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This standard eovrrr, the erst retbods for darerafnfng rbc toris gas gendrrtang 
char8ctetistics of aircralt matetials. utinp the Iratfonel 6uce8o of Sturdrrds (mS1 
Smoxa Density Cheakr tor saaple corbustlon. Gases speeifie8lly covured rrc carSon 
-noria tm), hydrogen cyanide {RClt ) ,  ni troqm oxides t'R * U0 * IcDzt. and ~uifu? 
dloxfd* tSO2). These proneducts ray b. v*.d for ot&t t o a c  parem Sf r o  spcifird. 
This test u y  ba nsnduetd  sirultanrouofy with the lalS erotr generat%en task 
deeribed in h a k e  Emeration by 1S.t.zlels on Coabuatton (BSIS 723Sf ._  

The prtrp>se OC rhi. spriCicrttoa f r  to dctermfm the lewlw oC swrr.1 toxic 98oes 
t in  ppal r c i a ~ s e d  by a rams* during eoebrurtion under sprcificd tbermal exposure 
condi cions. 

Sat rppliurble to tbis oprciffcation. 

Tb. curcent issue of the folL~wring refetmcam shall be r paxt of cnar srsndrrd 
ta the extent bcreia indicated: 

&I.lSrrCO-NSS Smote Dtnaity Chwsber, Cat. 4-5100B. Instruction Klnurl 941-8 

HBS hchnical Wore 7 0 6 ,  *Intarlaboratory Pviluarion of Smoke Density Chuber' 

~ri'gervcit Llq ~iib*Fck, *Detector Tube fIandkroi,* S m n d  Bdition, h-zatllble frcla 
Suppliers of Driqer Equipenc 

US5 7230 r e s t  nathcd for smoke tansratboa by n~tcrialr os Coarburt~on 

BSS 7142 O*termln.tion of the ConcentratLon of C y m f d a .  Chloride, and Iluoride Ions 
in Solution$ frw Ccurbustion 

5.1  Sprcimmn control +hall bc as a p c i f i e d  in M S  7138 Swte Geuerattan by Mlteritla on 
Cam?~rcstian. A oi~incno of tuo spcimeaa sb&l be tested to  measure the ewlutlon o€ 
any specific r;o~ioant. If thr obeerrcd eoncentr~tion of Strr toxicrnt exc*QdS 
50 percant of the msxfmrrr prmittad v a l w ,  for eatb8r sprcipecn, r th ird  6p.cirn 
$ h i 1  be tested. 

6.1 CC#SQ5TfON CWOBER 

the K8S SooIce Chrmfrrr s b ~ l l  k used for ruplt coabustion. 



W MALYSXS EQV?PI(E)R 

Certain of th. f ~ l l o d n g  Lttsr w i l l  kr r e q u i r d ,  depndinq upon the specific gases 
to bm aersursd. 

a Drsgs~ Ilulttg*t DltaCtof . Sodel 21/32 (Bwdpump). h v ~ i l a b l e  ZrOs, Safety and 
SUPPLY Ca., 55LO E. MIrpinal ury South, S+atc l r ,  YA 98168. 

b. CoIorinrtric ta. DarPctor Tubas r. .ppropriete for  the roxicmt  ro be .. 
d e t e m i n d .  iiwrllablr from nat ional  v r a ~ r  Go., P.O. Sor 120. 
Piftsbargbl 0% 15230. 

c. 1Qn S a d  krr?p. h a i l a b l e  Ires Mine Safety  hppliaacrs -A) Co., 9.0. M x  416, 
PLtCsbwgb, PA L52dl). 

d. Rydr-n Chlorida Detaerat  Tube ,  P1rt lo. YIi630. ?milabl* t s c l  Mi= Sa t r tg  
*ppftrar.s co. 

e. v lp l t a f  iirrr, k d i g i t a l  t i r e ;  i s  rocorsonded Ear d~trrlafng t h r  E i r t a  to 
i s f c i r t e  and t e r r i n a t c  surpliug unX8.8 mutmattc tbmrr u w  o u d .  

f .  Smplinp Symta.  prmpinq cyatee cap.5le ot prortdiep rurple flw r a t e s  
rq%l rk f rn t  to those produced br ~r%grr  and )&A h . n d  p* I s  xeeafaeMle4 in 
p l w e  of band h+Ld paago ubex XrrOo nurb.ts of t e s t a  a r e  te b. m e .  A S Y S ~ W  

prMIucinq 4 flw rate of 6.7  r L~-*aSts (4OD mi{nin.l Z. mquirad vken 
scrrttrber surplinq is o s d .  hurtmatic t i m i *  ~ o n t r o l s  t o  k q i n  m d  end s s~ rp l ing  
ara desirable.  hn, s u i t a b l e  sfst-s rrr 6- tn tigure 1. 

