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Raferonaest Fib Memorandum rror Bererrah and Dorelopmant 
to M-r. R.S. Wad. dated August 6, 1959. 

File Memorandum from Research laboratory to 
Rsaearch and Dovelommt dated August 19, 1959. 

Fllo lhnornndum, Resoarah and Dorslopmsnt Dept. 
dated Augmt 2i+, 1959. 

Report to Research and Development dated Jan. 9, 1959 
on Cigarette Smoke tamparatures. 

The laboratory uas requested to determlns the prerance 
0r alkaloids, (Hsmorandum of August 6, 1959) in the constituenta of 
Vanguard (tobacco-loss) olgarsttes as well an the combustion and 
smoke tonperatures and uhols tar and j&bsazpyrsno ccntantr of t&o 
cigarette umoke (Memorandum of Augurt 24, lY59.) 

The search for tropane alkaloids euch aa atropfne, 
hyoecyamins and scopolamlns proved fruitless and their abe once in 
Vanguard cigarettes has been confirmed by Dr. R.B. Grlffit k of the 
Brown and WIlliamson Corporation. The main constituents of Vanguard 
cigar&tea according to Dr. Grlfflth, appear to be: 

Sugar Cane Bagasae, Sugar Beet Fibrer (1.0. The residue 
OftOr FB48Bing OUt 8UgW), Cornsilk, with possibly Trillsa lerver 
(Deercr tongue . ..ussd for perfuming amoklng, chewing and snuff 
tobacco) md.probably alro rpearmint tlawurlng, 

Characterl~tlos of I330 cinarettosr 

Longthr 7olnm. 
Clrcutierenoet 26 mm. 
Length of Tipt 11 PIIP. 
Tip matarlalr Cellulose acetate 
Total weight of cigarotto: 875 mg. 
Waight of non-filter portlcP: 700 mg. 

Combwtlon and Smoke temuaratures: 

The cigarettea were smoked and the burning and smoke 
temperatures YOIVJ meaaurad as described in the Ja11uary+9, 1959 report 
on Clgaretto emoke tsmperaturos. The pertinent paragraphs and ' 
dsflnitlons of term are give in the l pFmdlx. z, 
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TABLE I 

\ 

C 

- 

Temperature 
of burning 
LO130 oc 

Vanguard 

Brand A 
(plain end) 

Brand B 
(filter tip) 

826 118 28.4 27.8 

860 93 23.7 24.6 

868 88 23.5 26.1 

The values for a plain end (Brand A) and a filter tipped 
:Braad B) cigarette have been included for comparison purpoaea. 

The lower temperature of the burning tono appears to bo 
significant. 

It 1s obvlour that tha Vanguard cigarettes produce a hotter 
'L smoke ror a given butt length then elthor of the othor brande. But 

:he Vanguard cigarette 1s remarkable in that although it la a light 
weight cigarette (700 ag/59slm. compared to 896 mg/59 arm. for the 
Alter tip (Brand B cigarette or 920 me/59 nm for the plain end 

1 ,Brand A) cigarotto its smoke tomperaturor carnparb veil with that of 
-ho othor clgerettes wblle we havo found thnt light wolght clgarsttoa 
always yield much hlghor smoke tem~raturos for a giva butt length. 
"he obvious reason is that ve are dolling with a completely different 
kind of material with a diflerent heat capacity fraa that of tobacco. 

whole Tar and 3.4-bazpyrsne emoke content 

For tar and 3,4-bontpyrenae dotermlnatlana 515 cigarettes 
were smoked to a 23 mu. butt length by mean8 of a constant voluu~e 
macbir,e under standard coadltlanr of a 35 CC. pff of 2 seconds 
duration taken oooe a minute. Tb6 smoke wae collected in spiral 
traps, surrounded by dry Ice, f'rcrm which it was dlsaolved lo methylone 
c:hlorlde-methanol aolutlm, dried over sodium sulphate and concea- 
xated to drgnesr In vacua to constant weight. Tho 3 ,&benzpyrono 
t:ontsnt was determined spectrophotometrlca~ after separation from -- 
.:hs tars by column and paper chr omatography . 
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TABLE II'& 

ligarotter sutt 
lengtil 
mm. 

