
















































































APPENDIX A 

~UMPUTER PROGRAM FOR CALCULATIONS ~UR SEAT CUSHION 

~omputer program for calculation of the burning rate, heat fluxes required and 

provided by the flame, and Spalding B number with variable flame stand-off 

distances and ambient pressure for seat cushion. 
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r 

c 
c 
r. 

T~TS PRQG~A" IS FOR THE FAA SfAT CUSHION MATE~tAL O~LY 
lHf KlNtllC CONSTANTS ~ERE OBTAIN~~ I~ AI~ 
AT TH~ ~EAT}~~ RATf Of 3n t/kl~, 

1" ~EAn (5,~on,ENO:qqJ P, ~RATIO, TB 
800 FOQ 1'AT (~FtO,)) 

W l.l T T ~ ( b , q t (1 ) P , )( I< t. T 1 0 , T a 
'f111 F"(_'liU~Al (lt-41 1 H, 'T~fi0'1-10C~f.:MIC:AI.. PE~FO~MACk Of AJ~C~AFT StAT ' 

'• F~,t, t AT~•,t, • ' r tIS 1"1 1 ~If, ' I 1 1 5 X 1 t PRE. 5 S U lo< £ : 
• 1~X, 1 XSTA~ H[D~CEO ~y •,F~ 1 ! 1 ' 
• •nT!-!f~,.l~E UNTRE.ATt!:l)',l 

(l,o Mf:.ANS FLAMt RE.TAwnEO, ' 

• ,~X, 'FLAM[ Tt~PfkATUNE: '• F7,1 1 t~t, II) 
f'" = c,,o~ 
CP= n,~c, 

CPGt.S:0,3 
WTH : O,OOr'l.$0 
E P s U'"' : o, £4 

SI!i"'A:t,3~5t.•12 
fl: .3 0 L'. 0 

R: ,,~P.717 

R:-1 = f'?,O~ 
'f r,: -~~ ('t1 , 

wRTH (,_,qq) 

q11 FU!o(·1Al (lOX, ITS•, ttl, tR.-P, !UX, 'FLUX', lOX, tFL"'Fl1Cf
1 

H'l', 
• ' r: s l' ~· • , 1 t ;. , ' 5 P A L 0 ~ ' , 1 
• ,".:, '1")', 7~, 'CC~/SEC)', ~t, I(~Tulf'T2,S~C)t, 
• 3~, '(hTli/FT;',SfC)t, ~X, 1 (C'"')t,l) 

llfJ q., 7=~~r.,7su,so 

TS: Fl,.llAT(IJ 
H (T~,r,t:,"71,) GO Tfl f-15? 
~ : Q':-IOC'C, 
f = tq"oo. 
r.n rn ~~5 

~ 5 '-' c n ~ .,. r ~J u t 
~ = ~.~t7 
t: = e~~uu, 

~5'l C!1.,TJ111Ut. 
~ : fUP 

FS~: 3?,A*tXP(0 1 00l~7$TS) 
~sv : Fsv * C P ••·~.?&15) 
MONO~t~ MOLtCULA~ ~tiG~T 0~ ~OAM MAT[ijJAL IS ASSUM~O TO 8t 7~, 
FSV : FSV I 1b, 
IF (f~V,I..f,t,O) GO TO 91 
~ a ((Rl~/(ON$CP))*B•EXPf•EI(R•T5))) 
U c fl/(~•T5))*((TS•TO)/TS) 
V:((1,n+(D/(CP•(TS•TU))),$ALOG(VSVI(FSV•t,n))) 
Q c U/(CP*(TS•TO) *rSV) 
S a (~/(U•(V•Q))) 
IF cs,Lt:,o,ol s• .. s 
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ioiH : (S)**O•~ 
Fl. 11 ~ : ( I' 1\ * ~ H * C ( C P * ( T 5 • T 0) 1 + ( D IF S V ) ) ) + (f. P S 1.. 0 ~ * S I G to~ A* (l 5 **a • ) 1 

