  of  heat  from  the  heat  source  to  the 
flavor  source  during  a  puff  is  inherently  slow  and 
thus  results  in  an  inferior  quality  puff. 

Third,  because  the  heat  transfer  distance  varies 
for  each  puff  of  the  flavor  generating  article  it  is 
difficult  to  provide  constant  flavor  delivery  over 
each  puff  of  the  flavor  generating  article.  For  exam- 
ple,  during  the  ninth  and  tenth  puff,  there  is  a  large 
quantity  of  "flavor-depleted"  flavor  source  material 
which  serves  as  an  unnecessary  heat  sink.  This 
results  in  a  degradation  in  the  quality  of  the  puff. 
Such  degradation  is  an  inherent  quality  of  flavor 
generating  articles  which  have  a  heat  source 
"chamber"  butted  against  a  flavor  source 
"chamber."  The  regulation  of  flavor  delivery  in 
these  type  of  flavor  generating  articles  is  controlled 
by  the  smoker.  If  such  a  flavor  generating  article  is 
"puffed"  at  high  volumes,  depletion  of  flavors  oc- 
curs  early  ~  resulting  in  inferior  quality  later  puffs. 

It  would  be  desirable  to  be  able  to  provide  a 
flavor  generating  article  which  does  not  produce 
sidestream  smoke  but  which  does  not  suffer  from 
the  inherent  design  drawbacks  exhibited  by  the 
articles  discussed  above. 

Summary  of  the  Invention 

It  is  an  object  of  this  invention  to  provide  a 
flavor  generating  article  which  produces  substan- 
tially  no  visible  sidestream  smoke  and  where  the 
delivery  of  flavor  to  the  consumer  during  each 
individual  puff  of  the  article  can  be  precisely  con- 
trolled  and  regulated. 

In  accordance  with  this  invention,  there  is  pro- 
vided  a  flavor  generating  article  capable  of  produc- 
ing  a  substantially  constant  quality  of  flavor  deliv- 
ery  from  the  first  to  last  puff  of  the  article,  as  is 
obtained  in  conventional  cigarettes.  This  ability  of 
the  present  invention  is  achieved  for  the  first  time 
because  a  distributed  flavor  source  is  placed  in 
thermal  contact  with  a  distributed  heat  source. 
Such  a  design  allows  for  the  heat  to  be  directly 
transferred  by  conduction  and  convection  from  the 
heat  source  to  the  flavor  source. 

Preferred  embodiments  have  a  flavor  generat- 
ing  unit  which  is  comprised  of  a  distributed  heat 
source,  a  distributed  flavor  source  and  an  optional 
insulating  material.  The  distributed  flavor  source  is 
in  thermal  contact  with  the  distributed  heat  source. 

Because  of  the  distributed  nature  of  the  heat  and 
flavor  sources  and  because  they  are  in  thermal 
contact  with  each  other,  the  present  invention  al- 
lows  the  quality  of  the  individual  puff  to  be  pre- 

5  cisely  controlled  and  regulated.  Accordingly,  the 
present  invention  can  produce  the  same  flavor  de- 
livery,  which  is  constant  from  puff  to  puff,  as  is 
obtained  in  conventional  cigarettes. 

w  Brief  Description  of  the  Drawings 

The  above  and  other  objects  and  advantages 
of  the  invention  will  be  apparent  upon  consideration 
of  the  following  detailed  description,  taken  in  con- 

75  junction  with  the  accompanying  drawings,  in  which 
like  reference  characters  refer  to  like  parts  through- 
out,  and  in  which: 

FIG.  1  is  an  exploded  perspective  view  of  a  first 
preferred  embodiment  of  a  flavor  generating  arti- 

20  cle  according  to  the  present  invention; 
FIG.  2  is  a  longitudinal  cross-sectional  view  of 
the  flavor  generating  article  of  FIG.  1,  taken  from 
line  2-2  of  FIG.  1; 
FIG.  3  is  an  end  view  of  the  flavor  generating 

25  article  of  FIGS.  1  and  2,  taken  from  line  3-3  of 
FIG.  2; 
FIG.  4  is  a  radial  cross-sectional  view  of  the 
flavor  generating  article  of  FIGS.  1-3,  taken  from 
line  4-4  of  FIG.  2; 

30  FIG.  5  is  a  radial  cross-sectional  view  of  the 
flavor  generating  article  of  FIGS.  1-4,  taken  from 
line  5-5  of  FIG.  2; 
FIG.  6  is  an  exploded  perspective  view  of  the 
active  element  of  the  flavor  generating  article  of 

35  FIGS.  1-5; 
FIG.  7  is  a  longitudinal  cross-sectional  view  of 
the  active  element  of  the  flavor  generating  arti- 
cle  of  FIGS.  1-6  taken  from  line  7-7  of  FIG.  6; 
FIG.  8A  is  a  side  view  of  a  distributed  flavor 

40  generating  unit  with  a  plurality  of  individual  fla- 
vor  source  components  which  can  be  incor- 
porated  into  the  flavor  generating  article  of 
FIGS.  1-7; 
FIG.  8B  is  a  perspective  view  of  the  distributed 

45  flavor  generating  unit  of  FIG.  8A; 
FIG.  9  is  a  conceptual  comparison  between  dis- 
tributed  and  non-distributed  heat  sources  of  fla- 
vor  delivery  profiles; 
FIG.  10A  is  a  side  view  of  a  distributed  continu- 

50  ous  flat  heat  source  with  a  plurality  of  individual 
flavor  source  components  distributed  on  both 
sides  of  the  heat  source; 
FIG.  1  0B  is  a  side  view  of  an  embodiment  of  a 
perforated  mounting  structure  of  FIG.  10A; 

55  FIG.  10C  is  a  side  view  of  an  embodiment  of  a 
non-perforated  mounting  structure  of  FIG.  10A; 
FIG.  11A  is  a  side  view  of  a  distributed  continu- 
ous  flat  heat  source  where  the  width  of  the  flavor 
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source  contact  area  with  the  heat  source  is 
larger  than  in  the  embodiment  of  FIG.  10A;  also 
included  is  an  associated  conceptual  depiction 
of  flavor  delivery  versus  time  as  the  combustion 
front  moves  down  along  the  distributed  heat 
source  in  the  DCF  direction. 
FIG.  1  1  B  is  a  side  view  of  a  distributed  continu- 
ous  flat  heat  source  where  the  width  of  the  flavor 
source  contact  area  with  the  heat  source  is 
smaller  than  in  the  embodiments  of  FIGS.  10A 
and  11  A;  also  included  is  an  associated  concep- 
tual  depiction  of  flavor  delivery  versus  time  as 
the  combustion  front  moves  down  along  the 
distributed  heat  source  in  the  DCF  direction. 
FIG.  12A  is  a  side  view  of  a  distributed  continu- 
ous  cylindrical  heat  source  with  a  plurality  of 
individual  flavor  source  components  distributed 
around  the  heat  source; 
FIG.  12B  is  a  side  view  of  a  distributed  continu- 
ous  cylindrical  heat  source  with  a  plurality  of 
individual  flavor  source  components  distributed 
around  the  heat  source  and  where  the  width  of 
the  flavor  source  contact  area  with  the  heat 
source  is  larger  than  in  the  embodiment  of  FIG. 
12A; 
FIG.  12C  is  a  side  view  of  a  distributed  continu- 
ous  cylindrical  heat  source  with  a  plurality  of 
individual  flavor  source  components  distributed 
around  the  heat  source  and  where  the  width  of 
the  flavor  source  contact  area  with  the  heat 
source  is  smaller  than  in  the  embodiments  of 
FIGS.  12Aand  12B; 
FIG.  13A  is  a  top  view  of  a  distributed  flat-ladder 
type  of  heat  source  with  a  plurality  of  individual 
flavor  source  components  distributed  on  the 
rungs  of  the  ladder; 
FIG.  13B  is  a  cross-sectional  view  of  four  em- 
bodiments  (I,  II,  III,  and  IV)  of  the  rungs  of  FIG. 
13A  taken  along  line  A-A; 
FIG.  14A  is  a  side  view  of  a  distributed  continu- 
ous  cylindrical  heat  source  with  a  distributed 
"mono-layer"  flavor  source; 
FIG.  14B  is  a  radial  cross-sectional  view  of  the 
flavor  generating  article  of  FIG.  14A,  taken  from 
the  line  A-A  of  FIG.  14A;  and 
FIG.  14C  is  a  radial  cross-sectional  view  of  the 
flavor  generating  article  of  FIG.  14A,  taken  from 
the  line  B-B  of  FIG.  14A. 

Detailed  Description  of  the  Invention 

The  basic  flavor  generating  article  of  the 
present  invention  includes  a  distributed  flavor 
source  in  thermal  contact  with  a  distributed  heat 
source.  When  the  heat  source  heats  the  flavor 
source,  flavor-containing  substance  (i.e.,  a  vapor  or 
aerosol,  or  mixture  thereof,  containing  flavored  va- 
pors  or  aerosols  or  other  vapors  or  aerosol  compo- 

nents)  is  generated  or  released  from  the  flavor 
source  and  can  be  drawn  in  by  the  consumer.  As 
used  herein,  "thermal  contact"  means  that  the  dis- 
tributed  boundaries  of  the  flavor  source  and  heat 

5  source  are  adjacent  each  other  and  not  necessarily 
in  direct  physical  contact. 