' Elsrt tr ic Z m r  

Yamua, Pump 

-B. TO Raod 

NBS SWD11Z m E R  

Wardle Valve 

rlav neter 

blf Sam-LIRti S S S ~  

Ilgrt te 1 



$AS A W ' I S I S  EWIPPrO,R (Continued) 

9. Gar Scrubbers.  tmpingtt type rc ruboers  (bubbl t r s )  shove i n  Ptgure 2 a r e  
s u i t a b l e  for  absorbxng cozrc g a s e s  r n t o  1.00 x 10-fr3 410.0 a l l  of ~ b s o t b i a g  
w l u t i o n r  a t  f l e v  rate* of  up t o  4 . 7  x JO-&m3/a (400 ml/mfn). r b t y  may be 
Cabricaee4 by any custDP pl*Ss blower. Other scrubber d t s % p n r  can b. u%*d with 
t h  approve2 OL t h e  B a i n g  CDIpiny Qoal icy  CMItrol, provided d a t a  i s  tu rn ished  
d-rtratang t % a t  a  scrubbing e f f i c i e n c y  of qceriter than 9 5  pscc tn t  is 
o b t r l n r b l e  a t  th. Ilor r a t e s  eiployed i a  t h i s  t e s t  with the tox ican t  
concentratAons expcotad.  - 

b, Iifgh lrscioion pll-wtar .  I b e  Orion -el 801 or rqui raSea t  La recoamcnded, to 
p t o r l d r  t b e  a m w a r y  shd ptcef*loa n r d r d  v b n  using rp.trific ioa a i e s t r o d e s .  

f l )  r l w r f d c  Specific Ion e2ectrQde. mion Sdcl  94-5Ya or equlvr2enr. 
l t q u i r e d  toe d s t e r 8 l n r t % o n  af W .  

(21 #Lorid* SpleiLict Ion Lltctrad*. Or ion  Wel 96-17A or e p u l v a l m t .  
RtquitQd f o r  d ~ t e m i m t i m  of X I  a t  c o n ~ : c n t r 5 t f m s  above Sa0 ppb. 

0) Cyanide S v t f f f s  T o e  E l ~ ~ t r o d a ,  O f i w  M a 1  94-06 or rqu iva ien t .  
rec~anoandrd as an rXtwrnat* te ~t i -gar  tubas l o r  de te rmina t foa  of PQI. 

(4) Double Junc t ion  Reference I lae t tc lds ,  O r i a  -el 94-02 o r  r q u i v r l e n t .  
Required f o r  us* with above r p . c t f t c  ion -Llctrodcr.  

j. Ccmtinwus Toxic Gas Xonitors .  C o a t i n w u s  monitoring e g u i p e n e  for  any of t h e  
pasas  covered in  t h i s  s p e c i f i c a t i o n   PI.^ k s t l b s t i t u t t d  for these a n a l y t i c a l  
a t t h a d s  wi th  t h e  approval  of  Boclng, p r w i d e d  tht information i s  p rs rencrd  t o  
dcrronstrrcr  that: 

(1) T h ~ t  cqulpac~t i s  a b l e  t o  MISUZ~ t h e  toxic gas  c o n c t n t r a r l o n  r n  tbe  st~okr 
ch+a&r with in  2 20 percent .  

t2)  n t t  t a e a l  q u m t i t y  ct awk. cha ibcr  conten ts  u i t k l r a v n  by a l l  ranpi ing  
drvicrr during t h e  F o t a l d u r r ~ i o n  of t h e  Cest d w s  wt acc+ed 10  parcent  
of the C O C t r l  VOZ-e Of tb* &ks - 8 U b C f .  
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7 . i  ULIBRIITIW 

a .  P r i o r  t o  each day's  r c c ~  t h e  0ri;grr pump =ode1 21/31 s h a l l  be t t s t t ~  a s  
s p e c i f i e d  i n  tho Drgger Deteceot  Tube Rlndbook. 

