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Dea--,-Denn-*;.z:

I @joul--@I-'-ke@.-cconvey my appreciation to Dr. G@----en
L-or his he7-p*L'ulcommen@@s. It is unfortuna4ue that he dir'-@not have
the second oar@uoL' -he paper iihich 1 have -us-.completed az--I
feel it would have ansitered in a sat@Ls@Lactoryway sorp-eo.-h'-s
cr4--.icisms.I had also rewritten the first part o@-'the paper in
viev; o@@ results c@@the second part. In deference to Dr. Green's
su@-gestions 1 a'Lso niade sorae fur".-*.-.errecen"-,cl-Lp-n@-es.I ---,nsorry

coul,-;no'.r-ee'.Dr. Green riysel-@as I am sure an e;cchange of
vie%.iswould have been mu'@-,Uallylialuable:

1. 1 changed "coloured hydrocar:)on content" to "On'@.ical
Tar Density."

2. Pace 1, last D,-.raGraph.I think Dr. Green will -L-LndIC>ha
S 4,

Lve c@:vered @h ,opic in the append-*-;-zo' 'he rev-*sed

P -e 2. 1 apnrecia--e that these thernocouples w-*llno'a.
give an e:cac" read'Lnl-lof the absolute tempera'wure and
have so noted 'I.,ithe revised text. I -Ul-li-nkDr. Green
iiillbe inclined to agree with me '@hatthe rate o--"

measured 'o,,r'kh--ssize o-' thermocouple is, I.,io-.,,ever,
qu*te accurate and cer'uainlyit is not possi'@-leto d-spute
%,he1--rr-erela'kive dil'ferences which occur.c@

4. Par-e2. Te.-ctrevised - so I still make the des'-rel--'ipol-n-L.
b-.i'@.in a more acceptable foi-n.

5. Par-e paragraph !-.I revise--''he tex".to make meaningC,
earer.

Pa@-e4, p@l-ra=raph 1. Resul'@c-were actually measured *--y
sno'X'-6@Lng to an aTDproxL-?iatelynormal butt-len,,-,thand r2corted
on a liper pu-L--L"'basis.
Page ree;,lrd'@-.c'he equations rela'@inc-c-,Ioured
,1-,rdrocarbon(CH) (nov:Cptical Tar Density - RCrrD)wi-w!Ai
r,caz2.nGrate (IM) and mass per nu-ff (!4/P)I acree -uha-L.
'@hcl--eis a filtration probleri.1-.is iirpossiblet,@avoid
scme ;-n ",U*',ae"6-oba-.co,,ithout'.changing the= Iz;
con,bus'@-'-cnmode. "Li-ic--,--cshould be a factor
6@.hc-ecuet-@*.ons.Ti-iec-i-,-armay filter the smo'"-e-@ust az:
ef@-'ic-'Len'LL.lyas the filters in the cir-arettes tes@ued. On
the other hand, in the pipes employed in our e;tper:-men-.s
the '.L'@-Itra4.,iono-@'the smcke i-iillbe I:Lmi-%,ed.In this
resdect I .@iouldbe the first ILoadmi4k.,,thalufil-.rp-tionin
;-.hedevices concerned could make a difference of 201,,6or so
in klhereading; however since theeffect of the other
varia"@,lescauses a change up tc 20005 (a 4L'actcrof 20) '.he
effect of f'-ltrationis probably of minor imocrt@@nce.Note
tha4u-the error in the equa'Lion is + 10,1-whici would a-.coun@w
,L'orsome of %thej@iltra'Liondifferences.
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I think 'U'_neaccuracy of -,heva.'-ue0-f@VP I recuire
is a bit less than tr-atdesired by @Llie-@obaccoindustry. I

to pu'. cor.-r-*-,-@encelevels on my values as they chanee
(uncontro-.'@ed'c.nd as F-function of length etc.,?;.thI-IUM@-;i'ir

lic@.etha@. I an look-*nr a.'@.d@-f.@-2rences-ipto a factor oL' '-'ror
be'.i.:een@Lhe c-'--care@.zeand t)ir)e.Tic- I rer)cr-L,check very
cicsel@- '.he -@-al---escalculated from -the starting riass mi-,-Ius
t'.@e asn r7ia@--zmunts mass turne-i a. div-1.,-@e6 the nur,-.bez-

