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S l l t r l t  i s  r . l l ' 1 1 , 1 , .  , ' f  , , r i - t i r r g  i r r  l l l , , u . , f  i , '  f , ' r ' r r .  t r , , - , r - . . i r r r
q u l l i t i l s  r l i l T ,  r ' i r r g  l l r . : r t l . t  l r , , r r i  r l r , , i r ' , , 1  r t r r . r r r r l  . i l r 1 . i .  ' 1  1 , , . , , ,
i l r c  t l r l e ( l  ! l l ( ' l r  f r , n t l s ,  , ) t ' t i t l L i  r ' l l r l t , c  r I r o I I i t i r . : r t i o r r .  , , f , , r r l '  f , , r . r r r ,
d i l f t  r ' i i r : r  f l , ' r r r  r ; r c l r  , , t l ' r . r '  i r r  t r : u r t  r ' (  - 1 , ' ,  t - ,  I , r r r  . r l l  r r , , , r ,  r r , . r r l ,
r c l a r c r l  t .  e u r . l r  r r t l r c r '  t l r . r u  i l , !  , , i r ,  , r i  t l , r ' r r r  t , r  t r , , r ' r r r . t l  . i l r , . i
O t tu  o f  t l resc  fo l r r r .  i s  so l r r l r l i  i r r  r r i r t c r ,  puss i r rg  r ' , . r r , l i l " r  to  i r r r

,  i n . . r l r r l , l u  f ' ) u l .  l l , l  t l r i .  l : r . t  r r r : r r ' ,  t r 1  1 l , , '  1 1 , "  . i r r , r , l , ,  t i , r . . , : r r , ,
o f  a  t t t ' t t t n r l  6 u l i : t r l r ' '  t r t , r ' , . i - i r i g  r r i  c l r , . r r r i , : , r l  . r c r i , , r '  i r 1 , , , r ,  i t ,
r c c , , r ' e r  i t s  s r ' l r r l r i l i t  r ' .  A r r , , r l , ,  r  l , , r ' r r r  r ' 1 , , - , , 1 - v  r ' , . - , . r r r l , l , . r  1 1 , , l , l  i r r
Co l , r r  r t t t r l  l r r . t Ie . .

\ Y L c t l r c r  r r r r . t r r l l i , ,  . i l v r . r ' - l r . r l l  1 , , ,  r . r . r l r r , . r , l  f r . , ' r n  i t - c , , r l ' r l r , , l :
i n  i t .  t r , , r t r t a l  , , t  i r r : t r r : r l l u t r ' , ' l ' i e  l , , r ' r r r .  r l ,  , . r , l .  r r 1 , , , r r  r l r , i t , , l r r , .
i t t g a g l t r l  u p 1 , l i r . l ,  - , r  t l r . r l  l t  ( ; . r r r l , ' t  l , ,  . r r i l  , r i r l r ' : , r r v  r , r , r ' r . r i r r r l
l l i c t l r c l  i t i , i i . t "  i r r  i r -  ( , r r r r l r , r r r r r r l r  i r r  i r r , r l r l i r r : r l t  r , , , r . r , r , r l  f , , r r i r .
( r r  i t t  f l | |  i r l l i ' t ru l r i c  r , , ,n , l i t i , ' ' t r :  t l re  l r r  c r  a l tc l r i : r r i r "  cc ( ,  j - {  , r t
l c rs t  c r l t r i r l l r '  p r ' , i l ' , r l r l , . .

1  l , u s c  : r l i " i l ' f  i ,  f . t  t t t s  , r f  . i l t  e r  r r l r  l r 1 r , , r , l l y  r l i  r i r r l r r i - l ' ,  , 1
f r t , tn  t tonr r r l  s i i v r ' r ' l r - r ' x , ,1 , , r ,  l r , r  I r 'o1rs11 iq ; ,  t r r r l  l r ;  c l r l r r r i c r r l  l t : ,
ac t io l ts .  ' l ' l r r ' , v  t r , , t  i r i r  l , r ' , , l , r r l ,h :  i r l r i ,  s ,  r r t  l  r r r r r t . c " l c t i ve  t :o r r , l i ,
t i r r t r  o f  s i l re r ,  r , f  rv l r i i . l r  c ( ' | l ) l l to t r  o t .  I ( , l . l | l i l l  o i l r I r . r r r : r1 .  l r t :  i r
l r o l ; r n c l i z l r l  f , ' t t t t .  S , ' u t r . t l r i t r : l  : r r r r r l , , ; , , 1 1 .  l , ' r i  . r l r ' , , , r , i r l  l , "  r r
o L s c r l l r l  r v i t l r  , , t l r (  I  l n ' . t , r l : .  l c , r ' l  l r r , l  , , , 1 ' 1 , . 1 . .

