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25th April, 1956 

I will 1:?ep you pcsted frcm tixt to ti.lre smith a general 
wprecintion of tka wrk we hzve been (?oiy -nd CUE! intending to do, 
nnd I shoii? 5e .mst gstcful if BOG . !*-+alsld do the ss~e for me. 

tlr. !'ood was h?rs rwtnrdr,o -~nrl pnzscd cn message? from you 
end yo!tr co11 e7gxes. I should, in t.Tzrn, like tc be renembered to them 
and send you Cl1 my best wishes. 

iiith kindest r-gerds, 

Yowa sixer?ly, 
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L. c. 1>rmorts. Fsrl. 

The effects of vario.Is casing and other zclterinls upon the 
production cf amoke condensables also co?es Into this project, the aim 
being to reduce these m3tericls in mainstreem s-oke if poosible. 

lie nrs yer? fnterxbd to lcrn nf yo r exnerlments on extracting 
tobacco vlth hexane and should this prove to be vorth pursuing, we uould. 
be grateful if you could make available to us some thousnnde of the 
cir;erettes together uith untrested controls, so that ‘JB lr.lght investigste 
thea benzpyrene and tar contents of the spoke. 

lt!louCh tkLs is ha*dled by the “7oL.e GrcuP, it does not deal 
vi-h the an?lysin of s~vke in any my. It is an invaztigntlon of methods 
fo: the control of fnfestntions of one znrt or the other. 

Pr,,ject 2 - ?oke Esaluntion cf PCL - 

?&:zludlng the erg-nicytion ?nd intcrpr?ting of smoking tests by 
pslels, PCL sample cig-ramttr: ENS being evaluated for t-w production a;: 
t.ha ccrrelotion of t+ is with ch::ngro in the fornul:tion of the PCL. e 
ain is to try to ensure that PCL contributes less tar (at any rate, not 
.-o-e) to the t-.oke than dces en equivalent uoiqht of tobacco. Simultaneously, 
th2 formation of ‘3:L-benzpyrene during the burning of ?CL is being 
investigated. hhen the snglysis of the volotfle Frrction of smoke is 
established, the technique of GYS Chronotography will be orplied to control 
ani PCL-contnininc cignrettco of the “Vicercy” blend to lnvestlgnte the 
nature of any “off-taste” which qay be found. 

?‘e would very much like to discover the basic unys In which tar 
is formed In snake production and OS a stcrt on this w are measuring the 
quantities of tar prcduced from the difrerent pnrts t-f the lesf and from 
the different constituents of casing. To h?zord 3 guess, t.he picture is 
probably complicated by these effects rot being odrlitivs. 

,nid enough to elve you a general picturs of uhat I t”i”k f h-F T 
we nre doing, an un erstrnd it is not the intsntir-n thnt voluminous 
reports shall flow back and Forth betveen us but rather thqt the general 
outline shculd be kept np tc data. ‘&v?re either cf 12: finds the other’8 
vcrk to be of intarrtt, we should cak for details cf that particular 
subject. fheref.Jrp, I hope that you will nsk for details from 7~8 of any 
pert of the above about vhoch you want to know ?:ore. 

I should, 4s already mentioned, like to knou ;;rcre about your 
tcbacco extraction then you bnve more to tell, w? ue might be able to add 
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25th April, 1958 

uted In describing t‘xte or.d flcyour of s,-eke. c h3ve collated a 
number of those from various rvts cf the world pnd hsve endeavoured to 
place them on e common b?sIs which cnn be agreed end then used throughout 
the Or~anisation. Until this cul be done, we feel little progress can 
be made. 

Corlcurrentlp with thst, we Intend to cyply the technique af 
Crs-Chromatography to the nn-lysis of t.hc vol-tile fraction of tobacco 
zwke In order to see whether %e can correlate certtin tastes ard flavours 
with particulzr chemical entities In the saoke. ’ e can then endcavour to 
trnce t!iese tn pprticulnr types of lenf In a blend and se8 what can be done 
to r.odIfy tf?8m pnd so chance the t3ote and flnvour. 5'8 have just begun 
to receive 011r equipment n?ld hope +.o Senrn z lot- frcn It. 

PROJ'CI' 2 - How CaoGc is Fcr-.d. Hcnt TY-I ::fit?ri.d Balance of a Cigarette. 

At nrencnt. this h-z been re .*ooed frcn TILT smoke rrogranle hilt It 
is prabqble t'.ct. 3 cmnii-ruble a-r:cnt zf ;rork will be csrried out through 
T.l!.,C.S. st 9 Lcndon university. 