r: H F Q f r. F C ll N V ~ R T ~ fO 0 "1 C A L 0 R Jt 5 P f. R S rHJ A ~ F C t: N T l M f T f- ~ S Tfl ~ T ll P t ~ 5l~ 1 f l 
F-L,UX:~Ll:X*! 1 ~8& 

r TH15 IS lHt fL.AHE TEHPtRATU~l IN AIR 
C: Tf\ (fL,.AM£ TEMP,) 15 IN l(f-LVIN, 

RHOGAS:o,on12•(TU/To) 
k'H~GA~ :. ~HPGAS $ P 
T~C0~~=0 1 0001*~Q~l(T~/bOO,) 

r T141="w,..AL CDNLHJt;TIIIJTV Of THF GAS JS r:AtC:ULAlf-0 HEHf. illlTI-1 f;IJTHt:K"LA'~t~s L.Aw 
r.,r,yn :THC[Jt.O/ (~HllGA5$CPc;AS) 
UGAS:(nN/kHOGAS)*~H 

r l._.~ Fl At1 ~ STANDOFF niSlANCf 15 CrlMPIJ'I~O fHS(r'l !_HJ TH~ f)lPfi-'11\~tHS (11· JA!':I( 
~r ••F- J:t')l.Jt-iL l~J 5IMPL.( SIII~NII\!6 (lf A PIFCf Of CA!:PrT TtU·T TH[ f'l,AMt. S1At~[)llFF= 

r. O}c;lA":Lf wAS Ni:ARLV T~R[E LS) ~11Ll. Tr1flfw5 to\A'llHUM AN[1 l"'fl (i~) !Jt• AVU<Af•l 
r T ·~ ~ ! ' t. A S iJ R E 0 A V f. R A G E V A L ll ~ 0 F 2 ~ ~ 1 5 A T A \1 f- W Y L fW F' L 0 ,.. V El. fJ C l T V 

XSTA~ = ur.As 1 3,o 
·XS'AQ : XST~~ * XQATlO 

r. t-lfRE ~'<f. CALC:ULATf Tl-4f H[At fl.UIC t(l THf SUIHAO: .. fR(lr1 THf f-LA~,f. ZllNt.. UI~I,..Y 
T~WP : fXP(UGAS•XSTAR/THDlFF) 
F'LMVL ~ : •RHUGA~*IlGAS*CPG/15$ (l~•TS) •TE tt-JI ( 1 1 •TlXP) 

r 1-4pn ~t-f tUNVf.:RT FLMFL.X 1{1 11Ttl PI( Sr.I,J:T,SEC fRnH CAl.,fiPoi,Sl~,r.~,Slt, 
Ft~~L~=rL~FL..X*3 1 6S~ 

t "'E t•LC:l•LAT[ 5PAL()1Nf. NUM(;ER H 
~H~O c P/(~H*T~)$2A,Au 
LIOf) c 1:!4 1 0b 
X : "-S.rofi 
vJsrnb: (' 1 76"/1100,)*(lB•bOO,) + ?..~?8 

nscn~ = vtscos • 14,882 * o,ot'Ot"l 
~H~0n0 : WHQU * UOO 
R[V~~~ : RHUUOU • X I VISCOS 
[Hn : 0 1 12 * REVNOL$*~0,2 
SPALn~ = ((DN$~H)/(1,2*~HUUOU$CHP))*t(1,10,23) 
lF (S~ALD~,Lt.~,O) Gn TO 71 
CHc~n = 1,? * (5PALn~••·o.77) 
Gn rn 72 

7t cn~>.~Tt~'Ul. 