) l t t c l r  l r r r l i r r g  l u r r r  r r l i t r l r r .  t . . 1 ' , . , . i . r 1 i 1 :  r r i t l r i r r  t l r r :  l i L - r  f r . r r .
Je i l r i .  o l l  t l t c  l t l r r r l r r r : t s  o f  t l r c  re r l r rc r i , r r i  o f  s i l lu r .conr l ,o l l r l ; ,
a  l t r i c f  sur r r r r i r l v  o f  rv l ru l  l r rs  a I t , , . i r l c r l  r r r ry  l rc  t i i : i i ru l , lo
bc f , , re  l , r .o ( ,  u , l i r r - r  f r r l r l , , , r . .  ' l ' l , c  n r i r , l r .  , , f  t l r i ,  i r r l , i r . , . t  l r r r .  1 , . ,1
to  r r ' tn r t l . i r l , lu  r l i r ,  r ; : r .u r i r . s  o f  u l r i r r i , r r  c ' r r  t l r r . :  1 ,u r l .  , , f  r l re

Yormg's Gencral .A strooomy.

J,^^, t Xtl
47$ 11. Carey f.u-tl Ilotnpic,. Fortnt q' SilL't.

Renl l : t  t ' t '  ro t t r l \ r t  i s t t t t  t r i t l '  S , , l , t r  , r th , l , tu , t . .  - l t  u i l l  1 , , .
s e c r r  l r - v  i r r s I c c t i , , r i , , f  t l , c  t l l , r , l r r r c r l  I r ' . i r l t .  r l r r r t  r r i r , .  o l r t , , t
t l r c  c lCvet r . l i r r , . , t r [  ( . , ' l ' l ' e l  i r rc  r t ' r ' r ' r . r 'd  i r r  t l ru  . t r r r ,  r r l t . l  f , , r r r .  r , l
t l r u  f i v c , r l  z i r , 6 .  ' f l i ,  u r , n c l  i i , ' r r  n . t ,  l r r ' , 1  i r r  , , : r , . l r  , , f  r l r c . , .
q rses  n l l  f t c r  , rogrer r tu r l  e r i rDr i r ra t i l ' r r  \ .hc r r  t l r c  i , ,n i l i t i , , r rs
rvc tE  sn f l r  as  t i ,6 l r , r \ i  l  c l ! t t . s l ) i , ro  be t r t r ' t , l  tLe  c , r r r t ) .n ( , r r t i  r ) [
t h e  E  l i r t r . .  1 ' l , e  l : r , , ' t  i r r ' . i i l r l r l c  n r r t l r ' , r . i r r *  g i r , . ' ;  , j , , 1 , 1 , , , r
t n r , , h g  l l r o  r l , , u b t l l r l  ( l s r I | t ' r , r i  J r r  l  l i s r  o f  t l r , , r , ,  t , , r r r r , l  i r i  i 1 , , ,
su t t ,  Ind  on  t l r ( l  s r l I | rc  l ig t  z l r r r j  r lo rJs  t t | , t  i l l r1 l { r iu .  l t  r r l l .  ' l ' l r , :
p lcsc l r t , invcs t i ; : t i i , , r r  r r r : rk t i  i t  , l r r i t c  p r ' , , l r r r l ,1 , l  l l r . l t  z i r r .  r r r r r l
A l l l l o i t , t o l r l l ' l u t r ' l . r '  ( l '  l | t , ' n . l r i l l c :  t l r  t  c , , l , l " . r  t ' r , i .  t .  i r r  r 1 , , .  . . , 1 . , t
atnro,rpll0fe.

