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l ) i i ’~ report  L a t S  i t s  a i a  t i l l  1T , I t i” ,(til st tia l~ l I l t  I lie ;) r t ) pe rt  ie’~ t a t  itiil t a t  ‘11ii ’ t l it , a t ort
l it  t a ll Iai i is hes , \ r t a a ~ ,i ,rcrat ’t are he tits ’  p~i i t i tea l aa’iIii , a t r s  h a , ,tiial acr~ Ia i—t t i t r oc e l lu l o se
It 1 1 1 1 1 1 5 . I t t  rec e ill ears , a liplialti u r e t h a n e s . l a i t t i e d  to hi,i~ e a)uIstat lai ir i i . !  eha iss  and

1’ ,a hi~ retent ion ,as well ,a ’~ i iip r atved t I ex ih ih j t ’~ .iilaI f t ’, a lrat ilit , f luid and ~a hrasitin re sts —
t.alti ’t’, h la s i ’ been iiit rodiia,’ed for la st ’ oi l Itigii — pe r t a ) i ’ tll;itli -e ,ai r c r ai t. A one —p acka g e .
l a t I i s l l i r e — c l ir e  urethane an al an a.’xpe rinienta l i i ret l i ai i e— ,ii’ rv l i i  ia t ~a t a r t e  ss , ’ re ,ilsca ins es t i -

e i t e a t ,  I i n  t h i s  pi ’OL’ratt l , i tt l i l par isoil if  overall a,’oa t i i ia j  perio rt i t ~ince h a s  been stressed
r . i t h ie r  t i tan  prop.’r lii’s which relied product chia rai - t e r i s t t ~’ s such as f ine ness a a l erind,

155 u t a h air  ~ iflL! I t it le ,

ILisi’ a I ti~’ton t he data obtained in thi s st t i i lv  and t ak i iw  into ioias ide ratj o n suc h
t i l i t i a s  a s ~ipI) licatioii ease , i a t ~~t , and operat i onal req uiret t ient s . Spec iha ’at ion \t IE.— ( ’ —

i. ’ S-\I - I ‘‘( ‘oaI i na~ t re t h i a t re . Al i phal ic l sa ) c \ a n a te . t ’or Ai ’r ts paie App hii. i t io n
s hioti lij he t is ea l l i a r  A rniv ,\ i rcral l  where a rzk ss l i r r is h is  rei t i t i red and S pecif ication
‘all F- I — S  I 3 ~ f A S t  ‘‘ l acquer . Ae r~ ic ( f o r  Nas ,iI \~ eapons S~ s t e i r i s  t . ’ sa here ,a luster-
.
.‘,‘, l’in islr as rea f uired_

‘ Ii



(‘K I- I’ %.( ‘ I-
I f i t s  i a .’pan t ss , a s prepa ra ’a h fo r t h e  I S .  \ t  ii i~ , \ v i , a t i i a i i  S~ ste ms ( i i t i i i r i a t t t _ h .

“a t  I h i l l s . \ lts ’ st ta i r l . I a~ t hie I .S \rtt i t ~ \ Iad ’ a ih i I~ lq i i ip i iae i t t  Rc st ,’ , a t i l a  and I)eve lop ;ttent
( ta i r i r t i a t ia l ii t laht , ’r I S- \ \ ’S (  ( )“al ~alA( ’I l’ t i t i t ,’ it  S I I I . ‘‘I i’ s t i i i e  oI ( oritinerc ia l Pol y—
u I  t I  f a i n 1- l~, a j t i t s ’’ I hi ts  sao rk sa a s t t l i l i t t i ’at 111111cr I’r tjec t  No. I 7 2 S 1 1  1 , ‘‘ l - s ,a luat ion t a t

\ t i l t t , a t s  S~ t ’ t a l i t  ,il i~~ll - \ i t i ’r. ih t ( t i , i l i l 1 ~J 5 . I lii’ ‘a~t ) t k  saas aiiit i i i i istered under liii’
direct ion i t  t h e  I) It i ’i liar i t t  Researc h , I)eve lopment and I- ngt ne er ing , k ’ .~ . Art i i~
\~~ a , a t i a a I i  ~t \  sls ’t l is ( a t ru t ’ i a t i a h .

I his p t i i t t ’ t I sa.as  it~ i ia i i ~n hish t eal js  p,arl ol liii’ I 5. \rm~ - \ s  , i t i o fl 5~ s ter ns ( ‘ a t r t t —

i t i .a I ta I \ 1 , a r t u l . i , l i t r i t r a ’  I i’ i’ f l l i a ) l t t S ’ \ I> r a t er ,itn. Ihe ~‘arurr~iry a t h l e c l i s e  i i i  th is prog ratt t  Is

l a r  ale se i t t l ) , tan .a t a t t i . ,’I~ basis , t t i a nt i tad la i r it ig  Pia ) i ’ L’sSi’ s . ti_’ dh i t l ia pie’~, aital equtp l t te t l t  I t a r

use iii p roaltit h u h  ol \rtir ~ rn ,i le rt~il . (‘a arai t iaetils are su a l i c i t ed ott the po l e t t t t ,a I  att ih ia’
h a i t i  all t h ie  t t i t a t r r i a ~i t j a a t t  c a a t i t . a i t t e d  h erein ,as applied to presi ’ rlt a t i a t or t ia t u r e  product ion

t , ’ t ’ a ’~ Saia ,’ h i ~.oi i t i i ict t ts s hiolihd he sent to: t . 5. \ t t i i ’ , . - \ s i , a t i o r r  S~~s t i ’ t t t s  ( aa t t i i t i j t i j ,