5PALn~ : EXP(ON*~H/(RHOUUU*CH(I)) • t,n 
r. ... c.m : AL0ft(1 1 0+SPAlt'1'4) I 5PALOR 

7 'i C 0 NT H' L1 F 
C:H : (H('I'1iJ * ( ... Q 
QSUP : CPGAS•RHOU00$(T~~TS)•tH 

C HfAT 51.1PPL.JEO IS CONVfkTf(l TO ~Tll/rTi',SEC fJ{01'1 CAL/CM?,SEt 
QSUP : ~SUP • 3 1 b8~ 
w!OJTf (t:-,9~0) TS,RH,FLUIC,FL.~FI,.X,(J~lJP,SPALDB 

q ~ 0 FOR •1 A l ( 8 X , F f, 1 1 , f., X 1 ~· 7 1 4a 1 Q ( ~ lt 1 fA , 3) ) 
CJ7 ((IN'flf~Ut 

G(' T(1 1('1 
qq STOP 

E.N') 
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Tt4ERMI)L';~E.MICAL PEkFOIIIUCf !Jf> AIRCRAFT &tAT CUSHION 
PRESSURE • 1,0 ATI'I 
XSTAH I<FIJUCfD ~y ,8 (l,O MEANS fLAI1t Rt TAROtO r 0 T .,.~ltloi lSf liNT~f ATt:O) 
FLAHt T~HPERATUWt 5 l4U0 1 0K 

TS RH F-LUX FLHFI.II QSliP SPAL.IJS 
(K) (CHI SEC) (8TU/fTi!,SEC) CBTUIFTZ,SEC) (Cf4) 

450,('1 ,0,('11 ,090 aa,oo& ,?95 ,osr, 
4hOoO ,00041 olOO ]l,,OJ ·'"" 1 0i!t 
470,0 .ooo~ • t ll 24,881 ,7'74 ,027 
480o0 ,0007 ,124 t9,0l1 ,?til! ,oss 
11~0,1') ,OI>OPt ,138 10,&82 ,T5l\ ,04'i 
O:.('IO,u ,0011 ,1!13 11,440 ,ne ,058 
')10.0 ,001~ ol11 lf,C'Ott ,724 ,on 
520.0 0 00!7 ,191 7,t4S ,'ftn ,092 
sJo,o ,0021 ,i?13 5,117 .... 4 ,tt5 
51JO,O ,OO?fl ol311 a,t.14 ,&18 ,144 
5'50,0 ,003! ,lt>& ] 1 75ft ,6&0 ,t'P8 
"i~o.o ,00311 ,297 3,(184 ,&40 ,220 
'570,0 ,oou"' ,332 Z,S55 ... tlf ,no 
sso.o ,00111 ,:no 2,~14 1 fli!O ,i'JII 
5~0.0 ,OtiS\ ,!18 2,?49 ,IJIJ6 ,SO? 
&00,0 1 00ft II ,1129 1,8241 ,11&8 • !llfl 
e.so.o ,0079 ,488 l 1 ~0fl ,,18 ,511 
&20,0 ,0097 .~51 t,no ,I§OIJ 1 Mtl 
&30,0 ,01111 ,e.n 1 1 101 •""' ,81J9 
t-110,0 ,01110 ,728 ,'18ft •"2" l,ti~ 
e.so.o ,OtTO ,filii ,CJi!1 ,sn s,a&b 
b,O,O ,O?OQ ,9ST ,caot ,143 1,989 
1>70,0 1 0l5CI 1. 098 ,928 ,,q~ 2,7nb 
b8Do0 ,0297 1,2&1 1,001 el5Z 3,151 
6qO,('I ,0352 I , cu,q 1,12 .. ·'"' 6,51" 
700.0 ,oau l,f>f-4 ,,,ql ,nq., Uolli!i! 
?to,o • Cl.llfl8 1,'111 t,ns ,05'!'§ l7,0!17 
1lC>oO 1 05'7<' z.s 93 s ,11' ,03!! 53,,.8 
'730o0 ,o,.,~~ 2,514 '·'"" ,os• 1011,414 
7110o0 ,01711 2 1 B81 z,1sq ,nu 100,117 
750,0 ,o&~" 3,i!q? 2,,.,5 ,l'IO? 317 1 9l1 