B " \ t , l u i r  C o : l {  i : " ,  } l n r . l ,  l t .  l . ) 3
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c l r ,  ru i . t s  t r r r : r rg , , r l  i r  i t .  i \ l r l , ' - - t .  a l l  t1 , , ,  r i r r r .  : r , l vu l t t : i r r l  l r l vc
l u , r ,  s r r , r , , ' - . i r L r l t  r l i . 1 , r , ' r , , 1  l r . i  t a r ' l t  : r t l ' - r ' ' l r r ,  r r t  l r t t l r l i r ' . r t i r r n -
I t  t  ,  .  I  |  ,  ,  '  r  .  I  I  r  r  r  I  r r l r i r l  l r r r -  , , l r t . r i r r t ' , 1  r t  1 , 1 r r , , ,  i t r  t  l r L :  t c r t  I x r , r l , "  i c
a l r r r , , - t  r r  l , , r l l )  i t r r  o l t t i  t

' l  l r ,  c r r l l i e . t  r \ l ) c r i r l l r t l i r l  \ ' { , rk  \ \ ' i , i  I ' ' l ra r lu l ' s ,  l ru t  l r i s
pr ' ' , , l r r r . t  lu r "  l x 'e r r  1 , r ' , ' r , ' r l  to  l ( r  r r  ru i \ t l r tL , , {  

' l ' l r r i  
le \ t  r r i t s  t l l e

\ \ \ ' l l  k r r , \ \ ' r  1 r r r 1 , ,  r ' , , f  \ \ ' , i l r l . ' r  p r r l , l i . l r r ' , 1  i r t  l r l l l t .  I t  i s  t t , , t  r t r v
1 , r t r 1 r , r . , '  I r e l c  i , , , t , t , , r  t , 1 u , t t  i  l l i t i , , i s r , r  o f  t l r i s  t r t e r r r , i r ' . - f f
t l r i .  i l l r r . t r  i , ' r r - .  r ' l r t , r r r i s t  r t t l l l t . l c r l  i r r  o l r t r r i r r i t rq  Iy  t l t r :  r t t t : r t t t s
r t r r l , l , , r t , l  n  t  l ( j  r j i r f i l t c  , , f  . i l v l ' r '  l r c r r r i 0 r i , l r ,  - r J  w o t t l ( l  i t l , l r o x r
l r , ' r r t  l r i .  i r t r : r l t  - r ' - .  t r o  c l r ,  r r r i - t  ; i t t r ' , '  l , i '  t i r r r , :  , ' r : r ' r r r ;  t o  l r t r c
, l , , r r ,  . ' ,  

' 1  
1 , ,  r , . \ {  I  ,  t  r  I  |  |  i  (  .  I  I  i  ,  ,  |  |  t , ,  \ \ ' , , l r l ,  r ' -  r r . r .  t l r , t t  r , l  \ - o t t

l i i l  r r r .  l  l r , ,  r r . ,  , l  \ \ ' , , l r l ,  r ' .  r r r t , t l r , , r l  , r r l l .  r r  l r i l . t  . r l l i l r r r i r r g  l l r r r t  ) r e
, , l , t . r i r r , . , l  a . i r r i l a I  r ' i t | r r t c ,  f , , t t t r , l  r t t r  f r t i r r ' l r  i l i l l ,  r ' c r t  ( ( , l t - . t i t u -
t i , , r r  f , ' r '  t l r r :  c , , r r r , . 1 ' , , r r , l i r r r  , l ' i , ' r i , l , .  l  , , r '  i r r  t ,  r r , l  u f  , r l , t . r i r r i r r g
r u  I ' t  r r i i ,  l r l , , , i , l t '  - \ g . (  1 .  l r , :  g i r , . .  r r s  I l r t .  r i ' . r r l t  , , f  l r - r  c ( , l r c i ) r , l i u i t
r u r r , r l 1 . , . . ,  r l r r  c , , r r . t i t i r t i , , r i  , , i  l r i , .  1 , r ' , , , l r r l t  i , r  . \ y . ( ' 1 ,  I  A  c i l l l t c ,
t , ,  - y i , ' l ' l  . r r c 1 r  r i  c l r l , , r ' i , l t .  ( i [  . r r , l r  r t  . l r l , , r i r l ,  r r , i s l . , )  l r r  t l r e
s i t r t 1 , l , ' r r r  t i , r t r  , , f  I  r  r  ,  I  t  ,  ,  r  '  I  r  |  ,  ,  r  '  i  ,  :  r r l i , l .  r ' , , r r l , l  . r ' : r r ,  r ' l v  l r a  l e  t  l t c  c o r t -
r t i t u t i , , r  r L . . i s r ( ' l  t , ,  i t  l r r  l r r t l r  \ \ ' , , l r l L , r ' : r r r , l  \ ' .  l i i l , r ' 1 .

