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TEST PROTOCOL FOR FIRST ROUND-ROBIN FURNITURE MOCK-UPS

ciga.rettes' 6 test samples, covering the property range of the 32
I _____sample TSG test., Clgarettes provided by RIR.

Fabric: A set of test fabrics, scaled from 0 to very high
ignitability with respect to the test cigarettes. For
the purposes of the current test the direction of warp
and £ill is identical and direction is not cr:.tical.

Substrate: Olympic #2715 polyurethane with no added fire retardants

or filler, density = 1.5 lbs./cu. ft.
Hockup Configurations:

1) Flat (horizontai - one pilece of 6"x3"x1" foam)
(units are in inches due to foam manufacturer’s
set-up)

Plywood or other wooden frame (see drawing)

Foam should be covared with fabric piece

cut to approximately 6"x4" attached to the
sides of the foam with straight pins (3 pins
per side). Uniform contact must be established

baetween the foam and fabric (no gaps or air peckets).

(An analogy is a tablecloth draped carefully
over the table top).

FOR INFORMATION PURPOSES ONLY AT THIS TIME:
2) L (90 degree angle)
Same frame

Foam pleces are 6"x3"x1l" (vertical) and
€%x29x1" (horizontal). Foam covered with
fabric as in 1).

The foam pleces are then placed at right
angles in the wooden frame with the 6%x2"x1"
foam against the "lip" of the frame, and
the 6"x3"x1" foam against the back of the
frame at the right angle (see drawing).

Note: Because the assembled fabric and foam mockups will look
alike once they are made up, care must be taken to identify
the mockups as. they are made. One suggestion is to make
a mark on the exposed side of the foam/fabric mockup with
a colored marker, with a different color for each treatment
.level. In this way 2 number of mockups could be made up

before the test begins, and the appropriate mockup selected
for the test.
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. Prgcedure: a. All test materials, i.e., cigarettes, fabrics,
foams, assembled mockups, should be conditioned
at 75F (25C), 60%RH for a minimum of 48 hours.

b. Combinations of mockup types and test cigarettes

i - - .. should be randomized over the course of the test
with eight complete replicates of each cigarette

an each fabric :.reatme.nt at the end of the test.

c. All mockup/fraxe assemblies should be placed

under some type of hood before beginning the
test. .

NHote: Alr draft around the test assemblies: there should be no
excessive drafts in the hoed, but there should be sufficient
air flow to remove combustion preducts. If a sliiding hocd
door is available, the door should be closed encugh to
Keep fumes under the hoed, but open enough to allow outside
air flow (about 1 to 2 ¥). If instrumentation is available,
the air flow should be quantitatively charactexized and
recorded. In the absence of a uniform hocd design among
the laboratories, an exact specification cannot be established
at this time, but the information recorded will be used to
compare results among. labs.

d. Do not use cigarettes with obvious loose ends
or other major defects.

e. The cigarette is lit by puffing once with a
35ce/2 sec puff (smoking machine), allowed :

to establish its firecone for one nminute Tt

(care shaould be taken to make sure air flows
around all sides of the firecone during this
snmolder pericd so the cigarettes do not self-
extinguish). If the cigarette should self-
extinguish during the one minute smolder, light
a NEW cigarette for that test.

Following the one minute smolder period, the
cigarette should be placed longitudinally in the
center of the foam panel, with the cigarette paper
sean up, and the firecone about two inches from
the edge of the assembly.

(For the L~configuration mockup assembly, the
cigarette is placed in the abutment of the

twe foam panels, with the cigarette paper seam
away from the surfaces and in such a fashion
that there is good contact between the cigarette
and fabric/foam panels. The firecone should be
placed about two inches from the edge of the
assembly.

Note: Straight pins may be placed on elther side of the filter
to hold the cigarette in place:

| S—
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" Note: A plastic squeeze bottle of water should be located near the (‘
hoad to directly extinguish cbvious ignitions to prevent
excess fume generation without compromising the results
of other tests that are underway. cCare should be taken not
toc use excess water that may wet the wooden frame and interfere
T 7T with future tests. i

£. DEFINITION OF IGNITION: The cigarette has -
generated a self-sustaining smolder. Primary Co.
determination by visual judgment, preferably
supplenmented by instrumental techniques such
as the welght loss rate of the assembly,
detection of chemical or heat emissions, etc.

DEFINITION OF NON-IGNITION: The cigarette

has burned ‘its entire length or it has self-
extinguished without generating a self-sustaining
smolder. A clgarette which self-extinguishes
will NOT be relit. Self-extinctions should be
identified as such in the records.

If the test outcome is not obvious, the final
judgment should be made 30 minutes from the
.beginning of the test.

g. For information purposes, a timer (stopwatch) should .
be used and the times of self-extinctions, ignitions,”
or non-ignitions (with the cigarette burning its
entire length) recorded as closely as possible..

— >

h. The results are to be expressed in % ignitions observed.
For example, the following are possible outcomes:

o, 12.5, 28,

L2/198005
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APPENDIX B

STATISTICAL ANALYSES - FIRST STUDY
B 1 -~ Amarican Tobacco Co.

B 2 ~ Philip Morris
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Statistical Evaluation of Data From First Collaborative Study

CORESTA Task Force data from nine collaborative laboratories was tested
by statistical analysis to determine if there were significant differences
between American Tobacco's results and those of the other laboratories.
Tasts were made on the data using Fisher!s Exict Test and Pearsen's
Chi-Squared Goodness of Fit Test.

Results of these tasts show instances of significant differences-at 95%
confidence level for some and 99% for others. The evaluations included
ignitions, self-extinguishments and non-ignitions for fabric treatments,
cigarette characteristics and overall totals for all cigarettes and
fabric treatments. ATC's results did not show appreciable differences
from average values for all companies.

08/219800§
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" Table 1
Attachment #7: Tatal Ignitions (I) by Company

A.. Ignitions by Fabric Treatment

Company T oy e

an :
ATC 0 0 3 34 40
BAT 0 0 4 42% 42
ECU 0 1] 0 34 27+
X-C 0 0 2 25 Q7%
LOR V] 0 .6 35 35
20M 1} 1] 3 T 44%x 44
PM 0 3 9 Iz 42
RJIR 0 2 30% 45%* 47+
HAT 0 0 7 47%* ag*

*Significantly .different from ATC at the 95% confidence level, .
w*Significantly different from ATC at the 99% confidence level.

8. Total Ignitions (I) by Cigarette - Across All Fabric Treatments

Cigaraetta

Company A B C ) [ r
ATC 4 15 12 16 16 14.

: BAT 6 15 16 17 16 18

ECU 0 14 8 16 16 7
K-C 1 13 4% 16 16 5%

LOR 1 15 12 20 17 1

POM 10 16 16 16 16 17

PM . 7 14 13 21 19 15

RIR 14** 20 21 26« 23 20

YAT I5*#* 16 18 19 16 18

*Significantly different from ATC at the 95% confidence level.
**Significantly different from ATC at the 99% confidence level.