A-4 



T~E~MQCHEMlt&L PENFURM&Cf Of AINCNAFT SE&T CUSHION 
PRESSUHE a 1,0 ATM 
XSTAN HFOIJCfO tiY l,O (l,O MI:ANS FLAME RE. fAkOEOt OTH~RwlS£ UNTNE&TlD) 
FLAME TtMPERATU~E a 11l00 1 0K 

TS AM FLUX FLHfLX QSlll' &PALDtl 
(K) (CMISEr.) (IHUIFTZ 1 5EC) (BTUIFTi,UC) (CM) 

aso.o ,0001 ,octo 35 ,ZOf. ,TIJ~ ,015 
u~o~o.o • (')I) (Ill .too 211,323 1 7ttCI o021 
1170.0 ,oooo; oll 1 11J,Cf()f, ·''" ·,027 
lj.R!),I) ,0007 .t211 1'5,?lb ·'"' o03!; 
IIIJOoO ,0001\ ,1]8 ''·'"" 1 T5rl ,C,45 
t;oo.o ,Of.lt, .t!J3 ct, 1 SCJ ,T38 ,058 
'510.0 .oot~ ,111 T,lO'P ,'P?-4 ,015 
S?o.o .0017 ,lett 5e'P21 oTIO ,092 
'530.0 1 00.?t ,2!3 a,l5&2 ·"'~" .tt5 
sao,o ,00?& ,1?38 ],"POt ,671! etllll 
~~o.o ,0031 ,i!ots 3,0lfs •""'n • !18 
SfsO,O ,0031\ ,297 1,4111 ·""0 o22CI 
'510.0 ,00111'1 • 332 l,O,t ... 19 .no 
c;!'.o,o • 00111 ,3311 l,lbh ,f-?.1') ,n& 
'590,0 ,OCISI ,3'18 1,1'18 ,'lctfl ,301 
""'o.o ,00#:111 ,&~?.9 t,483 ,~ftA .n• 
tt1o,o ,OO'ICJ ,1188 1,1l'3&1 ,s:;n .511 
e?.o.o ,Or)IJ? ,SS'I 1,053 ,lint; oflfl1 
e!o,o 1 01\A ,ftlb ,1:1?.1\ ,llflt:l ,ell• 
biiOoO ,011lll ,128 ,8419 ,4;!11 l, U'!l 
bSO,O .01111 ,1'134 ,11115 ,'!187 1,1186 
•~o.o ollf'()Q ,CJS'f ,1'21 ,, .. ., t,Cfltct 
e,'Jo,o ,Ol'!-1"1 1,09(\ ,11?5 ,pq~ 2,10~ 
b!IO,O ,02 1H lei?bt ·"'' olS! :s.n1 
~qo,o ,O!Si' 1,11act t ,U3 ·'"" •• 538 
1.00o 0 o04!~ t,bbll t.28tl ,ntab u.au 
7to.o 1 0li1U t .•n '·"~' ,n55 u .o~T 
120.0 ,0!)?~ z. 193 '·"" ,032 53,'!11f8 
no.o oO"b" l,5t4 '· Cl14 . ·""' 1011 1 CIIA 
TIIO,O ,0'1?4 2,tl8l 2olt51f ' ,ntt zoo.' 11 
750.0 oOfiCJfl 3,297 2,'!115 1 001 S?T,'iil 
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APPENDIX B 

COMPURER PROGRAM FOR CALCULATIONS FOR CARPET 

Computer program tor calculation of the burning rate, heat fluxes required and 

provided by the flame, and Spalding B number with variable flame stand-off 

distances and ambient pressure for carpet. 
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r. THT5 ~RUG~AM 15 fOR THE F~A CARPET MATlRlAL ONLV 
c THE ~INETIC CUNSTA~TS wE~~ 08T&INEO F~OH fAA tARP~T BL~E ~n~1JI1~ 
C UNOf~ (qQ P~~CtNT NlT~OGfN + 1 PERCENT OXVGfN) 
C AT T M t. HE AT 1 ·~ G ~AT f: 0 F 3 0 C I~ IN a 