l r r  l : i  l .  I ' r l l i t z  1 r l l l , l i - l r r ' , J  t \ r , '  l ) r r l ' c r r  I  l l ( i  c 0 l l r t l r L i t l ( u r  l ) y
r l i . l , r r t i r r r  t l r , .  1 r r , , l r  r l r i l i r l  o l  i l r c  e r i ' t r : t r l r '  , r i  . \ r , (  )  o t t  i { t , r u r r l s
, , 1  r , r i , r r , , :  r . r r r ' ' l \  i r -  i r r r l , l r i r r : t  t l r , r l  , , \ r r a r r r  r r , t r  l , r  , l t r . r , l r i -
r i r L , ' r r t  , \ l r l r , ' r r l l r  i t  i .  r r : r r  , l , , t r l , r l t r l  t l , r r t  i r r r - r  , ' u r :  l r t s  r t p  t o
l l r r '  1 , t , . r t r t  t i r r r e  , r l r t i t i r r r ' , 1  . \ q , (  ) .  t l r r :  i r r l l t l t r l r l r t  . t t t t t s  f t t t i l e  a e
i r t r  r r , l ! l r  i u { l l l | | r ' l r f i  r l r ' , l r r r  t ' , 1  l r ' , , t r r  . r r 1 , 1 u , . r ' r l  l i r r r ' s  o f  r l l t r r t . l ' .
S i t r r i l , r t  t , i r . , , t r i r r {  t r ' , r t l , l  r r r r r l ; t  . \ g , (  I  i r r r l r , ' . - i l r l t ,  r r l t i L ' h  s u l t -
s l r r r r c , r  u t r r I o r r I r t r . , I I l  r ' s i - t : .  i r t r , l  i t  r r , ' t t l , l  r r l ' r  r l t ' t t r  t l r t :  c r i s t c r r c e
o f  l i " ( ' l  r l r i l l r  . i i r t r , l .  r t l , , , r r  . r t .  l r  i r r l l , , , r t \  : r . - t l r . t t  . f  l i , s u ,
l i i r , l , l r , r l I ,  r L r r r l  l i r r r r . c r r . j  l ' i l l i t z  c a r ' , ' l i r l l l  e r l r r r i t r t ' r l  t l r c  s o -
c r r l l r ' , 1  l r c r r r i , , r , i r l r  1 r l c c i l , i t l t , : r l  l ' - r  . r l l , . r l i r r '  . , ' l r t t i , , t r "  t , f  i r t r t i r r r t r t r r
i l r r l  t i r . r r i l  r  ,  ,  ,  r  r  |  ,  I  

-  
t  i  r  r  ,  I  l r )  t l i r c i . l  ' r f  - \g , (  )  i s l  , , , , . t  t , f  t l r c r r r .  I j c

r l i , l  r u t  e \ i r n r i r c  l Y , , l r l L , r " s  I t . r l t t t t s .
1 l r , r  l i r . t  I ' r . r : , , t |  lu  r l t t t !  c r t teg , r r i I i t l l , r '  t l r c  ex is tc t tcc  o f

l V , ' l r l ,  r ' .  : r . t i , .  r r f  l r c r r r i  c , ' r r l r , ' n t , ' l r  o f  s i l r t t  i r l ' l ' r ' i r r '  t , ,  l r i r r e
l , r . r . r r  l ) r .  S l , ,  r r , . , , r '  \ r t l , r r r ' \ .  l r  t \ , ,  i r r t ,  r ' t . t i r r {  | i r l ) r ' r s , r ,  l t c
r l , ' . , : r ' i l x ' .  t  r r l , r t i l i o l r  o f  \ \ ' , ' l r l ,  r ' -  t r t r  t l r ' , ' 1 . .  i r t r r l  r i r : c l u l c s  i t  t o
l r c  i r r r 1 u r . " i l , ) t  t , ,  r r l , t r t i t t  p l o r l r r r ' l s  o f  c , ) l s l i u r i  c o r r l ) o - i t i l , n .  T l r c
r , , ,1  so l t t t i , , t r  t rLLcr t  l , r  \ \ ' r , l r l c l  lo  l re  i | | i r | l r l0u :  c i t l r r t t r r  I ) r .