The  flavor  source  can  be  any  material  that  can 
be  distributed  and  placed  in  thermal  contact  with 
the  distributed  heat  source  of  the  present  invention 

w  and  which,  when  heated,  releases  a  flavor-contain- 
ing  substance.  Such  materials  can  include  as  a 
component  tobacco,  reconstituted  tobacco,  tobacco 
condensates  (condensed  components  of  the  smoke 
produced  by  the  combustion  of  tobacco,  leaving 

75  flavors  and,  possibly,  nicotine),  or  tobacco  extracts. 
These  materials  when  heated  generate  or  release  a 
flavor-containing  substance  (which  may  include  nic- 
otine)  which  can  be  drawn  in  by  the  consumer.  Any 
of  these  flavor  generating  materials  can  also  in- 

20  elude  an  aerosol-forming  substance  (i.e.,  aerosol 
precursor),  such  as  glycerin,  propylene  glycol,  1,3- 
butanediol,  water  or  the  like.  These  materials  give 
the  "smoker"  the  perception  of  inhaling  and  exhal- 
ing  "smoke"  as  in  a  conventional  cigarette  where 

25  tobacco  is  burned. 
A  particularly  preferred  flavor  source  material  is 

a  composition  such  as  that  described  in  our  EP  -  A 
-  0  352  107  which  describes  pelletized  tobacco 
containing  an  aerosol-forming  ingredient  and  a  fill- 

30  er.  This  composition  can  be  used  in  the  pellet  form 
or,  instead  of  being  formed  into  pellets,  could  be 
deposited  as  a  sheet  or  coating,  in  conjunction  with 
adhesion  agents  such  as  pectins,  gums,  or  cel- 
lulose  derivatives,  such  as  carboxymethyl  cellulose 

35  (CMC),  or  the  like.  If  this  sheet  or  coating-type  of 
flavor  source  material  is  used,  then  the  material  is 
applied  as  a  sheet  or  coating  to  the  heat  source.  In 
such  a  flavor  source,  the  pellets  should  have  a  size 
in  the  range  of  approximately  0.1  mm  to  approxi- 

40  mately  0.5  mm.  The  flavor  source  material  may 
also  be  applied  to  an  inert  insulating  substrate  in 
contact  with  the  heat  source,  if  such  an  insulating 
material  is  used  in  the  flavor  generating  article 
design. 

45  The  tobacco  pellets  described  above  are  pref- 
erably  formed  by  combining  in  an  extruder:  particu- 
larized  tobacco  materials,  having  a  size  of  from 
about  20  mesh  down  to  about  400  mesh,  prefer- 
ably,  about  150  mesh,  an  aerosol-forming  material 

50  (i.e.,  an  aerosol  precursor,  such  as,  glycerin,  1,3- 
butanediol  or  propylene  glycol),  that  can  be  widely 
dispersed  among  the  tobacco  particles,  and  a  fine- 
ly  divided  filler  material,  for  example,  calcium  car- 
bonate  or  alumina,  to  increase  the  thermal  load  to 

55  prevent  the  heat  source  from  raising  the  tempera- 
ture  of  the  pellets  above  their  thermal  decomposi- 
tion  temperature.  The  materials  are  mixed  to  form 
a  mixture,  and  the  mixture  is  extruded  out  a  die 
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typically  having  a  plurality  of  orifices  into  spaghetti- 
like  strands  of  about  the  same  diameter.  The  ex- 
truded  strands  are  cut  into  lengths,  preferably  of 
uniform  length.  The  pellets  preferably  are  uniformly 
dimensioned  and  comprise  a  mixture  of  about  15% 
to  about  95%  tobacco  material,  about  5%  to  about 
35%  aerosol  precursor,  and  about  0%  to  about 
50%  filler  material. 

Another  preferred  flavor  source  material  is  a 
gel-based  composition  such  as  that  described  in 
our  copending  European  application  No.  92  302 
592.8,  which  describes  a  gel-based  flavor  source 
containing  glycerin  (as  an  aerosol-forming  ingre- 
dient),  tobacco  particles,  and  a  gelling  agent  (to 
supply  structural  rigidity  to  the  flavor  source). 
When  used  in  the  present  invention,  instead  of 
being  formed  into  a  one-piece  central  cylinder  from 
which  a  plurality  of  vanes  radiate  outward  in  a 
spoke-like  fashion,  the  gel-based  composition 
would  be  formed  into  a  "sheet"  or  some  other 
distributed  shape  so  that  it  can  be  positioned  in 
thermal  contact  with  the  distributed  heat  sources  of 
the  present  invention. 

Other  flavor  source  materials  are  also  con- 
templated  by  this  invention.  For  example,  the  flavor 
source  could  be  a  reconstituted  tobacco  sheet 
made  from  a  combination  of  tobacco  dust  with  a 
binder  or  the  like.  Furthermore,  the  flavor  source 
could  also  be  a  material  that  can  be  "sprayed" 
onto  the  heat  source  or  onto  the  inert  insulating 
substrate  in  contact  with  the  heat  source.  In  this 
later  type  of  process  the  flavor  source  material  is 
sprayed  on  while  it  is  in  a  liquid-like  state  and  then 
is  allowed  to  dry  or  harden  so  that  it  adheres  to  the 
flavor  generating  unit.  What  ever  type  of  flavor 
source  is  employed  in  the  flavor  generating  article 
of  the  present  invention,  the  only  restriction  on  the 
flavor  source  is  that  it  must  be  able  to  be  placed  in 
thermal  contact  with  the  heat  source. 

In  some  embodiments  of  the  present  invention, 
as  discussed  below,  the  flavor  source  material  is 
divided  into  individual  components,  each  represent- 
ing  one  puff  of  the  flavor  generating  article.  In  such 
designs  it  is  possible  to  mimic  a  conventional  ciga- 
rette  by  providing  the  number  of  components  of 
flavor  source  material  equal  to  an  average  number 
of  puffs  per  cigarette,  e.g.,  eight  to  ten  puffs.  Al- 
though  the  flavor  generating  article  does  not  de- 
crease  in  length  like  a  conventional  cigarette  as  it 
is  consumed,  it  is  possible  to  make  the  flavor 
generating  article  in  varying  lengths,  with  a  dif- 
ferent  numbers  of  puffs. 

As  discussed  above,  the  flavor  source  can  be 
any  material  that  can  be  placed  in  thermal  contact 
with  the  distributed  heat  source  and  which,  when 
heated,  releases  a  flavor-containing  substance  for 
inhalation  by  the  "smoker".  Analogously,  the  heat 
source  of  this  invention  can  be  any  material  that 

can  be  formed  into  a  distributed  shape  and  which 
would  undergo  an  exothermic  reaction  to  liberate 
heat  so  as  to  enable  the  flavor  generating  material 
to  release  flavor-containing  substances. 

5  Preferably,  the  heat  source  should  combust  to 
produce  substantially  no  carbon  monoxide  or  nitro- 
gen  oxides.  Preferred  materials  for  the  heat  source 
include  carbon,  metal  carbides,  metal  nitrides,  met- 
al  oxides  and  metals.  More  preferable  materials  are 

w  carbon,  non-stoichiometric  metal  nitrides,  metal  ox- 
ides,  or  mixtures  thereof.  Most  preferably,  the  heat 
source  comprises  materials  made  according  to  the 
methods  of  any  one  or  more  of  our  EP-A-0  352 
108,  0  372  985,  0  430  658,  0  467  658,  0  494  784 

75  and  European  Application  No.  92  304  310.3  filed 
July  19,  1991. 

Any  method  capable  of  forming  the  heat 
source  into  the  desired  distributed  shape  may  be 
used.  Preferred  methods  of  manufacture  include, 

20  but  are  not  limited  to,  slip  casting,  injection  mold- 
ing,  die  compaction  and  extrusion.  Those  skilled  in 
the  art  will  understand  that  a  particular  desired 
distributed  shape  may  require  a  particular  method 
of  manufacture.  The  heat  sources  may  be  prepared 

25  at  the  desired  size  and  shape  or  alternatively,  they 
may  be  cut,  shaped  or  otherwise  produced  from  a 
larger  piece  of  material.  Furthermore,  precursors  to 
the  desired  heat  source  materials  listed  above  may 
be  formed  into  the  desired  shape  and  then  con- 

30  verted,  in  situ,  to  the  desired  materials. 
In  addition  to  the  distributed  heat  source  and 

the  distributed  flavor  source,  the  flavor  generating 
units  of  the  present  invention  may  optionally  in- 
clude,  as  discussed  below,  an  insulator  material  or 

35  substance.  Its  purpose  is  to  further  regulate  the 
generation  and  conduction  of  heat  reaching  the 
flavor  source.  A  thermal  insulation  material,  as  em- 
ployed  herein,  is  any  substance  or  configuration  of 
materials  that  resists  the  flow  of  heat.  Preferably, 

40  the  insulation  material  or  substance  should  have  a 
low  density  so  that  it  does  not  absorb  too  much 
heat  and  act  as  a  heat  sink.  Alternatively,  the 
insulation  material  or  substance  can  be  porous  in 
order  to  avoid  the  absorption  of  heat.  The  insulation 

45  materials  of  the  present  invention  do  not  stop  heat 
flow,  but  simply  retard  it  to  a  rate  that  suits  a 
particular  design  requirement.  These  materials  in- 
clude,  preferably,  ceramics  and  more  preferably, 
alumina.  A  most  preferred  insulating  material  is 

50  calcium  carbonate.  Any  method  capable  of  forming 
the  insulating  material  into  a  shape  so  that  it  can 
be  brought  into  thermal  contact  with  the  distributed 
heat  source  may  be  used.  Those  skilled  in  the  art 
will  understand  that  a  particular  desired  heat 

55  source  shape  may  require  a  particular  method  of 
manufacturing  the  insulating  material. 

