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Tm—e: Cigarette and heater for use in an electrical smoking
system.

Abrégs -

A cigarette (23) comprises a tobacco rod having filled and unfilled portions arranged so that
electncal heater elements (37) may overlap both portions. The rod includes a tubular tobacco
web. The web is constructed by converting tobacco feedstock into a continuous sheet of
tobacco web and converting the continuous sheet of tobacco web into one or more bobbins of
tobacco web suitable for automated manufacturg/cle cigarettes. A heater (25) comprises 3 )
supporiing hmb and electrically resistive heater t/ﬂades (37} defining a receptacle (27) for an \ //‘-\>{
inserted cigarette (Z3). Each blade comprises first and second heater blade legs each having a ) ’ / ’

first end and a second end, and a connecting section connecting the second end of the firse leg .
and the first end of the second leg. The blades (37) are heated by a resistive heating circuit
and heal the inserted cigarsite (23). The legs are separated by & gap to permit eniainmsay of

flavour substances ugon druwing,
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ccbacco web and a tlilug oI tobeczo located within tha tubular
tohacco wen The tcobacco rod is adaztaed to be slidingly
receivad bv an elactrical hezaier IZiwiura such Izt the
neater elsments lccate aleongcside the tobacco Tzdéd at  a
locatizcn tecwesn the Zrse end and an opposita end of the
tobaczo ol Praizrably the tlucg (or column) of tcbaceo
extends from the fres end of tnhe Tobaczco rod to a location

inserzion c<f ‘the cigarette 1inzo the lighter, ezzh heater
will locacze alcnoside the tcacco rod at a preceizrmined
locaticn alcong the tobacco zzsc and, preferaply, sush that
the lcngizudinal extent of ccntact betwesn the hsater and
the cigarezze (nereinzicer "nezter Iootprint”) superpases at
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ig. 4A 1s a sectional sice g

i in accordance with a preferred embodiment of the
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constucted 1o
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fixzure em=odying an aspect ©OI the present izvention
employing an electrical insulator coating forming a hub;
fixture embcdying an aspect ©i the present invencion having
serpenzine shaped heacter blade legs;

FIG. 17A is Iront, cross-sectionzl view of a heater

blade naving a plznar underside <Zzcing an  inserted

TIG. 1% is a top view 0I a symme:zrical arrangemsnt of

showing an eliternative heaier embodiment;

TIC. 22 is a longitudinal cross-secticnal view of the
flavor cartridge receiving cavity of the electrical smoking
svsc-am cf FI3. 20, takan from line A--A of FIG. 20;

TIG. Z is & radizl cross-sectional wview showing

PR
T -

~ alte-naczive heztar embodiment; and

1]

FI&. 232 is a longitudinal cross-sectional view of the
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ele---izz} communication between the batteriass 32z and the
\ezzer elaments 37. orzferably, the rear porzion 35 is

adz—red to be readily opened and closed, such zs with screws
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placement of the

bazzeries. If desired, an electrical socket cr ccntacts may

he =vowvidzdi for recharging the batteries with house current

prefarably, the Iront housing portion 23 is ramovably

<;i-mes £op the rear housing portion 35, such zs with a

-t

dowverail Jjoint or a socket Ific. The hnousing 31 is

creferznly mads ZIrom a hard, heat-rasistant material
Prefervsi materizls include metallic or, wmcra fralerably,
rolvmaric materials Prafaxrzply, the nousing 1 Zzs cverall
Gime-sisrns of azcuz 10.7 cm by 3.8 cm by 1.3 cm. 52 that it
maw fis= comforzzbly in the hand of a smokar

m-a battariss 3Sa are sized to provicde suiliicient

-5 .5 wslts. The characteristics reguired oI :the power
so-r-e zrz, however, selected in view of the cherazsteristics

-7 am-msv componments in the smoking system 21, pzrticularly
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describes several cypes of power sources  useful  ip
ccnneczion with the smoking svstem of the Present inverntion

such as reschargeable battery sources and Power arranuements
woich comzrise a capacitor which is recharged by a battery.

Referring now to Fig 3, the front housing pcrtion 33

cI <the lighter 25 supports a substantially cylindrical
ly receives the cigaretce 23,

Tme neszter fixture 39 houses the heater elements 37 and is

fixed

Ticn to the heater elements 37 such that the heater

e_ements 37 are Dpositioned alongside ths ciczrette ar
earrroximezaely the same location zlong each Cigarezte. Where
gz nezi2r element 37 bezrs against (cx is in thexmz)
ccmtact with) a Iully inserzaed cigarsrce 23 is rzlerred to
nersln zs the hezter foorzorin:

T2 =zssure consistent placement of the heating elemenrcs

rs_ziive to each cigarette 23 from cigarette tqg

cizarezis, the heater fixturs 39 is provided with a stop 182

LmzTz the lighter 25. Other expedients for registering the
Tizzrette 23 relative to the lighter 25 could be used

ne2 Iront housing portion 23 of the lighter 25 also
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s=azced-zpart heating element 37 wnich are concentrically
2l:icmes wizh =tne raceptacle 27 and oI serpentine Icrm.

-
c=mmonly assi -=d U.S. Sarial No.

both oL whicn documents are

pe

raference in

theixr

thet are operabls &s part

o
d in commorly assigned

n.
).J
0
N
'.l
(8]
0
)

- appiication Serizl No.

PRl z wnich cocuments &Ire incsrporatad  herszin by
eefowzems in =meir enziretias; 2nd in the latar oortlico of
--ig “sgzripticn glivan Wit respect to Ifigurss 13 O 23

o= =ma ciozretts 23 craferanly eight tlmes at spaced
= - - -— -~ -~ - - - = <

- - - - ™
" osz=izns abcut  the perifiery < the cigaretztsz 23. The
eaze:ie~ =—smders elzhz pulls IICm the cigarezzz2 23, as 1s

smoking o©of a
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& smokar. The puiff-actuzted sensor <s 1s praferably ]

wizhin the fron- housing vorzion 33 of the lichrer 25 and

acjacent the cizarects 23 through a Passzgeway e&Xtending
u

S$enscr 45 suitazle fecr use in the Smoking svstem 21 ig

-

Cescrized in commenly assigned U.S. Partenc No. 5,080,671 (oM
21337), the disclosure cZ which is ~RCoroerztad herein oy
rzisrance The zuviI sa2nsor 43 Drefarably Comprises a Mocdsl
25:2C01D35 siliceon senser, manuiactured by the MicroSwiz=ch

sensing devices, suzh z2s rthese using hct-wixe anemcme:ry
he -

rincirles, have also bean successIully demonstrated to be

us=Iul for activating ean &sproprizte one of the hezter
elszments 37 upcn detaction of a8 change in air flow Orce
&tilvated Dy the senscr 43, the control circuicry 41 Cirec=g
el=ciriz curren:t tc  an erfpropriate  one of the ezler
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smcke of =& cigarette 23. The indicator 51 preferably
iazludes a seven-segmeat liquid crystal display. in
creferred empodiment, the indicator 51 displays the dJdigit
=gn when a cigareczte detactor 53 getects the presence oi a
cigaratze in the heater fixture 39. The deteczor 53
rreferzbly comprises a light sensor at the base of the

“ez-=s—= <iwzure 3% that detects wnhen a beam of light

~aflers=2d off an inserted clgaratte 23, Thereupon the
-izzrs=te cdatectcr 53 provides a signal to the circuitry <1

whicm, in turn, responsively provides a signal to the

indi-z-gr 1. The display of the cdigit "8" on the indicazor

1 y=3lsm-g that =he eich: puifs provided on each cigars:i:e
-3 zws zvailzble, i.e., ncne ¢ the hezter elesments 37 nzve
~gan accivazted o heszt the cigarsite  23. AZter <the

Zigiz "C". Whe= the cigarstts 23 1is removed from
“:ism-s> 25, =he cigaretts detector 53 no longer qdetects a
.ca of a cigarette 23 &and the indicator 51 is turned
e cigaratite detactor 53 is mocdulatad so that it
Zcae =mo- constanily emit a beam of light, which would

cehe-wice create &N unnecessary crain on the power source

-~

Toz28, Tarrolloon, Texas 75006, USA



10

15

20

25

; UIU623

2
indicate whether the Systam 15 active op inactive ( "opw or
= =n

o0fZ”) .
As one of several possible alternatives to using the

abcve-noted cigaretcs deteczor 53, a mechanica)

shcwn) may be provided to derect the presence or absence of

or

switch {not

2 cigarette 23 and a reser buztzon (not shown) may be

crcvided for resetting the circuizrv 241 when a8 new cigaratte
is inserted into the lighter :zs, €.9.. to cause the
indicator 51 to diszlay the cigit "g", erc. Power Sourcesg,
cirzuitry, puff-actuzrced Sexsors, and indicators useful with
the smoking system 2: of che presant invention ars described

N

in commonly assigned, U.S. Paren:t No. 5,060,672 (oM 1337)

znd the commonly assicned U.s3, batznt application Seripzl No.
07/%43,504, (PM 1330) bo:th of wnich are inccrporated by

-

ReZerring now to Fics. 42 zz3 ¢b, the Cigarettes 23 ag
constructed in accordance with ti2 praferrad embodiment of

the present invention comprises a tobacco rod €0 and

m

Zilter tipping 62, which &r2 jolned tocether with tioping

The partially-£filled, £illas cigarette 23 breferably
nas an essentially consta-- diamzzer along its length and
wnica like more ctraditional Clgarettes, is preferably

Zetwszen ap roximaczaly 7.5 mm and 8.5 mm in diametsr so that

o

the smoking system 21 provides a smoker a familiar "mouth
Zeel™. In the prafaerred emdodimant, the cigarecse 23 is 62

Tm In overall length, -nereby facilitating the uss os
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cenvercicnal packaging macaines in the packaging of the
cigarsztes 23. The combined length of the mouthpiece filter
154 and the free-flow filter 102 is preferably 30 mm. The

r:ioping paper preferably extends approximately 6 mm over the
0. The total length of the tobacco rod 62 is
mm. Other proportions, lengths and diamerers

==zv =e selected inst=2ad o©f those recited above for the

mma tobacco rod 60 of tha cigarette 23 preferably

- ]

ioriuses a tobacco web 65 which has Dbeen folded into a

»

obulzr (cylindrical) form.

An overwrap 71 intimetely enwraps the topaccs web 68
=zni is neié together along & loncitudinzl seam &5 is common
in  esascruction ©f  more traciiional cigarsties. The

prsferably, the cigaraite ovarwrap paper 71 is wrapped

-
inrizately about the tobacco web 5§ so as fo render external
zopezrzmce and feel cf a mcre tracitional cigarette. It has
n feund that & better tasting smoke is achieved when the
sverwrzs paper 71 is a standari type of cigarette paper
sreifarzbly a Ilax paper of apprcximately 20 to 50 CORESTA

insd as - the zmount of =zir, measured ia cubic

raze~izl, e.g., & paper sneet, in one minute at a pressure
o= of 1.0 kilopascal) and meore preferably oi abour 30 to

45 COESSTA, a basis weight of azproximately 23 to 33 grams
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L2
(@]

eI meser squared (g/m?) and more Preferably about 23 to

O
Fés

g/=*, and a filler loading (prafe:ably calecium carbonate)

aczroximately 23 to 353 by weight and more Dreferably 28 ro

The overwrap Daper 71 Preferably containsg litele of no

2
the cverwrap paper 71 and more breferabliy lagsg than 1
Tre tobacco web gg itsels praferadly comoris
w2 58 znd a layer of teobaces filavor materizl 70 locates
alcng ths inside surface ©f the base web gg. At the tippesz
€ 72 ¢f the tobacco rod 60, cthe tcrazzo wah gs together

with zhe overwran 71 are wrarced zhout the Subular Irse-flow

filzer zlug 7¢. The Zree-Flow Iilzar 72 Provices structurz:
deZinitizn and SUDPOIT at the tirred eng 72 ¢i the tobacecs

Tod 63 znd permits aerosol to be withdrzwn Zrom the interio-
cf the :zobacsco rod 60 with 2 minimum Pressurs drop. The
free-Ilcw filter 74 also acts as = Llow constricrion at the

ticzed =ad 72 of the tobacco rod 60, which is believed t=o

helz cromote the formation of &erosol curing a draw on the
CigarezZze 23. The frea-flow Iilter is Sreferzdly a: leasc -
millize-axr long to facilitate mackine handlinc and is

b

preferz>ly annular, although other shazes and Lypes of low

efflciency fFilters are suitakble, including cylindricezl

?Z the Zfraze end 78 of the tchacon roed 60, the tobacro

web ££ together with the overwrzp 71 a»e wIapped about z
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cylind:i:al robacco plug 80. preferably, the ropacco plug
go is :ons:ruc:ad separa:al f-om the tobaccd web 68 and
comorises @ relatively sheorc column of cut £filler tobacbé
-vz7 has been wrapoed within ond rsrained by a plug wrabd B4 .
pveferably the tobacco pluc 80 is consctructed on a
ca-wvenzicnal cigarestte rod making machine wheresin cut £iller
(;:eferably plended) 1is si- formec Into 2 continuous rod ol
c-zazccec on @ craveling pelt and enwrapped wirh a continuous

~:=non OF plug w=ap ga which 1s then glued along its

l:n;i:udinal seam and heat sezaled. However, ip accordance
wizTh tToe praferred empodiment of The presznt i-vzation, the