. { ;  I I  ! . , r1( I  r r r , l  a i  .L l i : r , r r r .  ( ' l , r r r .  S,)c l3: i .  I l r i .  I l t r ic l r t  I ) .  Cl l .  { ; . ,  r r ,
I l  r  r :  i l  (  i r , .

I ! ; n i r r r r ' n , J .  l , r i k r .  ( ' l ' i r r  l S i i .  l . l o , : ] 0 .  l ' o f t  l l r l , r s  l , r r . . ( l e s  h i i  I ' d p € .  w i ! h
s  l , ' i i ' f  s , r , r ' r r r \  , , i  t h e . , , , r ( l r . ! , | ] .  r d r . l ( , 1  b 1 - p r e r r , , r r "  c l , L n ) i f t s  o n  t h f  s u l ) i c r t
o f ( l r o  r , I i u u o f  l i ( l , r  i ! r , l  , l , r ' r r , i l  n , l r ( L r r g  r t r : . r r t *  o t r . r l r c r  t o r r r l x r t r r r l s .  T l r o
col lD, l i t ' r '  ie  int r ' r (  r l r , t {  rq s l , , ) \  i r ,g t l )  \ r  l r r r  i rk l , rsLi l ru l  t r , r ' i  tcro coorr , ' rJ  opiu
i o r r r  i i r , r l , r l  u r , 1 ,  , . r !  l , , r \ c  t , r r r r t  o n  r l r t s r  r e : r ,  t r r r r , . .

|  / 1 , r .  l . . i l !  t , , r  A r . r .  r ' 1 . ,  r ' , r , ,  ! t l .  p  l i .  l ,  { i r i i
:  ,  i , , r ,  1 i , ,  X r  ' , , t ,  i i ,  I ,  i . i .
l - \ , n  C l x , r n .  . 1 , , , r r .  ! i ,  r r r  i  v i i i ,  l ! , ,

- r /
N , r ' c , r  l . b C t  l - t l  i - l  r .  '  \ r r - l i  t r c '  I  r  - l \ ^  | ^ ,  \ ( F 4 ) '
t \ .  . r  -  r  I  \  : d ' r  '  |  ;  t c  I  l \  

t
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U
i l . (\n'y It 'L-,l l l ,, l t ' ,1tic IttttrLs rlf .\ 'r l ' ,  r ' .

Ner r l ru ry  c r iuc l r t r l t . ;  to  l r r r  i r  sus t r ,  r r ' i , r l  o f  l i r rc lv  r l i r i ,L ' , i  " i l r , , r ' .t r l u t l r r r r . i t t r r x  : r l t '  l  r r  ( . u , f l l  l r  r  r  r  r  i  r  r  r r  t  i ,  ,  r  r  ,  ,  f  l i r r r t '  r ' 1 "  r 1 . 1 , r , , .
d t rc ts  cour : l t t r l r s  I I r i l t  t l r iL t  c l )e r r i . t  u ru  r r l r , , l l v  i t r  r l r ' , , t  i r r  i r . . r t t
i r r g  t l r u  f r , r  r r r : r t i , , r t  . i  l u r r r l ' , ' r t t r , l .  , , f  ,  1 , r , ' i , r i , ,  r , ' , , 1 r  l " l i ,  : r r r , l
t t r t r g s t i c : r , : i , 1 "  r r i t l r  s i l v , . r ' l r l r r i , , . , i , l , . .  l l L .  r r r . r . t  > t r r . l i r ' .  t l r l  r i . l
l i , | r i ' l  o l , t ; r i r r . ' l  l l  \ \ ' , ; l r l t r ' ' s  1 , t , , r : , ' . ;  a t t , l  (a ) l i r ' .  t ( ,  f l r r  : r r r !
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taken f . , r 'g r ; l r l  l c r r f  l i n t  t l r i i  l , r , r l ) { ' t i l  i s  t t r t t t r l t  l , r ' t t r : r  o t t t r  l , r '
b ru ;h i r rg  t l rc  l r r r " t . r '  su l r : l i l r r {  c  o r  e  t  g la .s .  WLcr r  r l r '1  ,  r t r r  I ,1 , . , , .
Iu tc ly  t rc r fc t : t  ru i l r i r l  i s  o l r t r i t r l r l .  