Example: Cigarette A - R. J. Reynolds and Wattens have significantly
- more ignitions than ATC.
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Table 1 {cont'd.)

~ C. Total Ignitions - All Cigarettes and Fabric Treatments

Company: ATC BAT ECU K-C LOR POM PM _RJR  WAT

—n—— e — e oe— oe—— e———

Total MNo.
Ignitions 77 88 61 55 76 91 89 124** 102~

*Significantly different from ATC at the 95% confidence level.
*xgionificantly different from ATC at the 99% confidence level.

D. Average Ignitions by Cigarette - Across All Fabric Treatments

Cigarette
x B € ) E F
Average _6.4 15.3 13.3 18.6 17.2 13.9
ATC 4 15 12 16 16 14

No appreciable differences.

282198006
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Table 2

Attachment 8: Total Self-Extinguishments (SE) by Company

Company
ATC
BAT
£Ccy
k-C
LoR
POM
PM
RIR
WAT

A. Self-Extinguishments by Fabric Treatment

11

§
22%
g5kx
17
13
14
12

8

12

8
21
247+
17

7

9
14

6

12
7
21
24>
17
7
13
13
9

14
6*
14
22
13
4**
12
3**

Jox

Fabric Treatment .(g% K0AS)
———

8

&
21%*
21>

*Significantiy different from ATC at the 95% confidence level.
**x5ignificantly different from ATC at the 99% confidence level. _

8. Salf-Extinguishments by Clgarette ~ Across All Fabric Treatments

Company

ATC
BAT
ECU
k-C
LOR
POM
PH

RJR
WAT

*Significantly different from ATC at the 95% confidence level.
**Significantly different from ATC at the 99% confidence level.

Example:

Cigarette
) 5 ¢ E F
3 3 11 0 0 "I2
26 1 3* 0 0 2%
3ger Q4. 204 O 0 26%
3% 17 3+ 0 0 30%
37 8 15 0 0 17
2 2 5 0 0 4
30 2 g 0 3 8
20+ 4 6 0 0 1
194 @ * g 0 P

Cigarette A - R. J. Reynolds and Wattens have significantly
less self-extinguishments than ATC, whereas Ecusta
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-~ €+ Total Self-Extin

Table 2 (cont'd.)

ishments - All Cigarettes and Fabric Treatments

Company: ATC BAT ECU K-C LOR POM PM RIR HAT

Total No.

Self- . .

Entinguish-

ments 57 32% 9%« ]lg* 77* 35% 52 43 28*

*Significantly different from ATC at the 95% confidence level.
**Significantly different from ATC at the 99% confidence level.

D. Average Self-Extinguishments by.Cigarettes - Acrass all Fabric Treatments

Cigarette
* A B C 0 [ F
Average 29.6 5.7 11.4 0 0.3 12.4
ATC 31 3 11 <0 0.. 12 . . ale—

No appreciable differences.

782198006
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Table 3 (
Attachment 9: Total Non-ignitions (NI} by Company

A. Non-ignitions by Fabric Treatment

mpany —— e e e e
Compan .
A1C 37 36 .33 0 0
BAT 43 40 37 1] 0
ECU _26* 27 27 (1] 0
K-C . 23%* 24% 2% .0 0
- LOR 31 a1 25 0 0
PDM 35 41 38 0 0
PH 34 36 26 1 2
RAR 36 32 Gi* 0 0
WAT . 40 42 3 Q 0
*Significantly different from ATC at the 95% confidence level. (

w*Significantly different from ATC at the 99% confidence level.

RIS o e - - - hat

B. Total Non-ionitions by Clgarattas - 8cross All Fabric Treatments

Cigarette

Company A [ 2] B [
ATC § 2 17 28 24 14
BAT 8 26 21 23 22 20
ECU 1 12¢ 12 24 24 7
K-C 1 10w 5% 20 24 g*
LOR 2 17 13 20 23 12
POM 6 22 19 24 22 19
PM 3 24 18 19 18 17
RIR & 16 13 14 17 9
WAT 6 20 19 2 28 20

*Significantly different from ATC at the 95% confidence leval.
**Significantly different from ATC at the 99% confidence level.

c8/19800%
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D.

€. Total Non-ignitions - All Clgarettes and Fabric Treatments

Table 3 (cont'd.)

Company: ATC BAT ECU K-C LOR POM PM RIR  HAT
Total Ko.

Kon-
Ignitions 106 120 80* 69+ 87 114 98 73 114

*Significantly different from ATC at the 95X confidence level.
**Significantly different from ATC at the 89% confidence level.

Average Non-ignitions by Cigaratte - Across All Fabric Treatments

Cigarette )
A B [4 1] E r
Average 4.0 15.0 15.2 21.4 2.4 13.7
ATC 5 22 17 24 24 14

[ oo o,

No appreciable diffarences.

987198008
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CORESTA Task Torcs on Cigarstta Igniticn Pzopensity Test Mathods
Statisticsl anaiyses of Collabozative Test I
John E. Tindall

Septexber 7, 1383
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A number of analyses have been done on results from the CORESTA collabora=~

tive study on cigarette igniticzs. For =ll thres messures—Total Igunitions.
Salf-Extinguishments, and Nomignitions——there were significant differences
- among-labs, significant differences among cigarette types, and significant =
differences among Potassium Acetate (XKA) lavela. With a proper transforma-
tion of the data and with larger sample sizes, interactions among thoae
variables could probably have been shown to be minimal. With so many lab-
cigarette~KA categories with fraquencies of 0 or 8, though, analyses for
interactions were not very reliable. Specific differences amoag labs,
cigarette types and KA levels will be discussed latez in tha report.

You also requested my observations about XA levels and sample sizes for future
tests. I£ all labs will be used in future tests and if the six cigarette
types represent most of the possible zange of igniticns, data relevant to
decisions sbout XA levels can be summazized as shown in Table 1. The data in
Table 1 arze the total iguitions for eight companies, categorized by cigarette
type and XA lsvel. (Data for the BAT lab weze cmitted from most analyses

bacause of the irzregqular sample sizes.) The maximm possible value for each
nurber in Table 1 is therefore 64.

Table 1: TOTAL IGNITIONS BY CIGARETTE TYPE AND XA LEVEL

— Cigarette Type —_—

KA _laval —Bre B el LB E .
0 0 0 0 () [} 0
1500 0 1 0 3 1 0
2800 1 8 1 19 10 11
4800 25 57 .-.44 64 . 64 -4 - e .
10000 26 57 49 64 64 50

Since there are alrsady differsnces among cigarette types, one optimal XA lavel
in terms of showing diffecences &uonug clgasetie Cypes would Le ths ons whick
separates the cigacsttes which are most similar. The KA level of 4800 ppm
pzobably comes very close to maximizing the difference between cigarette Types A
and D, but at that level there is no difference batween Types D and E.