.z i1i==le or nC £i1ler, siz2dg ©- purn 2GTITIVES {(ezch at
1 .vels pDelow 0.5% weight ~ercent) and ;:aie:ably licile O

er P
cea 1uc wrap B84 is the pa3per ~W 2000 Ixom DeMaucult ot

P JRPCIS I S = P - -y
Tuimperle £RANCE, Wita rhe acdition ©OF cz-boxy-meiiy-
a
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The tobacco rod meking macliine is operated 50 as to
provide a tobacco rod density oI approximately .17 to .30
crams per cubic ceatimeter (g/cc), but more preferably in =z
rarge of at least .20 to .30 g/cc and most praferably
herwean a-out .24 to .28 g/cc. The elevatec densities ara
~oferred for the aveoidance of locse ends at the free end 78
~zcos rod 60. EHowever, 1t is ﬁo be understood that
~he lowar rod densities will allow the tcobacco column 82 to

am==inute a greaier proportion ci aercscol anc flaver to the
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be szruck betwean

~ =-lurn 82) and the avoliZance ci lccse-ends (which
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~lenssz comprising bricht, burlzy and orizatal tobacces
, ootionally, recomstituted tobaccos and other
~lanZ rsommonents, including treditional cigarette f{lavors,

awewer, in thne graferred embodiment, the cut filler of the

~lurn B84 ccmprises a blend of bright, burly anc

~vis-+2) =smaccos at the ratio of approximatzly 45:30:25 for
~na T.Z. markez, withou: inclusion of rsconstituted tobacces

r zny zfrer cut flzavorings. Optionally, an expanded

of
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ht be included in the tlend to adjus:
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n =vafarence i igzrette y  which wil-
afsre s in cigarette desigh

cn crelerel

r ] -3 B >
] J ni 1lows, with parcicular
: - S ~imtion wWnhich IolL ' e
e ovam= in The cesCTi: ‘
C o s Cmm e -
1 maccer, the length 83 of the tobaczo plug
aneTa- Hlaee-=—y -
——— - e o
= nly set +alztive Lo tne toral length 88 oC th
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-~a s=zp 182 cZ the heater fixture 39, the heatar Ifoot orint
S¢ coz-siscently locates along the tobacco rod 60 at the same
crede-ermined distance 96 £from the free end 78 o©of the

t=bzzzoo rod 60 for evary cigarette 23 that 15 fully insertae

Drefarz2bly, the length of the tobacco plug 80, the
lencz= of the heztar Izctprint 94 and the clstance betweon

sne nzat-er fcotprint . . and the stop 182 ar: selected such

=rnz- =ne nezter fsotprint 94 extands beyond the tobacco plug

Slew  filzer 98 Is  pPr 2ly at or betwe - to 6
e ~ ¢ z . —— e h H:" O: Cb“ .
=i imaca=g zm4d is prels iz., grzater tChan that oo 12 Zroe
- ' - -
Sicw filmer 74 oI the tol ~cd 60.
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The mouthpiece £i1ter plus 104 closes off the fre

(1]
m
ja]
0.

of cthe cipping 62 for purposes of appearancs anc,

desired, tO effect some £ilrration, although it 1S preferred

n
D
T
'—J
Q

£,

chat the mouthpiecs £ilter plug 104 comprl
P

efficiency filrer of ,eferably about 15 to 25 pexrcent
eZfficiency-

The fres—Llow £ilrer 102 -nd the mouthpliecs filter
olug 104 are preferably joined rogether as 2 combined plug
210 with a plug WIEP 112 The plug wWIab 112 is preferably 2

-p those in the &It of cigaratte meking. The combined pluc
110 is atgacned ©O rhe LODECTR -5d 60 by the ripping DpEper

ga of speciiica:ions that 2are scandzzd and convencionally

usec rn-ougnout TS cigarette InCUS Ty The tipoing paper
g4 mwey De eicher COIK, whize ©or &Y other color as

pveferably, & cigare:ce,23 conscructed iR accorgance

with ¢the preferred empodiment has &n overall length of

mm long and rhe vcid 91 pegween the swpa-flow filter 72 =nd

the tTODACTEoO plug 80 is preferably ar least 7 mm long. In
the preferred empociment, the heat2T foot print 24 1s
a:orcx;mately 12 mm L1ong znd locztad such that it provides 2

3 mm haater—void overlap 98, lezving 9 mm of the heater foot
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im= 34 superposing the tobacco plug 80.
- -~ is to be understood that the length of che void 91
a=d tze length oI the rtoDacco plug 80 may be adjusted to
s2cilizaze mamufacturing and more importantly, to adjust the
smokizg characteristics of the cigarette 23, including
acjusczexts inm its taste, é¢raw and delivery. The lencth of
“e w=:iZ 31 znd the amount of heatar-filler overlap (and
,=a-ar-void overlzp) may also be manipulated to adjust the

j—mesizazv c¢iI resgonse, L[O pIromols consistency in delivery

L

10 .
(=n a guoff-zec-puil nasis as wall as between cigarsttes) and

to csmorol condensation of aerosol at or about the heztars.
-- =me preferred embodiment, the void 91 (tne Filler-

fees —a--ion of the tobacco rod £0) extends aprroximataly 7
o)

f
o
(8]
1
ui
L]
[
e
]
fu
.
1]
9
ﬁ
1
1)
0
I__‘
b
M
14
fu
o]
0
(D
o3

ectween the hezter I
15

==imc $: zzd the frse-Ilow Iilter 74. In this way, wargin

iy

e hezter foot print 94 cdces not heat

T
tma =a22-flow filzer 74 during smoking. Other lengths are

~» inszance, if manufacturing tolerzances permit,

nt be conficured as snhort as approximataly 4

i 1]
W

20 T
o= - .2s8, cr in the other extrsme, extended well bevond 7

o= s3 zs =szzzlis= an elongate filler-free portion along the

to=zz=z Tz £0. The praferred range of lencths for the
2:v+a—-_*rss sorcicn (the void 91) is from approximately 4mm

23 ' ) :
-+a tzse web 68 pnysically separates the heating

aTe-a—cs 37 fzom the tobacco flavor material, transiers heat

B R P T
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cellulcsic material is an umdleached, kraic  sofzwood
callul=sa, although most wcced and Ilax pulps are workarzle.

3= al-srmative strengthening agent foxr the base web 68

-heugh it is not preferred, alginate may be coated
6

along cne side of the base web 8 at a level of
amoroximataly 1 g/ml IZ alcizmate is applied, it is

c be applied on 2 side of base web &3 oppositce of

favor material 70.
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~omazcco matarial 70 is preferably applisd to the

'

meafo—znly zbout thra2s to four times that ol the base web
§=. <-= =—he trefisrrsZ embciiment, tae tobacco wmaterial hes

vzsis weickhz of acoroximazaly 130 g/m? so that prelzrably

trerine is acdded o the tobacco material 70 as a

ho-mes-zn> zn3d as an asrosol precursor at lavels of about 10-

12% w=csz- wrasferably approximately 12% by dry weigcht ci the

r=har-- mazerial 70, but this add-on level may be varied
a=vwhzra Srom approximactaly 5% LO 2as high as 20% or more by

e e R T
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ce weignz of the ropacco material 70.  When glycerine is
repsuced 0 only abcut 5 EO 7% dry weight of the composition,

e e ; -
= TCDecco web 65 may be somewnat St £fZsr and more

4
4

—

sa —o ccllapse when rolled into a tubrlzr form.

seszin is also added to the tobacco macerial 70 at dry

~arcentile levels Tanging £-om  aboutr .5 to 2%

s =zpseance, rne tobacco material 70 may tend toO Grain

ame-racze) the Dbase web 68 excazscively durinm the

cozcinmg Operationy rendering a grainy cu-face tsxture on the
c-zzai side ©Z rhe tobacco web 68 Too much g2oiln hompers
CeneITElilhy znd weakens the bond between tae C pacsO
—z-s-izl 70 @nd toe base web 63 At approxizmazaly 1%, the
~zcoin promota2s adeguate penatration and bonclng betwenn the
lzwers 5O thz- the Dbase wen 68 may withstand n® rigors of

‘oSt przferably, the CrCobacco material 70 on the base

wez EX comorises approxima:ely 1§-20% Dby CTy weight

Py

=y=-zozad  £oDace?d colids, 68-71% by <&ry waignt cround
—zzzzcc par:;cles, §-14% glycerine andé approx;n;t;14/ 1.4%
cezIln rer U.S. markets, the ground robatid which 1s
--corporated inro the £obaced material 70 preferably

s25 & nlend oI brignt, burley and orienzal tobaccos
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ntageously adjusted LO mest consumer preferances
in tThe U.3. or other markets.
Referring to Figs. SA and 53, the preaferred method of

manuiacturing a stock of tobacco web 65 in a form suitable

£or =ha zutomated manufacture of the cigarectas 23 comprises

a f:irst series oI steps 120 (shown in Fig. 52)

for the

ccoversizz of tcobacco Zfeedstock, preierably tobacco strin,
intz a czcotinuous sheet of the tobacco web $6s aré a second

-

seri=ss ¢ steps 122 (shown in Fig. 3B) of converting the

in

0
e
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o
f
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© cne or mors wound

oeszins  55b of tobacco web that are in condition for use in

=he zutom=cad manuiacture of the clgarsttas 23,

Tefzrring speciiiczlly to Flg. 32, ths process 120 of
momwar-i=c tecbacoo fe2edstock into a2 contlinuous sneer  of
scotazcs  web  shest €45 becins  with subjeciinc  tobacco

©c =egzrzte tobacco fiber from .tcotacco solubles of the
originzl ZFeedstock. The tobacce feedstock coreferably
mcimrises tobacco strip, but other Zorms of tobaczo and/or

zzo Lzminas are sultzble for use in this process.
Prefsrzbly the tobaccd SITiD COmpd rises a blaad of zZright and

burley =zoaccos, and may optionally include oriental or
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e—racticn SteEP 124 is dispersecd in water with the addizion
Z a srefetermined amount of cellulosic fiber which sezves

1

25 a g--engthening agent 1o che composition of the base we

u

3. oreferably, the cellulosic fiber ccmprises pulped
~ollulecse from wood, £lax and/cr robacco stem. Once
-scpined, TRe nixed dispersion of tobacco fiber and
~ellulosic fiber =S cefined so as CO form a webd slurr-y 128

svivzble for cascing in the casting step 130, wnerein the

=z~ encless s-eel belt, preferably the former.

zr is mors expedient tO refine the dispersed mixIuIe
-5 =gbacco Zider and the strangthenling agezc af-2r mixiang
-to two COmDONREILS togetner They way ipstead be reiined

vheq dirscted through one O mors= d-iers at a drying siep

12 wnich st2D preferably comprises passing the wen ovar a

z2lcernaiive arrangements and devices are known in  the

zrc and available for exacuting the drying steb

3. 2= the conclusion of the web drying step 134, 2
~k-i-zring steP 13 is executed O measure the moisture

eeone  and weight oOf rhe dried web. The outpuz 138
~iinc measurement of moisture content is used to zcjust

wta A—sing operation 134 to acnlevs and maintain rae dasired

moiscurs level in tne shee:l OL hzse wed 68S for
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—u>oeses of the subseguent coating operaticn l44. The shee
=% bzse web 68s is preferably at or about 13% moisture by
weiz=- at the coating operation 144.

efarring back to the monitoring step 136, the out

—-ea

-4

H

40 —egarding the weight of the sheet of base web
-sed =5 =zZjust operation of the casting step 130 so as to
=-=ieve =he preferred basis weilght in the base web §3
-+ described. Such adjustments include chances
wa —z=a z- which the web slurry 128 is introcducsd into the

= =ox of the web forming machine in thes czstinc step

R
—_—

—~~a web ferming step 125 may cptionally ZIurther
—s=n=—isa 2 coating sctep 142 which coats cne side ci the base

—zc2 wsn is in the form oI a continuous sheat £3s that is
~-~=S _~i:2 o undercoing the coatlng oDerttion 144, In the
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%, moTe —raferably 14.5 O 15,5% molsture.

zeferring back TO che extraction sted 124, tha tobaccd

. siip-s soclution 1S not subjected to &nY evioorarive
sc as to minimize the application of hezt to the

sciuTicn. The ap;licacion of heat can have &n impact on the

flaver co-cributed by rnhe tTobaced coluhlas when smoked as
-zye I TnE cigarsIite 23.

wes2 solubles (also known as naxmracTad ligquer”) from

~vgfazaZly apprcxima:ely 24 to 26 percenc solicds conte

n
~-a cround T0DACED parcicles ci the mixturz are -roferably
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in the rance of approximataly 100 to 200 mesh and mo
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180 =o 220 mesh, the solids content of the slurried tobaces

mat=rizl at the conclusion of the mixing step 146 may be

Uocn conclusion of the mixing step 14

27% Ty weicgnht, mors prelarzbly at or apout 24 o 25%.

to 6.5 weignt percen c

roba=oo solubles. Praferzbly, the slurried tobacco mezarial |

encars =ne ccatinc operzlion 144 at 2 temperzture in the
rancz 2f ap- pDroximately 70 to 130° F, more przferable at cr

-

abouz 30° F plus or minus 3° F.

bevocns zhne endless belt or fourdrinier wire, The <o .tincg
ste= mzayv he merfcrmed with other suitable ccating cevices
= z-a kacwn and availzzle to those of ordinmary sxill iz

s wsb fcrming cperations. The tobaczo material 790
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2, imscead be cast OT excruded onto the base wen 68,

a* —armzcively, the application SEEP 128 may be exacuted o

'n

I-
1:ine separate from rhe production of the sheet of base web
§zs. DurTing or af-er the coating step 128, flavors thar are

c--venmciconal i1 the cigarette industry are added if desired.

desire

- the conclusion of the coating operation 1lt4, a

N

~=n-izmucus sheet of tobaczo web 68s 1S produced.

zeferring now LO Fig. 53, the process now proceeds

-

- =-ou=n the STEeDS 122 of convertling the sheet of tobacco webd

sze i=zp a wound weppin 66D Of tobacco wed which is suital

= G

le

5]

b
arzbly,

Sor Tne suromated Drocuctlion of cigarettes 23 Dvef

-tne comversion STEES 122 are exscucsd  on- i-= with ths
—vcducoican of  the continuous sheet oL tobaccd wey 655
-~ -imz The ex2Cu-:iohn of tha conversicn ST2ZS 122, th=
-perzzor should avoid condizions wnich create rraaks, T2aT:

= continuous winding of -opacco web 1is obrzined in .
mamm- - £5b with f2w OT RO sclices. Additionally, the sheet

mf wamz-mcO w2D BES is to b= condircioned such —hat at tI

airiate with a drying step

-
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nar are known in the art of web forming may be

(@]
('t
1y
1
11
t].
{
'J
1]
3]
0
el

emz.cwed instzad. Tha drying step 146 snould be executed
wicm mizimal application of heat but in amounts sufficient
t5 J=y the tobacco web 6ES from its initial condition
(zpocrzximately 15% moisture content in the base web and
a-cromimately a 73% meisture level in the coating itself) to
conclusion

e cdrving step 146, Morz preferably, the dried tobacco

-

for sevarzl Yeascns ro facilizate slitter operztions at a
< --2v szzoe in the conversion Drocess 122; to se:i a moisture
lavel wmich  aprroximates  waers the mactarial would
=~:ilizrzze when stored znd/or sent to a mwanufacturing
Zzcilizy; and to es-zplish a moistura level whicn avoids
-=z-rinmess and bilncIng 0f the base web material upon izsell

iz =he zotbin 56D.

