
To RESEARCHAND DEVELGM?SNTI 

lovembsr 18, 1959. 

VANGURD CIGARESTB& 

R~for~~est Film Hmoora~dum from Ressaroh and DsvtiopmaDt 
to Mr. R.S. Uade dated Augu4t 6, 1959. 

Pilo Ihmormdum from Research laboratory to 
Rosaarch md Dbvalomaot dated August 19, 1959. 

Pi10 Memorand=, Remarch and Dorslopmrrt Dept. 
dated Augwt 24, 1959. 

Report to Research and Devslowsnt dated Jan. 9, 199 
on Cigarotto 3moko temperatures. 

The laboratory was rsquea~ted to determine the praaance 
of crlkaloids, (Wemoruadmn of Augurt 6, 1959) In the coartltu-ts of 
Vanguard (tobaoco-leaa) algarettss as well aa the combustion and 
emoka tamperaturss and uholo tar and 3,/+-benzpyraie ooatatr ot t&a 
cigamtte smoke (Hamorandum of August 24, 14159.) 

The search for troppo, alkaloids such aa atropine, 
hyoscyamine and rcopoluaine proved f+ultless and thbir abscence in 
Vanguard efgarettes has bOOD conflrmsd br Dr. R.E. Griffith of the 
Brown snd Williamson Corporation. The maIn constituets of Vanguard 
clgarettms nccordbg to Dr. Griffith, appear to be: 

Sugar Cane Bagassa, Sugar Beet Flbres (1.0. The residue 
alter pressing out sugar), Corx~ilk, with possibly Trlllra leaves 
(Deer'@ tongue...used for perfuming emoklng, chewing and unUrr 
tobacco) and probably alao spearmint rlavourlng. 

Char*ctarlrrtlos 0r tie CiRmbttebt 

Lmgth: 70-o 
Clroumrerence: 26 LWL 
Length of Tipt 11 ~mn. 
Tip matarlall Cellulose aoetato 
Total weight ot cigarottei 875 mg. 
weight 0r non-riltm portim: 700 mg, 

Ccmbuation and Smoke tem~ratawss: 

The clgaretteo uero smoked and the burning and smoke 
temperatures were measured aa deacdbed in ti January 9, 1959 report 
on Cigarette smoke ternperaturos. The pcrtlnent paragraphs and 
definitions of terms are give in the apyx~dlx. 
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TABLE I 

Cigarotto 

Vanguard 

Brand A 
(plain end) 

Brand B 
(filter tip) 

Temperature 
of burning 
tone oc 

826 

868 

Smoke Temperature a 
I 

Q5 wr %R 
.P m m 

118 28.4 27.8 

93 23.7 a.6 

88 23.5 26.1 

The values for P plain sad (Brand A) and a filter tipped 
(&and B) cigrretto hare been included for comparison purposes. 

The lower temperature of the burning tom app era to be 
slgrrificaot. 

It is obvlour that the Vanguard cigarettea produce a hotter 
smoke for a given butt long* then either of the other branda. But 
the Vanguard cigarette la remarkable la that although it 1s a light 
weight cigarette (700 a&93111. compared to 896 m&59 IDP. for the 
rllter tip (Brand B) cigarette or 920 mg/59 lll~ for the plain rnd 
(Brand A) clguletto) lte smoke tosperrtwes ccorper@ well uith that of 
the other clgaretter while ua have found that light ueight cigarette8 
aluryi yield much Sigher rmoke tempbraturos ror a givsrr butt leagtb. 
The obrlour reamon is that we are deUog with a completely different 
kind of material ulth a d.lff sent heat capacity frca~ that of tobacc 0. 

Whole Tar and 3.4.ben zmrene smoke content 

For tar and 3,4-bentpyrens detsralnatf ma 515 cigarettos 
wore snakad to a 23 mn. butt length by memnr of a constant volume 
nachlne under standard conditlaD# of a 35 ac. puff of 2 socaods 
duration taken ODOO a nliwto. Ths smoke uaa collected la spiral 
trapa, sumoundsd by dry ice, irap which it was dissolved in methylone 
chlorlda-methanol eolutlm, dried over sodium sulphrte and coneem- 
trated to drynosa in vacua to constant ueigbt. T& J,i+-bsncpyreno 
content was determined s~ctrophotometrically after separation from 
tae tars by column and paper chromatography. 
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igarottr@ eutt l-l=- lrngtb 

Vanguand 23 

Brad A* I I (Plain) 23 

I Brand B (riitu I 
I 

23 

-;.is -39 .I Q ,_ 

TABL8 II# 

kg* Wolght or UhOb % tu 
smoked length tar 

;L&b-w... 