10 REAr (5,~t1 C' 1 f.N{J:QQ) P, )(lfATIO, T~ 
P.llf' FOR'-1Al (3f-t0.3) 

w~!TE (~,QtO) P, ~~ATIO, TH 
Q10 FGR~AT (lH1 1 ~X, 9 TM[RH0CHEMICAL P[R~DP~ACE OF Al~C~A~l ' 

• 'CARF-'tT 1 1 1 l~X, tPI(E55tiJ~E. a •, F&,l, t ATP-11 1 1, 
• 1~~.•~STA~ ~ED~C£0 ~V •,Fb,1 1 ' (l,n ~EANS FLAME kfTAROE~, t 

• trJT~~Io(~o.lSt UI\TWEt.TtD) 1 ,1 
• t5X, '~LA~t lE~P~RATU~E : '• ~7.1r 1 ~ 1 , II 
• 7~, ITS 1

1 
qX

1 
tFSC•, SOX, tR~t, ttk, 'RL', qx, ·~·R~Qt, 1X 1 

• ·~-~STAk', 5Xr 'Q•FLOW 1
1 ~X, 1 SPALOING B'l 

• '1~, 'CKl', t?5~, t(CMt5E.Cl' 1 tfiV, I( BTLI I FT;» • SEC )1 1 11) 
R: 1.~~717 
"'~ = b2,0b 
OtJ:n,c? 
CP: n,3 
CPr;AS : 0,! 
D= J"'v.o 
G c n •1 P. = " ~ o o , 
~TI-4:1'\,D(iC'll 

C hOS \lALLI£ {IF T11t;. CHAR Cli"I{)LICTIVJTY IS A GUfSS ONLY AT Tio!IS ll"'~f: 
liiTL:r.,ocOO? 
EPSL'1"' r: 0.1 
Str.~A : 1,!55t•12 
TO:~no. 
TC : t\1£-e 
on q1 I=~2o,q~o,to 
TS: FL .. OAT(l) 
FSV: 32,~t~XP(0 1 003h1tl5) 
FS\1 r: ~Sv * (r**•C,2bt5) 
'SV:FSV/13~ 1 ~2 
I~ (T~,ut,~l~,) GO TO b~? 
IF (TS,Lt,81~,,ANO,T5,GE,&~I,) GG TO b~" 
8 = ,,21 
E t: qc:t~~. 
GO TU b~~ 

b ~ c C tt "J T ! N U ~ 
e • 111,~ 
E c 21100, 
GO TO ft~~ 

foi5U CONTT"IH 
B • 3,a~t·~ 
E • •1~ooo. 

b55 CQN'T t t ... Ul 
8 8 Ft*P 
DO q'5 Nr:1r2000 
'SC:~&~• 0,1•FLOAT(N) 
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. .. -

( 

c 

c: 

r: 
c 

• c 
c 

r 

c 

c 

IF (~bC,EQ,t,o) &0 TO 85 
• : ((Rl~/(ON•CP))*B*tXPC•E/CR•lC))) 
U : f[/(R•TC))$({TC~TO)/TCl 
Y:((J,0•(0/(CP*(lC•TO))))$A~OG(fSC/(~SC•S,O))) 
Q ~ u/(CP•(TC•TO) •FSC) 
S c: ( w I (lU ('f • !.,;) ) ) 
lf (5,L~,0,0) bO TO 85 
RH : (S)**O,r;, 
VH : 0/(CP*(TS•lU)) 
VTHET~ = E/(k•TS) 
VKSI : (TS•Tu)/TS 
VH.'TAS: ... ~1-i/FS'J 

