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Smoulcer,

Puff,

Yo airference of opinioa here.

Z2ell congiders IZ.7. o, iatercretation to be umsound

dut his own arguments are perhzps no betier. A lemperziure

rice of 300 ceg. C. is cnly very infresuently =
given segment behind the coel during a 2 sac. 3
during the puif a dyramic slate exists and so ir

raves are the only rezily meaningful values.

In

the origingl

erperiments the electrical ouipul of the thermocouples was rled

to a UV crart recorcder to give a

racerc of temserature V. tine,

These records have teen re-¢xamined and the rate of zezting

cdeterzined from the texperature dilference and tize cof

passaze in the temperavure inverval shown below.

calculated results of I.T,

comparison.

Tae

Co. anc of Zell are givea for

DASLT 4

Qacking
Censity

Averaze

Rzte of Eeziing

deg. fsec.

Direct Measurement

i IoT.CO. Calc.

|

) . 2 l
Seleoviaticn i

Bell

24,0(200-500°C);100(530-700°C)
+

120(300-500°C); 90(540-£8C0C)

200(120-450°C); 95(550-700°C)

70(550-675°C)

110(290-500°C ) ;

144.(252-750°¢C)
157{2C0-705°2)
154,(200-7000C)

95(200-700°C)

104(200-7C0°C) ;145 (260~500°C)
66(200-700°C); 92(2C0-500°G)
57(200-70C0°2); 806(2€0~500°C)

£48(200-700°C); 67(255-500°C)

¥ Calculated from footnote (5) Tazle

J

1 Technical Report #3.
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From tae temperature profilez for pufl and smowlder averase

w

& : > P e 2 LY
rates oI neaving for the first 1.5 seconds of i

been ca_cuwlated for the temperature ranges indicaied below:

Packing Tensity Average Rate of Heating dee C/sec

1.0 200{200-500°C); 97(555-700°C)
1.3 120(320-500°C ) ;167(540-700°2)
1.4 226(370-565°C); §3(560-70C°C
1.5 $7{400~500°C); 60{670~7C0°C)

*. N
~ow value beczuse of unusually extended contcurs,
atirivuied to the thermoccuples being situaled in
the channel., DPossibly also accouats for the low
value marked t in Table 1.

These results indiczte that cigarettes with packing
densities 1.0, 1,3x and 1./x probably have sicilar average rates
of heating over a raaze 200-500°C A similar patiera is found
for the range 550-7CO°C, alizough the value is only about 50% of

tzat feund in the lower tesperziure region., The cigarette with
pacxing density 1.5x has a lower average rate of hesting ia both

)

venperature regions. Tais pattern of results, i.e..packing

cdensities of 1.0, 1.3x and 1.4x giving sirila- bui hizher results

-~

than thet for 1.5x, is similar to that found 3y I.7. Co. Taeir
H

average rates of heating are calculated over a diflerent

vemperature range and so agreerent between us for the absolute

values cannot be expected,

Toe calculated results of Bell show a steady decrease in tae EE;

(-

rate of heating with packing density. This is coairary to the N

Oy

- patvera Iound by R. & D.E, by actual observation aad by ;fd

\J

galculation of I.T. Co. fror R. & D.E. results. Ei?
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Zell zzikes no cotment on the fact that 2. & D.Z. ootaized

-

de tures with beth iacreaced

5]
ct
fl
0
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NS . S - ——e
nirzer puff 2nd szou

f

packing censity and with hole, ratzer ithan considerably rsi:ced
tezperature, which was a specific clairm in the patent. Zell's
tezperature measurements are at least 150°C. too low, as a
resuit of using thermocouples 0.0C6" in diameter (cf. Touey

and lfumpower).

2, LOJZRING CT PHZNOLS

Bell's argument does not follow. A wet C.a. filter is zore
efficieat Zor prenol retention than wet tobacco. as a crhannel exists
down the cigarette but not the filter, water will be retained ix the

o H

filter in preference to the tobacco,

3. NISOTINE TEZLIVSRY &ND FILTRATION EXFICIZNCY

Cizarette rods A, B and C are the same as cigareite rods 2, T and

ilters are different., Series 268 to 2068C show sizilar

[}
.
o
4
[
L
ct
|4)
[0
H

filtration efficiencies - they are the same filter. Series 2680 - 268G
wouwld be expected to be the sames The values for 263D and 2082 are
extraordizarily low, while 268G was wrongly calculated, an§ scould be
~20%.  The expected value for 15 ma C.A. 8.0/44000 would be adoud 15%,
and it seexs likely that series 268D - 268G really show no chaaga. .
if, indeed, the filtration efficiencies are constant, then tne 6
cannot be used to indicate changes in smoke composition, Possibly it
would kave helped if I.T. Co. (Canada) had measured the filiration

efficiencies éirectly, as tais would have given meaningful results, and

eliminated the above uncertainties.

[b2l5b00]
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AT WS AmemaD Ay D ATA ST MM mTmm T AT AT
ASIS FOR CCOWPARISON CF CIGARETTZ PZoslronCZ

ty

Icdeally the best way of looking et changes is wien constant weiznts
(=] o (=}
of tobacco in rod are burned in the same nunber of pulfs aad the tchasco
filtration coeificient rezains constaat. For the preseat cizarette the
latter is unlikely to be constant and the calculation of weight of
tovacco burzed is of coubtful reliadility for cigareties wilh larg
) =]

increases in packing deansity and witk a hole cdown the rode.

The use of D.P.M. may be difficult to justify but it is to Zell's
advantage not to use it. However, tzis is a conventional method of

comparing cigarettes, i.e. norr"ising on the basis of unit weighi of
condensate,

"Changes found on a per puff basis" is obvicusly the cozparison
most advaniageous to Bell. However, if nicotine is the yardstick used,
the device ol Zell, Jones and Laing is oaly betier for phenols and

formaldehyde (and coloured h.ce.s.). Conveniional filters (with acdditives)

can achieve results better than this,

In tZ2 conclusion 2ell says ".... the only fair and meaningfu

basis for cozparison .... is that wnich uses the "per puff" approach: -

croviding n2t po dilution of the smoks occurs.t

Some experimental work has beea done to check on this point. A

standard 35 za. slide projector was used to project a beam of 1lighi cown
a Bell anc laing cigarette withoubt its filter. The cigarevte was
smoked at cze 35 ml pulf of 2 secs, duration each minute, The beax of
light was -sflected through 90° 'using a small mirrorbplaced on the axis
of the cigz-etie and at 45° to it. The cigarette was photographed with
a Polaroid camera, both along its axis in the mirror and sideways at

the coal:-

8V CLSh00)
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The accompanying photographs show tha%!hole persists tarough tae
coal during the puff, and from this fact it follows that air dilution

is occurring through this hole in the coal,
ettes were extinguishted in cartoa

In a further experizent, cigar
dioxide and measurements werebnade oi the pressure drops of the coals,
The coals from the Bell ard Laing cigareties had pressure drops that
were on average 25% lower than those from wwocdified cigarettes,

Thus considerable air dilubion is occurring during a puif aad
comparison on the basis of delivery per puff has very doudbtiul vaiidiiy,

It would have been useful if cigarettes with high packing density
without the hole had been examined by I.T. Co., as it is very difficult

to differentiate the effects of the hole and of the packing dansiiy Sfroz

their analytical data.
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