-Lihen '.he b,-,rninf-tlmez dur@@.n::i)i:fL-anr-per. unZ7, L-@7
-,@:@reach device is t'.Ietimes are all prop or ona"-

z@ '.heburnin;,,ra@.e@---@-oun---;.If a ki-nr size cigarette is c--,icked

a - 35ml,2 sec. -=i-C-i-t'U:Lmes a n,-*-nu@.e'Vhen a 2@"*@)rL-. but'U- is4.

a-r'-.er 21:^@lou-'-'s.If t'.1@ie'tobacc@-. L'rom 'he sar.@,ciF,-are'L,'.e
in c@ pz)c an-- s:rol:ea'uii,,er @,.riesame cond--*Lticns as the
'.he c-' pu.'f,-zrecuir-c--',is @-3. Since C.--'cms. c-@'

-:,:@-I-)accot.!ere burne,-@ --ase 'Uhc calcula'@e6 burn:Lnc- rates @ioulc"
0. 7 1:)Uff (.-ios*,i'-,@@rac'@4-onL@or idle 'Uime-extrcme",-ylon- hci'

C. COC O.-,Ip,@,.f-r -for the 'o-'-pea t e pu"s o er "iizyute.
T',ie-.ice-ouredvalue-z 2 ouL--Ls/min. L@.,rt'fle
c:-7arezze anci -3:-g-/puL'-r;L'or the Dl-= a 3 pu"s/-r,-n. The above

ro-y 1-ie--io Dr. 0-een that their-is -,very real a-ld
-@-erylar,--,cd-;-fferer-ce4;.nturnin@- rr-'Uas-oett.;cenpipes and cif--@ret'.es
and tna-. z;-ieoucte--',-va-@u=srqust '-Iec"-ose '.o'Vhe true values.

IL- :)r. Green i..,ouldli!.Zeto -@ee trace-- of @'he v.,eigh'L.loss
as a -'i-nctionof on our au.o,-ia'u4;_cAinsviorth balance 7- @..,oul--@
bc- hazD-,?'to prcvi-de

The mass per pu-@-@(14/?) -*-c-not primarily a function of
.-,-nr 1,VP appeam to be related to the cross.-.era'e o@-'hea'

sec@.ione.1area o@-'@@he4-n-@.ei:face t-7h-"-chcontrols the f-as voloc@-'UyLi
ovif--rthe ".,cbaccc and '@h@-@irt:Lmac,7 cl@ the e-ir-'Vcbacco cont-ac@@.

tia'. (IVP) increases over k-,@evalue in cigarettes L@or '.-he
u -oba-@co decreasec-, wh-*le in @-hec@ z-or e.n@ t.-ie hea@.-J'-r.,r:,rate of the 4v

p*pe bo.h @%..-ie rate and '@'heburnin!- rate are lo;-er than inc-@
'.h-= T.-icraze oL" hea@.in,; is a function of JI.-.hethermal
-;-'-'-"US-*V-t-trof 'he t-@bacco aFFlomera'e. such factors asu
t co a --c c n s ce-Ti influence both I.V-,.-",nd PEFL, '.he-.- con still b=-
independent.

Paz-e 'C' I t--*-rll:Dr. Green's ques@uion adecua@uely ansv.,ered in
uhe ne@..@.ex'uw,iere @uh4-secuation is no'. roported bu"@-a comparison
of @@hesrioke@U--xici'uyand the Or)tical Tar Density is made.