b. C a l i b r a t i o n  of the  c o l o r i m e t r i c  gas  d e t t c t l o n  tubes i s  wt ~ t ~ ~ i r a d .  t h e  Cubes 
s h a l l  be stclred a s  described i n  t h e  manutacturer 's  l i t * r a r u t e  and rmed before 
th8 e w i r a t i o n  d a t e  pcfated on t h e  package. ., 

c. C a l i b r a t i o ~ ~  of m y  ¶ a s  sampling s y s t 1 ~ 1 ~  aha11 b. a ~ c w e p f i t h e d  reonthly. and a c r e  
fzvqucncly if any r a z i a r i a  i n  o p e r a t i e n  I5 SrsptcCsd, 2 % ~  c .2 ibra t ion  
pr-~r* s h a l l  d a a o n s t r a r e  t h a t  t h t  sys)tan, w i l l  a s p i s a t e  the  proper volufw of 
s a t  4 t h l n  + 5 p c r c r n t  through the d c t e c l i m  dtwfebs ( e o l o r i s e t r i a  tubas  or 
scrubbers t =hen O p r a t t d  Lor Che tiw period and a t  t h e  f l w  s e t t i n g s  used 
dor ing  t e s t .  This say be aeuscpl l shed  e f t h a z  oarnq a r o r p  bubble Cloum*tet 
( a v b l t a b l t  t rou  Kin-Tech Labora tor ies ,  S ~ C . ,  ?exus C i t y ,  f t a ~ s )  o r  by dravlng 
Water i n t o  a g a s  b u r e t t e  a t t e c h &  to  t b e  s a r p l r q  port .  * record s h a l l  b. 
r e i n t r f n r d  of  these  s e t t i n g s ,  and t h e  c a u s e r  of any major changes i n  t h e s e  
vlSues a h a l l  tr a s c e r t r i n e d  and cor rec ted ,  

7.2 TZ5-r P R O C e m  

Approved grs a n a l y s i s  mathods Eor t h i s  s p r c i f i c r t i o n  ar* t f s t e d  i n  ~ i b l e  t .  
S p e c i f i c  gas de tec t ion  t u b a  a r e  s u i t a b l e  for t b e  d e t e r u n a t i o n  of CU. HCN, 5021 and 
SOX (HO lt02) i n  t h e  concent ra t ion  rangns normally prodacod i a  t b t  -5 n o t e  
c h a m k r .  A convenitnt  a i t e r n a t i v t  sethod tor fO uses t h e  coht f? tubu~ ROfR w n i t o t  
l istd.  Grs dc thc t ion  tubes  can be used for lou concent ra t ions  of S i  end RCL; 
hooc*trr, the higher conoea t ra t&ons  of thrs* g a s e s  prrxlw8d by burning S L ~ C  s a t e r f r l s  
wrXl r e q u i t e  gar scruhSing L o l l w e d  by s p e ~ i f a c  :on e lec t rode  a n a l y s i s .  a s  dercr3brd 
in  353 7242, Determinatien of the  Concenttat ion of Cyanide, C h l o ~ i d a ,  and f l u o r i d e  
Ions  i n  Solucroos Lroa Corrrbustion, S u b s t ~ t u c i o n  of o ~ b r r  a a a l y t i c a l  etebniques is 
permiss ib le  subjec t  to t h e  approva l  of  Wcinq Q s a l i t j  ControX uhcn d a t a  i s  provided 
deInonstrating t h a t  such cechnlqu+a v i l l  produca *quiv*lmt  r a s u l t s .  Thurro t e s t s  Can 
be dont  s laultarraoualy v r t h  t h e  smoke q r n e r r t i o n  t e s t s  (BSS 7238) v i t h o u t  dff*ct ing 
t h e  s w k e  s tasuremmts .  

OIIIOINAL CSWE 1 0 - l a - t a  
r-- MI. Unr 



Cannot i n c r t a s r  rang. 
by drcrea6ing  nuabcr 
oC pump s r r o k e s  

us* R i t r o u s  fumes 

I 7.2.1 S1)(PLf))G TI% 

Unless o t t rc rv is r  rp.caf$M, i n f i i r t c  a m p l i n g  2.10 rwonds 14 win.) r f t c r  baginning 
Cb* s m k a  t e a t .  

I 1.) CMrbor C o n d i t i ~ i n g  

tb.c ehsabct s b b f l  b. p r a t m d i t i o n e d  by burning a t  l e a s t  lour spasiracns evolv ing  
Up i c a u d i a t e l y  br fore  seasur ing  IIr rvralution from 8 teat u f e r i a l .  L i t h e r  
spclaens oC t h  t o s t  o r t r r i b l  i t s e l f  or cpndt t ion lnp  s p c i w n s  v i th  b 3 atJ 
hd1.r c o a t i n g  ray Sc mrploycd. lhfr creatrorat d e r r a u e s  the  t a r t  a t  which BF 
i s  a d s o r b 6  by the c b r s k r  v.11~ from tba  ch&atrrr e m s p h e r e .  # e . s u r n m t  of 
6Y rvo lo tson  ~ b i 1 1  I . ~ s d i t c e l y  Lol la r  t h i s  e c n d i t r o n i q ,  and r c ~ o n d ! t i a n t n p  is 
a c t c r s b r y  v k n r w a r  m ~ n t c r r u p t i o n  i n  t r s t i n q  occurs ( t e s t  of a non-fll c v u l v i n ~  
u tsr i r l ,  funclr or ovaruxpht break, e p u s p n n t  n l f n n c t i o n .  etc.1 