PIPI* mok8d in rnd mg/olgt . 100 cigt 
(vet basis 1 

47 568 a.7 4.0 3.73 

Pl= 
Of 
WhOlQ t: 

14 

.0.96 

0.96 

1 *lbsultr uo aru~or of tuo datamatlaom. 

c 

A&n for oonpulaoa purporor tba rraulta far a plain end 
axrd & filter tip cigarotta hare boon lnoludmd. 

ihe 3,4-brozprrmm flguror for the illtar cig4rettrm (81 
were calculated from the Brand A rerults l arwirrg non-relootlvo 
filtration of the tip and 40% flltratlcm efflclwa~. Thir Is 
raarooable sloce the uhole tu figure ror Brand B 10 40% of that 
far Brurd A. 

The Van 
j,&benspyr*no f 

uard cigarotter rleld more tar (36%) md loi. 
136Jj Iban l regular filter t lp cigarette ldrplto 

or tho mokiog of a amallsr uslght of material over a ahortu length. 
Evsb when comprrsd to a plain and clgulotto the V-guard clgarrttaa 
yield a groater nmouat of 8mOkO solids oomparrd to the uoight of 
material burood and a groator 3,&bonzp~ane product (@p). 

1) Vanguard cigarettes do not contain any tropane rlkalolds. 
21 The burning taab tomperaturo la lover th+n that of plain 

end and fllfar tip tobacco cigarettes. 
3) The saoko tampratures for a given butt length are Mghor 

than that for plain end and filter tip tobacco ciguettos 
but mrrkodly lower than that of m plain end tobacco clguotto 
with a r&alar light wolght. 

41 The absoluto who10 tar oontent of the smoke 1s 36% 
higher than the filter tip cigarotto but 17% lower 
than the plain rod olgarstt8. The uhole tar produced 
per weight of material smokod la, hcnrever, highor 
than that of rlthsr plain and or fXltor tip clguetter. 
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JEda8tBS 
C.C. Mr. Laporto 

Mr. Keith 
Mr. Wade 
Dr. de Souza 
Mr. Stirling 

JEda8 tBS 
C.C. Mr. Laporto 

Mr. Keith 
Mr. Wade 
Dr. de Souza 
Mr. Stirling 
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The l mokAng uaa oarriad out on a uoklng machine mploylng 
a Cubrldgo type filter. Tha nmhlDe VU rot to glv* a ptir 0r 2 
second duration, 35 oc. in roluar oaoe ovary alauk. Botinater 
of butt length uore mad. br aa.rklmg the cigarotto off in 5 PP* iPt.r- 
vah aad l rmting to tha noarort so* betueen mcrrkr. Thir ual 
ucturl4 a Uaitlng factor in the prratrloo of the obmrratlons 88 

f \ l aah length reoorded wma probably tithin only plum or mlnw 2 me 
- of tbs aaturl. The botwoon puff lntervti under there conditions YII 

about 5 w., 3 mm. or putt md 2 mm. free burn. Tmperaturer 1~ 
the l moke were measured bJ meana of a platinum--87% platinum, 
13% rhodium tbermocoupla (0.002 w dlametu) the junction of which 
~a8 porftlmed uirlly in a filter adapter at a distance of 
about 1 ami. behind the clgrrstte. The rartiltlng 0.m.f. WI 
measured tan a Leedr and Northrup Spredomu recording poteotloreto. 

DofialtlcPl of mmbolrr 

I) T2 
2 
z 25 mm. butt length (butt length in ml1 lnr+ces is the 

lmgt prior to the puff U&oh genor&ter t&m lndicatod temperature). 
Tbls length uaa arbitrarily chorea a# that point where a cigarotto 
might be dimisded by a anoker. 

bi *RI Butt l-g* at tspprature rise. This figure la obtained 
by l xtaadlng the bare line and extending the riro liao to lotirco$. 

al LgTr Butt length at body temperatuPe 98.6OF. 

It $8 felt that due to tbs slow recorder reepon~e to high 
rlgnala little capfidence shiould be pkaed in the absolute tempsraturo 
value8 at 25 am. butt hog&, but that the other two r~lum give a 
truer indication of alguatto behavior. - 
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