A Teasonably proper way to compare two cilgarxette types at one KA level is to do a
%! analysis of a table showing the number of ignitions and the number of “others™
(Self~Extinguishments and Nonignitiana) for the two cigarettes. Table 2 shous
such data for Cigarettes B and C at 4800 ppm and shows the %* analysis,

Table 2: COMPARISON OF CIGARETTES B AND C AT 4800 pPM

Observed Expeactad®
Init. Qtherg ' Isnit.’ Others
- Y
Cigarette B 57 7 Cigarette B 50.5 13.5
Cigarette C 44 20 Cigarette C  S0.5 13.5

% « (57-50.5)7/50.5 + (7-13.5)%/13.5 + (44-50.5)?/50.5 + (20-13.5)%/13.5.
- 7.93

*Under the null hypothesis that Cigarettes B and C have the same ignition
propenaity

887198006
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The difference hetween the two cigarettes i3 quite significant (p = 0.005).
This %® test is an approximation but a good one if none of the frequencies are (
tee small. The main problem is that the analysis assumes that the probability
of an igniticn is the same in all 64 trials for each cigarxette. In fact, the
probability of an ignition varies from one lab to another. The effect of that
“deviation from assumptions is probably small compared to the problems involved
in treating each lab separately, with such small sample sizes.

Since thers ara differences among cigarettes types, one way to choose an
optimal KA level i3 to choose the level which best distinguishes among
cigazettes vhich arxe moat similar. For each cigaretts type, total ignitions
between 2800 and 4800 ppm were intsrpolated at 100 ppm intexvals, assuning .
linear responsas between 2800 and 4800 ppm. (Cbvicusly, the responses are not
linear, but there is not encugh information to justify any more scphisticated
assumption.) At each of ths interpolated KA lavels, %' values were calculated
for each of the fifteen possible comparisons of cigarstte types.

For cne of the comparisons--Cigarette C versus Cigarette F-—-the highast %*

valus within the interval 2800-4800 pprm wax 0.15. As the data in Tabla 1

suggast, thare is very little indication of a difference between Cigarettes C

and F, and a2 sample size large enough to show aignificant differences between
those two cigarettes would be ocut of the question. Except for the C versus F
cocparison, the KA level which gave the largest minimm %* value for any
comparison was 3900 ppm. .At 3900 ppm the %? value for a. compazison of

Cigarettes D and E was 0.565. That value is based on eight trials for each

of eight labs——a total of 64 trials. In orxder for the difference betwsen D

and £ to have been significant (%! = 3.84 or p = 0.05), the sample size (
would have had to be 6.8 times as large. Since thare will be nina xather

than eight labs, the sample size would only have to be about six times as

lazge. If three XA lovels were tasted (to better detarmine the optimum XA

level) instead of the one level on which these calculitions wers based, ~~~ —
sixteen trials of each cigarette type by each lab at sach KA lavel would be
-requized. That is a total of 48 trials per cigarette type per lab instead

of the 40 which werze done previously.

In summary, then, I recommend that each cigarette type be tested sixteen
times by each lab at each of three KA levels—3400, 3900, and 4400 ppam.
The extremas were chosen somewhat aczbitrarily to be far encugh apart to
give soma response information but close enocugh together to contribute
information comparzble to that axpacted from the: 3900 ppm level. .

That experiment is about the minimum that can be done to show differences
anong cigarsttes for all comparisons except C versus F. If compromises muac
be made, I recommend that the number of trials be reduced from sixteen to
twelva--an axperiment slightly smaller than the original.

The conaiderations above address the sample size necessary to show significant
differences amang the cigarettes which were actually used in Collabozative
Test I. More generally, the sample sizes necessary to show significant (p <
0.08)- differences betwean two. cigarettes differing by specific amounts may be
of interest. Table 3 shows, for cigarettes differing by 'a range of percent
igunitions, the number of trials of each which would be necessary to show the °
two cigarettes to be significantly different. In Table 3, for each percent
difference in ignitionsa, there are two cases representing the tuwo extremes
with regazd to sample size: Case l--the case in which the two percent
ignitions are centered ar 50% and Case 2--the case in which the percent
ignitions for one case is Ot.

6871980057
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wable 3: NUMEER OF TRIALS RECESSARY TO SHOW TWO PERCENT IGNITIONS

TO BE SIGNIFICANTLY DIFFERENT
3 Case 1 Case 2 - - -
Pexcent Pexcent Huxber Percents Number
Riffazence Xguitions of Ixials Ignitions of Trials
2 49-51 4799 0~ 2 189
4 48-52 1199 0- 4 93
6 47-53 §32 0- 6 61 .

8 45=-54 299 . 0~ 38 45

. 10 45-55 191 0-10 3s

12 . 44-56 132 0-12 29

. 1 43-57 57 0-14 24
16 42-58 74 0-16 21

18 ; 41-59 58 0-18 18

20 40~60 47 0-20 16

The aunbers of trials in Tabls 3 sepgesent sums of all labs and KA levels,
assuming that differences mmong labs and XA levels are.small.

The remainder of the report daals with analyses of the data with zespect to

i differences among labs, XA levels,.and cigarettes for each of the three
maasures. :

STATISTICAL MODEL s pe : e g r—

The p:obabuity of an igniticn (or self-extinguishment or n'oni.gniti.on)
can be modsled sasonably well he fhn acquation

s &

2(L,3.X) = C x PL(1) *x PK(J) x PC(K)
]

whare C is a constant,

PL(Li) is the probability of an ignition for Lab i, conaide:ing
all cigazette types and KA levels,

PK()) is tha probability of an igunition for KA Lavel j,
consi.dn:inq all labs and cigaretta types, and

BC(k) i3 the probability of an ignition for Clgarette Type k.
considering sll ladbs and KA levels.

This is a log~linear model with no interaction. While it did not £it the
data perfectly, it did fit reasonably well considering the
inappropriateness of %! _measures of fit for small sample sizes, and log-
linear analyses showed no significant interactions.

062198005
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PROBABILITY COMPARISONS FOR LABS, XA LEVELS, AND CIGARETTE TYPES (

*he proportion of an ignitions {or seif~extinguishmeats oz nonignitions)
can be calculated for sach lab or KA level or cigarette type, and compari-
“sons among labs or XA levels or cigarette types can-be made based on the
assumption that those proportions are the result of binomial processes.
Again, the assumption is not corract since ths probability of an ignition
for a lab, for example, is not conatant £rxom one trial to another but
varies dapending on the KA level and cigaratte type. The effect of those
warying probabilities, however, is that the vaziatioens in proporticns
calculated assuming binomizl distributions will be larger than they should
be, and tests based on those variations will be conservacive. That is,

* fewer diffsrences will be shown than actuilly exist.

. In the teuov:ing comparisons, it i3 assumed that if a proportion P of
ignitions (or self-extinguishments or nonignitions) is obsezved, then the
variation in that proportion is P(1~P)/N, whexe N is the number of trials.