2,.-e @ The values for '.he coloured hydrocarbon con'.ent, not%,L5 .0@
A. -y" for the conpressed recons4*ruc@e,@ce.iled the "Op,.-cal Tar Densi4. u u -

c4-are@te i.:eres*,-io,..;n-@n Table 2 ('Labl-a1 oL' nevi k'.ex-u).The niuab--
01 nu,@-'so@.''.he reconszrac'-ed c-zaret'ue del:)enr-t--on i..,hEther i.

nz@-de ...-'-th'ul-ies&-,ie of tobac^-o or -.he same len@,'.h. If '.-'nrl

s=,e i.:ereuq-=-r-;,the nLL-iber o@-'pu,',Is violul6 be 21 at 21 pu--ffsCC)

"I CDNner rrinule cor,-.pare@'@c l@:@'.or the ccven@uio Pcigarette. If the

icr,-,'.hv;cr,,: C-.na one-,!@*,-,,-L--,-'-,icrf, tc-."-@@.ccothe numb-cr of C)N

nu-rfs at T- pT---f--F'sne-r i-iould be --pproxi.-iately
Lri

Ccn'@ ............
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The smc,,@l-der '-'ror.,iour ..:cr!-a-j;:)e@rs'lc@
-rti@-rcugha riay-iruria'. sli-,h-.ly 'i-@ose of

A imorr.1al ci@--are@U@@e aic@ 'V-hen to decreasc- -@U--'UhE@,rLD
tmii@ease in tobacco

',,@norPo'nts

I did t'@,estatisi@.-*L.--alanalysis in th'@s case because
sor-rebod,,rali,iaysasks for it i-"L'you don"- do --'V.
I @hirik 'L7c--"ro-es- 6o ti-i4scuest- on is to c:ra%.i
Dr. Green's a@','.enz;-Lon-@c the values cL@ -'U,@-.aloar'.@-cu'Late
ma'-ter now linclu@@ed tl-l-areport and -"-n
v;orl: done a@u I.:I,o-U*-n-man"-z -Ln- '@,luebec. The res-Ls-.o.nce v@Ic
drE@@-iof each ci-are@-.- ...,asmeasured before
i'v %.iasnot @@es.ed i-@,did not fall in the -same r,--.-ije
as the nori,-,al
I @.hi-rL':t*,--L.@-7po-*-n@. s w=-Il ccvere,.;(,-n rian!-ier
Dr. ru'rsen in @',e ne,...,'exl-U.

Summarlr

'U-hi-ril-.from the 'Uex'@Dr. Green sl-.o-aidbe
i-nc:.i-ned'Lloa:,-,reeto the follo,..i4-nzconc"@.-asions.z@

1. The tox-"-ci'.yoL@ pipe an--@--@@.F_arsmolf-,eis les@- '@.ian
ci-,@-,aret'wes,-ioke.

2. Chan--n- the c--mbust--m cont@4-tions -,iarl:e"@-lyc',-Ian-estheL;,-- L:,.- 1-@ u
proper '.-*-esc)--- e . 'Uhe TF,,.','ai--U'-.-.ieOp cLl
m.ar Density.
T@.;oof -he ,iaior D-r- e'ers con'rolling or a'-7ec'-,iZ

.cl-accn,pc@,4tic,.-are 'hc-'Lu:,-iin-ra'.=-a,-,--'t",
.qea@.-'-nsrate o-@''.lietobacco.

4. @"incc bo'uh '.ie ve-r'Lables aid smokn-
-'ae reccnstruc,;--@dc-'@;s..re"eare sinile.r, theu@ u
'Uhe sniok--s*-.oul--@be sin@.lar. 1 also feel '-@ol-ia"while 'he
values of 'he 1-n-'@he acu@,t-'-on rela-uin@,-RCTD
(relative cu@6i-cal dens-"--@y)an(@ heat-*Lnr-rata F--id
burnin,@- ra-.e may be an@-.".@.,Iii-lea '-erm
could be @-d4-ed,'Vha.'@%'he form of @@.heeauat'--cn will be
prese::ved and certa-:ril-.r the essertial conclusions,
whi-c-,i1 have deri-ve,-@, be subs tan'v-'--at-cd.

1 houe ",hatDr. Grezr- '.he rev4.se---;te:@--ror=-
acc@-o'-Vableand .,:ouldver@;-mucn apz)rec-*La-uehis further in
due course.

Hone to see you shor.1y,

Sincerely,

CC)

CY\
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