VmgUEd 23 

Brad A 
4 

(Plain) 23 

Brand E 
(fi1t.r) 23 

i 

Langth 
smoked 
ml. 

47 

49 

51 

Wed&it of 
length 

smoked in ml 
Lust basisi 

568 

764 

775 

!JhOb 

tar 
mdw3t 

22.7 

27.5 

16.5 

PIP/ 
100 cigt 

4.0 3.73 

3.6 2.63 

2.1 1.58 

PFpn 
Of 

whole ta 

1.64 

0.96 

0.96 

aEbssultr are averages of two dotormhatlons. 

Again for comparison purposes the results far a plain end 
and a filter tip cigarotto have been Included. 

The j,4-benzpyrane figures for the filter cigarettes (B) 
were calculated from the Brand A results assuming non-selective 
filtration of the tip and 405 filtration efficiency. This is 
reasonable since the whole tar figure for Brand B is 40; of that 
for Brand A. 

The Van uard cigarettes yield morb tar (38$) and more 
3,4.-benzpyrsne P 136%) tian a regular filter tip cigarette inspite 
of the smoking of a smaller weight of material over a shorter length. 
Den wnen compPrsd to a plain end clgaret to the Vanpuard cigarettes 
glald a greater amount of smoke solids compared to the weight of 
material burned and a greater 3,/+-benzpyrens product t&2$). 

1) Vanguard cigarettes do not contain any tropane alkaloids. 
2) The burning zone temperature Is lower than that, of plain 

end and Mltar tip tobacco cigarettes. 
3) The smoke temaraturts for a given butt loneth are higher 

than that for plain and and filter tip tobacco clgaretccs 
but markedly lower than that of a plain end tcbecco cigarette 
with. a similar light weight. 

4) 'me absolute whole tar content of the smoke Is ICC 2-a 
rllF!rer than the filter tip cigarette but 17:i louer 
than the plain end cigarette. Tne uhoLe tar pro-i:lc.:d 
per weight of material smoked Is, however, hi~hsr 
than that of tither plain end or Miter tip cigpre:.tes. 
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5) The 3,i+banzpyrsoe con tent is @$ nater than that 
~f'ths pldn and cigarotto and 136 9 groat-w than 
that of tha illter tip algrcette. 

l&s EARCB UBDRATORY, 

JBdrSrBS 
C.S. Mr. Leporto 

Mr. Kolth 
Mr. Yado 
Dr. de Souza 
Mr. Stirling 
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APPEHDJX 

~s8aurem~nt of clnuotta moko t~peratures 

The rmoking wae carried out on a smoking machlno employing 
a Cambridge typo rllter. The mchlno ~a8 set to give a puff or 2 
second duration, 35 cc. lo volume anad l vsry minute. Batlmates 
of’ butt le@,h were made bj mulklng the cigarette off l.n 5 mu. inter- 
vale and estimetlng to the neareat IBIL bstweon mmrka. This uad 
nctuall~ l Umltlng factor la the proclrlon of the observations aa 
each length recorded ua8 probably within only plus or minus 2 nm. 
of tbo actual. The batwow puff interval under theae conditions UPS 
atout 5 w., 3 mm. of puff and 2 =. free burn. TcrPperatures In 
tte rmoko were mearured by mean8 of a platinum--87$ platinum, 
13% rhodium thermocouple (0.002'( diameter] the junction of which 
wna positioned uimllf In a filter adapter at a distance of 
abut lmm. bohlnd the cigarette. The resulting l .m.f. uau 
measured on a Leeds and Northrup Speedomax recording potentiometer. 

b) %R: Butt len 8th a t temp rature rl6*. This figure la obtalned 
by extandlng the baas line and extending the rise llns to lntsrce& . 

Definition of wmbolaz 

ml T2 
2 

: 25 mm. butt length (butt length In all lnatmces is the 
lengt prior to the puff Which generates the indicated twperaturs). 
This length WAS arbitrarily chosen as that point where a clgarett~ 
might be discarded by a snoker. 

c) LBT: Butt length at body temparatrrre 98,bOF. 

It ir felt that due to tb slow recorder rsspoore to high 
signals little cmf'ldsnce should be placed in the absolute tempsraturo 
values at 25 HIII. butt lmgtb, but that the other two valuer give a 
truer Indication or cigarotto behavior. 
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