Tosal Tgnitions

Tables 4a, 4b, and 4c show the proportions of total ignitions for
each lab, XA level, and cigazatte type; the (maximum) variations
for those proportionss and, with brackets, differences among labs,
KA levels, or cigaretts types. In the tables, two labs etc. in the
sams bracket are not significantly difflerent. Two labs etc. not in :

the same bracket are significantly different (p < 0.05). (
Table 4a: TOTAL IGNITION PROPORTIONS FOR zaBS™ « = 7 M

x-C .2292 .6271 1

Ecusta «2542 .0281 J

Toz. 3167 .0300

Amex. +3208 .6301

M _.3708 .0312

BDM .3792 .0313 )

Watt. 4250 *.0319

RIR 5167 .0323 ]

Table 4b: TOTAL IGNITION PROPORTIONS FOR XA LEVELS

KA Bropoztion Std. Dev.

0 .0000 0000 ]
1500 _  .0130 .0058 ]
2800 .1563 .0185 7]
4800 .7813 .0211 :
iooco .8073 .0201

16/198005
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. Table 4c: TOTAL IGNITION PROPORTIONS FOR CIGAREITE TYITES

‘" clgt. EPxopoztion  Std, Pev. T

A, .1625 -0206 1
Cy .3250 .0261
r{ 3344 <0264
: B L3844 © L0272
. B -4344 <0277 .
D .4688 0279
Self-gxtipquishments

Tables 5a, Sb, dnd Sc and 6a, 6b, and 6c ahow results fox Self-
Extinguishments "and Nonignitions corzespoading to those in Tables
4a, 4b, and 4c for Total Ignitions.

Table Sa: SELF-EXTINGUISHMENT PROPORTIONS FOR LABS

Lab Exeportion .S5td, Dev,

Watt. .1000 .0194
PDM, .1458 .0228
RIR 1792 «0248
R M «2167 .0266
Amar. <2378 0275
Lox. .3208 ~aQ301 L ] e
Ecusta .4125 .0318 ..
- X=C .4833 .0323

Table Sb: sm;mmsuzsm PROPORTICNS FOR XA LEVELS

KA Bropoxtion 8td, Dev,

10000 .1875 .019s

- 4800 .2161 0210
1500 .2865 .0231

- 2800 .3021 .0234

0 L3177 .0238

Table S¢: SELF-EXTINGUISHMENT PROPORTIONS FOR CIGARETTE TYPES

cige, z:n:ei;ien Std, Dev,

D .0000 ©.0000
E .0094 .0054

. B .1563 .0203 “]
c .3125 0259 |
F .3438 .0256 ]
a .7500 .0242 ]
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Table 6a: NONIGNITION PROPORTIONS FOR LABS

X-C .2875 .0292
RIR .3042 .0257
Ecusta .3333 .0304
Lor. .3625 .0310
M .4128 .0318 )
Amer. .4417 .0321
Watt. .4750 .0322

PDM .4750 .0322

Table 6b: NONIGNITON PROPORIIONS FOR XA LEVELS

XA Bxopoxtion Std. Dev,

4800 0026 .0026
10000 .0052 .0037
2800 5417 .0254 1
0 .-6823 -0238
1500 .7005 .0234

Table 6c: NONIGNITONS PROPORTIONS FOR CIGARETTE TYPES

a .0875 .0158 ]
F .3219 .0261
c .3625 .0269
B 4594 .0273
D .5313 0279
z .8562 .0278

NONPARAMETRIC COMPARISONS OF CIGARETTES

If differences between cigarettes are of primary concern, analyses can

be dene which assume only that the cbservations for each lab and XA

level reprasent independsnt asssasmants of the differxences among the

six cigarettes; no assumptions need ba made about the distributional
properties of the observations.

Foxr each lab and XA level, the numbers of Total Ignitions (or Self-~
Extinguishments or Nonignitions) weze replaced by their ranks within .
the lab and KA level. An analysis of variance was then done on thede = ~~
ranks (45 sets of ranks--nine labs by five KA levels--for each type of
measure) . . (
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Thers were significant diffezences among cigarettes for 2ll three

““measures. Fox each measure a separaticn of-means was-done to show

which cigarette types wers different from which. Tables 7, 8, and §
show tha results of those separations of means for Total Ignitions,
Self-Extinguishments, and Nonignitions, Tespectively. As hefore, two
means in the same brackst are uot significantly different, and two
means not in the same bracket are significantly diffesent (p < 0.05).

:ﬁu7:smmumuwxmmormmsmnmm;nxmmm

Clqt, Ava, _Rank

A ‘2.32 ]

c 3.36 :
r 3.52

B 3.53

E 3.99 -

D 4.28

Table 8: SERPARATION OF MEANS QF RANKS FCR éELF-EX!INGUISHHENTS

J

pMOBNO
mhw!JNl-‘
CHOVOWV

SO AOPY
[ S |
.
.

[ .}

Table 9: SEPARATION OF MEANS OF RANXS FOR NONIGNITIONS
Clat, Ave, Rank

2.04 ]

2.89 -

3.38

4.09

R

T 4.43

o waOmM>

2he ordering of cigarettes in Tables 7,8, and 9 is the same as in
Tables 4c, 5c, and 6c, and the differences among cigarettes are
wirtually the same--there is slightly better separation in Tables 7,
8, and 9. The same analyses were alsc done omitting all lab/XA
combinations in which all cigarettes had the same counts. The

results of those analyses were virtually the same as those in rablea
2, 8, and 9.
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. £
With sixteen trials for each cigarstte type, each lab, and each of the three AN
recommended XA levels, fréquancies shculd be large encugh to analyzs the data

777777 with the more appropriats log-linear analyses. Ultimately, the most desirzable
situation would be to show that the ranking of cigarette types is the same
regardless of XA level and to do 2l]l experiments at one laevel. The recommended
experimant should be adequate to do that.

P

m
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APPENDIX C
DESIGN OF ENCLOSURE
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APPENDIX D
PROTOCOL - SECOND STUDY

BATCo document for Mayo Cl.inic 27 March 02

66/198005



TEST PROTOCOL FOR SECOND COLLABORATIVE STUDY

Two test samples (G & J)} will be provided by Lorillard along with
the average cigarette weights for each sample (G - 981 mg, J ~
623 nmg). Cigarsttas shonld be conditioned at 75F, 60% RH for a
ninimum of 48 hours. Conditioned cigarettes should be weight
selected to fall within + or - S mg of the sample average,

Fabrics

A set of five California standard fabrics treated to K+ levels
from ~1800 to 4100 ppm will be provided by RJR. For the purposes
of this test, the direction of warp and £ill is considered to be
identical and direction is not critical.