‘ a l l  N , I)RS .\ \ ’ — I \ I, (‘ .0. (lit’s ,U1) . St l . t t i u s , ‘a l i s s a a i i t i  f t ’ a h ( a i i,
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I V ‘ a l l. ‘a I ION 01’ ‘al 11 . 1 1 ~R\ S111’ ( 1 1 1 ( 15 l ION

~lR( K - 151 ’ I ( 0 ‘ a l  IN( ,S ~V S( O\l No 7 7 - I  s~

I IN I Rt 11)1 ( I I( IN

I , I~at ’k gra uii I. ‘ a t  IllS a l I t  I .a l t h a s  , ‘ bt t ’ L’fl t~a a 1 I ,  i t a~ i l h i  ~acr ~ Iia ,’t i i l  t i  i~~’ lltiItt ~i’

I , isa lue rs Ii .i~~i o r a I , a l i i e  sa i ll a \lIl I I h t ~~3’7
i ,a t i~I \ lI l,.l,_ h a S $ 5 2 ,it iil aa,,’r~’ Itc Iua _’ a l a as ’r il l

, a 5 a l i r a l a n c i ’ ’, a l t f a  \lIl -I s i  ~ ‘ S 2 t I r a  t s ’ t c a i l  \ c , i t s  ahi p li~t Ias  tit i’t hi , a t tu ,’ s , c lai tne a l to h ia si ’
‘ i i  t s t , a t t d i t i g  ‘ ‘ la iss , i i i a i  a, t t h ~ i t  re le n t  It  t t a  as  is ~‘ It  as nupr i i i  sa l l ies ih ’ a ih i t  a t ta l  h i ~~ a l t  .au hic llauaI

.a t i a l  . a i t l . a s i a i a a  T i ’s i s l , i l i t t ’ , h a , i i i ’ I s a i l  I t i t t a ) a l a i t ’ ea l hir use ott h r t n I a— j n i ’ r ta t rnaana ,,’i’ , a r l s r , i t t

i a . t t a t i e s  at ( hats  t ’~pe ,ire t ep re se r t t ea l  h~ Sjn s’i i t i c a t i t t t i ’ a ‘ a l I I — (  — 51 77 S’~ a nd \ 1 I l— (
‘, ~~~~ 

“ It i lout ,’ t’ a 7 .~’ . il te ( I I , i t i t t l  t t t a l ( ‘ ha i ’ u t a s , a h  I ,aI t t ra t (4 r ~ (( ( i f , . ‘ a h ’e ra h ec t i
Ptt t i i ti ~ t n t t i a t i ah  I \l’( • ) ,  ‘a l a n ’ ,  l a u d , is is ri’a i a a i ’sli’iI In~ l ilt ’ ‘ a s i a t t i n n i  Si s t c t i i s  ( a inurnani l
I - ‘a\ ‘a( ( )\ I t o a,oitihti i  I a s taid ~ s’olli b ’ a ar in is ’ (Iii’ a ar i ’t h i a t t t ’ to liii’ c ur ret t l  s~ shi ’T l l s  to pr a t—
s ide d a t a  t hiat co u ld he used lair th is ’ selei ’ I a aa t i  of f in is hes that iSa fl i lal f t c i i aa ts t  s a t s t  e l l t ’c—
r i se h i t  \ t r l i ~ ,airs rat t .  Wha, ’ tu t he ( ‘ haa ’IIna,’a i anti (‘ aa ,at i i ie l a f t i t ra h o r i  was al isf ia ital ei l . t hai ’
as ia rk  5 5 , 1 5  c , i t t t i t i uea l  it  (lie I S A r  nv Ma i ha h t ’ a I i lt i l pnlet it  Rt ’ si’ , a t s hi ,a ,td I ) a ’ sa ’ h iupl i l ~ n a l

a i t t i t i i a i i d , I - a t  t Rehs oir . ‘a ar g i u i ia , l iii,’ s’oat ittgs tested s s s ’ t t ’ ohtaii ied I r t a i l t  a , & t t l l i i i t ’ It  ial
S t u i i t t  a_ s i t i  ( f i t ’ I’ i’aii’r,il Su pply Syste m air ssi’ tc  prepa red is i t l i u r i  t h e  Iuhai rato r~ I a _ st
pane ls asere prepared and i’’aposed i t  ‘\ I’( and al t r o pat  s i t s ’s in I - ta r t  S hier ut i at i , I’ inautia

ana l / a ne.

