L. C, L srorte, E-g. 25th April, 1958

sometring to your ¥nouledge bty eaalysis for trr o-d4 henzpyrene 1f you
like te send us ci-srettrs made from th» ertronted tabacco.

I will lLeep you posted from time to time with a general
arpreciation of the wark we have been dcing -nd are intending to do,
end I should be nnst rrateful 1f you v-uld do thz same for me.

Mr, '"ood was here yesterdor and pncsed cn messages from you
I should, in tern, like tco be remembered to them

end your collengies,
and send yon all my best wishes.,

#ith kindest regsrds,

Yourz sincer~ly,

-
%“ﬁ .
&

Ve

Cvc. D.3,F,lHchson, E3q.
Sir Charles F1lis,
Dr.D.G.Felton
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l. G, Lanorts, Esn, 25th April, 1958

The effects of varlo's casing and other materials upon the
production cf smoke condensables also cormes into this project, the aim
being to reduce thece motericls in meinstrerm svoke Af possitle.

We anrs very interested to 1lo'rn ~f yo r exreriments on extracting
tobaceo with hexane and should thils prove to be worth pursuing, we would-
be grateful if you could make avcilable to us some thousands of the
cinarettes together with untrented controls, so thst we right investigste
ths benzpyrene and tar contents of the smoke,

PRIJECT 5

— 1though this is ha-dled by the ~moke Greup, it does not deal
with the an2lysis of sroke in any way. It is en investigntion of methods
fo- the control of infestations of one cort or the other.

Praject 9 - Crcke Evaluction of PCL

Ex=luding the crg-nis~tion end interpreting of smoking tests by
paiels, PCL sarple cig-rettrz 2re being evaluated for tar production and
tha correlatien of t'is with chunges in the formulation of the PCL. The
pin is to try to ensure that PCL contributes lers tar (at any rate, not
~o=e) to the s-oke thon dces on equivalent weight of tobacco. Simultaneously,
tha formation of 3:i-benzpyrene during the burning of PCL is being
investignted. Wwhen the anslysis of the volotile fraction of smoke is
establishea, the technigue of G-z Chremotogrophy will be applied to control
anl PCL-containing cigrrettes of the "Vicercy” blend to investignte the
noture of any "off-taste” which may be found.

e would very much like to discover the besic ways in which tar
is formed in smoke production nnd ss @& stert on this we are measuring the
quantities of ter nrcduced from the different perts of the leaf and from
the diffarent constituents of casing. To hozord a guess, the pleture 1is
— probably complicated by these effects rot being additive.

1 thing h-ve s?id enough to rsive you a general picture of what
we are dolng, an un!erstrnd it is not the intanticn that voluminous
reports shall flow back and forth between us but rather thnt the general
outline shenld be kept up to date,  where either of ur finds the other's
werk to be of interect, we should esk for deteils cf that partienlar
subject. Therefarr, I hope that you will ask for detzils from me of any
pert of the above about whoch you want to know wore.

1 should, 2s slresdy mentioned, like to know wmere about your
tcbacco extraction when you hove more to tell, »n? wve might be able to add
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L, C, Laporte, Esg. 25th April, 1958
ured in describing tacte and flevour of g-oke. e have colleted a

nunber of theze from vsrious rarts of the world n»nd hsve endeavoured to
place them on a common b2sis which can be sgreed end then used throughout
the Organisation, Until this can be done, we feel little progress can
be made.

Concurrently with thet, we intend to 2rply the technique of
Grs-Chromatography to the an-lycis of the vol-tile fraction of tobacco
gmoke in order to see whether we can correlate certaln tastes amd flavours
with particular chemical entities in the sooke. ‘e can then endeavour to
trace these tr particulsr typee of leaf in a blend and see what cen be done
to modify them pnd so change the taste and flavour. Ye have Just begun
to recelve our equipment and hope to learn a lot frem 1%,

PROJ*CT 3 -~ How fmove 1s Ferreld. Heat »nd liaterial Balance of a Cigarctte.