Someecuent O the CGIryIRg STeDd 126, the driesd topacco
wa= shaa= §5d is cooled to ain ambient temperature,
—vszfzarz=ly that oI 1S liksly placs ¢ storage and/or

am-i1in-a-ion . of the tobacco web 66 to cperational

he risk of hneat Dbeing

= sgelf-=m=zting process. 17 left unchecked, self-hezting
emiZ tas4 ma axtreme temperaturas and degradaction oI the
—— - - - .- - et - — = = ~
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= - =}
1f-ar tThe wed drving and coocling staps 146 and 148
e nd 148,
-=s Aried and cooled tobacco web sheet 6562 is passed though

2 Zecurlar apparatus, such as tnose oififered by Thermo

=1 a--vpn Web Systems, Inc. of Auvburn, Mzine Or some other

we= IZoIrming 1= tne conclusion ci Ine decurling step 130
- = Rl - i
-ws =cozzzo wed €35 1S cukecantizily frae o thermelly

-ricz To the ex=cution of those sStezs, i- is praficrable CO
wm-isor TEmperalturlz, meistcure level and rocael weight of the
~-=zzco ws2h sneet £5s as itT leaves o= dervrling smep 130 SO

T
-va znd molsture, toral weicnt for the bobbins 65D.

_n ~cicular, in monitoring the tobacto wen shaez 69,

Zn z=

~-s xrzading oI irs =motal welght &re used to adjust the
~-zzing czZeration 144, such as il tas faed rate Cf slurried
w-mzczp mzzarial into =4S ~avarsa-roll coateTr OF the gazd at
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the nip of the coatsr. Readings ©If the moisturz lev

"
§—
f1
[a]

the wmonitcring step 131 are usad to control drying
operzticns sO as to achieve the target moiscure levels ip
the shee:z as described previously. Likewise, the cooling

M of the

temzerzture ¢ the sheet of tobacco web 66 at the monitoring

m-in £55 is in condition for sutomated manuiaciuring
orocesses o tha cigaresttes 23, such as in the combining

scerzticms cdisclesed with refarsnce to Fig. 6 of commonly

n

~

2ssizned scoending U.S. Serial No. 07/943,504, fil=d
d

1, 1852, wnhich application is heraby incorno

14

aermzsel —racurscr and facilitates Zormation of a visible

ol
25 ==me clvcerin ig raleasad in the atmosphers, it concdenses

Zas an zopezrance tycically expected of cigara:iia
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scoke. Other humectants, suitable for use in the tobacco
irdustry may be used in its place.
cptionally, =fcer the casting step 123, a2lcinace may

be coaced along 2 side of the web 63 before, during or after

the coating St2D 126. The alginate coating provides
a=ditional strengtl and f£ilm formation along one side of the
rase web §88. Ucwever, Lthe Dbase web 68 has suiificient
sczrencgth without zlginatz, and it is the preierred practice

o comstruct the kbase web 58 without it.
The present invention may be practiced with other

es of base webs 58 (carriers), including cthe czrbon-Iiber

n
3

~ars or the metzllic or scresn macs described in ccpending,

f

commenly z2ssigned U.S. pataatd applici:ions Sarizl No.
57/943,504 (PM 1220); Serial No. 07/943,7¢7 (2% :533); and
commcnly zssicned U.S. pzrent No. 5,388,5%4 (7 1587); and
ourcransmission o zuropean Pzcent Rpplication =2-3-0,515,411
211 of whicn are incorporated nerzin by relerance in cheir

Wwith regard t©o carbon-£fiber mats as disclecsed in Z2-A-
D,613,411, ana :q  commonly assigned U.S. Pztent No.
5,388,594 (pM 1237), whose continuation is co-pending
herewith as Serial No. 08,/380,718, filed Septemoexr 30, 1995
(5M 1697 Cont), 2 preferzed composition of such mats
ccmprises 2 base web 638 comprising tobacco finer in the
range of 20-30 g/w*, more preferably approximataly 24 To 28
g/m?, most praferzdly 25 g/t ; carbon Ifiber in the rance of

2-9 g/m?, more praferably 2 to ¢ glm, and most prafsrably

-

v w
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Szsiz weizght of approximately 30 g/m?. It is also preferred
vse czrsen fiber of 1/4 inch strand lencth to facilitat

-5 Zispersion during the slurry forming portion of h

o
feasz=ock is faciliated when procedurss are used such as

ro
weicm= -5 vreferzkly abcut 160 g/w*, oI wnic! 30 /m

~c———igas ~hs base wed 68 znd 130 g/m?' ccmprises the tobacco
mzTazizl 70 In conctrast, the more trafarred embocliment of

which does not ianclude carbon-

t
1
w
or
O
U
fu
{)
0
0
U
fu
n
m
£
)
U
(021
o

fine~ Fzs a dried sheet weight of approximately 170 g/m?,

=% whnizm 40 g/m! comprises the Dbase web 63 and

1301 g/m

0
wnizhever tyvoe of base web 88 (or cmrrie

"

Y is used,

s -sha-cs material 70 is preferably dispesed on the inne

e

v
o))

s:-Szca of the base web 63 and liberates a topbacco Ilavor
aerzsol  (rascmonse) wnen heated. Suzn maza2rials may also

ie=1.%s csacinuous sheets, foams, gels, dried slurries or
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G.s5. patent No. 5,388,534 (M 1697), when a cigarstte 23 ot

cne preferred embodiment IS jnserzed into receptacle 27,

~
- -~

;s cuided 1iRnto the heacing L[ZXTuz= 39 until the free end
~n

e
(1
v =)
(m

of zhe cigaret:ss 23 abuts a StOP 182 fixedly arranged a
pzse cf the nheater Lixture 19. Once the cigarette
slace, smoking may commencs, whe:eu?on any puiiing a
r-e cigarstte by & smokezr 1S cerec=ed by ths ouii sens

woich in cooperacion wich t©ne control cirguit 41, cause

o ectric current ro be deliverad TO 2 prﬁscle::ed one of the
rezters 37- power 1S delivered via an nleccricel circuic
wmich incluces 1eads 183 &t one end of ezch neatss 17, ‘a2

—ommon 1ezd 186 exzendling Z-pm Lhe Ccommon ~inz 184 hWack TC
~ne proximiltV of tnhe lezds 183 As eacn nsatar 37 15
zc-ivated, -hermal enerTy ig trznsIerrac throuch  the

maczerial 70 inzo the void 1 wner2unod iz is witherawi 1710



10

15

20

23

47

and thrsugh the tipping 62 with very little prassure d-op

- Accordingly,
trhe blanied tobaczos ci the tobaczo plug 80 contribute their

own Irzction of the :total z2xosol so as to contrinhute thei

- -

Irom thes tobacco plug 80 at cor about the hezrer/filler

overlzp F3 undergoes some Iiltraticn and tressurs droo as it

Thz az2rosol procuced Irom h=sting of the totaceo plug
8¢ =zs =z characta2r &and tzst2 LIEl can be altsrad by the
Dlexzd ¢ tobaccos a&s well zs by afjustmencs in Sow much of

the neztar Iootprin: 34 cveriaps Th2 tobacco piiuc 80, The
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Deczusa there 1is less thermzl izertia 2t the wvoid 91 and
D2ezzusz the thermelly vascrized obacco stbscznce at the
vcif 81 1s not subject to :the prassure &rop of =he tobacco
F-ug €2 and is instezd mor2 immedizzely communicztad to the

T=ing £2 throuch the fras-Ilow Iilter 74. It nowever has
2 ckharacter different from that rzleasesd from zhe tobaceo
sl2g 80, because 1t 1s =rz2lezseld predominatzlv from the
zzz flavor materizl 70 on the base web 68. As will be

explzined in greazter cetall below, 1t hes beern Zound that
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cigarezte 23 prefsrably includes both components of a
o assure Immediate delivery to the smoker and te
the flavor notes attributable to blended cut £

Tchbaccos. As will also become apparent in the tase:

< ZInitial delivery) assures a consistent PUIi-to-puf’s

10

15

20

ing was used to generate the comperative data as

igs. 63 anc 73 with the cigarestes shown in
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§2', each which include components designated with orime

numzers  having corresccondence  with components of the

preZsrred emdbodiment shown in Fig. 4A. However, the tobaces
- o

Q0eS not enclose any cut filler

£
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3
6' and the free engd 78' Of the

- —— - v R e i -
tchzczo red 60' 1s provided with a back flow filter 200

mea - . o £ W ; .
The =Zzs2 web 638 0L the topacco weo ¢§°7

-2 < & was the type
including carbon fiker as praviouvsly degcribed The
constructicn cf cigarette 23’ is also detailed in the

1s nerey Incorporztaed by rafersnce in its entirazy. For

urzcses ol the description which follews, refarence will be
mads to this cigareite 23' as a fillav-<vase Clgerezta 23!

Fzfsrring now to Fig. §C, experiments were conducragd

2sinz 2 smcking machilne in cooperation with a smoking syszem
z. The ocutput o©f the smoking machines was diracrag during

ez zuIi through a smoke measuring device 6y having a

mszarent chambex 6v, where a beam of licht 6u from a

Dhots fetector 6z at the opposite of side of the transvarent
chamoer sv. The outpu:t cf the photo sansor 6z is Drocessed

te rmesclve the intensity oI the light beam 6u as its strikes
the sexsor sz: Any tobacco aerosol that passes through the
amoer €v will have a light scattering effect upon the beam

lighz ¢u, such that any resultant change in decected

ighz iInzensity at the phcto detector 6z will be inversely

TOPM) in the aercsol.
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ccordance with FTC cigarette testing practices, 1t 1s

]
o

-vaferred that the smoking machine draws a standarsd two-
zecond puff £rcm the smoking systam 21.
The information graphically presented in Fig. 63 shows

-he intensity registered at the smoke measuring device

—elaztive tO time as the smoking ﬁa:hine progressed through
=2-nh of a succession of puffs on a filler-free cigarstte
z37 . mhe data indicates the following trends: that with a
ziller-Ir2e cigarestle 231, the first and second puiis are

inconsiscent with rhe remazining three puifls, wnich latter

crvae oSUfis ara much mor2 consis-ant with each other; and

-ne general observation chat machine smoking of a
£:1" av-free cigarsttez 23° delivers less aerosol during the
irst puiIi Un-.esSS remadizl measures ars implemented such 28

ne tobacco rod 607 o other measurss as taugnt

Us)
1D
A
th
O
H
)
'
‘J
ja

Q
rt

in U.S. Tatent No. 5,288,394 (PM 1597) .

Rae‘erring now TO rig. 7A, another design of an
electriczlly operative cigarstte 23'' comprises 2 zobacco
~-od £0'' and a tipping 62'! having components znd an

zvvarcem=nt similar <0 chose of the preferred emzodimernt
shown ia Fig. &3, with similar components being croviasd
2

wizh double prime designaticns. However, the cigar=z:t2



ilter 2007 at the fras end
78'' znd a column of cut filler 220" extendine 2lone the
entize lexgth of the tobacso rod §0” between the back flow

Ziltex 2007 and the fIrese-flow filter 74'' of the tobacco rod

e

€2'"'. The tobacco column 220'' of the cigarette 231

0
o
A
U
"
'h
0
(v
0
rt

he blend of burley, bright and orien=al tobaceas
- - b=l

a2z a wod demsity oif .275 crams per cubic centimerar. The

tzse web £8” of the tobacco web §5'' is the tyce including

10 czrco= ZIiber as pravicusly described. In the discussian
wnich Zollows, the cigarettz 23'' will be raferred to as a
fully-Z:illed, filler cigaraztce 2237

ic. 7B, the measuremenzs in lign:t

15 -=s = :

is r=zresentative of two recocgnizable trends  in  the

pa2ricrmance of a cigaretts consiructed in accordance with

20 toe

Czliwvery chereafter declinss to such an extent tha- the
lztier three puils provids substantizlly less dalivery than

tze ZIirst several puffs (unless corrective m=asur=s ave
25
azrcscl delivery is delaved and the initial zuiffs (pufss
cme, Two znd three) do not achieve maximum delivery uncil