Those  skilled  in  the  art  will  understand  that 
when  a  particular  embodiment  of  the  present  inven- 
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tion  requires  that  the  flavor  source  is  directly  ad- 
hered  to  the  heat  source  (or  to  an  insulating  ma- 
terial)  that  any  adhesion  technique  suitable  for  use 
in  the  art  of  flavor  generating  articles  can  be  em- 
ployed.  The  only  requirement  on  the  adhesion 
technique  is  that  the  adhesive  must  be  able  to 
bring  the  flavor  source  in  intimate  contact  to  the 
heat  source  (or  the  insulating  material).  Of  course, 
preferably,  the  heat  transport  properties  of  the  ad- 
hesive  should  be  taken  into  account  when  the 
flavor  generating  article  is  designed. 

With  the  above  discussion  of  the  fabrication  of 
the  distributed  heat  and  flavor  source  materials  and 
the  optional  insulating  materials,  the  general  theory 
of  operation  of  the  flavor  generating  article  in  which 
they  are  incorporated  into  will  now  be  discussed. 
Furthermore,  the  advantages  of  the  new  design  of 
the  present  invention  over  previous  designs  will 
also  be  discussed. 

The  flavor  generating  articles  of  the  present 
invention  include  a  flavor  generating  unit.  This  unit 
is  labelled  26  in  the  embodiment  of  FIGS.  1-7  and 
226  in  the  embodiment  of  FIGS.  8A-8B.  The  flavor 
generating  units  in  these  embodiments  include  a 
distributed  heat  source  (20  in  FIGS.  1-7  and  220  in 
FIGS.  8A-8B),  a  distributed  flavor  source  (21  in 
FIGS.  1-7  and  221  in  FIGS.  8A-8B),  and  an  optional 
insulating  material  (24  in  FIGS.  1-7  and  224-in 
FIGS.  8A-8B).  Upon  combustion  of  the  distributed 
heat  source,  heat  is  generated  and  is  then  partially 
transferred  through  the  insulating  material  (24,  224) 
to  the  distributed  flavor  source  (21,  221)  where 
flavor-containing  substance  is  generated  and  re- 
leased  for  consumption  by  the  smoker. 

In  the  present  invention,  because  the  heat 
source  is  distributed,  the  heat  transfer  properties  of 
the  flavor  generating  article  can  be  regulated  and 
controlled  so  as  to  improve  the  flavor  delivery 
characteristics  in  each  individual  puff  of  the  article 
in  comparison  to  flavor  generating  articles  which 
employ  a  non-distributed  flavor  "bed"  that  is  phys- 
ically  separated  from  a  non-distributed  heat  source 
chamber. 

Furthermore,  in  the  present  invention,  the  heat 
that  is  produced  in  a  localized  region  of  the  distrib- 
uted  heat  source  undergoes  transport  in  at  least 
two  distinct  spacial  directions.  Such  multi-dimen- 
sional  heat  transport,  in  contrast  to  uni-dimensional 
transport,  allows  the  flavor  source  of  the  present 
invention  to  be  heated  quicker,  more  directly  and 
more  controllably  than  flavor  generating  articles 
without  such  "distributed"  heat  sources.  The  ability 
to  employ  multi-dimensional  transport  is  a  direct 
result  of  the  distributed  nature  of  the  flavor  generat- 
ing  units  of  the  present  invention. 

In  contrast  to  previous  flavor  generating  article 
designs,  the  present  invention  utilizes  heat  transfer 
in  two  distinct  directions.  In  one  of  these  directions 

the  combustion  front  of  the  heat  source  propagates 
down  along  the  heat  source  (i.e.,  down  along  the 
distributed  length  of  the  source).  This  direction  is 
labelled  "DCF"  in  FIGS.  1-7  and  8A-8B.  The  length 

5  of  time  that  the  combustion  front  takes  to  propa- 
gate  down  the  distributed  heat  source  determines 
the  useful  lifetime  of  the  flavor  generating  article.  In 
a  second  direction  distinct  from  the  combustion 
front  direction,  heat  that  is  generated  in  a  localized 

w  region  of  the  distributed  heat  source  is  transported 
to  the  distributed  flavor  source,  which  is  in  thermal 
contact  with  the  distributed  heat  source.  This  direc- 
tion  is  labelled  "DFS"  in  FIGS.  1-7  and  8A-8B. 

The  beneficial  aspects  of  the  present  invention 
75  are  achieved  because  the  distance  of  separation 

between  the  combustion  front  in  the  heat  source 
and  the  flavor  source  can  be  small,  fixed,  and  the 
same  for  each  individual  puff  of  the  flavor  generat- 
ing  article.  This  is  in  contrast  to  flavor  generating 

20  articles  which  employ  a  non-distributed  flavor 
"bed"  which  is  physically  separate  from  a  non- 
distributed  heat  source.  In  such  non-distributed  de- 
signs,  the  distance  of  separation  between  the  lo- 
calized  region  of  the  heat  source  that  is  undergoing 

25  combustion  for  a  given  puff  and  the  localized  re- 
gion  of  the  flavor  bed  that  is  generating  flavor  for 
that  puff  is  large,  not  fixed,  and  not  the  same  for 
each  individual  puff  of  the  flavor  generating  article. 
The  distance  of  separation  is  referred  to  as  "large" 

30  because  sandwiched  in  between  the  combustion 
front  of  the  heat  source  and  the  flavor  bed  are  two 
types  of  "extraneous"  material  which  are  not  need- 
ed  for  generating  the  flavor  in  a  given  puff  of  the 
flavor  generating  article. 

35  The  first  type  of  "extraneous"  material  is  heat 
source  material  which  has  not  undergone  combus- 
tion  because  the  combustion  front  of  the  heat 
source,  for  all  but  the  last  few  puffs  of  the  flavor 
generating  article,  has  not  propagated  throughout 

40  the  source.  There  will  be  more  volume  and  mass  of 
this  type  of  material  during  the  early  puffs  of  the 
flavor  generating  article.  Because  this  type  of  ma- 
terial  has  not  undergone  combustion  for  the  major- 
ity  of  puffs  of  the  flavor  generating  article,  and 

45  because  it  is  positioned  in  between  the  combustion 
front  of  the  heat  source  and  the  flavor  bed,  it  is  an 
unnecessary  heat  sink.  In  order  to  heat  up  the 
flavor  bed  to  a  given  temperature  so  that  it  can 
emit  flavor-containing  substance,  this  extraneous 

50  region  in  the  flavor  generating  article  must  also  be 
heated  up  with  no  beneficial  results.  Consequen- 
tially,  the  heat  output  of  the  heat  source  must  be 
larger  than  would  otherwise  be  required.  This  dis- 
advantage  exists  in  a  non-distributed  design  be- 

55  cause  the  heat  transport  characteristics  of  the  fla- 
vor  generating  article  are  uni-dimensional  since  DCF 
and  DFS  are  in  the  same  direction. 
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With  the  distributed  heat  source  design  of  the 
present  invention,  where  DCF  and  DFS  are  in  two 
distinct  directions,  the  unnecessary  non-combusted 
heat  source  material,  which  existed  in  the  non- 
distributed  designs,  has  been  eliminated.  In  distrib- 
uted  designs,  a  distributed  flavor  source  is  placed 
in  thermal  contact  with  a  distributed  heat  source. 
As  such,  the  distance  of  separation  between  the 
combustion  front  of  the  heat  source  and  the  lo- 
calized  region  of  the  flavor  bed  that  is  at  a  suffi- 
cient  temperature  to  emit  flavor-generating  sub- 
stance  is  generally  small,  fixed,  and  constant  for 
each  individual  puff  of  the  flavor  generating  article. 
Because  of  such  design,  the  heat  transfer  mecha- 
nism  that  is  used  to  heat  the  flavor  source  can  be 
predominately  conductive.  In  contrast,  in  non-dis- 
tributed  designs,  convective  heat  transfer  plays  a 
dominant  role  in  heating  the  flavor  source  since  the 
distance  of  separations  are  necessarily  larger. 

The  second  type  of  "extraneous"  material  that 
is  sandwiched  in  between  the  combustion  front  of 
the  heat  source  and  the  flavor  bed,  in  non-distrib- 
uted  designs,  is  flavor  source  material  that  has 
been  "depleted"  of  flavor.  This  type  of  material  is 
flavor  source  material  which  has  been  heated  for 
so  long  that  its  capability  to  further  emit  flavor- 
containing  substance  has  been  reduced  to  a  point 
where  it  is  not  significantly  contributing  to  total 
volume  of  flavor  and  aerosol  that  the  consumer  is 
flavor  generating.  Such  material  will  exist  close  to 
the  heat  source  and  will  increase  in  volume  with 
each  puff  as  the  flavor  generating  substance  is 
depleted.  As  was  the  case  with  the  extraneous  non- 
combusted  heat  source  material  discussed  above, 
this  depleted  flavor  source  is  also  positioned  in 
between  the  combustion  front  of  the  heat  source 
and  the  localized  regions  in  the  flavor  bed  that  are 
emitting  flavor-containing  substance.  As  such,  it  is 
also  an  unnecessary  heat  sink.  In  order  to  heat  up 
"un-depleted"  flavor  source  material  to  a  given 
temperature  so  that  it  can  emit  significant  amounts 
of  flavor-containing  substance,  this  extraneous  ma- 
terial  in  the  flavor  generating  article  must  also  be 
heated  up  for  no  beneficial  reasons.  Consequen- 
tially,  the  heat  output  of  the  heat  source  must  be 
larger  than  would  otherwise  be  required.  As  dis- 
cussed  above,  this  disadvantage  exists  in  non- 
distributed  designs  because  the  heat  transport 
characteristics  of  the  flavor  generating  article  are 
uni-dimensional  since  DCF  and  DFS  are  in  the  same 
direction.  In  contrast  to  the  extraneous  material 
associated  with  the  heat  source,  there  will  be  more 
of  the  second  type  of  extraneous  material  during 
the  later  puffs  of  the  flavor  generating  article.  This 
second  type  of  extraneous  material  is  responsible 
for  the  degradation  in  quality  during  the  last  few 
puffs  of  the  article. 