II. 1) 1’ I ‘ a I L S  OF ‘ I l - S I

2, (‘uat iiigs. I Vu a l i t  S eight coatings ( Fable 1 )  represe n t aug ol ive ilrah ,anal whi te
‘ h iss , iita _ l lusterless l’tr ohlriet Ir\ u t a h s pec i l i ca lu t i ta  urethane . .a~ t lie , ana,l nit roce llu lose—

, j a _ - r
~~ Iii ,uircral ’t linis hies is ire obtained trout i’o iiitiierc ia l sources or (lie I’eder iu l Suppl~

S~ ste in I ( ,S-\ ), or is crc prepare d hi~ ( ‘FL , I- acl t ‘spec ih ica t io t t - t~ pe coat Ing I M II - I -

1 ) 5 3 7 . \ l lL—l - 1 0 5 3 5 , ‘a ll I —1 - 51 3 5 2 .  ,uid \lll.—I - S I 77 3 1  v,,as initi.alk screened for
coiiit ) Iiaiice to it s a i i s t i  rea lut renien ts . ‘a ll ia ) ,ut ir igs 5 5 t h ’  ( l ie u couri lsi real ta t  ‘all I..—( -5 325(
ss iiichi it i lpats es ( f t c  iiiosl st r i rtge i l t  ri’ihuire uients , l iii’ t i ( ) i is l t es i laa _ , I t iO i t  uret hiant,’s were
.1151 ) t ’s.a hai , i ted in acco ra l, iri i i ’ is ( f t  ‘a t I i, -( -53 251i -\ s\  t iat l ) i tS a i l (lie performance
ibi i ra i  t e ra s l i c s  iea huire al f a~ the sps ’ t i l icatio iis is i u t su ,’ie d i t t  I able 2.

S lit i - i i i  17 , ‘ i  i u~ i iu ’a , 5, a t  In ( ‘ a a t r , ’ a u ’ I Ia i I , s a ’ I .1) 5’ t l i u t  -S i t  iii I s a _ ) , ” S l a t  i~~, l9t ,~~,

sin i ~~~ ‘s ‘ i  II ‘0” 5, 5111 N t i r ’ i a ’ a’ i iuI ’ ’ s, ’ , I . iaa iu ~ u t i i ya tt ’ ’ t - \ i r s a . a i t  ( I~~0 ” S l i t  II , 19711 ,

~ Ii I -~ i 1 5 7  I - \S t  ‘ i 1 )9 )0 ’ ) , ‘ \ t R i i  ( t , ’ r  ‘ s l I d  ~~~~~~~~~~~~ ‘ s t s i ~ ’ I u i s t , ” I ch l i t , i 9 72

Sili ~ Si  1 7 1  t S S p , “1 “ Ju n11, i’ i t i a r u ’ t i u . u a a u - .‘S I t i I I i , i I tu  SS a ’ .it la, ’t R, ’st ’ ,t j nt ,” i-al t 72 , l ’ 1 7 1 ,

SI ll 4 5 1 1 5 1 ,  II ~,- ‘a t  I , ‘‘I ‘ ‘ a l l a h ’ ( m n ,uIuil fl I . \ i a i n l t , i h i ,  is,,, t’ ,iIid ta ’ , i a ’ t  \ I i i a S i l , I l a ’ A p p i t a ’ait ,i n ,’’ ‘s,’1t 1 2~~, t9 7(t ,