Zter 2 substantial pertion of a two-second period has

R
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During the ZIirst several ©puffs, the fully-£filled

cigzratre 237 tends O celiver a greater total veolume of
aercsol than the fiiler-free cigarette 23’. A comparison of
che data prasentaé in Figs. 78 and 6B substzntiates this

cen=rzl observation in that the :totzl

areas above the first
several pufi-lines In Fig 73 fcor the fully-filled, £iller

ara greater than the total areas abocve the

fi-gt severzl pufi-lines 1n Tiz 63 for the fillar-ZIrese
cigaratte 23 The zvsa abova zach puff-line in Figs. 73

che fully-Zilled, z:iillar cicarezze 23" induces a smokar O
under-zke =z prolongsd, moIe ~abrst draw in razction to his
or her not cptainizng &an immediz-2 flavor raspense frcm the
cigarscze 237. Thz more pronounced draw in turn can cause
vhe heztad portions of the overwrzp 71'' and the tcbacco web
§6'' toO bpecome WoI= fully ccosumed  (oxidized) by the
acZicional zir crawn cheratnrouch such that mors significant

hreakzge &anZ DernEss jocalized collapse of the tobacco
column 220''  ocTEIs during the first several purfs.
Addirionallv, it is believad that once pyrolysis 1is
iritizczed iz the fuily-filled cigzareczce, it tends to be mores

self-suscaining, becsuse cf the oresence of & greater masSs

[
o))

of cecmboustatnle tobacco and/cr because of its mcrz compact

1

s-ats. 1In a1y evenI, beczuse ai= may be drawn more readily

inzo the tcZaecso r=¢ through the breached "hurn” situses Ot

-—y e .
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the Zirst several puffs, these localized breaches are
pelieved to short circuit the desired air flow paths of

subnseguent puiis. Consequently, delivery declines durinea

(t
3
®
'l
)
or
r
v
e

e

ufZs on the fully-filled, Ziller Cigarstte 237,

The data presented in Fig. 7B and the explanation
ebove 1s consistent with a general observation thar a fully-
£illeZ, Ziller cigaretzes 23' or a tfadi:ional cigarertte,

when they ars smokad with electrical lighters, tand to droo

cii iz celivery as puiiing thereon progresses.

times way continue to producs an amount oi aerosol beyond

the pericd of time that the smokar is actually drawing on

tne =zigarstte. The lattear sitvztion can rasult in the
prcducszion of "post-pufi” aerosol which may linger within
the mousiang 33 of the lighter 25, particularly at or about
the =esztar £fixture 3°. Scme of “such "post-puifi” aerosol

will oprokliematically ccndense on the hezter elements 33 or
lingex lozg enough to be drawn into the cigare:tte 237 durxing
A.' Ziczher conseguence is inimical to the
calivsry coi a pleasing and consistant taste.

the

rh

Relferring back to Fig¢. 6B, the puff 1lines o

ller-Irae cigarezte 23’ evidence that the delivery

[»)
ines dip the most) well

gzrosol maximizes (where the purff 1
belzre zhe two (2) second curaticn of a standardized puili
kzz elzzsad, and delivary is minimal at tha latter stages of

TEE R L e R RIP s e ey A e o m v e .
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ufZ, so that the producticn of "post puff” aeroscl is

rt
83
m
d

por such a problem with the filler-free cigarette 2

3
Howaver as noted previously, the filler-free cigarerzs 23’

.
(]
=
(W
<

ers lass total volume of aeroscol than the fully-filled,
filler cigarstte 237, it suffers inconsistency at times in
delivery during the ZIirsc several puffs and it lacks the
suz-jective attributes and flexibilities that would otherwise

be enjoved 1f blended (or even unblended) cut

'L

iller wers

Fic. 8 is a prasentation of data {rom comparzcive

smcking on smoking machines using a smok2 mezsuring device

gy as described above Ior cigarsttes constructed  in
so=nrdance with the fillesr-Iree cigaretce 23'; the zZully-
fitled, <iller cigarstta 23''; and the partizily-filled,
filler cligaretts 23 constructa2d in accordance with teackiags
cf the preierred embodiment (as shown in Figc. 4aA) of the
cresent invention. Carbon-fiber mat was used zs the pese
wen in 211 these cigazraettes. As a discussion of the datz of

Ti=. 8 will reveal, the partially-filled, £filler cigarstte

23 of <the present inveation provides mors consistant

~i—azrat=a 23'" and is more consistent in delivery than the
2ilar-Z-ae cigarette 23’ during the first severzl puiris.
The wpartially-£illed, £filler cigarstte 23 that was

-esred =5 collect data used in Fig. 8 was hali-Iilled with



W

10

15

20

55

010628

cigazette design was relatively large, approximately 6mm.
The heater elements 37 used for generating the data
pressnted In Fig. 8 was a seIrpentine type at 15 Joules
enexrzy per heating cycle.

Referring to Fig. 8 in particular, the data Presented

thersin is the amount of aerosol (in milligrams) generated
uring the Iirst two seconds of each pufi in a progression

0f muiis during the smoking o©f each particular type of
cigzrazta. In relation to the data presented in Figs. 6B
nd 78, an emount of =zeroscl indicated in Fig. 8 would
arazlvtically correspond to an integration of (the area

delined zbove) ezch puii-line Zrom 0 to 2 saconds in Figs.

whe <Zrop in delivery that 1is experiesnced ith a fully-

f£illed, £filler cigarezte 23'’ as one Dprocresses rfrom the
firzz guff to subseguent puifis. In contrast, the
filler-frese cigarette did not sufier the drop in delivery as

The presentation of data in Fig. 8 also clearly
illuzzrates that the partially-filled, filler cigarette 23
crzvides consistency in delivery comparable to that of the
Eillzr-free Cigarette 23" throughout the six puffs.
Furc-aymare, it does so with a contribution of cut-filler to

its zzst2 and subjective impact.
raferring to Table II, data was collected indicative

cf now changes in the amount ci heater overlap at the void
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ata presented in Table II wa
produced from machine smoking of partially filled cigarettes

naviag a 32 mm tobacco rod, a 7 mm free-flow filter at the

sioped end of the tecbacco reod and & 30 mm lonc tipoing,
whersin the heater foctprint was 12 cm long and centered at

-

ct
i

midcoint of the teozacco rod of each cigarette.

Table II

Veid Length (mm) 4 10
¥ez=er overlzp along the voicd (mm) 1 4 7
Zszter cverlap along the tobacco pl:ug 11 8 5
Avarage TPM ¢.9 5.5 7.0
2Z3usted Avarage TPM (lowest rzadinc 5.2 5.3 7.3
cmicred)
Stz2ndard Deviaticn of 2djusted Aver:zge 34 53 50

Fig., © oprovides a grzphical opresentatlion of total
mzr-iculate mazzer (TPM) delivared versus the amount of
nazrer-filler cverlzd (in millimezers). The data shown
therein was generated using standarld testing techniques for

ca=ond Duis intszrvals cn stzndarc smoking machines. The
~ss=ad cigzrertss werz partizlly-Iilled, £filler cigars:ztes

~ha= the Zata appearing alcng the ordinats in Fig. S
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were cbtzined from a filler-ZIree cigarette haviag a carbon
firmer base web and the same total length. As the hearer-
=cbacco overlap was varied, the heater footprint remained a
conszant lencth and remained centered upon the mid-boint of
~he +tobazco rod. Accordingly, any increase in heater-
=ctacco overlap creazted a proportional decrease in heater-
void ewvarlap. The heater was a serpentine type having a

hezter fzotprint of zpproximately 10 mm. All the data taken

zcge-her indicates that a second order reslationship exists
in <hese circumstances between totzal particulate matter
feliwverad znd the amount of heater-filler overlan. The data

wressntad in Fig. 9 and the separats set of dzza set forth

im Tzzle II show that the amount oI heater-filler overlap
mav b2 acdjusted to obtain a desirad (targe:) level of
delivery in & partially-£illed, filler cigaretrte 23.

mcre rraoomounced and controllable eifect on celivery than do
zhznces ia rod density at the tobacco plug 80. lso, this
a2nsr=zaznh zllows one to select rod density in the tobacco

plug §2 for purpeses other than tar level, such as to

momc=2l loose ends and/or to create a desired degree of

—rzgzura drop and/or filtration at the free endéd 78 of the
~staccs Tod 50, or otherwise facilitzte manuiacIuring. It

21lss wrovides the capacity to alter tar delivery amongst
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—e>az-ed cigarette products without having to necessarily
mwsm~a either c—he tobacco wed 65 or the tobaczo pluz 80.
1= is also advantageous to configura the relative

Zigensicns cf the partially-filled, filler cicarette 23 and

(Vs

~rnsse of the hezter fixture 39 of the lighter 21 such that

~mse insertizn of the cigarette 23 into the lighter 21, each

sz-ar element 37 locates alongside the tobacco rcd 60

sucn

-z~ z+ lezst some, if not all of the hezter Iosotprin:is
zuoerocse cnly the £

illed portion of the tobacco rod 60
0

). In such coniigurazt.ons, Ctae

c-vim-ic= to the asrosol constituen:is as tohey are belng
fezvm fvom -—he wider void Si. In this regar iz is to be

mm=22 +nhzt the free-flow filrar 74 of the tobactd rod £0

S at the transcitions betwesn it and

vazigns (tne void 91 and space enclosed wichin the Zree-flow

i1-a~ -02). It is believed that these edges 73 axd 7
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or-=ions of the tcbacco rod 60.

ot
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Referring now to Fic. 10, a cigarecte 23a ig
ccastructed in accordance with another preferrad embodiment

of the c©rasent iavention having componentcs and arrancemencs

2C2a lcczted at the ZIZres end 78a of the tobacco rod 60a.
The za:zx Ilow filter 200z prevents tobaccad Ircm the tobacco
iz fIrom escaping at the fres end 78a. The frae flow
Zilz=r 23Ca may as well be colored so as to indicate thar
The =igzraite 232 Is one Ior use in an elecirical smoking

zecnventiznzl cigzsrstte lightex as with mera tradiciornzl

——ns ¥ e = =T -

he tobacco plug 80a with the npack Zlow filter 2
with a £lug wrap (oot shown). With the back flow filter

rezte 23a may be provided with a tobacco plug

s loiosz ends or Tobacco Zzalling ocut of the tcacco rod 60a.
2s ravezled in EF-A-0,£15,411, and in copending and commonly
agsigmedi, v.S. matens application Serizl No. 07/943,504,
Tember 11, 1852 (PM 1350) and in ccmmonly assigned

T.S. ©Pzz=2rnr No. 35,388,554 (PM 1697), the =mazkilow filcar

zersszl fwom the free end 78a of the tobacco rod 60a at the
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c-rclusion of a puff ané to <reate & pressure drep at the

f-ec end 78a so as to favorably limit the amount of air thzo
is érawn into the cigarette 23a from the free end 78a in
-=2lz-ica to the proporticnal amount of air admitted along
-=e sides of the tobacco red 6Ca.

With ragard to design technicues for the partially

£:1aei, fiiller cigaretta 23 of the preferred embodiment,
»sz-er energizs and the amount of hezter-filler overlap can

=2 used to eastablish and/or adjust delivery to a desire

-——

t_oor lavel, Accordingly, in the course of designing a new
—zr-izlly Zilled, filler cigerstte 23, a selection of rod

= z-~d/or to control kackilew, in the same manner &as is

-~risved with a backflow Zilzer 200a of the altcrnate
sTzadiment 23a

Referring now to Fig. -1, =zanother cigarette 23b
—s=s==uctad in accordance with another preferred embodiment
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acco plug 80b which

10k adjacent the void 91b

)

3
.ich densitv porticn 32Cb adjacent the free end 78b of
~ne cigarszzte rod 60b. The cigarette 23b is coniigured such
vz~ the neater footprint $4¢3 overlaps the low density

—c-=<om 3-0b of the tsbacco plug 80b so as to obdbtain
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throush the rod §0b in a manner analogous to thae backslmw
Presently rpreferved heater embodimentsg are show ip
FIGs. 12-21. These heaters are suitable for any of the
e embodiments herstofore described; that is rthe

Tully Zilleg, partially filled and filler free Cigaretres of

Figurss <4a, 4b, sa, 7a, 10 and 11, ang Modifications of

These heatsrs Provide improved mecranical Strangeh Zor

the  repeated inser:zions, adjustments and rasmovals of

Cigar=sties 23 ani Significantly improve the €eneraticn of
€8Ircscls Irom a hezzagd Cigarstta while maintaining enargy
rezuiremants. It has been found =iat  the generaceq

)

convexzticonal cigaratss. Specifically, tae heatsr blades 121
exXtenZ Irom hub 110 to faowm a cylindriecal arrangement of
Rezzsx Rlzdes o T2ceive  an  inser=ed Cigaracta 23

Prelazzrly, 3 gap 129 is defined between adjacent heater

it may be dasired to change the number of buiZs
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cf neztzer blades 121. This can be achieved by providing

ezually or unaqually sized blades.

v
H
m
oy
1]
v
(4}
(15
i
Hh
'.I

xture 1s disposed in the orifice 27 in
ighter 25. The cigzrette 23 is in , optional
bzck-Ilow filter 200 first, in the orifice 27 in tha lighter
2Z intc a substantially cyvlindrical space of the heater
Z:xturs 39 deZined by a ring-shaped cap £3 naving an open
exd Ior receiving the cigarettes, a cylindw»izzl zir ch
s_esve §7, a neater assembly 100 including the hezmar blade
121, =an electirically conductive pin or comoon

wIlCh sarves zs a common lezcd Ior the heatar slsmemts of the

l=zZs 1042, and the spacer. The bottom inme:r

TIe sTacer SISDS the cigaraits 23 in a desirsd in
tzme n=zter fixtura 3% such thaz the hezrer »iadzs 121 are
<iszcsed acjacent the cavicy 79 in the ciczrstie, and in a

eZzs 33 of the cap €3 is prelerzbly disposei at or extending
s_lichtly outside the first end 29 of the lighter 25 and

creizrzzly includes an internally beveled or rouncded porti
3

e
r=zeivad  in  corresvponding sockats (not snown), thereb
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Frcviiing support for the heater Iixture 39 in the lichear
23, and concuctors or printed cirzuits lead from the socker
to the various electrical elements. Other pins can orovide
addzticnal support to strengthen the pin assem=ly. The pins
1042 and 104B can comprise any suitable material and
rrelerzzly comprise tinned phosphorous bkronze. The

rzssageway 47 in the spacer and the bzse 50 communicaces

wizn the pufi-actuzated senso

La]