Egams

Olympic #2715 polyurethane foan with no added fire retardants or
filler, density of ~l.5 lbs/cu.ft will be provided by Lorillard.
The foam is cut by the manufacturer to 6" x 3" x 1%,

Maockup confiquration:

The foam is coverad with a piece of fabric cut to approximately

6" x 5" and attached to the sides of the foam with straight pins

{3 pins per side). Uniform contact must be estahlished betwsen

the foam and the fabric (no gaps or air pockets). Bacause the

assenmbled fabric and foam mackunz will look alikes once they are

::ga, care must be taken to identify the mockups as they are
e.

A support for the mockup is constructed of wood and is 6%w x 3"d
x 5*"h. All sides of the support are enclosed.

Mockup Enclosure:

The enclocsure is made of plexiglas and is 12"w x 16"d x 14"h with
a chimney centered on the enclosure top of dimensions 7" x 7" at
the bottom and 3.75% x 3.75" at the top. The chimney itself is
6" high. The bottom of the enclosure is open and constructad to
accept a tray made of a stainless steel perforated plate (1/4%
holes on 5/16" staggered centars). The tray contains a 1% x 16"
x 12" piece of Olympic #2715 polyurethane foam as an air
diffuser. A 1" strip of duct tape will be applied along the
outer horizontal edges of the metal tray to minimize air leaks
along the edges of the enclosure. The front of the tray will be
sealed to the box with duct tape once the tray is in place.

1

008198009
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1. All test materials (i.e., cigarettes,

assembled mockups) should be conditioned at 75F and 60% RH for a
minimum of 48 hours before testing. Care should be taken to
mininize expasure of these materials t¢o unconditiocned areas
during the testing. :

2. Combinations of mockup types and test clgarettes should be
randomized over the course of the test with 16 complete
replicates of each clgarette on each fabric treatment at the end
of the test.

3. Mockup enclosures must be placed in a hood of sufficient air
flow to remove products of combustion. Hood air velocity is not
specified; however, velocity measurements should be reported at
a position 2" above the center of the enclosure chimney (cross
flow) and at a position centered horizontally and vertically
beneath the enclosure (cross flow).

4. The mockup support 1s placed in the enclésure ‘and centered
under the chimney. The foam/fabric substrate is placed on the
top of the support so that the substrate does not extend beyond
the edge of the support.

5. fThe cigarette is 1lit by puffing once with a 35 cc/2 sec puff
(smoking machine), and allowed to establish its firecone for one
minute (care should be taken to make sure sufficient air flows
around the firecone during this smolder period so the cigarettes
do not self-extinguish). If the cigarette should self-extinguish
during the one-minute smolder, light & REW cigarette for that

3

6. Following the one-minute smolder period, the cigarette should
be placed longitudinally on the csnter of the fabric/foan
substrate, with the cigarette paper seam up, and the firecone
about 2" from the edge of tha assembly. The position of the
cigarette and the mockup support should be checked to make sure
the cigarette is centered directly under the enclosure chimney.

7. Straight pins should be placed on elther side of the
cigarette <filter to hold the cigarette in place.
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8. DEFINITION OF IGNITION: The cigarette has generated a self-
sustaining smolder of the substrate.

‘9. DEFINITION OF NON-IGNITION: The cigarette has burned-its-

entire length or has self-extinguished without generating a self-
sustaining smolder of the substrate. A cigarette which self-
extinguishes will NOT be relit. Self-extinctions should be
identified as such in the records.

10. If the test outcome is not obvicus, the final Jjudguent
should be made 30 minutes from the beginning of the test.

1i. After determination - of the test outcome, the substrate
should be carefully removed from the enclosure and extinguished
with water. Care should be taken not to drop ashes or other
material onto the enclosure tray. If this should occur, remove
the ashes from the tray with vacuum. Water should NOT be used
inside the enclosure. If the foam in the tray should be come wet
or excessively dirty, replace it.

12. The operator must NOT breathe smoke from the smolder
substrate. A fire extinguisher should be .readily available.
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APPENDIX E

STATISTICAL ANALYSES — SECOND STUDY
E 1 - Lorillard
E 2 - Philip Morris
E 3 - R. J. Reynolds Tobacco Co.

BATCo document for Mayo Clinic 27 March 02

¢0819800G ~



P WeF S aw i VG- S wh e

Poatt™ brend tax transmittal momo?mjmmf

 Loritlord = ;
- _
MEMORANDUM P19 o/ puq 1Bla-373-4 %

e . LR KT 1880
o - e —— -

TO: Or. A. W. Spaars
FROM: or. A. L. Rhyme

SUBJECT: Analysis of fabric igniticn data supplied by the
eight (8) companies participating in the second
CORESTA ccllaboratery study. -

mahle 1 gives proporations of igniticns obsarved by each lakhoratory
for the five (5) fabrics and two (2) cigarettss. The data supports
the follewing conclusions: .

1) Seven (7) of the eight (3) laboratories gensrated igniticn
-pattarns which sigunificantly differentiata ths two (2)
cigarettes. BLW results ware ths excasption.

2} 8ix (6) of the seven (7) laboratories found cigarette J
produced signifiicantly higher igniticns on fabric AS, the 3000
potassiunm lavel fabric, Yor thess six (6) laborateriss, the
g curves for cigarette 7 and again for cigaretis G are :
statistically egquivalent. P found fabric A4, the 2500
potassium level fabric, tc be the discriminating fabric. (The
stat:l.;tieal tasts used -wars Fishar‘’s BExact Test and Exact 2
Test.,

Tha maan plus (ninus) one (two) standard deviations are shown for
eaach fabric at the bottom of Tabls 1. Note for mummercus fadric
cigarstts combinations, thess limits £all ocutside the 0.0 to 1.0
vange - (meaningless limits.) To corract this probler the ignition
proportions wvers normalized by the arcsin transiformation.

The arcain transformation, also called the angular transformation,
was davelopad for binemical proportions. I2 a succoszex out of ;i
obsarvations are obtained, tha proportion § = a/n has variance
p(1-p)/n, wvhers p is ths trus population proportion. The variance
is dependent upon the trues propartish. For samples of identical
size, the arcsin transformation tends to equaliza the or
vaﬁancas. Tha transformaticn is to replaca the sample P as
follows:

y=1 tforPwo
4n

y = arcainvF for 0 <P <1
y=(n-1/4)/n tor P =1

¥0819800¢
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_July 6, 13990

- —— S W wE G GV, - e R o - & .L

Dr. A. W. Spears

Page 2 ' - I

Table 2 displays the transformad values for the data submitted by
the CORESTA group in their second collaborative study. The means
ganerated for these values ars sinmilar to thoss of Table 1.
Howaver, ths plus and nminus two standard deviation limits fzom the
means ars mors meaningful,

The transformed data will not yield the extreme values of 0 and 1.

Thus tha lower limit for cigaretta J, fabric A2 must be set at ©

sinca no ignitions have basn cbserved. Cilgaratta Gi fabric B2 has
a.

an uppar limit of 1 since all tests from all companiea produced
ignitions.