S 
~~~~~~~~~~~ /



3 . l’re parafutn of ’ ft ’s l’ane ls. I i’s t  put ie ls I t a r  th is ’ I , a I ’ i i , i l i  ir l i s t ’ ,  a_s -i - 24  ‘ a ’ s ’ ,

2 ( 12-4 - \ f i I , a a l  , ahu t t i i t t auu t i  in I -~ .und I t)  ter t i pers as t i ’a h ia i r i ’a l b~ ‘all I ( - ‘5 ~2S(> . I ha’
a -it s -ra in s ’ \ t ’ a aasa i r s ’ pane ls iss ’re Is  e ,ac’i’ . 2(124 13 i l u a t t i t u t a n t a . ‘a l l  h~. tt i ’ h ’~ i s a _ t a ’ ira’ f r s ’ .a t i ’ al
ss i l h i  clie u n i c , u I — t t i n t i e r s i a i n u  t t i , a t i ’ n i . i h  i,a a u t l n r t n a i i i s ’  t a I pe II i t t  \ lII C s i  7( U . ’ I n i t u t e r s
t r i a l Ii i 1 n 1 i a  Is iS crc spt ,a s a l t h i hied ii ’ s i t ra lirig to I lii’ a p l n i l s  ibis ’ S p a _ c a  l a s  ,a (it )Ii to tha i ’

s~~s ’ t i t i e d , a Il\ - l a h i t i  (hi i i ’ k n i s ’ ss ( 1) 1 1 I lasihti! art  aui (out , i i i i ’ s j t l , a \  ~a p p . a r a t u a s . Ihe s\s l e i u is
lia r t .a , ha a _ u  i , a l t f l g  I t s  l is (s ’s l in I ,if ht ’ 3- In addition . a se( o f panels ia_ a s prepared a_s i l b a
t ile n i tua ic i ’ h Iu laa s e ’ .ait ~ lit lacquers uslh tg t h e  a_ ’pti ’s~ pruner 7 trt lieu i i i  ( lie is.a sli pr uun i ’r~
h,it u h i aa ,’r r r i tn t i ’r s~ ‘ s t i n t  , :“~h s a i , ta _ i  ul i h i ( i ( aut iI set of p it ch ’ s w i t h  tha t  p r ta l t r t a _’ I a r \  , t i n e —

pai - k~u ’ i’ uari ’i har te i s a ’- prepare d bar ex ter io r  ex ho tsur i ’ uSOIL’ prittii ’r siapp hii’ & l h\ t I lt ,’

ni a, i nut ’,ai ’ iua ri’r in lieu a i l  t fu e  s p e c i f i c a t i o n  epo’~ pr imtu i ’r.

4, 1 & ‘st Procedures, I t ’’,ts  is t a _ s  t,’oti dua_’ te d in a s _ i airai , i i i ce wi t  hi ‘al II -( -53 2So

ex cept ,as Ia i hh i i i5 s l

a. 1- lex i b i l i ty ,  In addit ion to being s u l l i es  tea l t a t  f l i t ’ kass - ti’ r t i f a e r u l a a n c
t ies,ih r i ht ( ~ test u t l  ‘alIl ,— ( — S3 2S ( ~, a_ o u t i n gs were also s ui ’a is’c les l t o  bet taj tes ts  a t room
t c n l l  p a _ r i  Cure at Icr ,~ H) hours (i f  ua_ ’s’e k’rated is a_ ’ a t h i c ’r in ~ ,

b. I’ x ten or 1’.x posure. ( ‘out ings were i’ ’sposed at .-\ P( at , at i  a t t g h i ’ a iI 45
l.ai ’ing sout h a uial it I - t a r t  S h ier ut iat t , I’a u a t n t (‘ a n a l lone, at a t r opt ~ a l . op e t i—l ii’ Iai s t t i ’
I itcsc panel ’s isea _ i’ exposed at an ang le cal 3(1 ’ l u a _  t rig s tau i t hi - ‘ a f te r  c a s h  ex posure
j t a_ ’ ruiul (he pane ls is a_ re e’ uu t n t t i ’s l l i lt  ci a a l ki ni g l i t  .a t c o r s l a t i i e  is iii ‘aS I ‘at ‘a lt t l i d
I )I i S a ) . _ ,14 , ,it id ( he patt e ls isa _ re (lien washed is lii a ut tj i i l  s a i a p  so lu i( iont , rinse d ,ansl i l ra s ’ a l
t ria l , i p h r ca r , a n at  i, t t r i ’as ure ua e ml t s isa _ r i’ m ade , I lie 2 ) ) ’’ s p a_ i ular n~Ioss it hi gloss s~~ , Il  a l I t ’ s

is is t t ie , is iarc d iii ad d i tuau i Itt Ills ’ U(Y~ s ha iss  ri’qutre d h~’ ‘all I -( -S 325~ hi s ’s , aa ise  .a to ,aiing
is ill at time’, ht ,as i ’ a hi an ha g l i t s s  at i)it i ’ angle itt v t i ’w i tag  hut w ltet i  a _ i s i S  a_ ’d .al ot her amigli’s
will a lisp lav ,t Itaie ( h it ~l~’ ! rac ts t rot h t he sh a rp gloss (lie coating 5s’i’ t t ts  in l i i i ,’, I lie
2( 1’’ gloss p r t i s i a h i ’s a measure oh ( lii’s t taie, (hid a co t t i b t u at i o r t  oh h igh ta _ ’ ,a a hi t ig s t i t l  both