45 arnd the lizht sensor 53

sem=es tThe presence oOr absence of a cigarezze 23 in tha

end Tcrtions 1183 of the conneciing sections 118 of the

rezrTer nlades 121, and the throca:s secrion 365 is defined bv

c
1S ed cigarezte 23 to guide the
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eceptacle CR, and the raceptacls CR
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hzs z dizmerer approximatzaly eguel to cigarette 23 to ensura
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th

a snug Iit for a good transiar of thermal energy. (igarerte
23 prefsrably has a diamerer which :is epproximacely equal to
the range of diameters kaown in the a&rt. Given acceptable
n2nuZacIuring tolerances for Cicarette 23, the gracually
narrowlag area or throat 3635 in the transition between the
distazl end and the receptacle CR can alse serve to slightly
compress the cligaretts to increzse the thermal contac: with

thz surrounding blades 121 Servinc as an inner wall of the

e. By way of non-limizing example, inserticn end

382 prsfsrzzly has an inrcewnzl Ciamezer of Epproximacely
0.238 Za., = 0.02 in. znad recenizcle R Prefsrably has an
inTarnzl clamster of appreoximately 0.278 in , + 0.02 1in

b a ZIirsc
SEcCTIonm o leg 115A extanding at a fivst end from hub 111, a
Commetiing saction 118 cornnecta2d to an opposita second end
©I the Zfi-st section or leg 1253, znd a secopsd section or
eg 1153 exz=nding at a firsz end from connecting section
118 towari nub 11l Firstc and secand legs 1162 and 1143 ave

ars rraferazly substantially parzllel in any u-rolled stare
=3s. 18 znd 19 discussed below, are continuous ia the

Cirzciicn ¢f cigarec:ta inserzion to reduce undasired

stazzging cf the cigarer:s anc are oriented to defipne 3
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Cznnesting section 118 has a curved joining edge 118A +to

th

joiz czoosing inner edges of the blade lecs 116a and 1163
suz> =zt an elongated U-shaped resistive path is formed
whnizh 1s substantially parallel with the longitudinal axis

of tze inserted «cigarette and extends alongside the

cigzreizs, as Cciscussed in greatsr detail below. Curved
doiming  edge 128A preiferably  has a curvature of
acproximztely 18C° £20° so that a U-shaped blade is formed

and hzs z curvature which is concave toward the hub 111 and

cznvex zoward the insertion opening 36

(@)
1]

R

first zlzde leg 1153 at hub 111 can have an iacreased width,
wiz= ths= szme approximats thickaess, ac ccrtion 115
relzz<ive o the remainder ¢ first leg 1257 to lower the
cur—snt Za2nsity and the power density at portion 115 to
reduce chnic heating of portion 113,  Rlsc, this widening
inczszs=s the mechanical intacgrity of the =lade 121 at hub
1Ll _

%~ seccnd end 122 of second blade leg 1168 is
pra2fzrzzly elevated relative to the main pertion of second
rlade zzzzicn 1163 in a step shape to facilitate electrical
ccnmectizon with a respective positive pin 1043, More
sveciiizzlly, as shown in FIGs. 12 ard 13, end 122 comprises
thrze sa::ioﬁs, namely, a seczicn 1222 which is a
suzszantizlly planar continuation of the main section of

sec=nd =2zfe lec 1163, a transition section 1228 which rises
2Tt == =z=gle as shown, and a connecting end section 122C

which is cenerally parzllel with section 1222, The secticns
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©Z end 122 can have a wider width than Second blace leg 1223
for increzsad strength, to provide an adequate contact ares
Ior a2 positive connection at connecting end secczion 122¢,
and to lower the current density and thus the ohmic heating
oI end 122. End section 122C is Preferably tack welded or
iczlly and mechanically - connected by any ocher
O positive pin 1043.
Another embodiment for achieving the pcsizive

connections for the heater blades 121 is shown in FIGs. 14
nzzed a2s i FIGs. 12 and 13; rather, it is a substantizlly

the fanrication discussed below. To decr=ase the

T0ssizilizv of shor:zs arisinc ZIrom contacr between the

imsulating ceramic cozting 300 is applied to end 122, hub

n
--1, comnecting end 122, and section 115 of firsc leg 1:15A.

Tonszant Any appropriata electrical insulator can be
employed such as zlumina, zirconia, mulite, cordeszi-s .
szinel, Zosterite, combinations theraof, etc. Preleradbly,
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coeZiicient of expansion which closely matches that of e

uxderlying met2l hezter structurs to avoid differences in

thexeby avoiding cracks and/or delaminations during
cceraticn. The ceramic laysr ramains physically and
crhemically stazle as the heater element is heated. A
nizkness c¢I, e.g., approximately 0.1 to 10 mils, or
arproximately 0.5-6 mils, and mors preferably 1-3 mils, is
preZezrra2  Zor the electriczal insuvlztor. Preferably, a
pcrzicn of end 122 is not coatad. Positive pins 1043 zre
therm cornmectecd as cdiscussed to this exposed portion. To
simzliZy masking, a corrssponding portion of section 115 is

liX=wisz not czzzed with cerzmic.

P-2sma sprayinc step, in the gep 127 between the ends 122
and sections 1315 of first legs 114A and in the gap 126
0

to form a ceramiec hub

STruzturs O incraase the mechanical integrity of the heater
asseTzly, as snown 10 Fig. 15. The size of this ceramic hub

Truztura czn be larger tchan shown. With or without this
aciicicnzl cerzmic applicaticn, the ceramic coating

elezzriczlly iﬁsulates the positive connecting ends 122, and
the wiftlh gaps 127 and 125 can be decreased while protection
agzizst shorts Is provided. Accordingly, the end sectiern
122 =znd secticn 115 of first leg 11637 can have an increzsed

area, thereby Iurther strengthening the receptacle, and, in
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-re czse of the ceramic hub, increasing the skeletal
s=—uczure znd further strangthening the heatar assemdly. In
ad<i-iza, such a ceramic coating smooths snarp edges
dafinimc the gaps 125 and 127 to reduce the potan:iai of
smzgging end damacing the cigarette, especially during
~zexrTicn, removal and any acdjustment by the smoker.
2l-ermz-ively, the entirs blade 121 and particularly firsc
a=< se-zné legs 1154 and 1163 are completaly cozted on on
e.g., the outer suriace facing awzy Ifrom the

ci=zva-=a, »oth the inner and outer surlaces, and/or the

a=oroximzza2ly 2 mil., of zirconis, to strengasn The heztar
5> zfss, mzintzininc gaps if desired The 2laces 121 can
azcordingly be Zhinner, e.c., epproximatal 2 to

o
im-vezsed thnermal interfzce with the inserted cigarstte 23
w-ila wmazincaining the same overzll blade rasistance. This
i--vazzad plzdfe widzh, along wich the ceramic laysr, Iurther
s~—sn=—-=e~ the heataer structurs. Also, the cerzmic coating
the blades 121 facing awzy ZZom the

imserzz i ciczwrette may pra2vent thermal losses fzcm & heated

s--eszes wnich may be induced during processing in plasma
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sgraying Irom surface trzatment and/or particle imcact.

Each blade 121 forms a resistive heater elsment.

Mo

51

2

7]

pecifically, the first end 115 of firs:t blade sec-ion 1i6A
is electrically connected to the negative terminzl of the
cower surply, and more specifically is an integral extension
cf hubd 111 or is mechanically and electriczlly cornected to
11, whaich in tura is in electrical and mechanical
ccnnected to negative tarminal pin 104A via tack welding or

ancther technigue such as brazing or soldering. Przferably,

Twe Terminel pins 1044 zre used to provide 2z balance

T., =n arrcropriate necztive contact depositzd on an end of

The =ze2zta2r cpposits the respective positive conczect aveas

e

-

A respective positive connection for ezch hezter blade

C of the second

rh

21 Zs m=de at conneciing end section 12

[

Tlzds seczzion 1133 as discussed. Connecting exd section
1ZIT is electriczlly isolated or insulated from common hub
17 by = gap. 127; Zzom ZIfirst blade section 3116A, and
rziculazly first end 115, of the associlated hezzer blade

222 Ty a gap 125; and Irom the adjacent heater blzde by gap

3L o avoid sherts and to permit thermal expamsion. In
2ddizicn, the discusszd cesramic coatings are cptionally
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azplied. Alcernatively, connescting end sections 122C are
~esoeccively connected to ground.

~nhe discussed positive and negative cconections

crovide a ~esistive path, and mors specifically & circuirt,
-» current applied from the source of electriczl enerqgy,
e.g., via tne concrol circuitry, to a particular blade(s)
=20 upon activation of the smoking system by a smoker’s

craw ~ve primary heated area of the blace comprises Ii
craw. T c

—=rimarily via conducticn and radiatilon, with some convec-ion
“ikely cgourring In acddition, the portion of tha lnserted

—i-a-erta between the legs, i.e., underlying gsr 125, is

~ezzad by overlapping oI intersecting, cumulative radiative

o

rzdiative zmd concductive heat will heat strip tcrtions of
-=e ingerzad cigarette2 slightly beyond the outer edges of
nez=ar biade legs 1153 and 1163. The wvaricus heated
~=v-ions together constitute & heated regiecn o toe

izzvsr=a 23 that extends IIom sligntly Feyecnd the outer
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edge of leg 116A, beneath leg 118A, across gap 125, beneath
li

ly beyonc leg 1163 cI an actuated blade

=21 znd which correspond te a puii of generated tobaccy
Zlaver. The size of the hezted portion is depencent upon
~he =lade geometry and heating characteristics as well ag
zhe zmouznt and duration of the energy pulse. Preferably,
=he heater Dblade 1is sized and thermally desicned to
ultizately hezat a segment ol the insertad cigarette having
suificient size, e.g., 18 sguare mm, tO generate an

= tz—-c of the currant path &re not hezta2Z to thase opberziing
—e=nerztures since  their rslatively larger vclumes lower

larzsr volume and accordingly has a lowar current density,

zm< =hus hzs a lower ohmic heating, thaa the ecge 1182 and

mezting cf the remainder of connecting @ rtion 118, one can
{(zi in::easenthe thickness of the monclithic material of
ccrzion 118 ralative to curved edge 1182 in a region 118C to

cs current density and onmic heatiag, as shown
G. =, (2) periorate pcriion 118 to reduce ohmic and/or

=mezz conduction paths, and/or (3) add an acditional heat
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sink mac2arial 119 onto portion 118 to reduce thermal

r—arsfer to the pcrticn, as shown in FIG. 6. To achieve
e=ig heat sink function, a thermally non-conductive
mz-erial, i..e., a thermal insulztor such as a ceramic, 1is
a-plied. Zxamples of suitable ceramics include alumina,
zorconia, a mixturs of alumina axd zirconia, mulite, etc.,
2= is the case with the heater blacde coating. Any of these

modifizazions should be evaluated Zor any adverse effect on

3

-~s machanical intscrity oi connecting portions 118 which
supoort the heater assembly 100 and define an insertion and
witrnir-zwal opening for the cigars:i:ts

hezvar blade 121 is pulsed, zthere is a

a
crafz-avminad minimum time beicre a scbsegusnt puil is

1¥ a longer puff is desirsd than is oktained by a
‘ng of a single heater blade, then the control locic is
—snfimuved to fire another hezter or additional hezter
lzda(s) immediately after the pulsing of the initial heater
=lzda, or during a final portion cif the initial pulsing, to
szz anocher secment of the cligearstte. The additional
—az-av bhlade can be a racdially successive heazer blads or

zno==a» heater blade. The heater blades should be siz=d to
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T the total desired number of Luifs of
b A de 0y e

t
h

CSrzespencds to the number of desired pu

- one embodiment, the numb §
ilmen I €T Or hextar blag
dter ades 121

¢ ©.9., eight. 1p

PASY RN S ¢ 4 =113 -— —ain tn umDp — & i 3 tn*— b d
12

=5 twice the number of pufrs, €.g9., thare a»r

CSIr2spconds o the pufs T
T cuii count TO0Tr exampla, tha locic
CLITULT can dictate that two  civeums
- —=tumlerentizliy opn
~trall PPOsitce
feazTer zlades 127 =z ! :
caces 121, i.e., hezter blzdes fepérated by 180° on
Lne Tuzs, firs simultaneously to <pinag)
ne 1 ointly hez: an a
i ly he=: deguace
2oz inT ofF she — - - - =z
e clgarestie Lo generars =z puss 2Altarnatival
ely,
g I.r

----=I¥2nIng heater blades 121 fcr the noxI cigaretre

s-TErmazively, this firg:s Iiring secuence canr be repeated
- -- _r = —
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fzr ezch subseguent cicarette and tne associated set of
The heater assembly 100 is electrically and
mechaniczlly relatively Zixed at one end via the welding of

© nub 110 and of pins 10¢B to ends 122. DPins

ir l=zkzage. Praeferably, this fixed end is
czposite the insertion opening 360. The connecting sections
znd specifically cpposite ends 1183 opposite conaecting
eZzes 1182, deiine the insartlion cpeniag 350. End secrions
1122 zazn IZlare ouzwzrd to aefine & tnrozt section 365,

121 then narrocw Irom thls Throat seczion to define

N e o - -~ - — - g - [ liad -—- - -t ~
dizmezaer ¢ the inserted cigarstte 23 at, e.g., the blade
moZzzsint to provice cesired tnzrmal contacc, i.e.

czmoresssive fcrces, between the Dblacdes and the cizaret:ts.
czicns 112B zre Irs2 to é;pand when hezted,
szciizns 118B zre ot fixed. More specifically, =each e
Z2:fZ Is vpositioned within a corresponding channel 210