AIR/ch

ce: Dr. Vallo Norman

G0813800%
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TABLE #2

ARCSIN TRANSFORMATION

POTASSIUN LEVEL ( ) or

IGNTTION PROPORTIONS ~ NY FAURIC AND COHPANY |

FABRIC A2 FABRIC A4 FABRIC AS ¥ABRIC B1 YARRIC 62
(1800} {2500) (3000} ' {3500) {46000}

COMPANY €16.0 CI16.9 c1a.0 CI18.J CIG.6 cI1a8.J3 C1G.0
RJIR D.125328 0.125328 0.523599 0.593200 0.722734 1,318116 1.445468

XC 0.125328 0.125328 0.125328 0.523539 0.523%9% 1.318116 1.316116

10R 0,125328 0.128328 0.252680 0.593200 0.722734 1.318116 1.445468

PH 0.447832 0.125328 0.447832 0.848062 1.318116 1.445468 1.445468

ATC 0.125328 0.125328 0.125328.0.593200 0.977597 1.445468 1.445468
£CUSTA 0.252680 0.125328 0.125328 0.523593 0.52359% Q.977597 1.445468
BAT 0.125328 0.125328 0.447832 0.722734 0.722734 1.4454680 1,4454868
BE&W 0.125328 0.125328 0.252680 0.252680 0.447832 0.523599 1.445460

»o, OBS,

PER CELL 16 16 16 16 16 16 16

AVERAGCE 0,1816 0.1253 00,2876 0.5813 0.7449 1.2240 1.4295

AT.DEV. 0.1125 ' 0.,0000 0.1585 0.1688 0.2758 '0.3109 0.0435

c16.3 cI0.6 cr1a,3
1.318116 1.445468 1,318116
1.318116 1.445468 1.445468
1.209429 1.445468 1,316116
1.445468 1.445468 1,445468
1.445468 1.445460 1.445468
1.209429 1.445468 1.122954
1.445460 1.445468 1.445468
1.445468 1.445468 3.445468

16 16 16
1.3546 1.445% 1.373)

0.1019 0.0000 0.1124

AVTER ADDING OR SURSTRACTING THR STANDARD DRVIATION TO/FROM THE NEAR, THR YRANSFORMED

VALUES ARE COXVERTRD BACK 7O PROPORTIONS. THR POLLONING VALUES

AVERAGE 0.032603 0.015625 0.080445 0.301%08 0.459514 0.884473 0.960181

AVERMIE ~
2 sT.DKV. 0.0019 0.0156 @.0009 0.0610 0D.0369 0,3208 0.9488

AVEKRAGE ~
1 87.DEV., 0.0048 0.0156 O,D}66 0.1629 0.2094 D.6263 0.9663

AVERAGE + .
1 57.DEV. 0.0840 0.0156 0.1862 0,4618 0.7267 0.9987 0.990%

AVERME +
2 ST.DEV. 0.1564 0.0156 0.3231 0.6262 D.95266 0.9263 0.9971

208198005 ™ —~

RETLECY PROPORTIONS.

|
0.953991 0.984375 0.961506
. \

|
0.8338  0.9844 o.sa#o

!
0.9022 0.9844 0.9070

0.9870 0.9844 0.8928

0.9998 0.9894 0.5993
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CORESTA Task Force on Cigarette Ignition Propensity Test Methods

Statistical Analyses of Collaborative Test IT

Tohn E. Tindall, Philip Morris USA

August 16,1990
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Data from the second CORESTA Collaborative Study on Ignition Propensity have been
analyzed. The data consisted of the number of ignitons out of sixteen trials for each of two
cigaretts types by five potassium acetate levels by eightlabs. Very brefly, in response to the
three questions in the Minutes from the July 12, 1990 mesting of the Task Force,
interlaboratory variation among labs, in the magnitudes of total ignition frequencies, was
smaller in Test II than in Test I by a factaor of about 3.6, but that was not a significant (p < 0.05)
improvement; given observations it an approprate range of potassium acetate levels, the
existing data do not cast doubt on the credibility of a single lab even with the current variability
among labs; and Cigarette Types G and J were very significantly different in Test IT, but there
were some indications of reversals, from one potassium acetate level to another, in the direction
of the difference.

The sample size in Test I was more than adequate to show differences 2among Cigarettes G and
T for those results in appropriate ranges of potassium acetate. I would suggest that, for fumre
tests, preliminary testing be done to establish an appropriate range of potassium acetate levels—
arange in which about 50% of the trials result in ignitions. A better approach than making one
general determination of the appropriate levels might be for each lab to do a small number of
trials, say four, at each of a number of potassium acetate levels representing a wids range to
determine, for the particular lab, what levels, say two, will resuit in about 50% ignitions, At

.those two levels, sixteen trial shonld be adequate to show two cigarette as different as Gand J
to be significantly different.

The dam were analyzed using log-linear analyses (BMIDP4F) and, for results on specific
factors, by % -analyses of contingency tables. In a swrict sense, the contingency table analyses
violate some of the underlying statistical assumptions, but ths results are easier to understand
than those from the log-lincar analyses, the results were generally consistent with the log-linear
analyses, and the violations of statistical assomptions are in the direction of making the tests

_ conservative. That is, differences are probably more significant than will be shown.

POTASSIUM ACETATE LEVELS . T -

There were, of course, very significant differences among potassium acetate levels.

“Table 1 shows the number of ignitions (and nonignitions) for each potassium acetate
level, summing over all labs and both cigarette types. In Table 1, two potassium acetate
levels in the same bracket were not significantly different from cach other, and two levels
not in the same bracket were significantly different from each other (p < 0.05).
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- 2
Table 1: Differences Among Potassium Acetate Levels (
- " Potassium Numberof =~ Numberof
Accetate Leve] Ienidons Nonijgnitions
A21800 ' 4 252 ]
A42500 52 204 ]
AS3000 ) 166 90 _ ]
B13500 . 243 . 8 ]
B2 4000 251 5

From the data in Table 1, one would expect the optimum level for distinguishing among
the two cigarerts types in this experiment to be between 2500 and 30002 level at which
ignidons and nonignitions are about equal. That will be confirmed later in a comparison
of the two cigarette types at the various potassium acetare {evels.

- LABS

There were still significant differences anong labs with respect to the total numbers of

ignitions they produced. Table 2 shows the number of ignitions and nonignitdons for

each lab, summing over all potassium acetate Ievels and both cigarette types, and it (
shows which Iabs weze different from which. The brackets in Table 2 shonld be

interpreted the same as those in Table 1.

Table 2 also shows (in parentheses) ignition and nonignition frequencies from the first
swudy. In order to makes numbers from the first stndy more comparable to those from the

- second study, the numbers for the second study omit observations at the lowest
potassium acetare level, for which there were no ignitions.