2 ) ) ’ and t i l l  - gloss i t i a h a s  i t s ’s a f ilm (li ii isill provide t h e  thiost a l es i ra h ’ a Ie  ,t p l ’ae ara i ic e .

\ t l t l i t t a a t i a h l y ,  ih ae coa t i tu r ns  isa _ re sii h a jecte al to ( f tc  kn i fe test in a~ i t t t a l.iutc i ’
sS’ut ll \la _ ’t h ia t a t  (i304 i t t  I edi’ r u I l a _ s t  ‘ala ’ t h i a aj St.a ndar a l Nti , 14 1. 111 lii (his (i’st , t i l t ’

i t t i t i t l t ’ us s u a t  is a t l i  ,i k u r i f e  lilash i’ hela l at alt i r tgle tat  a l ’a pro\ inui a ieI~ 
3( 1 It a t h i s ’ pauii’h

I lit’ k t i i f s ’ (s ’s h przii ia les i t Iii i l i ( a h u i s ’ u t ia ’,isuiri ’ (i i ’ itt (t ’ t i t l ,iI ialhtt ’s u n  ( aa l l iesn a rt t a t

Slit  4 - S t  7 1 i1 ,  ‘‘I ii i n l a I d ( a lnlhuetsI i r i  \ i , i t s ’ t t ,a l s  I i  ( ‘ 171 15 ’  - \ i u a l n l a t a u a l i u  , iua , l i l i i a a a i u a a a a i a  S l i t s , ’’

Slil I’ .‘ a 77 , ‘‘i ’a iu i t , -n ( ‘ , a l i a n a ’ I p u u s a  - t ’ is , a i n u i u i u - , a t n ’ i u i i  al .iaa d 5 , i I t u ’ I n t  Ra ’ s t s i , aau r , ”

Sin -I X S i4  i 5 5 1 , 1  “ 1 ‘ ‘ , u l a a i i ’ ( a _ r n r pi i a a i i , S la t , ,1 i’ t c rbs ’ , i l iaa t ’ ulI , 1<15111 5 iii. ”

I’ It , ’ ‘ ‘ l ’ r a i i ae r  I , i , u l i t ~ 
( ‘ i’iiul,ist’ \ i t t . i t s ’  \ i ’ , u t i l i , ’ a l \ t Ia S’d I sga ’ I , ‘ r a I ’ ’ , a ,t a  tnl i iltalitiu ’ , i ,ts t i l r s  iii ’ ( i ,a f

S~n r,at  Sp~t Iis.i l a un I ~~~ l’ lu - l T u - , i l i n ,- I i n  ( ,u . a t a a q ’ a ’’

I t ’iit ’iji I - st  SIi ’ ll i ,i Sia i a u i i . ,au l  N ’ ’  i-i l, ‘‘i’Jiaa r , S - i t l i t s l i , I .11 1) 11 1 .iaa ~l i<a ’ t , i ia ’ al SI.ala ’ a t , i l s , \ Ie t l a a a d s  a l l  t i a s p a ’ u I l ’ ’ Ii ,

S,tau tp lifl 11 , i ,aai  i a ’s t i t a t ’ , ’’ Si ’ III I i ’ l l ’ - it t i , i t i u ’ , ’ “, ‘ n a  ~‘ 4 , Sl it I , i t ’ l l



t ’ i ~~’i, i i i  I)) h n r ’ i l i l a  1 ,ta hh a i ’s i t a nt  u I  si steIn t t t t i ’ t . a l , l a hn at  (a u ag iau t s ’ss , ti a l tu tu hIs ’ s i l ’ a i hui ~
In a _ r r ~ i .a l i _ n i  ( ‘ a t i i l l c  i’ ii ,al lr l ’s a _ s i l l  s i t u ’ a t  l l . a k e :  ( l t a i i a ,’ ivil hi a t t e a h u a t i t  lle’s i f i h i ( y  a _ s i l l
ra f h ’ a a t n i  s Ilg Il Ii ntal Ib i s ’ t t  n uant ‘Is ’ . ait i l th a isa ’ is a lh ‘iia iii lii \ ibih i t  ‘a ii all Ii i rt li i.. i i  t u n t i i —
aa ta s  uibf ton iv a ( h i  liii’ k ru hs ’ c ut 5)1055 i l l s ’  a n s a _ s - led edge ,

a’ , - 15br i’a i t t i t  Resistance. ( a _ r a t i n gs i S a _ t i ’ s l t ra ~ a l) l) his ’a l ( a >  a ul r i ,— t i lt t i  l l t is ’ k —
less Itelis c a _ n  1 .7 a t td  2 I) r r t i h s  h a  i l i n u t i t t u i t i t  p a t t e l s . a il a_ l r i a ,’tI ,a t n t i n t r t i u a t t i  aa l  7 al it . s , and

is ’ s t i ’~i ~ ,ii’t l u l s h i t t i ’ u_ ’ i s i t h i  ‘a le ( h i ia l  ( i h  1 1 2 aa l  l a _ a l a _ t a b  i s ’ ’ I ‘als ’ ( I i a t ul St ,inda rd 14 1 ais i t l g
( 5 17 , a h i t , a s a i a _ ’ iv bis ’s ’ hs is lii a I ( a l l — g r a i n  lo ad ts r  is lied , ‘aVs’,a r ( t i de ’s W a s  deter t n i t t e a l
, u l l c r  ~~~ c i a _ l i ’ s , l iii’ a b r i s i i t ’ is hte cl s is a_ is ’ t a _ s ur f  aa _ ’ a_ -al is al i t  S I I ,il”r.isiie paper it Icr
s a t  ii $1 ) t,’~ a_’hes ,

III, I\ ’a ’ I  S I’I( \ I IC IN