Hu “,re Intric!lsd by t!le fqct t%r:t t!le CL/CO ratio cf tobacco 
sr;lol:c v?riee ::ith %hn nirflou t!lrol.rrh .T cicnretto And, -moreover, thst there 
a?,peer n +o : e ore CO, present than ccn be eccounted fT b;; the oxygen 
!ltIlI??d in ccmbu. tIo6. ‘Jhert= r?oc3 the extra CO2 come from? 68 dS0 

want to unr*lv~l how t.f!e b-sic conbuction prccc’ses occur ?nd to discover 
how much he.zt ic !?.?da sv?ILrible fcr rffrtill jlntion processes. For exnmple, 
uhat ccntrols the maxinun te:per?ture reached In the cocl and Is this 
maximum vsllle significant? :!h*.t effects do the dineneions of a cigarette 
hove nn the conburticn? 

hli u8 h?v3 done In the vst 1s to Inva~tignte tlio meesoremcnt 

of telpsr3 tllre -nd to explore some of the effrcts which can be potential 
sources of error. 

PROJECT 4 - FmokInC and Health 

This project deals uith more specific Investigation of smoke for 
particular compounds which night be Indicted. In the first instance, we 
haV8 Set :1p, 3s a rolltine procedure, the nsa r! of smoke for 3:&benzpyrene 
by fluorescence nicrospoctrnphotometry. Having proved the ccnsistency of 
the nethod by eeveral aeaws, It wns applied to stoke from v3rIous portion3 
of the cigarette, r:hen a considerable difference was found between the 
sioke from the first snd tiecond halves of the cfeorette. It will RlSO 
be applied t:> invecti&e eny effectc due to casings end other materials. 
;le aim to keep t!lis tool uell-honed in rccdines- for a poesible n88dr 
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L. C. Lauorte. Esq. 25th April, 1958 

’ From the value cf 3 ue find for a pzrticulor filter, ve define 
a w Petention Coefficient, Q , such. thrlt 

which ue think may be a chsrscteristic design constant for a particular 
filter and one whSch vi11 enable uo to cc-px 9 the efficacy of different 
types of filter, L.rhich possess varying pros::ure drops etc. 

?t t!liE; noint ve should intcrpol~te thctt we concern ourselves 
uith Absolute Filtration Sfflciencles, or PS 5011 describe them, Filtrstlon 
Efficiencies v:. zir. The filtration efficiency ~‘9. an equivalent length 
of tobacco Is dependent upon the a.so*lnt of snake preoented to the plues 

and constancy of filtrsticn efrlclcncy depends upon the assurlption of 
constant weight of smoke constituent prrsontcd. !‘e me still forming 
our views on t>is point md hope to design c.xp?riments to test the-t. 

!:- feel thqt 50 fnr w ore rr0vir.g our nethodology clnd sh.arncninp: 
our wits nn ‘t? problon. There- nre II number of other fenturps with 
reqllir9 invectigqt ion, srlc!l 0s th- dapend?nce of filtration efficiency 
upon 1in.qrr sirflow of the cerozrl thrc*:rh the filter; nnd we plan, ?t 
fiorne tine in the futlire, to initf-te stsrdies into thq physics of filtration 
snd the depeldsnce upon all the physic:1 ch?rscterlstics. 

In crder to provide ourselves sit!: suitably flexible opparstus 
pcsres ing s nl:nber cf desirnb1.e fe-tw-s, vc hve designed a new pattern 
s -akin.: machine. It operr.tcs under constant volume conditions anti besides 
enabling 1~3 to S~OLF ciy?rrttps rec!lanfzally untier reproducible conditions 
of ccnstnnt nuff profile, it will be ndjurt.&le to n wide range of puff 
conditions by slitable ,slterqtion in Cs-rs, ~3’s etc. It ~111 enable us 
to s-oke “filter tinyed” cicrnrettes with the filter separated fran: the 
cignratte nnd to m~e~ure 2nd record by Pen-recorder the presnme changes 
across the cig?xettes nnd filters individually ?nd on nll six channels. 
)ie ccn then chef-k t.hnt conditions .nre crux: -nt 2nd see what chnngss in 
pressure occur on progree.=ive deposition of s?oke in the filter. 

The anchine is at present undercoinr. exhaustive testing to reveal 
design failures and necess‘ary modifications. 