The  fact  that  there  is  extraneous  material  (i.e., 
non-combusted  heat  source  material  and  depleted 
flavor  source  material)  which  acts  as  an  unnec- 
essary  heat  sink  is  not  as  much  of  a  problem  as 

5  the  fact  that  the  volume  and  mass  of  it  is  not 
constant  over  the  lifetime  of  the  flavor  generating 
article.  The  amount  of  extraneous  material,  in  non- 
distributed  designs,  varies  from  the  first  puff  of  the 
flavor  generating  article  to  the  fifth  puff  and  further 

w  to  the  last  puff.  As  a  result,  the  relative  delivery  of 
flavor  to  the  consumer  varies  from  the  first  to  the 
fifth  to  the  last  puff  of  the  flavor  generating  article. 
In  contrast,  with  the  distributed  design  of  the 
present  invention,  the  amount  of  material  in  be- 

75  tween  the  heat  source  and  the  flavor  source  can  be 
fixed  and  constant  for  each  individual  puff.  This 
fundamental  difference  between  distributed  and 
non-distributed  heat  sources  is  conceptually  de- 
picted  in  FIG.  9  where  the  flavor  delivery  profiles 

20  from  distributed  and  non-distributed  heat  sources 
are  compared.  As  seen  in  FIG.  9,  the  flavor  deliv- 
ery  to  the  consumer  with  non-distributed  heat  sour- 
ces  varies  from  puff  to  puff,  in  contrast  to  distrib- 
uted  heat  sources  where  the  distributed  flavor 

25  source  is  put  is  thermal  contact  with  the  distributed 
heat  source.  As  discussed  above,  the  source  of  the 
flavor  delivery  variation  in  non-distributed  designs 
is  due  to  the  non-constant  extraneous  material 
which  exists  in  between  the  combustion  front  of  the 

30  heat  source  and  the  flavor  source  and  which  acts 
as  an  unnecessary  heat  sink.  The  rise  in  relative 
delivery  depicted  in  FIG.  9  during  the  first  few  puffs 
of  the  non-distributed  design,  as  discussed  above, 
is  associated  with  extraneous  heat  source  material. 

35  In  contrast,  the  fall-off  in  relative  delivery  depicted 
in  FIG.  9  during  the  last  few  puffs  of  the  non- 
distributed  design  is  associated  with  the  extraneous 
"depleted"  flavor  source  material. 

Because  of  the  distributed  nature  of  the  heat 
40  sources  of  the  present  invention,  the  flavor  delivery 

for  each  individual  puff  of  the  flavor  generating 
article  can  be  precisely  controlled.  The  insulating 
material  included  in  the  flavor  generating  units  of 
the  present  invention  assists  in  allowing  for  precise 

45  control  over  the  heat  transfer  characteristics  of  the 
flavor  generating  article.  The  insulating  material  is 
chosen  as  a  design  parameter. 

For  example,  if  it  is  desired  to  produce  a 
particular  puff  of  smoke  which  is  "rich"  or  has  "full 

50  flavor"  as  in  conventional  flavor  generating  articles, 
then  the  insulator  material  should  be  chosen  so 
that  the  flavor  source  is  exposed  to  a  temperature 
which  would  allow  the  tobacco  elements  of  the 
flavor  source  to  undergo  extensive  pyrolysis.  In 

55  general,  in  the  present  invention,  exposing  the  fla- 
vor  source  to  high  temperatures  can  be  accom- 
plished  in  two  (2)  alternate  ways  depending  upon 
the  heat  source  material  properties.  If  the  heat 
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source  is  at  a  temperature  much  higher  than  that 
needed  to  produce  the  necessary  extensive 
pyrolysis  in  the  flavor  source,  then  a  thick  insulator 
with  a  low  thermal  conductivity  can  be  inserted  in 
between  the  heat  source  and  the  flavor  source. 
Alternately,  if  the  heat  source  is  not  at  such  high 
temperatures,  but  only  at  a  temperature  which  is 
only  close  to  the  pyrolysis  temperature  of  the  flavor 
source,  then  it  would  be  necessary  to  couple  most 
of  the  heat  that  is  generated  in  the  heat  source 
directly  to  the  flavor  source.  This  can  be  accom- 
plished  by  choosing  a  very  thin  insulator  with  high 
thermal  conductivity  or  possibly  even  eliminating 
the  insulator  material  altogether  by  positioning  the 
flavor  source  in  direct  physical  contact  with  the 
heat  source.  With  either  of  the  above  alternatives,  it 
is  seen  that  the  production  of  a  "rich"  or  "full 
flavor"  smoke  can  be  achieved  by  varying  the 
design  parameters  of  the  flavor  generating  unit. 
These  parameters  include,  among  others,  the  tem- 
perature  of  the  heat  source  and  the  thickness  and 
thermal  conductivity  of  an  insulating  material  posi- 
tioned  in  between  the  heat  source  and  the  flavor 
source,  if  at  all  included  in  the  design  of  the  flavor 
generating  unit. 

As  a  second  example,  if  it  is  desired  to  pro- 
duce  a  smoke  which  is  "lean,"  then  the  insulator 
material  should  be  chosen  so  that  the  flavor  source 
is  not  exposed  to  a  temperature  which  would  allow 
the  tobacco  elements  of  the  flavor  source  to  un- 
dergo  extensive  pyrolysis.  In  general,  in  the 
present  invention,  limiting  the  exposure  of  the  fla- 
vor  source  to  a  low  temperature  can  also  be  ac- 
complished  in  two  (2)  alternate  ways  depending 
upon  the  heat  source  properties.  If  the  heat  source 
is  at  a  temperature  much  higher  than  the  combus- 
tion  temperature  of  the  flavor  source,  then  a  thick 
insulator  with  a  low  thermal  conductivity  should  be 
inserted  in  between  the  heat  source  and  the  flavor 
source.  Alternatively,  if  the  heat  source  is  not  at 
such  high  temperatures,  but  only  at  a  temperature 
which  is  close  to  or  lower  than  the  extensive 
pyrolysis  temperature  of  the  flavor  source,  then 
most  of  the  heat  that  is  generated  in  the  heat 
source  can  be  coupled  directly  to  the  flavor  source 
without  extensive  pyrolysis  of  the  flavor  source.  As 
a  result,  it  is  possible  to  choose  a  very  thin  insula- 
tor  with  high  thermal  conductivity  or  possibly  even 
eliminating  the  insulator  material  altogether  by  po- 
sitioning  the  flavor  source  in  direct  physical  contact 
with  the  heat  source.  With  either  of  the  above 
alternatives,  it  is  seen  that  the  production  of  a 
"lean"  smoke  can  be  achieved  by  varying  the 
design  parameters  of  the  flavor  generating  unit. 

Above  it  was  discussed  how  either  a  "rich"  or 
a  "lean"  smoke  could  be  achieved  by  the  present 
invention.  Of  course,  a  quality  of  smoke  in  between 
these  extremes  is  also  achieved  with  the  present 

invention  by  varying  the  design  parameters  of  the 
flavor  generating  unit.  Furthermore,  another  advan- 
tage  of  the  distributed  nature  of  the  flavor  generat- 
ing  unit  of  the  present  invention  is  that  a  single 

5  flavor  generating  article  can  be  "programmed"  to 
have  various  qualities  of  puffs  (i.e.,  both  "rich"  and 
"lean"  puffs).  An  example  of  this  type  of  embodi- 
ment  can  be  explained  with  reference  to  FIGS.  8A 
and  8B.  The  embodiment  of  FIGS.  8A  and  8B  can 

w  be  programmed  to  have  the  first  five  puffs  of  the 
flavor  generating  unit  generate  a  "rich"  smoke 
while  the  last  four  puffs  could  generate  a  "lean" 
smoke.  This  can  be  accomplished  in  various  ways. 
First,  the  thickness  of  the  insulator  under  the  first 

75  five  individual  flavor  source  components  can  be 
small  while  the  thickness  under  the  last  four  com- 
ponents  can  be  large.  Second,  the  thermal  con- 
ductivity  of  the  insulator  under  the  first  five  individ- 
ual  flavor  source  components  can  be  large  while 

20  the  conductivity  under  the  last  four  components 
can  be  small.  Third,  the  combustion  temperature  of 
the  heat  source  itself  can  be  designed  to  be  non- 
uniform  down  the  distributed  length  of  the  source. 
For  example,  the  heat  source  could  be  designed  to 

25  have  a  high  combustion  temperature  under  the  first 
five  individual  flavor  source  components  while  un- 
der  the  last  four  components  the  combustion  tem- 
perature  could  be  designed  to  be  small.  As  dis- 
cussed  below  with  respect  to  another  embodiment 

30  of  the  present  invention,  a  fourth  possibility  for 
producing  a  high  heat  source  temperature  under 
the  first  five  individual  flavor  source  components 
and  a  lower  one  under  the  last  four  would  be  to 
incorporate  a  second  insulator  material  under  the 

35  back  side  of  the  heat  source  underneath  the  first 
five  components. 