5, (,cneral Requirements . I- s i r  ( h is pr~~’r ut i’o t t t p a r i s a ) n t  of ’ a a i e r a ll i i >at i t i g
pert orniini’e h a s  ha_’e:i s hr i ’ ,s a_ ’u h ra ( h te r  ( h i at t  p t a t p i ’r ( as ’ s ‘ sshaf t ’h i  a_ el l a _ c t  pr aa di i a _ ’ t c h a r t s  1 s t  -

st ies s u s h i  ,a s  a n l e u i ’s s ol ernnl. e l a n i s . at id dr\ In ns h i t i t s ’ , I ftc si’rs ’ s’tn nis! t e s t s  utd i c .a tca _ h
hhi at  t h i t a s s ’ a , a i , l l i l i r h s su a p t ’t licd u mtt ,ha _ ’ t or pri’l n it ’ s ’ ah lot \ I lj , —I , — I ~)537 . ~s 1l [ , _ [, _ h u ) ~ _~5 ,
SIll -I , -~~i 352 , t u sh ‘alIi ,— ( ’ -S l  773 ‘i,as icaihi l i s t  their iIii’c i t l s , i t i l t t l  u’e a i u aa rs ’ t t i t ’ t i ts

:a h i h a i i i a s ’ h a  t t t  s e s e r a l  a l i s tan s - a_ ’s ( lie original gloss i ’s ,as sh ig h a t h i  h a a i s a _’r l u a u ~j ta _ ’ Cal  it,i l i t > t l

reqa a i r i ’ t i a e n (s . I ’ a i’ t t ( h io uag h i ta m e a a f  ( It t ’ t’a ) , a t i l t i , ! s , t nt ’ h u a u h i t i g  t f t a a ’ s t’ sui l’ap hi i ’iI a ai ts l cr
SI ll —( — ,5 32 5t i . a _ t r t i i p lis ’d isil lt ill i’cqauii’tut ’ i t t ’ - t a t  t h i i t  spi’s’i l i a .a t i aa l l , s u i l t i i ~i’t i t  ih,i(a isas
sh i ’ is ’ l t a tt i_’ sI lit perm r a i l  a ulne at t t i ts ! f t a t  i..’o nt tpa ra si i nt  a , f  I s  i’ a t , a l i t t g s  \‘a ii~ r,~ \ li a : I t I s  a_ le n ti ls
,ari ’ c ls ’ sir a_ ’d , I ibIs ’ s 4 t l i n ’ t a u i g ht I 3 s i aa t u la h  he t’ a i t i s i I I t t ’ a _ I ,

6, (‘u rrats itni Res istan ,’e. I lie l , a l n a ) i , i ( a a t ~ . i ita i  i’\ ta _ ’ t i a l i — i ’\ I )h l ”.a l t a _ ’ s t u t a h i a ,’’, i t t a l t —
a _ , a ( e u l l l a a t  al l  i a a a t i t t g  s \ s l s ’ t t is  is- ill pr ai ’ a ’ ta hi ’ gi’nera hlt  ‘oa ij  c orrat s tat i t l a ’ s i s l , i t t c s ’ , I
for ( f t r a ,’c s’ It as s t u ( r oc e l la a iu i s e — ,acr i lic las ’qt uer s (\ l l I, — I — l 0 S $ 7 a  is incit a_ ’’s h t t l ’ t t s ’al l a t i t ’
hlist i’riuig itt t i l t ’ h a 1 i t t i i a i t t ~ l a _ s t  C I ibIs’ I i )  all wi re s,ai i s l ,a i ’ i am r ~ , \~ lien t his ~sa, s, altle

l. a~~p ia _ ’ t ’ ~ i s a _ t i’ ,a~n ph i a _ ’ a_ i h u t  SI l l  — I’- 2 3 3 7 7  s’ l n u i ’u \  lt r ’ i l us ’r ( Si’ , ls ’ulis 1 ( a ) . 2 ( u t , 3 ( , a t l  l i r ~ - n t -

is is  r aa a  a_ ’ u i ( hs ’ l t a ,s ’ ta t I t t l u a t s ’ iii t h i i ’ss ’ l i s t s , \.l~l i t i n i a . a l I t  - , t l t s ’r t i l t  1 - \  a_ ’,Ir t’x p asui’ t’ ,it

l i t i h i  t h a i ’ ‘aI’( , .inal l’. a nt imii.i t a _ s t  s i tes , ( h a _ n ’  iu ,as t a m  t i l t u  ! , a i lua re  i t i  t ’ il r t a s i a h i i  i s a t l i  ,t i ii tat

liii’ s\ s t s ’ t i ts ,

knife le s t ,  l i t liii’ k i t i f i ’ tes t  I I aNt’s I I a uta l 12 ) ,  aal i t i ’sla ) i i of .u hl st , s t a ,’t ut s iii

t ius ’ a n s - l. i h i s i s  ii it i’~it IereaI ‘, a t  ‘a s a i l s l ; a t t l t i  - h i t aus a_ ’ is ’i - so itie aa i  t i le  tu ( ra s’i’ hiu i l sa’ i s a _ i  hi ~
Iii a a s ’ l” u a ‘ s b a a f r a ( t _’aI pIllar ,la _ hl a a _ ’ ’ ,i(> it It > l i ii ’ pr lmi iet , ana _ t  i’”,ca _ ’ s s i ua _ ’ li It r ih ih i ’ l a h t u a s  I hi,tks ’sf s i l l
i s l a a t I  tiui l ilt ’ i’’s p e r t m t t e t i t a l i i t s ’ ( h i ; i t t a _ ’— u a _ i~ lit,’ eu iai itt ’ l is a’ , ( a > i ist I~ b u t  ut ’ I’\ i n r i i t l t ’, a i t a l