VlE:TAC: •VIoi/~~C 

V'Tll'i: (TC•l0)/(l5•H11 ·· 
V~fTA(:vTHETA•~K5I*(1 1 U•VTA~) 
Hfr = v~ + vZllAC 
~ES: ~~~ + VllTAb 
IF (H~C.~~.O,O) ~0 TO 85 
If (~E:S,tt.:i,Q,O) GO TO 85 
E ~ C : t: >. P ( • V ·~ tl A C) 
IlK : (•VZ~TAC+(1+VH)tAL0~(HlC)•f1+V~)*fNC•ALOGCH~5)+VZET&S$f~C) 

S /(1,v•t:NC) 
VLA~nA : (~lfTAS•(VHtALOG(VZlTAS+VH)))•(lLOGC~~+VZ~TAS))+~K 
TT:(t(~TL/ON/CP)tB*f~P(•VT~ETA))/(VLAMOA•VTMlTA•vKSl)) 
H (Tl,L,E,0 1 0) GD TO ~~ 

kL: (TlJ•~t',~ 
FLII):(D~*R~*((CP•CTS•TU))+{0/FSV)))+CEPSLON•SIGMA$(TS••u,)) 
~[~f ~F LO~Vfkl F~UM CALORIES P~R S~UAR[ Cf~Tl~ET~RS TO HTII Pt~ S~.~T 
F L II X : ~ l. l! X * .3 • b b 6 
rt- rn.A""E. n.~P,) ts IN KEL'*H". 
~HOGAS:o,OOl?*(TOtlB) 
~wr~A5 : kMDGAS * P 
T~tQND:n,On01*SQRT(lA/bO~.) 
l~fR~AL CU~DUtlJVJT¥ OF TH~ GAS 15 CALCULATED HERE ~lTM SUT~~WLA~OS La~ 
'THDIFf:T~C~~O/(kHOGAS*CPGAS) 
~GAS:CD~/~MOGAS)*~~ 
'THr ~LA~~ STA~OO~F DISTANCE tS CO~PtJTEO 8ASEO ON THE E•PERJ~E~TS Of J6tK 
~E. FnLil>~!l IN SIMPLE. BIIRI'fJNG Of A PlFCf. OF C-WPRT THAT 1HE FLAME: SlAIIl(.)Off. 
D 1 5 T A ~: t E w A 5 ~ [A Q L Y T H ~ ~ ~ ( 3) M l L L l P.. f: T E US 11'1 A) I M IJ M U· 0 T "' P ( t') 0 f.w A II E k A b t 
THf ~fASURED AVERAGE. VALUE OF i Ml'1 IS AT A YfRY LOw JLO~o. Vf:.LltClT¥ 
)C 5 'T A ~ : U !~ A S I 3 , 
XSTAR : XSTA~* XRATJO 
H [~f. ~ E tAL t l t L AT E T H f H £ AT FLU X T 0 THE 6 U R F At£- F k [1M THE H. Af', E l U t- t. U t~ L Y 
FL~~LX:.,(kMDf.AS$UGAS)•CPr.AS$(TA•TS)/C1.•FXP(ltGAStXSTAk/TMOJFF)) 
H[~f ~E CONVERT ft,.MFLX TO STU P~ SD.,T,SlC fROM CAL.Plk,S~.tM.SEt. 
F~MFLlCfLMfLlf3,b8b 
WE CALCULATF SPALDING NUMB~R 8 
UHOO • P/(RM$TS)*28,8" 
UOCI 1: 134e0b 
• • ~t.o& 
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vt,cn~ = C1,7b4/110P,)*C'b~bun.) • 2.~?8 
VISC~b : VlSCOS * 1Q,8~2 * o,r"001 
~HnUO~ : ~HUU * UCO 
~~V~OL : ~HUUOU * X I VISCUS 
c~om = o.tc • ~ottvr..oL•••O,i-' 
SP6L0b: ((l>N.Wio4)/(1,2*~H-10UOIJ*C:H0))*•(1 1 /0 1 2'3) 
H fS"'ALDI:i,L.t::.~,f') GO TtJ 11 
CHtHU : 1,? * (5PlLOA**•r,77) 
Gn rn 72 