Table 2: Differences Amox'lg Labs

. Number of Number of
B&W. 73 87

Ecusta 79( 61) 81(131)
K-C 85( 55) . 7537
Lor - 89(76) 71 (116)

) ) ) RIR 92 (124) 68 ( 68) -
S ATC .. 96(TD 64 (115)
: . BAT . 97( 88) 63 (104)
PM 110( 89) 50 (103)

11819800%~
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In the second sudy, for the labs which paricipated in both studies, the variation in
ignition (or nomgnmon) frequencies is (s* =) 98.3. In the first study, for the same Iabs.
the variation in ignition (or nonignition) frequencies is (s* =) §13.0. Since

were larger in the frst study, the 513.0 must be reduced by a factor of (160/192)* to
make it comparable to the variation in frequencies for the second study. That gives an
adjusted variation of 356.2 for the first study. Comparing the variations in labs for the
first and second studiss, the F-ratio (with six and six degrees of freedom) is 3.62.
Therefore, although there appears to have been an improvement in the variation
among labs, the improvement was not statistically significant (p < 0.05).

An examination of the frequencies in Table 2 shows that the primary change from the
first study to the second, with respect to labs, is that RIR frequencies are more in line
with the other labs in the second smdy.

CIGARETTE TYPES

Table 3 shows the numbers of igritions and nonignitions for cigarettes G and J, summing
over all labs and powssium acetate levels. Table 2 also shows the expected frequencies
under the aull hypothesis that the two cigarettes are not different, and shows the ¢* -

- value testing for a difference between cigarette types.

Tahle 3: 4* -Test for Difference Between Cigarette Types

Observed Frequencies Expected Frequencis
G 329 311 3605 - 279.5
i | . 392 248 I 360.5 . 2195

=12.58 (¢* > 3.84 is significant, p <0.05.)

Summing over all Iabs and potassium acetate levels, there was a very significant difference
between cigarette types, with J having a higher ignition propensity. A log-linear analysis,
however, suggested that the difference between cigarettes was not the same at all potassium
acetate levels. Table 4 shows, for each potassinm acetate Ievel, results and analysés comesponding
to those in Table 3. Some of the frequéncies in Table 4 are rather small, but a continuity correction
was used in calculating the y* -values.

¢18198006
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Table 4: Differences Between Cigareites at Each Potassium Acetate Level

A21800
—————— - - Qbserved Frequencies
Yoz Nonieri o —
G 4 124 G
J 0 128 J
) £ =326 (G higher)
A42500 .
Observed Frequencies
m I . @ Ii . -!0 GEE::E:
G 2 116 G
b 40 88 I
%* =18.62* (J higher)
AS 3000 )
Obsewedf‘requmdes
i Teon  Nonienit G
G 58 70 G
I 108 20 T
- ot =42.44* (T higher)
Observed Frequencies
m I. ) II » - & C.
G 127 1 G
I 121 7 ' I
¥* =4.14* (G higher)
B2.4000 .
Observed Frequencies
. femition . Nominiti 5
G 128 0 G
3 123 5 3

' =4.26* (G higher)

* y* significant (p <0.05).
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- - ——Expected Frequencies
I - . n[nnjmjn.gn
2 126
2 126
Expected Frequencies
I L) 3.
26 102
26 102
Expected Frequencies
.. Nonienis
83 45
- 83 45
Expected Frequencies

I. e Ii . ) )
124 -4

124 4
Expected Frequencies
Imjn’nn .o mnm' ]'n'm-, .

1255 25

1255 25
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that there are reversals, from one potassium acetaes level to another, in which cigarette -
has higher ignition propensity. This is an extremely bothersome problem which was not
seen in the first study.

SINGLE-LAB RESULTS
Although the section on labs showed that there were differences among labs with respect
to the numbers of ignitions, there is no evidence of disagreement among labs with

respect to the differences between the two cigareite types. Table'S shows, for each
lab, the results for cach cigarene type,.summed over ail potassinm acetate levels.

Table 5: Lab-Cigarette Type Results

G I
RIR 43 37 49 . 31
K-C 35 45 50 30*
Lor 40 40 49 31
PM 53 27 57 23
ATC 43 37 53 27
Ecusta 37 . 43 ‘ 2 38
BAT - 42 38 55 25+*
B&W 36 44 37 43

There were differences between cigaretts types for only two of the individual labs (marked
swith asterisks in Table 5), but log-linear analyses showed no inconsistency whatsoever
among Iabs with respect to the differcnces between these two cigarertes. Thatis, for
example, frequencies are no:large enough to demonstrate that the difference between G

and J for K-C, at one extreme, is dxﬁ'm:&ommedxﬂ'mce between G and J for B&W,
attheothercxtxemc. .

Based on the existing data, there is o reason to doubt the credibility of any of the
Iabs. At the most favorable potassium acetats level (either 2500 or 3000, depending
on the lab), all but two of the Iabs show J to have higher ignition propensity than G,
even with oniy the sixteen trials per cigarette type at one potassium acetate level.
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RJR reD sttistical Supgort " Statistical Project Report

PROJECT NAME. Analysis of Igutxon Data from the Second CORESTA Collaborative Study
. STATISTICIAN NAME: Michael J. Morton
CLIENT NAME: Leslie S. Lewis

COMPLETION DATE: September 26, 1990

1. INTRODUCTION

As part of an effort to develop a method for companng the ignition propensities among cigazettes, the
eight pacticipating companies in the CORESTA group tested two c:ga:etta {denoted by G and J). This is
the secoud CORESTA group collaborative study. This report summanzm the statistical analysis of the data
from the study.

2. DATA and ANALYSIS

A single fabric was used in the tast and the ease of igniting the fabric was adjusted by adding differeat
amounts of potassium to the fabric. Bach company used the same 5 levels of potassium. Fer each level of

potassium and for each cigarette type, each company determined the number of ignitions among 16 cigarettes.
The number of ignitions obtained is showr in Table 1.

Two of the goals of the test were to determine if the laboratories could discriminate between the two
cigarattes and to determina if there wis consistency among the laboratories.

First we address the question of whether the laboratories could discriminate between the two cigarettes.
‘We give plots of the number of ignitions for both types of cigarette for each of the 8 laboratories in Figures 1~
8. To determine whether the laboratories could distinguish the two types of cigarettes, Fisher's exact test
was run for each laboratory at each potassium level. All of the laboratories discriminated between the
two cigarettes at at least one potassium level except for B&W and PM. The other 8 laboratories could
discriminate between the two at the 3000 level! So generally speaking the laboratories could detect a
difference between the two and it is in the intermediate (in terms of number of ignitions) values (the 2500
and 3000 additive levels) that it is possible to discriminate between the two cigarettes.

Next we address the question of whether the laboratories were consistent among themselves in measuring

the number of ignitions. In Figures 9 and 10 we show plots of the proportion of ignitions for all of the
“companies for both types of cigarettes, The visual impression from the plots is that there are differences in
the laboratories and that PM tends to give a somewhat higher number of ignitions and that B&W tends to

. give a somewhat lower number of ignitions. Fisher’s exact test (run in SAS Prac Freq) confirms that there
are differences at several potassium levels for bo:h cigarettes.