tI l e ‘all I ( 

~S ~2 i”d , ‘ashil i t’ a irt ’t liane had an t’xces s uut ’ h~ llt’,ai i al ir ( i ’ aa _ k i lt ’  ush i t a _ ’ li could riot
lie ‘sS , is f i i ’ al ,ass , t ’ a - liii’ lt ’ r n t a i u h i g  uirt ’lll auic s u o t i t i g s  , uuia l ( lie . i t t i  lie lat ’ s h u a t ’i p r o \ t s l t ’ a i
ha , i ia l , t t a i as ’ h i  li h i t a s  a _ s i t u  s , a i i  itt’ ..’ a h i ’ n ’ r s ’i’s ai l  s’a s t a _ ’ t it  l h. ’a ,i l’ ihili ,tiial are tt nis iale rt’d (I) t tro—

uaa f i ’ ‘a ’nt’r,tl , .iili’( lui,Ite I i h i t i  pra lil a _ r i it ’ s ,

— 
/ 

—



&‘a I lta’rina,n ( ‘Iiaraa ’ ia ’rist it’s -

ru (doss ( ‘oai iitgs , I lr a _ ’ r ’ lt s’s i i t s ’ I h , a i ia _ ’s ‘ s ’ ana ’ r . a l l \  a_ ’’s i l ih ’ a i i i’uI lug hier a n i t t t a l
gloss tush i’a a _’ t t a _ ’t ‘ la -ass t a _ ’ t s ’ I l t i a i i i  t h a . a ht  ihs ’ ‘api’s- i f  c a t i o n  at ’ n\ h i s  am] t i t l t n n ,  e l l u l ut s s ’ , as n s h i c

i . I t a l aas ’ rs ,dt ~ n \ss ’ , aihi e t a a l s ’ b ar I ~a_ ’an t t . a_i a ’;a ’; . .a t t s ’t 2 ‘ a ’ i t i s ’ \ ~~’i I5 i I l ~~’ i l l  r,tni ,an i l , i

I I ,a h ’a la _’ 1~~, tI lt ’ ‘h iss ad all l i t s ’ a_ ii , i l i l i t ’ -, is - : t t l u h ia r ,a h t ha _ ’ , l’~ a l , -s a n t  c i t .u lk a nn ’  Irs ’ .j lsa t
c ai nt t i t .ur ,uhlt ’ -

b, lusterless ( oat imiu ~s, ‘a l ( t’r Ills ’ f i rs t  i ’ l l ’s s’”p osiiri’. na _ a sattir t l is , a til

a_ t a t  l,- rt ’ r t a _ ’a_ ’s i s s ’ t s ’ nnti’ ui it t the ssa _ ’ ,a h l i a _ ’ring htropi ’ n i l a _ ’s a_ n t  t h i s ’ h a a s t a _ ’r ht ’ss t i t t i s hit ’s ,- \ I t s ’r 2
\ d , a t s . Itt ’ is a_ ’’, a _ ’ t , the ra ( i n lnss ~ I , a h ’ a le -41 i n t d a a _ , a l~-d u ga_ ’ i t a _ ’ r ulh~ f , as la _ ’r t , a t t ’ ut ch ia l katu t ’  b r
n h 5 - uri’l li ani t ’ a _ i i a ( i m t a ,is , Ira  ( i t s ’ k r tu le  test I I .al n ls ’ 12 ) ,  i s a n hi ls ’’ ,s a_’ \ t s ’ I n t i t i n l s  I S~~s t s ’ n lt s

I 5 ( , a t .  ( t a i l , 2~ - 2- s I I ’ ) ) ,  a ll s \s l e tns  c ’sb n l ’ t l i ,’s i s a t  sl it tor i  i n a t s ’nci i ,aI , an t a h nie l,a l .ua lh iesu a ii i ,
Ih ic  t n a j ~or a t i i ’ f e n s - n a t  a ’s ss~~

-
~~s ’ III lIlt’ t i t t e r  l h a _ ’ ’~a h u i t ( ~ su b ( lit’ ura_ ’ th i an ta _ ’ s \ s ( s ’ t t l s ,

c . I ‘ ret hane (‘ anut itigs. liii’ Iur tp i i ia _ sa l  m u t u a l  ~‘ hoss an ia  gh a iss ri’ ta _ ’ni(ion
a lau r a nt s ’  e’s ( a _’ ru a in s’’. p i i i ua ns ’ pros a la _ a _ I  It t .  I his ’ uret htan a_ ’ t i l t Inigs t i t a ks ’ t hi a_ ’ t tt s hcs i r a bf e lair
usa ’ a l i t  - ‘ a m i t y  l an t a l l  rt ’ u ju tr i ns i a t l a i s s  l i t t i s l l ,  ( )l t his ’ h a _ u  s ps ’ s’ i f ’Ii’ a ( i a _ ) lt i t t a t a _’ r ii ls .

Sil l  —( - -“~ ~2’s shuoss ’esh thti ’ h i t te r  I’t r iap a _’ r t ia _ ’s , Inais s’ia_ ’t , 51 7155 ’ l n I h t I i ( i o l l  al (h i t s  i s nn i t n r , a i t t .

th is ’ na_ ’t i lai r i ’n lni ’ i l(s l a i n  Sill. ( ‘ 5 177 3 ha.a u a _ ’ bi’a_ ’ rt t a _ ’ i l sa _ ’ ti Ia ) uipgr t ds’ i t s  pa_ ’ r tornt uanc e h~
c h utes ’s il l ,aca s ’ l c n a l a i l  a _ sa _ ’ , i l h i s ’r ins’ . t ls ’ ’ sul t i l t t a _  - a r i a _i lube oil rs ’ s l s l , a r r s s ’ rs’q uurdi t ie lt t s . °