The  above  discussion  explains  how  the  quality 
of  the  first  five  puffs  of  the  flavor  generating  article 
could  be  "programmed"  to  be  different  than  the 

40  last  four  in  FIGS.  8A  and  8B  by  changes  in  the 
design  and  geometry  of  the  flavor  generating  unit. 
Of  course  the  flavor  generating  unit  could  also  be 
"programmed"  so  that  the  quality  of  each  individ- 
ual  puff  is  different  than  the  other  puffs,  if  desired. 

45  The  preferred  embodiments  will  now  be  dis- 
cussed  in  detail  in  order  to  elaborate  on  the  fea- 
tures  of  the  present  invention.  It  should  be  under- 
stood  that  these  embodiments  should  not  be  inter- 
preted  to  limit  the  present  invention  in  any  way. 

50  A  first  preferred  embodiment  of  a  flavor  gen- 
erating  article  according  to  the  present  invention  is 
shown  in  FIGS.  1-7.  Flavor  generating  article  10 
consists  of  an  active  element  11  and  an  optional 
expansion  chamber  tube  12,  overwrapped  by  ciga- 

55  rette  wrapping  paper  14,  and  a  filter  element  13 
attached  by  tipping  paper  205.  Wrapping  paper  14 
preferably  is  a  cigarette  paper  treated  to  minimize 
thermal  degradation,  such  as  a  magnesium  oxide, 
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or  other  suitable  refractory  type,  cigarette  paper. 
As  discussed  in  more  detail  below,  active  element 
11  includes  a  distributed  flavor  generating  unit  26 
which  includes  a  distributed  heat  source  20  and  a 
distributed  flavor  source  21  which  releases  flavored 
vapors  and  gases  when  heated.  Optionally,  distrib- 
uted  flavor  generating  unit  23  includes  an  insulating 
material  24  to  further  control  the  heat  transfer  char- 
acteristics  of  the  distributed  flavor  generating  unit 
26,  as  discussed  in  detail  below.  The  vapors  gen- 
erated  from  flavor  source  21  form  an  aerosol  and 
pass  into  an  optional  expansion  chamber  tube  12 
and  mouthpiece  element  13,  and  then  into  the 
mouth  of  a"  smoker." 

In  the  embodiment  of  FIGS.  1-7,  distributed 
heat  source  20  is  substantially  rectangular  and  flat 
in  shape.  Preferably,  distributed  heat  source  20  has 
dimensions  of  width  and  length  so  that  flavor  gen- 
erating  article  10  has  dimensions  comparable  to 
the  diameter  and  length  of  a  conventional  flavor 
generating  article,  such  as  a  cigarette.  As  such,  its 
preferred  dimensions  should  be  about  50  mm  long, 
about  7.4  mm  wide,  and  about  2  mm  thick.  Distrib- 
uted  heat  source  20  can  be  fabricated  using  any  of 
the  heat  source  materials  and  methods  described 
in  detail  above. 

In  the  embodiment  of  FIGS.  1-7,  flavor  source 
21  is  also  substantially  rectangular  and  flat  in 
shape.  Its  width  is  comparable  to  the  width  of  heat 
source  20  but  has  a  length  that  is  shorter  than  heat 
source  20  so  as  to  offset  heat  source  20  from  the 
flavor  source  21  .  This  "offset"  exposes  an  area  206 
of  heat  source  20  so  that  flavor  source  21  does  not 
combust  upon  lighting  of  flavor  generating  article 
10.  Flavor  source  21  can  be  fabricated  using  any  of 
the  flavor  source  materials  and  methods  described 
in  detail  above. 

Given  sufficient  oxygen,  as  discussed  in  more 
detail  below,  heat  source  20  will  burn  to  produce 
mostly  carbon  dioxide.  As  also  discussed  below, 
radiant  energy  reflector  sleeve  22  of  active  element 
11  is  substantially  non-combustible,  and  does  not 
burn  during  flavor  generating  of  article  10.  Further, 
article  10  is  constructed  in  such  a  way  that  flavor 
source  21  is  in  thermal  contact  with  distributed 
heat  source  20  so  that  the  temperature  that  flavor 
source  21  is  exposed  to  is  controlled  by  the  de- 
sign,  geometry,  and  positioning  of  distributed  heat 
source  20,  flavor  source  21  and,  if  included,  insula- 
tor  material  24.  By  controlling  the  design,  geometry 
and  positioning  of  these  three  elements,  along  with 
their  position  relative  to  radiant  energy  reflector 
sleeve  22,  the  heat  transfer  characteristics  of  dis- 
tributed  flavor  generator  unit  26  can  be  precisely 
controlled.  As  a  result,  the  transfer  of  heat  from 
heat  source  20  into  flavor  source  21  can  be  can  be 
regulated  so  that  the  temperature  which  flavor 
source  21  achieves  can  also  be  precisely  con- 

trolled.  As  such,  the  design  and  geometry  of  dis- 
tributed  flavor  generator  unit  26  can  be  chosen  so 
that  flavor  source  21  undergoes  either  pyrolysis  or 
combustion. 

5  Turning  to  the  details  of  the  construction  of 
article  10  in  FIGS.  1-7,  active  element  11  is  housed 
in  an  inner  radiant  energy  reflector  sleeve  22. 
Distributed  flavor  generator  unit  26  is  held  within 
inner  sleeve  22  along  its  distributed  length.  Op- 

w  tional  expansion  chamber  tube  12  with  its  inner 
sleeve  23  adds  to  the  length  of  article  10  and  thus 
article  10  has  the  appearance  of  an  ordinary  ciga- 
rette.  Wrapper  14  holds  active  element  11  and 
expansion  chamber  tube  12  together.  Preferably, 

75  cigarette  wrapping  paper  14  will  have  sufficient 
porosity  to  allow  air  to  be  admitted  through  paper 
14  and  radiant  energy  reflector  sleeve  22  to  sup- 
port  combustion  of  heat  source  20. 
Alternatively,  paper  14  may  be  perforated,  such  as 

20  by  laser  perforation,  in  the  region  of  radiant  energy 
reflector  sleeve  22  which  surrounds  heat  source  20. 

Preferably,  aluminum  insert  27,  fitted  in  be- 
tween  active  region  11  and  expansion  chamber 
tube  12,  leaves  only  a  plurality  of  orifices  28  for  the 

25  passage  of  the  hot  vapors.  Passage  of  hot  vapors 
through  plurality  of  orifices  28  causes  the  vapors  to 
increase  their  velocity  and  then  expand  into  expan- 
sion  chamber  tube  12.  Expansion  of  the  vapors  and 
gases  into  the  expansion  chamber  causes  cooling 

30  of  the  saturated  vapors  to  form  a  stable  aerosol, 
thereby  minimizing  condensation  on  segments  29 
and  200,  increasing  the  delivery  of  aerosol  to  the 
"smoker."  The  degree  of  expansion,  and  therefore 
of  cooling,  may  be  controlled  by  varying  the  size 

35  and  density  of  orifices  28  and  the  volume  of  expan- 
sion  chamber  12.  Aluminum  insert  27  also  serves 
as  a  heat  sink  so  that  radiated  and  convective  heat 
from  heat  source  20  does  not  cause  over 
heating/combustion  of  the  tobacco  filler  in  segment 

40  200,  if  present,  or  the  cellulose  acetate  filter  plug 
201. 

Mouthpiece  element  13  may  be  a  hollow  tube 
or  may  include  segment  29.  Mouthpiece  element 
13  preferably  includes  two  segments  29  and  200. 

45  Segment  29  is  a  cellulose  acetate  filter  plug  201 
wrapped  in  plug  wrap  202.  Segment  200  is  a  rod  of 
tobacco  filler,  wrapped  in  plug  wrap  203,  which,  in 
addition  to  further  cooling  the  aerosol  and  providing 
some  filtration,  may  impart  additional  tobacco  taste. 

50  The  tobacco  filler  in  segment  200  is  preferably  cut 
at  the  standard  thirty  (30)  cuts  per  inch,  but  may 
be  coarser  to  minimize  filtration.  For  example,  the 
tobacco  filler  may  be  cut  at  about  fifteen  (15)  cuts 
per  inch.  The  two  segments  29  and  200  of  mouth- 

55  piece  element  13  are  jointly  overwrapped  by  plug 
wrap  204,  and  the  entire  mouthpiece  element  13  is 
attached  to  the  remainder  of  article  10  by  tipping 
paper  205. 
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Returning  to  the  structure  of  active  element  1  1  , 
heat-side  space  39  is  provided  so  that  there  is 
sufficient  air  flow  to  distributed  heat  source  20  to 
allow  for  sustained  combustion  and  so  that  the 
amount  of  heat  which  is  conducted  to  flavor  source 
21  is  sufficient  so  as  to  allow  flavor  source  21  to 
achieve  its  desired  temperature.  For  the  former 
reason,  radiant  energy  reflector  sleeve  22  is  perfo- 
rated  so  as  to  allow  air  to  pass  through  it.  prefer- 
ably,  the  open  area  and  permeability  of  radiant 
energy  reflector  sleeve  22  should  be  large  enough 
so  that  the  permeability  of  air  and  oxygen  through 
the  composite  of  wrapping  paper  14  and  radiant 
energy  reflector  sleeve  22  is  limited  and  controlled 
by  the  permeability  of  wrapping  paper  14.  Under 
these  conditions,  it  would  be  mainly  the  permeabil- 
ity  of  wrapping  paper  14  that  would  determine  the 
mass  burn  rate  of  distributed  heat  source  20.  In  the 
alternative,  if  the  open  area  and  permeability  of 
radiant  energy  reflector  sleeve  22  is  not  so  large, 
then  the  permeability  of  the  combination  of  sleeve 
22  and  wrapping  paper  14  would  be  a  function  of 
the  individual  permeabilities  of  sleeve  22  and  wrap- 
ping  paper  14  and  would  not  be  limited  by  per- 
meability  of  wrapping  paper  14. 