~zczz=Z2 in inner wall 201 oI light2r end cap 83. Morea

cZ inwardly bizsecd blades 121 ars arrested by end

%]
=
}=

83
zznisciing radially outward walls of channels 210, thereby

agzzhlishing a boundary Ior the biasing and defining the
wzrZ kizs. This inwerd bias may suctlemented by the inwarzd

Sz-rizzsizcna bizs as cdiscussed. AsS shown, inner wall 201 is
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) =2 ~a~ - v—— -
Iia&Ted CW ermit } 1
Qutward to permit insercion °f a portion uf i a
- ro 'L Dlad
encs 1183. The =radi 1 )
The Tacially outward wall of channel
. L aaine 200
conzacting end 11 i ize o t
c S @ 1188 is sized and Shaped to permit i on
j ~ T Oserti
C- =n adeguate amount of blad 11 s
oy 1t oI blade end
] 88 such rh
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e ade
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Ore specificall i i
3 fically elliptical, DTi0OT to the

inserted end corcion 1188 Thi
corci 118R8. This roundegd portion 118D
PEIXTIIS Ihe lnsartsd pors o -
So-=% POoriion to pivot with: channel 210 i
lannel 210 ip

< - - a—— b
=L 2 Irznslztine ez i
= Wenner, i1.e., toward end Tace 202 gof
Tham==1 2= N ; - = ; ) ]
10, urzon insersion @I Lhe cigarecre 23 and/
- M “ara =4 I or
nezating 27 2 lad that desi
c - & bklade, so tha- desired contact betwesp th
e ne

Tigarsite and the blacdes is achieved. sSuch zn arrangemenc
- ) N o
wierein cone end of the bl:zde 1s <free relative to the
Srocslitely lgoczzed hub, permits mechanical displacement
and/cr thermzl expension and contraction of the heater

neicuds . . .
igitudinal dirsction upon respective

7
§od
n:
M.
ih
n
}
(3]
}od
}+
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Tt
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§—t
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Cigar=zta inmgawcs withd
=S==--2 Insesrilon/withdrawal and/or bhlade heating/cooling
- . -, J ’
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thersby reducing stresses. In & second embodiment shown

in
FIG. 14, 22 abutmen 204, which may be trapezoidal, ;.
~Ocated within the channel 210 Such that s heatsr blade 121

eXpands thermally upon heating or displaced as Cigarerse 33

s Inserted, end 1188 contacts abutmens 204 and establishes
_— — 3

& DIvot point to zllow blade 121 to bias inwaxg Loward the

inserzed Clgaretts 23, thereby reducing Stresses op the
zlacda and increasing desireagd thermal contace, iLe.
TSmEressive forces, between the blade ang the cicarerss. By

ziver scinz, is is meant thar the blade 121 is fraa to

Tcizza, hur oreferably not translate, ¢ Chis ezutment 204
The hzztar éssembly 10g¢ is thus ;:afarably a

Sontlitiic strucours which optionally S ctated wisy 4

~2ramic zs discussad The hub 111 and heater blades 121 arae

Zatrizzied  Zron & material  havine desired elect~ical
Tesilstznce z2ng8 Strancth. ror example, materialsg h;Vlng
slectirica) T8S.stance in the Tange of approximataly s to
SrFToximzza2ly 300 Hshm.cm, and morae Praferably épbroximacaly
122 o éPpreximately 200 Hohm.cm are Drelerred, gyucy “hact
fEmIsrziures of aprroximatzly 200°C to approximacely locor°c,
a=d freferazly isproximatzly 4g0°C to éPproximately
$I3°C, a7 mora drzferably aporoximately 300°C to

C are rsached by the activated blade 120

iz éfrreximataly 0.2 to 2pproximately 2.0 Sec. with a npulse

oz 2rfroximazaly 10 ro apbroximately sg Joules, pore

Trelarzhlvy epsroximazely 10 to apbroximataly 25 Joules, and
>

2ven mora pPralesrably ap roximately 29 Joules., The matexrial
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should be able to withstand approximately 1800 o
arproximztely 10,000 such pulses without suffering failure
l

significznt degradation, or undesired Sagging of the blades

5 22 materials of which the heater blades 121 are made
are grelsrably chosen to ensure reliable repeated uses of ar
least 1200 on/off cycles without failure, The heater
fixturs 39 is preferably disposable separately from the

)

lighzer 25 Zincluding the power source 37 and the'cir:uitry,

S2thezwiszsz rsact wizh the clgarette 23 arv any tamperature
15 lixely 2 be encouncerad. If desirad, the heater blades 122
z2nid othzr mezellic components are encapsulated in an inert

heat-cocnZucting materizl such as a suitable ceramic material

To further avoid oxidation and reaction.

20 other =-=2zz1l: compeonents ara made from a hezt-resistant
allowv :tzzt exhibits a combination of high mechanical

Sirenzgtiz z2nd rasiscance to surface oxidation, ccrrosion and

Segrazdatisn £t high temperatursas. Preferably, the heater
Dlzdes 121 zre made from a material that exhinits high
25 Stremgih znd surface stability at temperatures up Lo about

0 p=rcenz of their melting points. Such allovs include

ey s e R
CEERETL I Gyt g m s e gy, -
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nased con nickel, iron, or copalt. For exampls, allovs o

(A1)

orimaril ivon or nickel with aluminum and yttirium a

iy

sul-anle. Prefera=ly, the alloy of the heatar blades

-
|38
’_J

~lyudes zluminum to further lmgprove the periormance of the
raz-er element, e.g., by providing oxidation resistance.

pwsfarrad materials inclucde iron and nickel alumini

znZ wmasz opraierably the alloys disclosed is commonly
zssigned, copsnding U.S. pateat applications Serial No.

29, 1994, aznd especially Serial

No. , filed concurrently nerewlih, encizled

e Rlloys UseZul as Eleccrical Resistance

{

Saveral elaments can be used as adadiztions to the
Ni.21 zllcvs. 3 and Si are the principal adcditions to tne

21y for heazar layer 122. B is thought to enhance grain

~i-%2) rich, =.g., Rl < 24 ac. % Si is not added to the
2i.23l 27lgws in large quantities since aacition Of 1 bevond

lmoTovses szrerncth at low and high

t
zsziszs ia Improvin oxide spalling resistance curing
H

cu—s-rz<s 300 and resistive heater 122 1s desicnated IC-50
7 3

W
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¥ Zr and 0.01% B in "Processing of Inzermerallic

N - [os
p >N G

(9]
l'x

e bR

Aluminices”, V. Sikka, Ipftemenallsic  Meralluee—, and

Twrraccirmg Tmrormerallic Comoounas. ed. Stoloff er al., Van

Nestrand Reizhold, N. Y., 1994, Table 4. Various elemencs

zn =e added to the iron zluminide. Possible additions
clude Nb, Cu, Ta, Zr, Ti, Mn, Si, Mo and Ni. The heatar
material can be the Haynes® 214 alloy ( Haynes® alloy No. 214,

a nicrel-based alloy contzining 15.0 percent chromium, 3.0

mangaznese, 0.3-4.6% silicern, anc sometimes 1% melybdenum,
€ C2.23% titanium; Nichrome I 1s staca2d to coatain 60%
rnicxel, I5% Iron, 1% chrecmium, &and 2% manganese; Nichrome
3% nickel, 22% iron, 11% chrpmium, and 2% manganess;
and Xichrome III, =z heat-resisiing alloy contzining 8S5%
1 z2nd 13% chromium), as described in commonly assigned

zztanr aprlicsztion S=r. No. 08/380,718, filed January

arrzns 3 ly from hub 111,
Alcsrmzzively, non-svmmetric arrancements are employed For
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£, e.c., thre= or Iour, heater blades. This

mnezrer blades in each subgroup are separats

ey
o
l.,<
(0
n
g
7
'—J
LJ
’—J
i)
)

discussed praviously. The subgroups are separated by a
wider gzp 135, &s snown in FIG. 19 in the unrolled flat
s-zve. Gap 135 is defined such that conductive and
afjzcent subgroups 1s minimized to the ovortion o
cigarszte 23 underlying the c¢ap 1353. Accordingcly, gap 135

te2 and zrobust porticn of the

Lt
(@]
“
P
[@H
I
0
)
£,
'_l
{1,
(b
H
[
g
8]
[{]
u

ciwazrstt2 whlich is stronger than unheated portions of the

{

ci=zzrs=z2 unlerlying nerrowsr ¢aps 131, wharaby The column

strengcth of <cicaratte 23 Is lmproved to aid in ramoval of
==e ciczratte aizt2r smoking and consecguant nezling, and
wzzraning, CI porIions IZ cesired, the logic czn actlvate
m=rs =hz- cn2 heszter simultzneocusly in the symmeiric Or non-

Tha present invention having two hezter lecs 1l6A and

£z sgeczzrazed by & ga&p 125 rssults in  signilicant

A solif meater achieves ccod tharmal trznsfisr with the
c.=zv=-=-a: however, mass trznsier of aercsol into the drawn

> Slcw is comcromised Dby the solid structurz blocking

i-=s <=Za cizararce, especizlly if the enclosure ol the
sTevi== svstem housing 1s provided with pericrzilons oY
mmemmmimzeie~ al» outside cf the enclosurs to tne cigarsile
sommunizzting anz ide c: r -
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heatar zccording to the present invenation
hzving the same volume as 2 solid heater but having a larger
perimezer results in a higher opportunity for entrainment,
e.g., Zue to gap 125, zand accordingly results in an improved
tlaver delivery per unit of energy to the blade 121. As
¢iszussed, gap 1235 should sized to provide optimal radiation

er amount
e zercscls are generated, the required mass of the blades
cz=n b= Zecrazsed while gensrazting the same desired amount of

frzver-s, resulting in a lighter unit and a decrease in the

emerg raguired to adszustaly heal the heztar blades 121 and
i=mser—ed cigarstte, which Iurther reduces the weight of the
r—i= sinmce <the power scurce, e.g., Latteries, can »>e
smaller. 3y wav Of non-_imiting exampls, gap 125 can Dbe

Elade legs 116A zné 1153 czan be approximataly 0.0125 in. to

apcroximately 0.0217 ia., = zpproximately .005 in. wide and
zsproxizately 0.35 in., = zpproximately .005 in. long; and
acoroxizately .C08 In. T2 zpproximataly .010 in. thick, =

£o tr-e tip of connscting saction 118 can be approximatealy
1.052 im., = approximataly .0625 1in.

- hnag been found that a primarily transverse or
»22izl =2ir flow relative to the inserted cigarstte resulcs
in a =e-= desiranle smcke generation than a primarily

longizudiinal flow. The c¢aps 125, 127 and 131 provide
cxr

¢
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cizarez:zes. Additional air passages are provided o

.mize the transverse air [low by periorating sections of

Another embodiment of blade geometry is shown in TIG.

15, wrnersin bcth first leg 116A and second leg 115B are
serpentins shazped. The serpentine shapes of legs 11gA and

2 are parallel such that the legs are evenly spaced
caz 123 Is also serpentine-shaped. Such a serpentine

incrsases the blade perimeter, and thus improves the aeroso

in 2s cescribed EP-A-0,615,421 and in commonly assicned

Tarsnt patant zpplication Ser. No. 08/380,718, filed January
36, 18:5 znd U.S. Patent No. 5,388,554

A first preierred method of Zabrication will now be
Zeszrized with refersnce to FIGs. 18 and 19, The

Iazriczzicn szeps cefined herein may be performed in any
Cezirad crder to achieve manufacturing speeds, materials
sawvings, e:cc.

A sheet Or strip oX an appropriate materizl having a
thicinzss ¢, e.g., approximately 2 to approximately 20 mil,
e.z. acproximately 10 mil, is formed to define a plurality

€I tlzZfes 121  extending generally perpendicularly via

cective IZirst blade sections 116A, and particularly via

rezzeziive Iirst end sections 115, ZIrom a generally straight
sezTizo 11X in a comb-like arrangement. The blades 121 are
suwzstzmzizlly parallel to cne another with gaps 131 locatad
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. blafe and the first blade section 1153 of zn adjacernr

FlaZe. As discussed, the blades 121 a-

(D
{0
I
it
o
1]

L

symzmeirically arranged with equal g€aps 131 therabetwean ag

5 shown 1z FIG. 18, or are non-symmetrically arranged, e.g.,
with egual gaps 131 between adjacent blades 121 defining
uSgrouss L1212 and 121B of blades and = larger distance 1133
Detwesn the two subgroups of width X as shown ia FIG. 19.

n 111A has two end por:tions w wizh a

2z l=zzst half the length ¢f one half X to iorm a
sezcond Zistance 133 upon rolling. These end perzions should
De Zongsr than X to provide an overl ap Icr connection. By

w2y cI =neon-limiting exanple, gap 131 czn be acoroximztaly

5 0.020 1z., = .005 in. wide in any of the embodimancs and gac
1
133 czn be acproximately 0.125 in., = .005 in. wide in the
non-svmmetriczl embodiment.

~2 blades are conficured as discussed previousliy to

fcrm coznecting section 118 and the lecs 1lea and 21123,

Thils Zormation of the sheet or strip of mezarial into
20
“he Zssctribed conficuration is pericrmed by any conven:tional
tezxmizue such as stamping or cutting, e.g., wizh a €232 or
Yz lzsar. IZ 2 sirip format is emcloyed, the number of
hezt=r zlade 121 formed from the ri can exceed the
Tezuirad number Ior a single cylindrical heater errangement
25
The s:irzight strip is then cut, if necessarv, to form

Sesilcns 111A having the desired number of heate~ blades 121

|Xtazinc CherazZrom.

[ 5s]
[
[
0

mployad, the stez shape of

H
n
H\
l
:
.

SeziIcns 1223, 1223 zad 122C via stamping.