1 t c 0 i-Jl t "' u ~ 
SJ.>AL"'b : t X~ (DI'i*~H/ (~HDUPU*CHU)) • 1 1 0 
rHr~n : ALUG(1,0+5~ALD~) I S~ALOB 

7? CnNTJII.llt 
CH = CHtMu * CHO 
I~SII~ : (.PGAS$1-lMOUOO• CTA•TS) •C!'4 

C 11 t A T b II ~, P 1.. 1 E D l S C 0 ~: V E k T f. 0 T 0 B 1 U I F T 2 1 S E C f w (' '~ t • L I C 1'1 ? , b t:. t 
• GISliP : (..i~H'P * 3 1 b8" 

b~ wRITf Cb,9o> T&,FsC,~H,RL,F~U),~LMFL•,,suP,s"'ALDS 
9 n ,_: U Q '' A T ( F 1 0 • 1 , J X , f q • 3 , ? ( 3 X , ~ 1 0 , !i ) , 4 ( 3 )I , fo q , ~ ) ) 

H (lil..,,&t,~L) GD TO q7 
q5 cnr-..Tr"'ut. 
en C iJ"'T I "'LJf 

&lJ T r, 10 
qq 5TPP 
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T"ER~UCHE~ICAL PERFnRHACE 0~ A llo!CRafT CARPET 
PKESSUiiE a 1 0 0 ATM 
XSTAR lo!£.0l1CEO tiY loO (1 0 0 MEANS Fl. AME RE TAROEO, OTHEHWIU lJNT~EAHD) 

F~AME Tl~PERATUHt c 1400oOII 

TS FSC ..... RL Q•REa Q•XSTAR QefLOW IPAI.UlNii 8 
(K) (CMISEC) ( BTU I FTi! , IEC ) 

ezo.o 4,904 o00052 ,oooh 1,.44 Je1 T1 ,454 ·1•0 
830,0 5,0114 ,0005! ,ono7z 1o 788 le50] ,4115 elU 
l\30,0 '5,184 ,0005'! ,ooo!lz s.nt 2,134 ,1144 e1b7 
eoo.o !1,210 0 00051J ,ontO! 1o9211 leOti? ,4]b et&'l 
!1110 0 0 s.!1o ,ocost; ,00074 lo87i! le1154 ,113& el71 
1140,0 5,470 oOo05'5 1 000111 1o811'1 lo7'P'I ,113'.) • 173 
!140.0 5,57(1 ,0005& ,ono53 lo811! ii!oOIIii! ,435 tl7'5 
P';I),Q 5,4&11 ,nooss ,00133 i!oOfll ,7!3 ,uze e113 
l\50.0 5o5b4 ,ooo5 .. ,ono9s 

l···~ 
lo0l'3 ,4?7 e175 

!1'50,0 5obb41 oOOO'lT ,00078 lo9b5 1o33! ,4ii!7 e1" 
eso.o 5o '1&4 ,00057 eOOOb'l la911e lo539 ,427 e1'79 
l\50,0 'Sotlt14 ,ouo5e e000b2 lo'~3'- lo712 ,4i!b .us 
eso.o 5,9b4 oOOO'l8 ,00057 lo921 loU! ,4lb e183 

,Mo.o '5,oe.u .ooO!i'P ,001&11 2oi!07 .sso ,4JCf .1n 
!1&0,0 5,7&4 .ooos1 ,00111 2oU3 ,en .1119 tl" 
e.~o.o !,8&11 ,0005fl ,ooo•& z.oe& ,,(143 a1118 e11'1 
sec.o 5, ... &4 0 0005R ,oooa.. 2.064 lo208 a1118 • 183 
s&o.o &,0,.,4 ,ooosc, ,ono'P& 2.0150 1 1 348 ... 18 e1&b 
eeo.o 6,164 ,OOObO ,ooo7o r.on lo471 ,1111 ,see 
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