Which  ever  air  permeability  design  is  chosen,  it 
is  desirable  for  article  10  to  provide  about  ten  (10) 
puffs  under  FTC  conditions  (i.e.,  a  two-second, 
thirty-five  milliliter  puff  taken  once  a  minute).  If  the 
mass  burn  rate  of  distributed  heat  source  20  is  too 
high,  each  puff  taken  by  a  "smoker"  will  deliver 
added  flavor  because  the  amount  of  heat  reaching 
distributed  flavor  source  21  will  be  enhanced.  This 
enhancement  occurs  as  a  result  of  distributed  heat 
source  20  emitting  heat  over  a  broader  area  than 
with  smaller  mass  burn  rates.  As  a  result  of  this 
broader  area  of  emission  of  heat,  distributed  flavor 
source  21  will  also  generate  flavor  over  a  broader 
area.  Since  more  of  heat  source  20  is  consumed  in 
each  puff,  heat  source  20  may  be  consumed  in 
fewer  than  ten  (10)  puffs.  Similarly,  if  the  mass 
burn  rate  is  too  low,  more  than  ten  (10)  puffs  will 
be  available,  but  each  of  these  puffs  will  deliver 
less  flavor  because  the  flavor  in  the  flavor  source, 
at  the  burn  front,  will  be  depleted.  In  addition,  if  the 
mass  burn  rate  is  too  low,  heat  source  20  may 
extinguish  before  the  "smoker"  is  ready  to  take 
another  puff. 

In  order  to  minimize  radiative  heat  loss  from 
article  10,  all  inner  surfaces  of  active  element  11 
should  preferably  have  the  ability  to  reflect  heat  so 
that  the  inner  walls  of  active  element  11  do  not 
absorb  large  amounts  of  heat  and  heat  up.  For 
example,  radiant  energy  reflector  sleeve  22  can  be 
made  from  metallized  paper.  More  preferably,  as 
seen  in  FIGS.  6  and  7,  radiant  energy  reflector 
sleeve  22  is  made  up  of  a  paper  layer  70  and  inner 
foil  layer  71  .  Foil  layer  71  reflects  heat  radiated  by 

heat  source  20  to  keep  it  hot  and  thus  to  ensure 
that  it  does  not  cool  down  below  its  ignition  tem- 
perature  and  become  extinguished. 

Paper  layer  70  may  be  made  by  spiral  winding 
5  a  paper  strip  or  using  other  well-known  techniques 

of  paper  tube  making.  Preferably,  however,  paper 
layer  70  and  foil  layer  71  are  passed  together 
through  a  garniture,  similar  to  that  used  in  the 
making  of  conventional  cigarettes,  which  forms 

w  them  into  a  tube.  In  that  preferred  embodiment,  the 
edges  of  paper  layer  70  is  either  porous  or  perfo- 
rated,  so  that  the  required  permeability,  referred  to 
above,  can  be  achieved.  Foil  layer  71  is  preferably 
made  by  taking  a  standard  1  to  10  mil  aluminum 

75  foil,  embossing  it  to  provide  raised  holes,  and  then 
calendaring  it  to  flatten  the  holes  so  that  the  perfo- 
rated  foil  is  more  nearly  smooth.  Although  calen- 
daring  closes  up  the  holes  somewhat,  the  desired 
permeability  can  be  achieved  by  taking  this  effect 

20  into  account  when  the  foil  is  embossed. 
Although  foil  layer  71  reflects  a  substantial 

portion  of  the  heat  produced  by  heat  source  20, 
some  of  the  heat  may  be  absorbed  and  therefore 
will  be  conducted  through  foil  layer  71  to  paper 

25  layer  70.  For  that  reason,  the  paper  used  in  paper 
layer  70  preferably  is  modified  to  prevent  combus- 
tion  so  that  it  does  not  ignite  when  article  10  is 
"smoked."  Furthermore,  if  desired,  paper  layer  70 
can  also  include  (not  shown  in  figures)  up  to  three 

30  layers  of  a  paper  treated  to  reduce  thermal  deg- 
radation,  such  as  magnesium  oxide,  or  other  suit- 
able  refractory  type,  cigarette  paper. 

In  a  most  preferred  embodiment,  in  order  to 
minimize  radiative  heat  loss  from  article  10,  radiant 

35  energy  reflector  sleeve  22  can  be  comprised  of  a 
single  perforated  aluminum  sleeve.  Its  inside  walls 
should  be  reflectorized  so  that  its  ability  to  reflect 
heat  is  maximized. 

Air  chamber  12  includes  air  chamber  sleeve  23 
40  which  preferably  is  not  perforated.  It  can  be  con- 

structed  out  of  heavy  paper  or  the  same  material 
which  radiative  energy  reflector  sleeve  22  is  made 
of.  Since  the  inner  walls  of  air  chamber  sleeve  23 
are  not  exposed  directly  to  heat  source  20,  it  is 

45  less  critical  that  air  chamber  sleeve  23  has  to  be 
designed  with  thermal  degradation  considerations 
in  mind,  in  contrast  to  radiant  energy  reflector 
sleeve  23. 

Finally,  active  element  11  is  provided  with  a 
50  reflective  end  cap  15  which  clips  into  radiant  en- 

ergy  reflector  sleeve  22  but  is  covered  by  wrapper 
14.  Cap  15  has  one  or  more  opening  16  which 
allow  air  into  active  element  11.  Opening  16  prefer- 
ably  is  located  at  the  periphery  of  cap  15.  In  the 

55  preferred  embodiment,  there  are  six  equiangular 
spaced  openings  16  each  having  a  diameter  of 
eighty  (80)  mils.  Cap  15  increases  the  reflection  of 
radiation  back  into  active  element  11,  and  also 

10 
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keeps  heat  source  20  from  falling  out  of  article  10  if 
it  somehow  becomes  lose.  This  is  important  when 
it  is  considered  that  heat  source  20  smolders  at  a 
high  temperature  between  puffs,  and  is  even  hotter 
during  puffs.  Cap  15  also  keeps  in  any  ash  that 
may  form  during  burning  of  heat  source  20. 

It  is  preferred  that  article  10  have  an  outer 
diameter  of  about  7.9  mm,  similar  to  a  conventional 
cigarette.  Heat  source  20  preferably  has  a  width  of 
about  7.4  mm  and  a  length  of  about  40  mm,  while 
active  element  11  preferably  has  an  overall  length 
of  about  50  mm.  Mouthpiece  element  13  preferably 
has  a  length  of  21  mm,  divided  between  a  10  mm 
cellulose  acetate  filter  portion  segment  29  and  an 
11  mm  tobacco  rod  portion  segment  200.  Expan- 
sion  chamber  tube  12  preferably  is  about  29  mm 
long,  so  that  article  10  overall  is  about  100  mm 
long,  which  is  comparable  to  a  conventional  "long- 
size"  cigarette. 

The  embodiment  of  FIGS.  1-7  has  a  distributed 
flavor  generating  unit  26  with  a  single  continuous 
distributed  flavor  source  21  which  sits  on  top  of  a 
single  continuous  distributed  insulator  material  24, 
if  such  a  material  is  included  in  the  design  of 
article  10.  However,  in  another  preferred  embodi- 
ment,  the  distributed  flavor  source  can  be  com- 
prised  of  a  plurality  of  individual  flavor  source  com- 
ponents.  In  such  an  embodiment  each  individual 
charge  represents  one  puff  of  the  article.  This  type 
of  preferred  embodiment  is  illustrated  in  FIGS.  8A 
and  8B  where  the  distributed  flavor  generating  unit 
226  is  comprised  of  single  continuous  distributed 
heat  source  220,  single  continuous  distributed  in- 
sulator  material  224  of  width  W!N  and  a  plurality  of 
individual  flavor  source  components  221  with  a 
contact  width  of  WCA.  This  embodiment  also  has  an 
"offset"  area  299  on  the  ignition  end  of  heat  source 
220  so  that  the  first  flavor  source  charge  221 
closest  to  the  ignition  end  of  distributed  flavor 
generating  unit  226  does  combust  upon  lighting  of 
flavor  generating  article  10. 

Another  preferred  embodiment  of  a  flavor  gen- 
erating  article  according  to  the  present  invention  is 
shown  is  FIG.  10A.  The  figure  only  shows  a  portion 
of  a  flavor  generating  article,  active  element  311. 
Such  active  element  could  be  incorporated  into  the 
flavor  generating  article  depicted  in  FIGS.  1-7 
above,  which  were  described  in  detail.  One  would 
simply  have  to  replace  active  element  11  of  FIGS. 
1-7  with  active  element  311  of  FIG.  10A. 