At rregsent this hos been re-oved freom cur smoke progranme bnt it
is prohable t:zt a canaidarable avoent of work will be carried out through
T.}.S.0. at s London university.

We 2re intripned by the f~ct tunt the CO,/CO ratio cf tobacco
amcke vories with the nirfleow throurh n cirnrette ﬁnd, ~woreover, that there
anpecrs to ‘e ore CO,. present than can be zccounted far by the oxygen
utiliced in combu tiofi. “here does the extra 002 come from? e also
want to unrwvel how the h-sic combuction procerses occur 2nd to dlscover
how much heat ic made aveilable for dictill¥ntion processes. For example,
what centrols the maxirum te-pernture reached in the cocl and is this
maximum value significant? h-t effects do the dimensions of a cigarette

have rn the comburticn?

All we hove done in the nret is to investigate the meesnrement
of terperatare -nd to explore some of the effects which can be potential
sources of error.

PROJECT 4 - Cmoking and Health

This project deals with more specific investigatlion of smoke for
particular compounds which might be indicted. In the first instance, we
have set up, 23 a routine procedvre, the as' ay of smoke for 3:4-benzpyrens
by flucrescence microspectrophotometry. Having proved the ccnsistency of
the method by seversl mesays, it was applied to smoke from varlous portions
of the cigarette, vhen a considerable gifference was found between the
swoke from the first and second halves of the cirmorette., It will slso
be applied to investignte eny effectc due to cosings and other materials.
Je aim to keep this tcol well-honed in reecdines:z for a possible need.
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L, C, Leporte, Esa. 25th April, 1958

" Frcnm the value cf Kl ve find for a perticuler filter, we define
a Speeifie Petention Coefficient, o, such that
o- B
which we think may be a characteristic design constant for a particular
filter and one which will enable us to cc-pare the efficacy of different
types of filter, vhich possess varylng przs:ure drops etc.

*t this point we shouvld interpolste that we concern ourselves
with Absolute Filtration =fficiencies, or es you describe them, Filtrestion
Efficiencies vs. 2ir., The filtration efficiency ve. an equivalent length
of tobacco i3 dependent upon the anmont of smoke pracented to the plugs
and constancy of flltrsticn efficlency drpends upon the assurption of
constant welght of smcke constituent prrsented. ‘e sre still forming
our views on this point 2nd hope to design exreriments to test then.

t'» feel tht so far w- are rrovirg our nethodology snd sharnening
our wits en ke problen, Ther< are s nu=ber of other features wi.ich
reqguirs inveztigstion, snch ss th- dependsnce of filtration efficiency
upon lin~rr airflow of the perocel threurh the filter; sand we plan, -t
some tinme in the future, to initi-te stidies into the physics of filtration
ard the dependerce upon all the physicsl choracteristics.

In crder to provide ourselves with suitably flexible spparatus
pcsres ing a3 nunmber of desirable fe-~tur~s, we have designed a new pattarn
s-okinz machine. It operstes under ccnstcnt volume conditions and besides
enabling ns te smoke ciecarettes rechnnizally under reproducible conditlions
of ccnstant ruff pnrofile, it will be adjurtsble to a wide range of puff
conditions by snitable alteration in gerrs, cars ete. It will enable us
to smoke "filter tinped" cirarettes with the filter seperated from the
eigaratte nnd to meacure =nd record by pen-recorder the prescure changes
across the cipgnrettes and filters individuslly nnd cn all six chann-ls.
kWe can then check that conditions are consirnt nnd see what changes in
pressure occur on progre:cive deposition of smoke in the filter.

The machine i3 At present underpoinc exhaustive testing to reveal
design fallures and necessary modifications.

So far, we have not touched on the question of unimpaired taste
and flavour spart from exploring the effect of tobaccoe ss an additive
to conventicnal filters in restoring a nodicum of tobacconess te the
smoke. This acspect impinges on thot of

PROJECT 6 -~ Tocte and Flavour of Smoke.