So far, we have not touched on the question of unimpaired taste 
and flavour apart from exploring the effect of tobacco as an additive 
to conventional filters fn rmtoring a aodicum of tobacconess to the 
smoke. This aspect fmpiqgea on that of 

PROJECT 6 - Torte and Flavour of Smoke. 

Here, the first requirement is the systematlsatlon of the terms 

. 
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25th AUDI, 1,958 

non-porous envelope (ensured by binding it with Sellctups - the filter 
tip on tt cigsette hm a cork tipping vflich effectively makes it non- 
porow) then draw reslstmce, defined as oressure drop per linear 
nlrflov, (the pressure drop Is meeswed at cn airflow of 1250 m./min. 
md Is then cbrrwtc3 for cross-sectional mea) varfcs lfnearly with the 
isnetb of the filter 

! = A& 7 
V n or ; = EL, v beiny line.er oirflov. 

Ue call the constant, E , the Ir:pedance Coefficient for the filter. 

‘Jhen the envelope *rre!ypinc the filter is porous, as is usuelly 
:he case, then the curve ccnnectiq " with L is nrlrly linear for lengths 
:1p t? 60 !T., (1 h-It then curve? wzy, v md just et mesent rre are proving 
-,!!P correctnees ot' the expres ion *de h3ve derived, which includes the 
pcrosity of the paper. It h?s cx?lzined R nurlber of cmious sn& 
monali~~ we encnuntercd in the eerly stcccs. 

UP hpve procrrafed fro? this to a stu$ cf' the variation of 
filtrrltion efficiewy vit!l l-r-gth for 0 o?rticul*r filter. 'e have shown 
that filtration wxur3 expcnenti?lly, rind t!le curve 13 a true exponentiel 
for 1engtP.s UP to abrut U!-ZU -m. 

Thus, if So is the a-oke presented t. ?.he filter, snd 5 is the 

s7oke passing the filter 

Filtration efficiency 8 = %:A = 1 - ewKL 

0 

vhence loglo (1 - @ ) = KIL (K = 0./,3/,3& 

'hen ve plot loglo (1 - e) against L, WC get R straight line for 

tte lengths up to X-20 mu. After tl>is, the filtrntion efficiency f&T& 
avey, and ve think this is probably dua to the grsatrr difficulty in 
filtering th* rcnaining s-eller particles fro.- the s-oke. Our ideas on 
this phase ore jIl:t forning snd ue wuld prefer net to enlarge on them 
at present. 
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AIRMAIL 

L. C. Laporte, Esq., 
Imperial Tobacco Company of Canada Ltd., 
P.O. Box 6500, 
MONl'RF& 30, 
CANADA. 

25th April, 1958 

Dear Leo, 

I understand from ?ir Charles, a?ld you will have aeeo fYom 
Nr. Hobsonls latter to M. Keith of 2nd !.pril, that there may nou be a 
full exchange of information between us on the work being carried out 
on *Smken qd its ~eulous health aspects. 

I am starting the ball rolling by sanding you the currant 
programma for the %oke section of tha laboratories here at R.& D. 
This has bean cut ?oun in amcrrnt from the full progra?me, which I showed 
you during my visit to ;‘nntreal, because of the lack of people to carry 
on all of the vcrk therein detailed, and the current programma is 

nccordlngly cut dovn to uhat we can tackle. Even JO, the smoke 
programma covers a number of project3 which are to a lesser or greater 
degree inter-related and some are in abeyance or not started because of 
the presaura of work on the others. 

An important feature of the prograzme concerns the health 
aspect. We feel that since no one aubstenca or poup of substances can 
be indicted it would be chasing a will-o’-the-wisp to concentrate on a 
particular class of smoke constituents. The overall reduction of the 
smoke constituents tsken in by e s:noker must reduce any danger 
proportionately, if danger there be. For this reason a considerable 
effort ia being put into 

PPOJECT 2 - The study of tha vays in which a filter acts, in order to 
produce filters of very high efflciancy yat giving evoke with unimpaired 
taste and flavour. Our original task ~33 to prod.uca B filter which, 
while pos8essing a tolareble draw re318tanC8, would raTove *r& tar from 
the smoke. Luckily, YB nearly achieved this in our first shot using 
Supertex Cotton filters. We are not, however, working on an *ad hoc’ 
baeis. 

e have 3tUdi8d the variation of draw reSiSts.noe of a filtar 
rod vith length. We have been able to ahow that vhen a filter has a 
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