Active  element  311  includes  distributed  con- 
tinuous  flat  heat  source  320,  distributed  flavor 
source  321,  flavor  source  holder  331  and  perfo- 
rated  sleeve  322.  In  the  embodiment  of  FIG.  10A, 
distributed  heat  source  320  is  substantially  rectan- 
gular  in  shape  as  in  heat  source  21  of  FIGS.  1-7. 
Preferably,  distributed  heat  source  320  has  dimen- 
sions  of  width  and  length  so  that  the  flavor  generat- 

ing  article  in  which  it  is  incorporated  has  dimen- 
sions  comparable  to  the  diameter  and  length  of  a 
conventional  flavor  generating  article,  such  as  a 
cigarette.  Its  preferred  dimensions  should  be  about 

5  50  mm  long,  about  7.4  mm  wide,  and  about  2  mm 
thick.  Distributed  heat  source  320  can  be  fabricated 
using  any  of  the  heat  source  materials  and  meth- 
ods  described  in  detail  above. 

In  the  present  embodiment,  distributed  flavor 
w  source  321  is  comprised  of  a  plurality  of  individual 

flavor  source  components.  These  individual  compo- 
nents  can  exist  on  one  side  of  heat  source  320,  as 
was  the  case  for  the  embodiment  depicted  in  FIGS. 
8A-8B,  or  can  exist  on  both  sides  of  distributed 

75  heat  source  321,  as  depicted  in  FIG.  10A.  The 
flavor  source  material  that  the  individual  compo- 
nents  are  composed  of  can  be  chosen  from  any  of 
the  flavor  source  materials  described  in  detail 
above,  but  preferably  the  components  are  com- 

20  posed  of  pelletized  tobacco,  as  discussed  above. 
The  individual  flavor  source  components  are 

held  in  place  by  flavor  source  holder  331.  FIG.  10A 
depicts  a  plurality  of  "air  gaps"  324  in  between 
heat  source  320  and  flavor  source  holder  331. 

25  These  air  gaps  serve  the  same  purpose  that  the 
insulator  24  serves  in  the  embodiment  of  FIGS.  1- 
7.  The  function  of  the  insulating  air  gap  is  to  control 
and  regulate  the  heat  transfer  properties  of  the 
flavor  generating  unit  of  the  flavor  generating  arti- 

30  cle.  As  discussed  in  detail  above,  larger  insulator 
thicknesses  (i.e.,  larger  air  gaps)  reduce  the  tem- 
perature  that  the  flavor  source  is  exposed  to,  and 
consequently  reduce  the  potential  for  combustion 
of  the  tobacco  elements  in  the  flavor  source.  In  the 

35  embodiment  of  FIG.  10A  the  size  of  the  air  gap 
(i.e.,  the  thickness  of  the  insulator  substance)  can 
be  reduced  to  zero  by  simply  allowing  flavor 
source  material  321  to  come  into  direct  contact 
with  heat  source  320.  This  type  of  design  can  be 

40  achieved  by  simply  eliminating  that  portion  of  flavor 
source  material  holder  331  that  exists  adjacent  to 
the  insulating  air  gap  324. 

FIGS.  10B  and  10C  show  two  possible  embodi- 
ments  of  flavor  source  holder  331  where  the  size  of 

45  the  insulating  air  gap  is  zero  (i.e.,  flavor  source 
material  is  in  direct  physical  contact  with  the  heat 
source).  FIG.  10B  shows  an  embodiment  with  per- 
forations  in  side  wall  332  of  flavor  source  holder 
331  B.  FIG.  10C  shows  an  embodiment  without  per- 

50  forations  in  side  wall  333  of  flavor  source  holder 
331  C.  Both  figures  include  perforated  sleeve  322 
which  preferably  has  a  permeability  so  large  that 
when  the  sleeve  is  incorporated  into  a  flavor  gen- 
erating  article  similar  to  that  in  FIGS.  1-7,  the 

55  permeability  of  the  outer  wrapping  paper  (14  in 
FIGS.  1-7)  will  limit  the  permeability  of  the  compos- 
ite  structure.  The  presence  or  absence  of  perfora- 
tions  in  flavor  source  holder  321  will  influence 

11 
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smaller  contact  times),  as  shown  in  FIG.  11B,  the 
total  delivery  of  flavor  (the  integrated  area  under 
the  relative  flavor  delivery  curves)  is  smaller  than 
with  larger  contact  areas  (i.e.,  larger  contact  times), 

5  as  shown  in  FIG.  11  A. 
It  should  be  pointed  out  that  this  type  of  in- 

dividual  puff  control  discussed  herein  is  not  possi- 
ble  in  non-distributed  designs  where  the  heat  trans- 
port  characteristics  of  the  flavor  generating  article 

w  axe  uni-dimensional  since  DCF  and  DFS,  as  dis- 
cussed  above,  are  in  the  same  direction. 

FIGS.  10A,  11A  and  1  1  B  show  how  the  design 
of  the  flavor  source  holder  can  be  varied  in  an 
embodiment  of  a  flavor  generating  article  of  the 

75  present  invention  with  a  distributed  continuous  flat 
heat  source.  In  a  further  embodiment  of  the  present 
invention,  the  distributed  heat  source  can  be  cylin- 
drical.  Such  an  embodiment  is  shown  in  FIGS. 
12A-12C,  where,  analogously  with  FIGS.  10A,  11A 

20  and  1  1  B,  the  width  of  the  contact  area,  WCA,  is  also 
varied.  The  inner  radius  of  cylindrical  heat  source 
420  should  be  designed  in  the  same  manner  that 
the  heat  source  of  the  other  embodiments  of  the 
present  invention  are  designed.  As  discussed 

25  above,  the  inner  heat  space  439  should  be  large 
enough  so  that  sufficient  oxygen  is  present  inside 
cylindrical  heat  source  420  so  that  the  heat  source 
does  not  extinguish  in  between  puffs.  Furthermore, 
it  should  not  be  so  large  that  the  propagation  of  the 

30  combustion  front  down  heat  source  420  is  too  fast. 
Further  embodiments  of  the  present  invention 

are  shown  in  FIGS.  13A  and  13B  where  flat-ladder- 
type  of  distributed  heat  sources  are  depicted.  In 
this  embodiment,  active  element  511  includes  dis- 

35  tributed  flat-ladder  heat  source  520  and  perforated 
sleeve  522.  Flat-ladder  heat  source  includes  left  leg 
520B  and  right  leg  520A.  These  two  legs  are 
connected  by  rung  520STP.  FIG.  13B  depicts  four 
embodiments  (I,  II,  III  and  IV)  of  the  cross  section 

40  of  rung  520STP  along  line  A-A  of  FIG.  13A.  In 
embodiment  I  of  FIG.  13B,  rung  520STP  includes 
left  leg  520B  and  right  leg  520A  which  are  con- 
nected  by  heat  source  rung  520C.  Preferably, 
these  three  components  comprise  a  one-piece  heat 

45  source,  as  opposed  to  a  heat  source  where  parts 
520B,  520A  and  520C  are  attached  together  after 
fabrication  of  the  individual  parts.  Included  on  one 
side  of  heat  source  rung  520C  is  individual  flavor 
source  charge  521  . 

50  In  embodiment  II  of  FIG.  13B,  heat  source  rung 
520C  is  bounded  on  one  side  with  individual  flavor 
source  charge  521  and  on  the  opposite  side  with 
individual  insulator  material  524  of  width  W!N.  The 
insulator  material  serves  the  same  purpose  of  regu- 

55  lating  and  controlling  the  heat  transport  properties 
of  the  flavor  generating  unit  as  did  the  insulator 
material  in  FIGS.  1-8  and  the  "air  gap",  in  the 
discussion  surrounding  FIGS.  10-12  above. 

flavor  delivery  to  the  consumer.  The  density  of 
perforations  should  be  chosen  so  that  flavor  deliv- 
ery  is  optimized,  depending  upon  the  specific  ge- 
ometry  and  materials  of  which  active  element  311 
are  composed.  Since  the  perforation  density  will 
also  influence  the  mass  burn  rate  of  heat  source 
320,  the  specific  optimized  density  will  also  depend 
upon  the  structure  of  heat  source  320.  One  of 
ordinary  skill  in  the  art  would  adjust  the  perforation 
density  of  flavor  source  holder  331  in  the  same 
manner  that  the  permeability  is  adjusted  in  the 
composite  wrapping  paper  and  outer  sleeve  in  oth- 
er  forms  of  flavor  generating  articles. 

Flavor  source  holder  331  and  perforated  sleeve 
322  can  be  formed  of  thermally  stable  paper  treat- 
ed  to  minimize  thermal  degradation  as  discussed 
above  with  respect  to  the  embodiment  depicted  in 
FIGS.  1-7,  or  more  preferably,  can  be  formed  from 
aluminum  preferably  about  1  to  2  mils  thick. 