II l~ , a l s t t  aml ( is’iit .a ( ea _ l t h a t  i’ l f a t r t ’ s  isill hi’ n tt at f a _’ t nt t h e  near tu Ru ra_’ tam in ls’~’ t , a t s ’ h i  i t h t

1) 1 t hui ’ natni sp a ’ s a t i s , a ( i a a l l  ul rt’(hl ,i rt ’ a_ ’ a _ t i a t nasi s . (iii’ onta _ ’_ l n ,aC k,a~s a _ ’ a i i a i l ’ ,ll a t s ’-

a _ i l l s ’ t, ’ o i ( i I l’,’s t l u t s a _ ’ f \  , i j i b n r a t i s f t a _ ’ a h  I Its ’ n a _ ’ t j uu t ra _’a h h)i’ rbo rt i l Ult ’e intd a_ ’a in t ’ , t a _hi ’ r ,a t i i ni s h io a ah al
hr.’ t ’t ia ,’n la i r  l i u r i l a a _ ’ n ths ’ u a _ ’ f a a l t u t t a _ ’t i l I n n  l ’ n i t t g (iii” Ii pe c i i , a t t r l s ’  up to hi a _’ re q uatra _ ’a l pe t

l i n t  t t l a n t c a _ ’ h a _ - i a _ I, Ii m i n i , a l s a  I praiu alt ’ i h i , i t as i l i n i a _ ’ ,ash i , au ( , i i ~a,’ ,as a ‘‘ l a _ l i l a _ h i—I l l )  a_ a i i l i n g  l i t

lbs l ia ’ f d It t .  a_ ’ l ttt utit ( tn an’ tIlt ’ u s i a1 l iar i i i i \ i r is ’  srt t , i l l  a h a a a t i ( i t i a _ ’s t f  tusit - s l i l t l l i i i n la ’tt (

un’a(i’ r i .a ls a_s t i h a  h in t i i t a ’a_ i It at l i f t ’ , ‘ I lie i’\ l a e m.a t t i ’ lt i , ih uir a_’( l iait~- - .at ’ry lii a_’ ’s liii’itt’a I s i t ’ t i i l i—
t , i l i ( l \ l t e ( t a _ ’r fi r’,”, utah gla ax s t a _ ’Ii’ t i i l a t l l  , u l ( a _ ’r ( lie I - i a _ i t  irt i t i uc al t’’spaasain a_ ’ tItan ants u t l

t lte aa f h ia _ ’r r t ia t i ’ria ls ar ia_ I ss’i ; ialal as ,arr , i i t i  ,uub ah , t ti j t uil s f t i a _ hu i’ s I ia_ s ir a _ I a _ l a _ i  a_ ’ l u i h n l l i i ’ r I I , i t  a

t irt ’t i t , a ta i ’ - , a a _ i ’ a  l it ~i t a u a _ t a t i i t g  a a ( h a _’r p r a a p c r l l a ’s t s ’ a 1 , a i l s ’ a _ l f - a y S i l l  -( -5 ~15ai ,

I) l est  Results, ‘i’ l ta _ ’ t a _ s i  resu lts ,ir a_ ’ suuiilnaraii ’al tnt I able 1 3  , in t a l sh i a is ~ l b s

a a na’i iians ’s to ge ’ns ’ r i l l ~
- j t r a u’ i ah t ’ h ’ a a _’((er it i t i t a sI f l i’ ’ s i f t i h i t ’, , f luid ta _ ’ s i s t ,an a ’ t’, , uuia l  ,u h ’ ra ’ siaani

na_ ’ s u s t ancc t i a t n i  ihta _ ’ s ; n i ’ a_ a l i s , a t ion l ; i a_ ’ a i aIa ’rs Si ll -l.— I’)~ 37 , Sil l  1~~l~
)
~~ S .t t ial Sil l -l -

S I 352 ,  I liLt n’l a a ss ur t ’i hua rtt ’”, ,al su t sI~~iwa _’af h a i u ’ h i a _ ’r t m t t t i , a h  ghat ’ s s trial r ’ la i ss ms ’ h a _ ’ f l t i a a t t  ah u n iu tg

a_ a. c a t t a n - n  t a r ’  I I , a ( n h a _ ’ I 3 anal I a t o m s ’s I anal 2 Jo d ita _’, (hit ’rt’ ,irt’ f i t )  s li !r i il i a , t l i t  alit l a _ n

a _ l i s a ’s i l l  (i t i ’ i sa _ ’ ,t i h i a ’ l I l a n ’  ) i n u n ) t ’ ni is ’s ad ( lie lus len ha ’ ’ss Iiiii’shtt ’s ,

I N,iv,iI S i r I )u -a, ’ i , ’1 ’ta i , ’rul I a l i t , ’ ,  K I ’ l l  “ ii N i l l  7 l i t i S - i a t , ‘ ‘ I  a , a i a a , a i i ’ i u  a t l’,ai larit ’n ,ir\ A it i t la j i ta ’ t’ i ’ i s Ura ’ ut a Jaas ’
I , , ; a a a a a i s  I ’ l u ,a ’ ,u’ K , ’ t i ,u r t ,’’ I i’li ‘I . i ’ t , ’

4



l\ ’  ( l~lN( ’ I ( ‘ S I ( ) ” .S

10. ( ‘ at mla ’ ltIs j uls , I~ isa _ ’a l a u paa t l  t h a t ’ a IaI.i aa b i , i iu ieat  mu i i i i ’ ~ s ( i i a t \  , i m ia l  (a k i i t g  i u i t a i

u r a s a u l u t , i I  1 , 1 7 1  suk’l i th i um t g ’ 5 is ,lh) lt h i a _ , t ( l ( a n i  a_ ass ’ , a _ ’ t s t  - u t a h ai pcr .i tma nu.u I n a_ ’a h u i r a _ ’ nmu a_ ’u i (s,
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