YEST SEGUE= tCOntinuedl 

(b) C o l o r i r t t r i c  bw DetWtlOn Tubes 

A lis+ of a v a l l a b l r  r r r l o r i r e t r i c  gas d e t c c t i ~ n  t u k s  and of t h e r r  measuring 
r m g m  IS given i n  Tabla I f .  S e l e c t  e tube end n u k e  of s t r o k e s  (or s+.vpIe 
=luPr), so t h a t  m 6n--seal. eta in  v i l l  b. produecd by t h e  tmric 9as 
t o a c m t r a t i o n  e x p e t t a d .  

TABU I1 

avkrwuG cab: m ~ ~ m 0 1  mes r o ~  9 a ~ m  marams 

O.1 p e r c e n t  lOUd to 3000 

Raquires 40 s w  For 

11) *reek o f t  t h e  m d s  of t h e  d e t e c t o r  tobc. h t tech  i t  ss sbovn i n  f i g u r e  3 t o  a 
gas sampling port of r b r  lPbS chrabcr. & t o t a l  of four  d e t e c t o r  tubes  and/or 
bubblarr may 3a i n s r a l l e c l  Lor a rimqlr Faokr tun. 

(2)  Attach 4 h u d p m p  [Driigrt o r  l P U I  o r  the q r s  sempling systee to t h e  K c t e r ~ d  
opening of t h e  S4S cbrrnbar pes aampliaq p r : .  

13) A t  the  d t s l p n e t c b  t i a t  d u r i ~ p  t h e  m e  t s s c ,  o w n  t h e  valve i n  t h e  ctr 
r*nplLng por t  and e i t h e r  a e t i v r s a  tho b a d  pihp t o r  t h e  p r o p 2  nuber  
ot s t rok+r  ec d r w  the pr0p.r  w l t m s  oi? 9.3 t h rough  t h e  tufm = i n 9  
t h e  pas s e s p l i n g  s y s t a a ,  at t h e  propr  13gu r a z r  l o r  t b e  specif ic 
tube. 



TSSZ 5E40ENCE (Continued t 

(11 L f t 8 r  r a p l e t i n 9  the +**kt t e s t  end purqlnq t h s  c h a o k r ,  note tht s i r i n  fcolor 
Chmgt)  v r D d ~ e l d .  DxsClrd any r e s u l t  l f  flow biocbgr due to soot daposition 
bas osrurred. 

(51 Rear& the LoZlwlng: 

- SampZe I don t i  f j oat ion 

- Sam&+ ' f ra t  RM Amber 

- TestCarditions (Zlux, f l . e i n p o r  s a d $ r r i n q r e t c . t  

- ffrr oC 1 a L t i r t i a g  Srapl*  

- butatiun of 8k~p.Iinq 

- Tulm Vsad (Toxicant, Pact Bo.) - Lx fp) - lmgtb ot  obsarved t t a t n  where r it s p c i t i t  coxlcant 

- 5 - rtrm4ard number af s trokes  for tube 

- n * bctual number of strokcl used 

ar 

- V o  r tmdar& velue for tub. otcd 

% . 1.00  r 10-4 ~3 (100 m i )  

- v wlme rmpLrsxwd - n . 1.00 x 10-4.3 . 
- f * f lowctcr sead ing  during saapZLng, i f  flw sysreu used 

- EX f p p l  .*aturtI) e o n e ~ n t r a t i o n  of t o s i c a n t  x l a  rrok* tharbar - LjFn ' no or  L* . TO 
6 ma V- 

- 

BSS 
7139 

Peqc a 





a. P l a c c  1.00 % 10-5 w3 (10.0 a t )  of 0.1 X sodium bydroridt  w i u t i o n  i n  r c l r a n .  
d ry  W b b l e r .  Avoid u t t i n g  the pas i n l e t  tutn above tac l iqu id  lwvcl. 

b. Trio& to t h  tart. a t t a c h  t k t  bubbler  to A qma raap l ing  poxt of the KBS chaaber 
w sbom i a  r i g u s v  3, 

c.  rsr t tw dwslgnatud ti- d u r l a g  t b c  test, o w n  tbe rrlva t a  r b  ra rp l l f rp  line. watt the f l a  c r t e  to 6.7 x 10-%3/s (400 rUmin1 bmd continwe u n t s l  10-3 a3 
(Z  l l t . Z # t  aaless w t h . N i s e  sptcitt.dr ham k e n  a rp i ra t .6 .  