Lea.vmg those two laboratories out of the comparisons, we stili see minor statistically significant differ-
ences (for cigarette G with potassium at 2500 and for cigarettz J with potassium at 3000). Bowever, the
differences, though statistically significant, appear to be relatively minor. .

L PM “almost” (p=.066) discriminated between the cigarettes at the 2500 level using Fisher’s exact test.
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This report has summarized the atatistical aaalysis of the results from the second collaborative study
of the CORESTA. Task Force on Cigarette Ignition Propensity Test Methads. The analysis has addressed
itself to the question of whether the test method gives different results for the two cigarettes that were tested
and whether there were differences between the laboratories. With the exception of PM and B&W, the
laboratories could distinguish between the two cigareites. It was generally at the potassium level of 3000
(and to a lesser extent at 2500) that the laborataries could distinguish the two digarettes.

There were some differences between the laboratories. Generally PM tended to give somewhat more
ignitions that the others and B&W tended to give somewhat fewer. There were also minor (yet statisticaily
significant) differences among the other labaratories, but they do not appear to be too severe.

MicHZel J. Morton

cc:  B. Allen Hacbin
John.L. McKenzie
W. Doug Young
David E. Townsend .
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TABLE 1. TABULATION OF THE NHUMBER OF IONITIONS
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Figure 2. HmHMSoSm for B&W
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Figure 3. Ignitions for BAT
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Figure 4. Igﬁitions for ECU

N

500861821

Jooo

Amount of Potassium

Clg. 8876 o-da

4000

BATCo document for Mayo Clinic 27 March 02



fgnitions

Figure
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- Figure 6. Ignitions for LOR
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" Figure 7. Ignitions for PM
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Figure 8. Ignitions for RIR
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w igure 10. Ignitions for Qmmwm?m J
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APPENDIX F

PROTOCOL - THIRD STUDY
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. TEST PROTOCOL FOR THIRD COLLABORATIVE STUDY

Seven cigarette configurations will be provided by Philip Morris.
Cigarettes should be conditioned at 75F, 60% RH for a minimum of
48 hours. Conditioned cigarettes should be weight selected to
fall within + or ~ 5 mg of the sample average determined by each
lab. Please record these sample average weights.

Fabrics

A set of five California standard fabrics treated to K+ levels
from ~2100 to 4200 ppm will be provided by RJR. For the purposes
of this test, the direction of warp and fill is considered to be
identical and direction is not critical.

Foam:

Olympic #2715 polyurethane foam with no added fire retardants or
filler, density of ~1.5 lbs/cu.ft will be provided by Lorillard.
The foam is cut by the manufacturer to 6" x 3% x 1V,

The foam is covered with a piece of fabric cut to approximately
6" X 47 and attached to the foam with straight pins along the top
face (pushed vertically down through the top surface--~5 pins per
side and one on each end). Pins are also used to hold the fabric
along the long edges of the foam (as in previous studies). (See
the attached diagram). Three~-quarter inch straight pins are
included with the .fabric. Uniform contact must be established
between the foam and the fabriec (no gaps or air pockets).
Because the assembled fabric and foam mockups will look alike
once they are made, care must be taken to identify the mockups as
they are made.

A support for the mockup is constructed of wood and is 6"w x 3"d
% 5%h. All sides of the support are enclosed.

Mockup Enclosure;

The enclosure is made of plexiglas and is 12"w x 16"d x 14"h with
a chimney centered on the enclosure top of dimensions 7" x 7" at
the bottom and 3.75" x 3.75" at the top. The chimney itself is
6" high. The bottom of the enclosures is open and constructed to
accept a tray made of a.stainless steel perforated plate (1/4"
holes on 5/16" staggered centers). The tray contains a 1" x 16"
x 12" piece of Olympic #2715 polyurethane foam as an air

1
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diffuser. With the tray in place in the bottom of the enclosure,
a 2" strip of duct tape should be applied aleng the four bottom
edges of the enclosure, overlapping 1" onto the metal tray to

--minimize air leaks. The front of the tray should be sealed with

duct tape to the box on all edges as well.

(=

i. All test materials ({i.e., cigarettes, fabrics, foams,
assembled mockups) should be conditicned at 75F and 60% RH for a
minimum of 48 hours before testing. Care should be taken to
minimize exposure of these materials to unconditioned areas
during the testing. Foam, fabric, or assembled mockups should not
be reused.

2. Combinations of mockup types and test cigarettes should be
randomized over the course of the test with 16 complete
raplicates of each cigaratte on each fabric treatment at the end
of the test.

3. Mockup enclosures must be placed in a hood of sufficient air
flow to remove products of combustion. Hood air veleocity is not
specified; however, velocity measurements should be reported at
a position 2% above the center of the enclosure chimney (cross
flow) and at a position centered horizontally and vertically
beneath the enclaosure (cross flow).

4. The mockup support is placed in the enclosure on one of the
3"x6" faces so that the top of the support is 5" from the
enclosure bottom and centered under the chimney. The foam/fabric
substrate is placed on the top of the support so that the
substrate does not extend beyvond the edge of the support.

5. The cigarette is lit by puffing once with a 35 cc/2 sec puff
(smoking machine), and allowed to establish its firecone for one
minute (care should be taken to make sure sufficient air flows
around the firecone during this smolder period so the cigarettes
do not self-extinguish). If the cigarette should self-extinguish
during the one-minute smolder, light a NEW cigarette for that
test.

6. Following the one-minute smolder period, the cigarette should
be placed longitudinally on the center of the fabric/foam
substrate, with the cigarette paper seam up, and the firecone
about 2" from the edge of the assembly. The position of the
cigarette and the mockup support should be checked to make sure
the cigarette is centered directly under the enclosure chimney.

7. Straight pins should be placed on either side of the
cigarette filter to hold the cigarette in place.
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8. DEFINITION OF IGNITION: The cigarette has generated a self- (
sustaining smolder of the substrate. The time to ignition should i
be recorded and reported.

9. DEFINITION OF NON-IGNITION: The cigarette has burned its 7 —
entire length or has self-extinguished without generating a self-

sustaining smolder of the substrate. A cigarette which self-

extinguishes will NOT be relit. Self-extinctions should be

identified as such in the records.

10. If the test outcome is not obvious, the final judgment
should be made 30 minutes from the beginning of the test.

11. After determination of the test outcome, the substrate
should be carefully removed from the enclosure and extinguished
with water. Care should be taken not to drop ashes or other
material onto the enclosure tray. If this should occur, remove
the ashes from the tray with vacuum. Water should NOT bs used
inside the enclosure. If the foam in the tray should be come wet
or excessively dirty, replace it.

i2. The operator must NOT breathe smoke from the smolder
substrate. A fire extinguisher should be.readily. available.

EaueN
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