TETENGT I U R R Tt R B e sy e
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17 employed, ceramic coating 300 is then anplied by

mzsiking the stamped profile and, e.g., thermelly spraying

the cpating onto sections 111A, 115, 122 or thka entira blade
cr any portion thereof to form the desirsd pat-ern a
Sigmussed. Alternatively, the ceramic coating is applied
er the rolling step by this procedure or, if desired,
- to Zcrmaticn of the blades. As is known, apprs

maskings are applied prior to psriorming eack of the steps

~f thez-=r and ceramic cdenosition to define  arzas of

The s=ction 1113 isg then rolied to Zzrm rouad hubd

-=a formed cylindrical hezter, f.e., the sics cpposite -the
ziczrsrte, to simplify connection with pins 1048 and to
2 dzmace during insertion end removal of the cigars:tte.

—ns —slled section can be rolled to a smaller diametzar cthan

~ne »olled section 1is joilned, e.g., wvia any welding
~a---icua such as soot welding or laser welding, to Zorm the

¥
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ly is formed, as shown in rrg 13. This biasing

curs prior to rolling, but may be implemencaqd

a2iter rollingc. This biasing increases the thermzl contact
Detw=en <the hezater blaae and the insertag cigaratce o
imprcve thermal transisr efficiency.

Thezmal transier efficiency is  also improved by
Sptimizing tne amount of surface arsas of rthe blade legs

L1EA =nd 1183 are in an efficient thermal rzlationship
with the underlyinc cicaret:tss As seen in FIG. 17A, the
uncdersizZss 117 of lacs 13162 znd 1163 (leg 118A is shown by
w2y =i example) is planar, i.e., flatr in 3 Zransvarse

-—- T e e

Improve tThe ¢
15 snzoed in
Ccr CuZTve o

leg in the discussed embodiments. To

Cransrier rzlacionship, tha

L=Zarside 117 praferzdly does not piasrcs any part o the
C-gar=zt2 23 o avoid weaksning and possibly rizsping the

CLgar=sIi2 Curlng insertion,

T vy - -

e mICcTolLocT

~ - =]
C.L282 ZToermal

adjustment or removal.

or apex of the underside 117 contacts or is in

pProximity to cicarette 23, and the

is in a radiztive thermzal r2liztionsnip
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stacping the legs 116A and 1163 of the blades 121 in anp

- - bt Ld
unrclled state. This stamping can oczur ar the same time as
the stazping to achieve the bias cGiscussed above. This

stazzing to shape the underside also increzses the strenarh

of legs 116A and 116B, thersby avoiding tndesired shorts and

10

15

20

The various embodiments of the presant invention are
1 <Zesizmed to allow delivery of zn effective amount of

flavzcred tcbacco response to the smokar undes standaxzd

{

25 <“onditicns of use. Particularly, it is prasently understood

wzern 7 and 10 wg, of aeroscl to a smokar for 8 puiis,
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It Zas Dbeen rfound that, in order to achieve such delivevy

- ]

the hezter elemeats 1231 should be able Lo convey g
cemzerature as discussed when in a thermal transi

e — - o r

relzzlicnship with the cigarette 23, Further, the he

’

Ly
2
fu
nl
(v
1]
|-
[N]
l.]
0]
vy
0
o
)
(o N
He
a]
(v
[}
b

rably consume the discussad energy
Lower energy reguirements ars enjoyed by hezter blades 121
that zres powed inwardly toward the cigarstt2 23 o improve

CI ccurse, the hester resistznce is zlso Cictated by

mecessary electrical energy to heat the hezzer blades 121
rcr sxample, thes azbove heatar element resistznces corresoond
TS gmoodiments wiers power is supplizd by four nickel.

£.8 to 5.8

wolts, In the alternative, if six or eicht such series-

-=Con=cied batteries are used, the hezter blzdes 121 should

FTeZzradly have a rasistance of between zbour 3 Q and abour

-

5 0 <or bsiween abouz 5 Q and about 7 Q, reszectivaly.
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individual actuaticn of heating elemencs 451, wihile ends
&re connected in common to ground. Whi n
“he mcuth end of cavity 430 ars no:- elecirically connecred
and thus need not touch the side wall of cavity 430, they
zre nonetheless turned toward the side wall of cavity 430,

as shown in both FIGS. 20 and 21, to Provicde a lead-in for

~he disposable peortion, i.e., the insertad cizarette, zs
Ciscussed above. It should be noted tha:s ip FIG. 21, the

uppermost and lowsrmost elements 451 zr2 shown cut through

Cheir rigidizy In this way, heating elsments &£71 actually
rlerce and extend into the disvcsable norzion to Trovide the
desired intimete thermal contace The open-cell foanm

structure described above is particulazrly well-suited for

s2ch an =mbodimant. In this embodiment, becatse heating

cctnnecticns cof ends 452, 453 to end wall 443 are made
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- 5,24¢%,586. Perforations 412 are provided in the wall to
- allow outside air to be drawn through portion 420, as

- cescribed more fully in U.S. Patent No. 5,249,586, which is

? Incorporated by reference in its entirety.
Many modifications, substitutions and improvements may
De aprzareat to the skilled artisan without departing from the
spirit and scope of the present invention as described and
- 10 cefized herein and in the following claims. For example, the

1ing step may be performed before the cooling step in a

wodiZication of the portion of the process described above

FEMEE e iy P h s e 1 p s a e
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90
z. A cigarette (23) comprising a tobacco rod, said tobacco rod

'60) comprising a tubular tobacco web (66) and a plug of tobacco

4

'80) disposed within said tubular tobacco web, said tobacco rod

o

fhavirg a free end (78) and an opposite end (72), said tubular

tobacco web comprising a base web . (68) and a layer (70) of

or

cbacco flavour material supported by said base web, said base

 adapted to transfer heat from an electrical heating element

¥,

4]

{37) to said tobacco flavour material, said tobacco rod (60)
adapted to oparatively receive an electrical heating element (37)
alongside said tobacco rod (60) at a location between said free
end (78) and said opposite end (72), said Plug of tobacco (80)
locatad adjacent said free end, said plug of tobacco being spaced
azart from said opposite end so as to define an unfilled space

(1) between said plug of tobacco and said opposite end.

2. The cigarette as claimed i claim 1, wherein said location

a.ongside said tobacco rod is such that sald location overlaps

o

-east a portion of said unfilled space (91) and overlaps at

a portion of said plug of tobacco (80) .

ct

—
i

28

o]

3. The cigarette as claimed in claim 1 or 2, wherein said
tzbacco rod includes a free-flow filter (74) adjacent said
orccsite end, said free-flow filter being spaced apart from said
P.ug cf tobacco (80) so as to define said unfilled space (91)

between said Zree-flow filter and said plug of tobacco.

4. % cigarstte and lighter adapted to cooperate as an

-~

1
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91

lectrical smoking system, said cigarecte comprising a tube of

0

tobacco wab, partially filled with cut filler tobacco so as to
cefins a Zilled tobacco rod portion and an unfilled tobacco rod
portion (31), said cigarette (23) and said lighter (25) being
mutually arranged so that an electrical heater element of the
light=r at least partially superposes at least one of the filled
and vmfilled tobacco rod portions when the cigarette is in an

cperative position in said lighter.

S, The cigarette as claimed in claim 4, wherein said filled
tobaczo rod portion includes a plug of tobacco, and said

electrical heater supasrposes at lease a portion of said unfilled

space and superposes at least a portion of said plug of tobacco
when the cigarette is in said operative position in the lighter..
€ . The czigarette as claimed in claim 4 or 5, wherein said

cigar=stte has a free end, said tobacco plug being located
azZjac=nt said free end, said cigarette including a tubular
e_.emexnt spaced apart from said plug of tobacco so as to define

szid unfilled tobacco rod portion between said free-flow filter

and szid rlug of tobacco.

7. The cigarette as claimed in any preceding claim, wherein

said tubular element (74) is a filter.

8. The cigarette as claimed in claim 7, wherein said tubular

ererzt (74) is constructed from a plasticized tow material.
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9. The cigarette as claimed in claim 7. wherein said free-£fioy

filter (74) is constructed from a molded material.

10. The cigarette as claimed in any preceding claim, further

comprising filter Cipping (62) adjacent saig oppotite end.

11. The cigarette as claimed in claim 10, wherein saiq tipping
(62) comprises a second free-flow filter (102) adjacent said

opposite end, said cigarette further comprising tipping paper
(64) attaching said second free-flow filter (102) to said

opposite end.

12. The cigarette as claimed in claim 11, wherein said tipping
further comprises a mouthpiece filter plug (104) adjacent said
second free-flow filter (102) .

13. The cigarette as claimed in claim 12, wherein said free-
flow filter (74) of saiq tobacco rod (66) includes a first
passage (75) and said second free-flow filter (102) of said
tipping includes a second passage, said first and second passages
communicating said unfilled space (91) of said tobacco rod with
said mouthpiece filter plug (104), said second passage having a
Second inside radius greater than a first inside radius of said

Zirst passage (75).

14. The cigarette as claimed in claim 12, wherein said tobacco

rod further comprises a backflow filter (200") at said free end.
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S3
he cigarette as claimed in c¢laim 12, wherein saia plua of
Tobaczo (30b) includes a first portion (320b) adjacent said free

€nd (78b) which has a higher density than a second portion (310b)

cZ sa-d vlug of tobacco distal from said free end.

~£. & cigarette (23) comprising a tobacco rod (60) having a
zzck-Zlow resistive free end {78) and an oppusite end {(72), said
“oRaccc rod comprising a tubular tobacco (66) web including a

Zyer zI tchaccomaterial (78) a flow constriction (74) operative

&t sa-< crposite end of said tubular web and tobacco (78,80)

!

!

b

{

)

i

(3]
e,

o

4]

tuated adjacent said free end and spaced from said

I.ow constricsion, the tobacco comprising cut filler partially

Zillirz szid zobacco rod so as to define a filled tobacco rod
porzicn and an unfilled tobacco rod portion, said unfilled
prrticn 2zing located adjacent said flow constriction, said

—oular wel arranged to communicate heat received by said tubular

(&

W22 tc said tebacco, said tobacco rod (60) being arranced such
trat diorinzs a suff on said cigarette with an application of heat

a’sng = rezion of said tubular web, at least a portion of the
CCz 1s caused to release tobacco aerosol which is drawn

througs satd flow constriction.

17 Tne clgarette as claimed in claim 16, wherein said flow
Ce=stzriciizn (74) is defined by a tubular element .

1€ Ti2 cigaretie as claimed in claim 17, wherein said tubular
elsment Coirsrises a first fres-flow filter (74), said first froo-
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flow filter defining a first passage (75) therethrough, saig
Cigarette further comprising tipping (62), said.tipping-including
a second tubular free-flow filter (102) located adjacent said
first free-flow filter of said tobacco rod, said second tubular
free-flow filter defining a second pPassage therethrough, said
first passage of said first free-flow filter being narrower than
said unfilled portion (91) of said tobacco rod and narrower than

said second passage of said second free-flow filter (102) .

19. The cigarette as claimed in claim 18, wherein said cut

filler tobacco forms a back-flow resistive plug.

20. The cigarette as claimed in claim 19, wherein said portion
of said cut filler tobacco (80) is located at said free end (78)
and has a density greater than a remainder of said cut filler

tobzcco distal from said free end .-

21. The cigarette as claimed in claim 20, wherein said tipping

th

(62 urther comprises a mouthpiece filter (104) adjacent said

seccnd free-flow filter (102).
22. The cigarette as claimed in claim 20, wherein said tubular

web includes a cigarette wrapper (71) about said tobacco rod

(60}, said tipping attached to said tobacco rod with a tipping

23. The cigarette as claimed in any preceding claim, wherein
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S5
said tobacco or plug of tobacco (80) comprises a cut filler

Tobacco.

Z4. The cigarette as claimed in claim 23, wherein said tobacco
or plug of tobacco (80) comprises a blend of cut filler tobacco,
ccmprising a combination of at least two of bright,

d
ev and oriental tobaccos.

Z5. The cigarette as claimed in claim 23 or 24, wherein said
zlug of tcbacco includes a plug wrap (84) disposed about said cut

-~ =~

Zillexr tchacco (80).

Is. The cigarette as claimed in claim 23 or 24, wherein said

zokaczo (70) is located along an inside surface of said tubular

tobaczo wab (56).

7. The cigarette as claimed in claim 26, wherein said tobacco
Tod comprises an overwrap (71) disposed about an outside surface

cf sazd tubular tobacco rod or rod portion.

8. A method of improving delivery of smoke from a cigarette
{23} operated wicth an electronic lighter, said cigarette
comprising a tubular web (66) having a free end (78), and an

¢oposize =nd {72), smoke being withdrawable from said opposite
end, =aid method comprising the steps of:
establishing an unfilled portion along said tubular web at

& Zocaticn adjacent said opposite end and a tobacco filled
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cortion along said tubular web at a location adjacent said freas
end; and
superposing an electrical heater element of said electronic
lighter at least partially over said filled portion of said
tubular web while activating said electrical heater element so

&5 to cause release of smoke constituents from said tobacco.

2%. The method of claim 28, wherein sald superposing step
includes superposing said electrical heater element partially
cver both said filled portion of said tubular web and said
tnfilled portion of said tubular web while activating said

e_ectrical heater element.

3%. The method of claim 28 or 29 further comprising the step of
pzssing said released tobacco constituents through a construction

lozated adjacent said opposite efd.

32. A tobacco web adapted to be rolled into a tubular tobacco
red (§0) of a cigarette (23) operative with an electrical
igarectte lighter (25), said tobacco web comprising a base web
(€8) and a tobacco material (70) disposed along a first side of
sz:d tase web;
said base web comprising a combination of tobacco fiber and
ce_lulosic fiber, said tobacco fiber and said cellulosic fiber
cerbined at a ratio in the range of approximately 2:1 to 4:1,
sa-d base web having a basis weight in a range of approximately

35 to 45 g/m?;
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said tobacco material having at least twice the basis

5
(O

igkt of said base web, said tobacco material comprising finely

n
H

ourd tobacco and extracted tobacco solids at a ratio in a range

f arproximately 3:1 to 9:1, and a humectant at a level of

0

apprcxinately 5% to 20% by weight of said material.
32. Trhe tobacco web as claimed in claim 31, wherein said
cobaczo material has a basis weight of approximately three to

four tTimes that of said base web.