6-  hits:  c a p l e t l a g  tht srokc trst 8ad porglag tba -btr, r Inre  the grn i n l e t  
C* by aa inq  a rubber Bolh to draw abrorbing s o l u t i o n  up i n t o  t h e  t u b r  s e v e r a l  
t i s e a  &fag clrtrtlour n o t  t o  f e t  tbr mlutioa zwr& tta bulb. T r + a c f t r  tb* 
W b b l e t  c t ~ l t e n u  to a screw cap- p l * s t i e  bottle f u r  sub.tgucnt ana lys i s .  

e. &cord t b e  i o l l w i n 9 r  

SIPPI( Ideatif lcatlon 

? r a t  C o n d t t i a s  ( f l u x ,  f l u  ing o r  sroldwrinq) 

T i n  6f I n i t i a t i n g  Sampling 

P l o m e t r r  S e t t i n g  Ourinq Sarpling 

f .  as SOWI a 8  p o s s f b l r ,  p r e f e r a b l y  ea t h e  &y ct Ctr t ing ,  incl i n  no case l a t e ?  
than  72 &vrr L o l l w i n g  couple t ion  o t  e t e s t  r a i i e r ,  latfyzt t k e  s o l u t i a n t  
u s i n g  t k  anaLyt lc r1  ~ e t b o d s  d e s c r i k d  i n  B S t  7242. R t e o  Cb? f o l f o v i n g  da1A: 

C; * ?Waoored rolrt concont ra t ion  of * n ~ l y t t  tn t h e  bubbler r ~ l u t i u n .  

cZ Cpp) - < . I Conccntr8t&on of ~ o ~ i c u l t  i n  W r t t  plr 
mil l ion  In H8S cha~ber rtDoapb+c~. 

r S p e c t f i c  t o r t c a n t  mraaurcd 

r - A ~ l y t f c b l  t e s t o r  2.5 I 105 Cur o 
~ 0 ' ) 0 3  (1 l i t r r l  9.i s m p i r  a t  
30 dsprear  c m d  105 PZ tl a t=)  pr t rxur* .  
scrubbrd by 1.00 a 16-5~3 I l o . 0  l l )  
of  bbsorbing +ulu t ioa  



a 

CAbCULhi IONS 

For aach t o x l c a n t  mrasuced, c a l c u l a t C  t h e  average value of C i p p )  and t h e  s tandard  
d r w l a t i o n  as to l lovs :  

C$pe3 * m a r a g e  value of C= PP* 

XC& - SUP of m a s u s e d  C5- vl+lwes 

- sum OL s w a c e d  C Z ~  v a l v e s  

n t?l*ab@r of i n d i r i d u a l  v a l u e s  o f  * 
(Hate t h i s  is n o t  a q u i v s l e n t   to%^ use of rryabol n i n  Sect ion  1.2.2b. ( 5 ) )  

SX = Seasucwscnt s tandard  d e v i a t i o ~  f o r  tox ican ts  

tmPom?iG 

The t e s t  r e p o r t  fo r  t h i s  s p e c i f i c a t i o n  may be conbinad w i t h  t h e  $rotre d e n s i t y  test 
r e p o r t  of  BSS 7238. The folfowing d a t a  on each apeciaen s h a l l  be reportod unless  
o t h e r v i s e  s p e c i f i e d .  

a. C ~ t n p l e t v  specimen i d e n t i f i c a t i o n ,  f .e .  mater ia l  compo&itlon and ~ ~ I v s t r U C t i o n ,  
alpha-numeric i d e n t i f l r t ,  thi,clcnesa, and weight. 

b. T e s t  c o n d i t i o n s ,  a . g .  r a d i a n t  f l u x ,  flaminp o r  molder inp ,  e t e .  
?-* 

c. Tbe a n 8 l y Z i u l  method used i n  mea_rurlnq C' 
PPB ' 

d.  The values of fx ( p p )  a t  240 aecwids ( 4  min), unless o t h r r v i s ~  tpacificd, f o r  
tach t o x i c a n t  t e s t e d .  -- 

c.  The vaLues o f  cX ( p p f  and oL S' €or e w b  tox ican t  rrcasured. 

- 
L .  C ~ ~ o p a r i w n  of t h e  c.$!? values w i t h  tbe r e q u i r e w n t s  a s  c a l l e d  aut i n  C k .  

a p p l i c a b l e  apecf f ica %on. 
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