In  the  present  embodiment,  the  width  of  the 
contact  area  of  the  flavor  source  holder  (labelled 
WCA  in  FIG.  10A)  facing  heat  source  320  can  also 
be  varied  in  addition  to  the  "air  gap"  between  the 
heat  source  and  flavor  source.  This  aspect  of  the 
present  invention  is  depicted  in  FIGS.  11A  and 
1  1  B,  where  embodiments  with  a  large  and  a  small 
contact  area,  respectively,  are  shown.  Included  in 
FIGS.  11A  and  1  1  B  are  conceptual  flavor  delivery 
profiles  associated  with  the  flavor  generating  units. 
In  the  FIG.  11A  embodiment,  a  flavor  source  holder 
with  a  larger  width  of  contact  area,  WCA,  than  in 
FIG.  10A  is  shown.  In  the  FIG.  1  1  B  embodiment  of 
the  present  invention,  the  width  of  contact  area  has 
been  reduced  to  a  point  where  the  pellets  of  the 
flavor  source  do  not  come  into  direct  physical 
contact  with  the  distributed  heat  source.  As  a  result 
of  reducing  the  contact  area,  extensive  pyrolysis  of 
the  flavor  source  pellets  closest  to  the  heat  source 
is  less  likely  in  the  design  of  FIG.  1  1  B  in  compari- 
son  to  the  designs  of  FIGS.  10A-10C  and  11  A. 
Because  of  this  effect,  reducing  the  width  of  the 
contact  area  serves  the  same  purpose  as  inserting 
an  insulator  in  between  the  flavor  source  and  heat 
source:  to  control  and  regulate  the  heat  transfer 
properties  of  the  flavor  generating  unit  and  to  re- 
duce  the  temperature  that  the  majority  of  the  flavor 
source  material  is  exposed  to. 

A  second  aspect  of  the  effect  of  varying  the 
width  of  the  contact  area  of  the  present  invention  is 
that  it  allows  the  quantity  of  flavor  delivered  to  the 
consumer  in  a  single  puff  to  be  precisely  con- 
trolled.  This  added  benefit  of  the  present  invention 
is  conceptually  depicted  underneath  the  embodi- 
ments  of  the  flavor  generating  units  in  FIGS.  11A 
and  1  1  B,  where  delivery  of  flavor  to  the  consumer 
is  plotted  against  time  as  the  combustion  front 
moves  down  along  the  distributed  heat  source  in 
the  DCF  direction.  For  smaller  contact  areas  (i.e., 
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In  embodiment  III  of  FIG.  13B,  heat  source 
rung  520C  is  bounded  on  both  sides  with  flavor 
source  material:  on  the  top  side  of  the  rung  is 
individual  flavor  source  charged  521  A,  while  on  the 
opposite  side  is  individual  flavor  source  charge 
521  B. 

In  embodiment  IV  of  FIG.  13B,  heat  source 
rung  520C  includes  individual  flavor  source  charge 
521  which  is  separated  from  the  rung  by  individual 
insulator  material  524  of  width  W!N. 

Another  embodiment  of  the  present  invention  is 
shown  in  FIGS.  14A-14C.  This  embodiment  in- 
cludes  distributed  cylindrical  heat  source  620,  dis- 
tributed  mono-layer  flavor  source  621  ,  flavor  source 
holder  631  and  perforated  sleeve  622.  Distributed 
flavor  source  621  is  in  thermal  contact  with  distrib- 
uted  cylindrical  heat  source  620.  An  air  gap  624  of 
width  W|N  between  heat  source  620  and  flavor 
source  621  serves  the  purpose  of  an  insulator  so 
as  to  control  and  regulate  the  transfer  of  heat  to 
flavor  source  621  from  heat  source  620.  FIG.  14B 
is  a  cross  section  of  FIG.  14A  at  A-A,  whereas  FIG. 
14C  is  a  cross  section  of  FIG.  14A  at  B-B.  As  can 
be  seen  from  the  cross-section,  flavor  source  621 
comprises  a  thin  mono-layer  of  flavor  source  pel- 
lets  where  the  distance  of  separation  between  per- 
forated  sleeve  622  and  insulating  air  gap  624  is 
small.  Such  a  thin  layer  results  in  extremely  effi- 
cient  heat  transfer  from  the  heat  source  to  the 
outer  edge  621  E  of  flavor  source  621  and  therefore 
a  higher  quality  puff. 

The  following  specific  example  is  intended  to 
illustrate  an  embodiment  of  the  present  invention. 

Example  I 

A  7  mm  wide,  60  mm  long,  0.30mm  thick 
carbon  heat  source  was  coated  with  a  calcium 
carbonate  paste.  The  paste  was  prepared  by  mix- 
ing  2%  CMC  (carboxymethyl  cellulose),  40% 
CaCO3  ,  and  58%  water.  The  paste  was  coated  and 
after  drying  was  0.38  mm  thick  and  3  mm  in  width 
along  the  length  of  the  carbon  heat  source.  A 
tobacco  mixture  composed  of  6.2%  glycerin,  1.2% 
pectin,  2.4%  wheat  starch,  31.5%  tobacco  and 
58.5%  water  was  coated  over  the  CaCO3  surface 
and  dried.  The  laminated  structure  was  ignited  and 
the  heat  transfer  to  the  tobacco  was  sufficient  for 
generation  of  an  aerosol  without  combustion  of  the 
tobacco. 

One  skilled  in  the  art  will  appreciate  that  the 
present  invention  can  be  practiced  by  other  than 
the  described  embodiments  and  examples,  which 
are  presented  for  purposes  of  illustration  only. 

For  example,  with  a  continuous,  cylindrical  and 
hollow  heat  source,  as  shown  at  420  in  Figs.  12  A- 
C,  the  distributed  flavor  source  may  be  a  continu- 
ous  cylindrical  and  monolayer  flavor  source. 

Claims 

1.  A  flavor  generating  unit  for  incorporation  into  a 
flavor  generating  article,  comprising  a  combus- 

5  tible  heat  source  (20  etc)  and  a  flavor  source 
(26  etc)  disposed  in  heat  transfer  relationship 
with  the  heat  source,  characterized  in  that:  the 
heat  source  is  a  distributed  heat  source  and 
the  flavor  source  (21  etc)  is  a  distributed  flavor 

w  source  in  thermal  contact  with  the  distributed 
heat  source,  such  that  after  initial  generation  of 
heat  at  a  first  end  of  the  heat  source  a  com- 
bustion  front  propagates  in  a  first  direction 
(DCF)  towards  a  second  end  of  the  heat  source 

75  and  heat  is  transferred  to  the  flavor  source  in  a 
second  direction  (DFS)  distinct  from  the  first 
direction. 

2.  The  flavor  generating  unit  of  claim  1  wherein 
20  the  distributed  heat  source  (220,  320,  420)  is 

continuous  and  flat. 

3.  The  flavor  generating  unit  of  claim  2  wherein 
the  distributed  heat  source  (20)  and  distributed 

25  flavor  source  (21)  are  both  continuous  and  flat 
and  wherein  the  flavor  source  is  in  intimate 
physical  contact  with  the  heat  source  along  a 
flat  side  extending  in  the  first  direction. 

30  4.  The  flavor  generating  unit  of  claim  1  wherein 
the  distributed  heat  source  (420)  is  continuous, 
cylindrical  and  hollow. 

5.  The  flavor  generating  unit  of  claim  4  wherein 
35  the  distributed  heat  source  is  (420)  is  continu- 

ous,  cylindrical  and  hollow  and  wherein  the 
distributed  flavor  source  is  a  continuous,  cylin- 
drical  and  monolayer  flavor  source. 

40  6.  The  flavor  generating  unit  of  claim  1,  2  or  4 
wherein  the  distributed  flavor  source  comprises 
one  or  more  individual  flavor  source  compo- 
nents  (221,  321,  421,  521). 

45  7.  The  flavor  generating  unit  of  claim  6  wherein 
each  individual  flavor  source  (321)  component 
comprises  a  contact  area  adjacent  to  the  heat 
source  (320)  which  regulates  the  heat  transfer 
properties  of  the  flavor  generating  unit. 

50 
8.  The  flavor  generating  unit  of  claim  6  or  7 

wherein  the  distributed  heat  source  (520)  has  a 
flat-ladder  conformation  and  wherein  the  in- 
dividual  flavor  source  components  (521)  are 

55  positioned  on  the  individual  rungs  (520C)  of 
the  ladder. 

13 



25  EP  0  532  194  A1  26 

9.  The  flavor  generator  of  claim  6,  7  or  8  wherein 
the  individual  flavor  source  components  (221, 
321,  421,  521)  each  generate  flavor-containing 
substance  corresponding  to  substantially  a  sin- 
gle  puff  of  the  flavor  generating  article.  5 

10.  The  flavor  generating  unit  of  any  preceding 
claim,  further  comprising  an  insulating  sub- 
stance  (24,  224,  324,  524)  in  thermal  contact 
with  the  distributed  heat  source  (20,  220,  320,  w 
520),  which  regulates  the  heat  transfer  char- 
acteristics  of  the  flavor  generating  unit. 

11.  The  flavor  generating  unit  of  claim  2  compris- 
ing  a  distributed  heat  source  (20),  a  distributed  75 
flavor  source  (21)  and  an  insulating  substance 
(24)  which  are  all  continuous  and  flat,  wherein 
the  distributed  flavor  source  is  in  intimate 
physical  contact  with  one  flat  side  of  the  in- 
sulating  substance  and  the  distributed  heat  20 
source  is  in  intimate  physical  contact  with  the 
second  flat  side  of  the  insulating  substance. 

12.  The  flavor  generating  unit  of  any  preceding 
claim  wherein  the  distributed  flavor  source  (21  25 
etc)  comprises  pelletized  tobacco  containing 
an  aerosol-forming  ingredient  and  a  filler. 

13.  A  flavor  generating  article  having  an  end  for 
reception  by  the  mouth  and  having  at  its  distal  30 
end,  remote  from  but  in  fluid  communication 
with  the  mouth  end,  a  flavor  generating  unit 
according  to  any  preceding  claim. 

35 
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