Here, the first reguirement is the systematisation of the terms
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L. C, Laporte, Es-. 25th April, 1958

non-porous envelope (ensured by binding it with Sellctape - the filter
tip on & cigarette hes a cork tipping which effectively makes it non-
porous) then draw resistance, defined as pressure drop per lineer
ajrflow, (the pressure drop is measured st cn airflow of 1250 cc./min,
and is then corrected for cross-sectional srea) varica linearly with the

length of the filter

p _ el I .
vy S Ta or by = gL, v Lelne lineer airflow.

We call the constaont, € , the Iipedanece Coefficient for the filter.

‘hen the envelope wrepping the filter is rorous, as is ususlly

ha easa. then the curve connectingftvuith L 1s nearly linear for lgngths

“ha
.18 C&5C,) e CUTVe Cenneleiny Wil ~ &5 QONILY

up te 60 mm., but then curvea eway, v/ and just ot rresent we are proving

’A
~he correctness of tha expres ion we have derived, which includes the
perosity of the paper. It hns explained 2 numter of curious small
tnomaliecs we encountered in the esrly stapes.

Yo hove propresced from this to a study <f the variation of
filtration efficiercy with lerngth for o particulr-r filter. 'e have shown
that filtration cecurs expenentially, nnd the curve 1s a true exponentlal
for lengths ur to ab-ut 18-20 -nm.

Thus, if So is the s-oke rresented t. the filter, and S1 is the
svoke passing the filter

- -KL
Sl = "O -]
f-am which we cerive
Filtration efficiency @ = 5o~ 51 = 1 - e &
So
—_ vhence log, (1-9) = KL (k = D.LB&}KI)

' “hen ve plot log, (1 - @) against L, we get a straight line for

thke lengths up to 12-20 mme  After tiis, the filtration efficiency fals
awey, and we think this is probebly due to the greater difficulty in
filtering th~ remaining s~eller particles fro- the s—oke. Our ideas on
this phase rre just forming and we wruld prefer nct to enlarge on them
at present.
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PHRIVATE & CCHFIDENTIAL

L. C. Laporte, Esq.,

Imperial Tobacco Company of Canada Ltd.,
P.0. Box 6500,

MONTRFAL 30,

CANADA,

.. Dear Leo,

; I understand from fir Charles, and you will have seen from
Mr. Hobson'a letter to Mr. Keith of 2nd tpril, that there may now be a
full exchange of information between us on the work being carried out
on "Smoke" and its various health aspects.

I am starting the bell rolling by sending you the current

programme for the Smoke fection of the laboratories hers at R.& D.
This has been cut down in amennt from the full programme, which I showed
you during my visit to ilontrenl, because of the lack of people to carry
on all of the werk therein detailed, and the current programme is

naccordingly cut down to what we can teckle. Even so, the smoke
programne covers a number of projects which sre to a lesser or greater
degree inter-relatad and some are in abeyance or not sterted because of

the pressurs of work on the others.

An important feature of the progranmme concerns the health
aspect. We feel that since no one substence or group of substences can
be indicted it would be chasing a will-o'~the-wisp to concentrate on a
particular cless of smoke constituents. The overall reduction of the
smoke constituents tsken in by a snoker must reduce any danger
proportionately, if ilanger there be. For this reason a considerable

effort 13 being put into

PROJECT 2 -~ The study of the ways in which a filter acts, in order to
produce filters of very high efficlency yet giving smoke with unimpaired
- taste and flavour. Our original task was to produce a filter whiech,
while possessing a tolersble draw resistance, wculd revove §rd= tar from
the smoke., Luckily, we nearly achieved this in our first shot using
Supertex Cotton filters. We are not, however, working on an 'ad hoc'’

basis.

e have studied the variation of draw resistance of a filter
rod with length. VWe have been able to show that wvhen a filter has a
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