~partment ¢l3,
161 Si. George Clirecs,
Torcnio 5, Ontaric.

Dezar Dennis:

I wouls like tc convey my appreciation te Dr. Green
for his nelpful comments. It is unfortunate that he did no® have
the second parti of the paper which I have just completed a:z I
feel it would have ansuered in a satisfactory way some of his
criticisms. I ned also rewritten the first part of the paper in
view of the results of tne second part. In deference to Dr. Green's
susgestions I also mede some furiher recent chnanges. I am sorry
I coulé not rmeet Dr. Green myself as I am sure an exchange of
views weculd have been mutually valuable:

1. I changed "coloured hydrccarbon content" to "Optical
Tar Density."
c. Pzge 1, last parzgraph. I think Dr. Green will find I

s

nave czvered this topic in the appendix of the revised
vext,

3. Page 2. I aporeciete thet these thermocouples will not
sive an exact rezding of the absolute temperzture and
have g0 noted “n the revised text. I think Dr. Green
will be inclined to agree witn me that the rate of
heating measured by this size ol thermoccuple is, however,
gulte accurate and certainly it is not possibtle to dispute
the large relative differences which occur.

L, Page 2. Text revised - so I still meke the desired point
tut in a more acceptable form.

5. Pasme 3; paragraph 1. I revised the text to make meaning
clearer.

0. Page L4, parzzrapn l. Results were actuzlly measured ty
smoxking to an anproximately normal butt-lengtn a2nd rzcorted
crn 2 "per puff" basis.

I T. Page S. Uitk regara itc the equations relating coloured

nydrocarbon (CH) (now Cptical Tar Density - RCTD) with
feating rate (HR) and mass per puff (M/P) I agree thet
there is a filtration problem. It is impcessible to avoid
seme filtration in the tobacco wisthout changing the
ccmbustion mode. There should be a filtraticn factor in
the escguations. The cizar may filter the smoke Jjust asg
efficiently as the filters in the cigarettes tested. On
the other hand, in tne pipes employed in our experiments
the filtration of the smcke will ve limited. In this
respect I would be the first to admit that filsration in
the devices concerned could mzke a2 difference of 20% or so
in the reading; however since theeffect of the other
variables causes a2 change up tc 20005 (2 factcr of 20C) the
effect of filtration is probably of minor importance. Note
that the error in the equation is + 10% which would account
for scme of the filtration differences.

COnt...I..‘Q.
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(I1) I think the accuracy of the velue of M/P I racuire
ie 2 tit less than thet desired by the tobacco industry. I
nesitated to put confidence levels on my values zs they change
with humidity (unconiroXled) zné as & function of length etec.
jcse that I am looking at édiff=rences up to a factor of 4 or 4077
tetween the clgerecie and pipe. The velucz I repcrt check very
clicsel; with the velues calculated from the starting mzss minus
*he 23n mecgs munus thie maess turned at idle divided bty the number
of puffs. Wnen the t:ital burning times during puffiing per. unit
mazs for each cdevice 1s calculated, tiae times are all proporticnal
T2 the vurning rates found, If a2 king size cigerette is zmoked
at 32 nl, 2 sec, puffs, cignt times 2 minute then 2 2Y% mm. butt is
rezzhed after 22 pufls, If the totacce from the szme cigarette
is pleaca2i in 2 pipe end smoked uncer the same conditicns as the
clzzretie the numt2r ¢l pulfs recuired ic SO, Zince C.I gms. cf
tihacce were burnec In eczch case the calculated burning rates would
be 2.235 zn/puff (no suttraction for idle time-extremely long het
zconz) end C.008 gm/puff for the pipe 2t eizni puffs per minute.
The measured values wer2 0.C24 zm/puff at 2 puffs/min. for the
cigaretse and C.CO0% sm/puff; for the pips 2% 3 puffs/min. The atove
comments may help ¢cnvinze Dr, Green thaet thete is a very real anad
very largc differencze in turning retes tetween pipes and cigeareties
ans that the guctied, vallis must Te close to the true values,

IT Dr. Creer would like tc z2e tracec of the weight loss
zg & functicn of time on our automatic Ainsworth valance I would
te happy toc previde ihem,

'III) The mass par pufs (M/P) Is not primerily a function of
whe rzie of hesiing (HR). M/P appeas to be related to the cross
sectionel area 927 the interface which controls the gas volocity
over the tcbacce and the lntimacy of the air-tcbacco contzace.
licte tact (M/P) increeses over the value in cigarettes for the
cigar and the heailinz rate of the tobazccc decreases, while in the
pipe both the heating rzte znd the burning rate are lower then in
the cigerette., The rate of heating 1s & function of <the thermel
diffusivity of the tobacco agglomerate. nile such factors es
tcoacce density can influsnce both M/P and HR, ther can still bs
independsant.

Page &

the new text where this eguation is not reported but

of thssmo

I think Dr. Green's question adecuately answered in

I .
ooX

ke icity and the Optica2l Ter Dens

-

2 comparison
ity is made,

Paze 9 The values for the coloured hydrocarbon content, now

cellec¢ the "Optical Ter Density" for the compressed reconstructed
cigaretie were sihown in Table 2 (Table 1 of new text). The number
of puffs of the reccnstrucited cigeretie depencszs on whether it iz Eg
nece with the same wsizat of tobecco or the same length. If the —
came weizht were used, the number of puffs would be 21 at 21 puffs
per minute compared tc 12 for the ccnventlorf, cigaretie. If the O~
seme lenZuh were ussd end on2-+wnird acre Lehzeco the number of O~
ouffs at 2 puffs per minute would be approxinetely 30. tj:
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R The smeoulder from our work zppears tc
gg -througn & maximum at lishtly nigaer then tinose cof
- norma’ 01uarezte and o decrease witii furtner

{ndrease in tobecco dens

Mineor Pcints

(1) I did the statistical analysis in this case because

omebody alvays asks for it if you don't do it.

(2) I think the oest ensver Yo this question is to Craw
Jr. Green's ~tueq:ion tc the values cf iutal particulate
maiter now ingclucec In the repert and orizinating in
voriz done &t Rotmmen'z in Quevbec. The resistionce tc
draw of each cigaretiis was measured opefore tesiing and
it was not tested if i{ did not fall in thsz same range
as the ncermel cigarstite.

(3) I think this point is well covered (in the manner which
Dr. Green suggests) in the new text.

Sunmery
I think from the revised text Jr. Green cshcould be

inclined to agree tc the following conclusions.

1. The toxicity of pipe ani cigar smoke is les:z than
cigarettie snmoke.

2. Changing the combusiiam cconditions markedly chanzes the
pronerties of the smcks, i.e. the TP andé tiae Cpticel
Tar Densivy.

Se Two of the major parazmeters conti l‘lng cr af:‘ec"‘lo
e smcke ccmpesitici are the burning rats and the
neating rate of the vCC&CC“

L, Since toth the comtusticn veriables znd tihic smcks ’vov

the reccnstrucizd cizzrette are similer, the toxicity of
the smoke should te similar. I alsco feel that while the
values of the conrizals in the eguation relating RCTD
(relative cptical far densily) anc heating rats and
burning raze may te rzfinsd and while a filireticn term
could e added, thet the form cf the equeticn will be
preserved and certainly that the essential conclusions,
wnicn I nzve derivel, wlll be substantiatsd.

e -— .~ o~
revis=2d t2xi mors

I nope that Dr. Grezn e
e his further comnent in

L S s

R S w
acceptable and would very much apprecia
due course.

Hope to see you shcrily,

Sincerely,

/

’/‘
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