3. Tk2 tobacco web as claimed in claim 31 or 32, wherein saiad

)

tobacso material further comprises pectin at a level of up to.

appreoximately 2% by weight of said tobacco material.

9]
s

The tobacco web as claimed in claim 33, wherein said base
web comprises approximately 28 -g/m’ tobacco fiber and
appraoximately 12 g/m’ cellulosic fiber of a wood pulp or flax
F2lp, or tobacco stem pulp.

3 The tobacce web as claimed in claim 34, wherein said

n

tcbacco material comprises approximately 66 to 71% by weight
tcbacco particles, approximately 16 to 20% by weight extracted
tobacco solids, approximately 10 to 14% by weight glycerine and

azproximately 1-2% pectin.

()]

38. & tobacco web adapted to rolled into a tubular tobacco rogd

(E0) <f a cigarette (23) operative with an electrical cigarette
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lizhter (25), said tobacco web comprising a base web (68) and a

toDacco material (70) disposed along a first side of sald base
wel;

said base web comprising a combination ©f tobacco fiber at

& component basis weight of approximately 20 to 30 g/m? and

carbon fiber at a component basis weight of approximately 2-9

g/=?, and pectin at a component basis weight of approximately 1
g/=?

szid tobacco material having a basis welght three to four

tim

b

s that of said base web, said tobacco material comprising

firsly ground tobacco and extracted tobacco solids at a ratio in

b

a

nge of approximately 3:1 to 9:1, and a humectant at a level

Al
f

in zhe range of approximately 5% to 20% by weight of said tobacco

material,

37. Acigarette operative with an"electrical Ccigarette lighter,
saizZ cicarette comprising a tubular tobacco rod (6) constructed

frem a tobacco web according to any of claims 21 to 36.

S et S T e
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38. The cigarette as claimed in claim 37 further comprising a
plug of cut filler (80) adjacent a free end (78) of said tobacco
rod (60), at least one tubular free-flow filter (74) adjacent an
opposite end (72) of said tobacco red and a filler-free void (91)
located between sald plug of cut filler and said tubular free-

flow filter.

38, A method of manufacturing a tobacco web (66) comprising a
pase web (68) and a layer cf tobacco material (70), said tobacco
web keing foldable into a tubular form as part of a cigarette
10 (22) cperative with an electrical cigarette lighter (25), saigd
method comprieing the steps of:
separating solubles (124) from fibers of tobacco feedatock,
said solukleg being in soluzion comprising 5 to 10% by weight
dissclved tobacco constituents; .
15 oroducing (128) said base web by forming a slurry of said
separated tobacco fiber, mixing said slurried tobacco-fiber with
a slurry strengthening agent to form a slurried mixture and
casting (130) said slurried mixture onto a web forming apparatus;
producing (146) eaid tobacco material by mixing said 5 to
20 L10% eolution cf tobacco constituents with additional tobacco
particles, glycerin and pectin so as to form a dispersion of
tobacso material and adjusting water content so as to achieve in
said dispersicn a solids content in the range of approximately 20
Lo 30F%;
25 applying (144) said dispersion of tobacco material along
said base web o form a sheet of said tobacco web;
crying (146) said sheet of said tobacco web to a mcisture
content im the range of approximately 8.5 to 12%;
cooling (148) said sheet cf said tobacco web;

Cecurling (150) said sheet of said tobacco waeb;

TS R, Ff ES r eomm ma ey
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O web go ag to form a

inding (152) said gheet of said tobacso

P ey

roll of tobacco web; and
said roll of tobacco web 80 a8 to produce g3

slizting (154)

bobbin of :obacco web,

Tre method as claimeg in claim 39, wherein said solution of
7 to 8% by weight

4£0.
co eolubles comprises approximately

tobacs

disgszlved tckhacco constituents.

wherein the anount of

41. The method ag claimed in cla:m 40,
10 Water Is adiusted to achieve at the conclusion of the mixing step
a dispersion of approximately 24 to 25% sclids content,

wherein the tobacco

The method ag claimed in claim 41,
ely 100 to 224 meeh,

42
particies are in the range of approximat
92. The rnethod as claimeqd in claim 42,. wherein the tctacco

paxrticles are approximately 120 megh.
40 to 43 wherein said

13 .
44. -Tre rmethod ag claimed in any of claims
slurry §-rencthening agent comprises at least one of wood pulp,
flax pulp and =obaceo stem pulp.

wherein

Te method as claimed in any of claims 40 to 44,

ep includes applying said dispersion of tobaceo

45,
at leasgt 2:1,

20 said azzlying st
materiz’ to said base web at dry weight ratio o=

of claimg 44 to 45, wherein

g said dispersion of tobaceo

°d as claimed in any
at least 3.1,

said applying 8<ep includes applyin
said base web at dry weighs ratio o<

.

ratarial =~

46. Tre me:k
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47. The tobacco web as claimed in claim 36, wherein said tobacco
finre ig a7 a cemponent basis weight cf approximately 24 to 28
g/m?, carben fibre ie at a cémponant basis weight of
approximately 2 to 4 g/m* and pectin is at a component basis
weight of 2.5 to 1.5 g/m’.

48. A heazer (39) fcor use in a smoking system having a source of
electrical energy for heating a cigarette,.the heater comprising:

a plurality of electrically resistive heatexr blades (121)
defining a receptacle to receive an inserted cigarette and
exzending alongside the inserted cigarette, each blade comprising
a firse heater blade leg (116A) having a first end and a second
end, a second heater blade leg (116B) havirng a first end and a
pecond end (122), and a connecting section (118) connecting the
gecond end of said first heater blade leg and the first end of
paid gecond nezter blade leg;

wrere:n said first and second heater blade legs of each

heater blades are separated by a respective gap (125); and

[J]

wrnere.n the first ends of sald first heater blade leg are
adap-ed tc be in electrical contact with the source of electrical
energy. wherein respective resiative heating pathg are formed
compricing sa2id first heater blade leg, said ccnnecting secticn,
and sa:d second heater blade leg to respectively heat each of
gaid electrically resistive heater blades along said first and
second blades, which in turn heat the inserted cigarette, said

firat ernds of said first blades having a common connection.

49. Tre h=szzer according to claim 48, wherein the first ends of

said frret neater blade legs (116A) are grounded.
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50. The heater according to claim 48 or 49, wherein the commen
connecticz of the first ends of said firgt heater blade legs ig a
hub.

5l. The hreater according to any of claims 48 to sp wherein the
gap (125) separating said first and second neater blade legs ig
sized to permit entrainmen~ of air flow into the heated cigarette

upon &rawing by a smoker.

52. The h=ater according to any of claims 46 to 51 further

F-
o
2

oy
&
;—j
]
2

+ the firet ends of €ach of gaig

o] [ £
first heatsr blade legs (116A) extendin from said Supperting

wherein gaid Buppcriing hub is adapted to be in electrical
contact with the gource of electrical energy to form a common for

the firgt ende of said first heater triade legs,

53, Tke hezcer according to claim 52, Serein the second ends of
sald second hezter klade lege (116R) are adapted to be in
Tespective elec:irical contacc with the source of electrical
energy, wherein respective registive heating circuits are formed
comprising said first heater blade leq, saig cennecting edge
section, and said second heater blade to regpectively heat each
cf saic elecirically resistive heater blades (121}, which in Turn

heats txe irser-ed cigaretta.
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end (222) of said second heater blade legs (116B) exteng toward

said supporting hub (111) and are electrically insulateg

z5. The heater according to claim 52 or 53, wherein the secong
ends (12I) of said second heater blade legs (116B) are separated
Zrcm zaid hub by a gap.

£6. The heater according to claim 52, further comprising an
electrical irsulator applied to at least one of said hub and the
ends of said second heater blade legs.

£7. The heater according to claim 52, further comprising an

n
1Y
(9]
0

!

electrical insulator applied to at least one of the second ends

¢I sailz seconc heater blade legs and the firg- ends of said first

SE. Tne heater according to claim 52, further comprising an

e_ectrical irsulator (300) forming a ceramic hub  support

0
1t
3]
£
(1
r
i

-re around said supporting hub (111), the second ends (122)
cf sziZ seconé heater blade legs (116B) and the first ends of

sald first hea=er blade legs (1168B) .

ES. °n2 hesater according to any of claims 52 to 58, wherein
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said supporting hub and said blades are monolithic.

€0. The heater according to any of claims 48 to 59, wherein

szid connecting section (118) further comprises a free end (118B)
to compensate for thermal expansion when the heater element is

h=zated.

€2. The heater according to claim 60, further comprising a

support structure (83) stationarily located within the smoking

gswvstem and defining channels (210) to receive the free ends

(21838) of said connecting sections of said blades (121).

€Z. The heater according to claim 61, wherein said channels

(Z1C) are arranged to permit translational thermal expansion and’

ccntraction of said heater blades.,

-

6= . The heater according to claim 61 or 62 further comprising

a pivero point (204) located in each of said channels, said pivot

pcint located such that the associated free end (118B) of said

necting section pivots about said pivot points to bias said
first and second heater blade legs (116A,B) inward toward the

liiserte

d cigarette upon heating of the associated heater blade.

64 . The heater according to any of claims 48 to 63, wherein
perticons of at least one of said first heater blade leg (116A)
ani said second heater blade leg (116B) are coated with a ceramic

(320] to strengthen and electrically insulate the at least one
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cf sazd first heater blade leg and said second heater blade leg.

£5. The heater according to claim 64, wherein a portion of said

second heater blade leg (116B) adjacent said ceramic is adapted

to be in electrical contact with the source of electrical energy.

€5. The heater according to any of claims 48 to 65, wherein

said Zlades (121) are arranged to slidingly receive the inserted

£7. The neater according to any of claims 48 to 66 wherein the
szconz end of said second heater blade leg is a step shape, said
step =haps comprising an end section (122C) adapted to be in

e.ectrical contact with the source of electrical energy.

6. The heater according to any of c*aims 48 to 67 wherein said
first and second heater blade legs (116A,B) of a respective

hzazer blade (121) are substantially parallel.

6. The Leater according to any of claims 48 to 68, wherein
sa2id ccnnecting edge has a curvature between approximately 160°

7C. The h=ater according to any of claims 48 to 69 wherein an

derside of at least cne of said first and second heater blade

f

legs (116A,B) facing the inserted cigarette is substantially non-

plarar in 2 transverse direction of said heater blade 1leg.
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7. Tre heater according to claim 70, wherein said underside is

72 The heater according to claim 70, wherein said underside is
ang-ed
73. The heater according to any of claims 48 Lo 7Z, wherein

sa< pluralicy of electrically resistive heater blades (121) are
rranged in groups, wherein gaps (133) between the groups are
sized to provide unheated portions of the inserted cigarette

roviding strength to facilitate removal of the cigarstte after

- The heater according to any of claims 48 o 73,

<

—eas:t on2 of said first and second heater blade legs (115a,B) is

renrine shaped.

BER The heater according to claim 74, wherein both said firce
znZ seccnd blade legs are serpentine and mutually parallel such
T5n2T space between the legs is serpentiginous.

=z The heater according to claim 48, wherein at least one end

T least one blade (121, 122) is wider than an adjacent active
ion cf said at least one leg, wherein the end of said leg has

Swe2r current de2nsity and a lower ohmic heating than the acrive

d

wierein at:

B
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-7, The heater according to any of claims 44 to 74, wherein

s21d ~onnecting section (119) is perforated.

e, The heater according to any of claims 48 to 77, wherein

zid first and second heater blade legs (116A,B) are bilased

n

inwardly toward the inserted cigarette.

5. The heater according to any of claims 48 to 7g, wherein
szid first and said second heater blade legs (116A,B) and said
connecting edges have a resistance cf approximately 100 to

aoprcximately 200 pgohm.cm.

(824

o The heater according to any of claims 48 to 795, wherein
sazid Zirst and said second heater blade legs (116A,B) and said
cinnezting edges have a resistance of approximately 50 to

aroroximately 500 uohm.cm. -

~. Thz heater according to any of claims 48 Lo 80, wherein said
5¢ and said second heater blade legs (1164,B) and said
CimnecIing edges are capable of reaching temperatures of
arcroximately 200°Z7 to approximately 1000°C in approximately 0.2

t< aprroximately 2.0 sec. with a pulse of approximately 10 to

§2. Toe heater according to claim 81, wherein said first angd
s22ond legs (115A4,3) and said connecting edges are capable of

being zulsed to these temperatures for a
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Toroximately 10,000 such pulses.

(49]
)

The oeater according to claim 48, wherein the qgap (125)
serarating said first and second heater blade legs (116A,B) is

=)

sizel o maximize cumulative radiative heating from each of said

Zirst and second heater blade legs of an associated heater blade
ST 2 pirtizn cf the inserted cigarette underlying the gap.

ER- The rnsater according to any of claims 18 to 83, wherein
sazZ Iirst and second heater blade legs (116Aa,B) and said
tmmeziing edos section comprise an electrically resistive
T2T=rizl s=lected from the group consisting of iron aluminides

ans micxel aluminides.
) s electrical smoking system comprising a cigarette

STIriing o any of claims 1 to 3~ and a lighter, the lighter

m

f

nEVIn: a glurality  of resistive heater blades defining a

“2Tsrtacie Ior receiving the heater bladesg, whereby the blades
e acco plug when said cigarette
gz ~% electrical smoking System according to claim 85, wherein
€212 nzater nlades extend along the length of said tobacco plug
ani carzially overlap said unfilled sSpace

£- ~%. elecztrical smoking System according to claim 85 or 86,
w22l The _ighter includes a heater according to any of claims
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