' l ' l r c  p l r t i c l r , . i  t r : r t  t l r r :  r l r t . s ,
6eo l l  i l ; r ' ou{ l r  t l r c  g l l : s ,  i r t c  i r :  l ) ( ' r ' l ec t l ) '  c . r t r t i r r r r l ) l l J  r r -q  t l r r t . c  o f
r  r r rc lc r r l i , r l  i r r r . r lg , r r r r ,  iu r , l  t l re  r r i r r , , r '  i s  a l  g , " , ,1 .  . \  ; t r r , l  l i
f u t t t t  l , l t t i s l r  r r ' . .  r r  t r r i t t , , t . .  ( - ,  l , l , l  , , r ' e " t l l , ( r c . ' 1 , ' t , , 1  l r i t r , , r . .

2 .  T / , 1  t , ) ' 1 , ' , r n  , . ' i r , / , , , / r . - \ \ ' l , c r  , , t , y ' , , i  t l , r ' . ,  .  r  I  I  ,  ,  t  r  '  ,  ,  1  ,  i  '  :
f u t r r t s  o f  

" i l r ,  
r ' u r ,  l , r ' r r . l ' , , 1  ' , r '  r '  l , . r l {  t  , r t r , l  t l , ,  t i  r r l l i r r i ' l l . '  t . , t

l i c  t i l u r s  : r l c  , : r 1 , , , - ,  ' l  t . '  t l r ,  : r ,  t i  , r r  , , l  , r r r . 1  l r . r l '  i  l  i t r  . - , , r r t t i . ' i , .
ve ly  l )e r l r t i f | | l  c , )1 , ) r , r i i ( , r i  iu r '  " l r l i r i  r r l .  r l ' l l ( i  c \ ln  r i r t l r ' r t  ru ( j
cee( ld  l ) (s t  \ t  i t l l  ru l r - i i l r rcs  t l r ; r l  c . r : i l - r .  g i l c  t l i r  t l r r  l r : r l , r : : t  t r ,  s r r r l r
i r s  sor l i l l r )  l r1 l r , , c l i l , r l i t , ' ,  f . : r ' r ' i r :  e l r l , r l i r l c ,  i . r t l i r rc  , l i . " , , l r .e r l  i r r
po t  ss i | l r l  i , x l i r le .  r : t r ' .  l l r r t  i r r , l i r ' . r t io t ts  r i rg  r r l .o  , r l , t . r i r r , r l  r t i t ] r
i l k l l i r t c  ca l ts  s r rc l r  as  a  r  r  r  r  r  r  ,  ,  r  r  i  r  r  r  r  r  c l r l , , r ' i , l o  c t { . ,  l  l ) ( ,  us l r  ru , , r , j
s lo r r l l '  a r r r l  less  I  r  t  i  I  I  i  i  r  t  r  t  I  - r '  .  \ \ ' i t l r  . , , r l i r r r r r  l r rg r , , ,  l r l  r i  i t c  t l r , r
e o l u r 5  d [ e  u i t u t r  r r r . r : r r i l i ,  " r r t ,  i r r t '  t r . ' : . 1 '  r , l ,  o  r r  i t l r  r " .  r , , ' l i ,  r ' ,  1 1 , ,  .
t i r . r t r s ,  r r t , r i r r , l i r , l  , , r r ,  , ' f  t 1 , ,  , , ' 1 , , r ' .  , ' f  . ,  I ' r ' . r ( , "  1 , ' .  l . . , i l .  l j l r , ,  i .
thc  p rer l r r r r r i r ru t i r rg  t i r r t .  ' l ' l r cs |  iuu  i | l te r f r i t c t l ( :e  c ( , lo fs ,  c rL l r | r l
l r y  th i r r  l i l r r , s ,  l - , t t i  t v l rc t l t , r t  , , f  , r  r r r l t r t , t l  . i l vc r  I r r r l , , i , l  o t  u  l r . r r t i -
Fa l t ,  c i tn ld t  l , c  s i r i t l .  \V l r . ' r r  s i l ' , ' r  l l l f  ( r r , . , r ' r r r . r l  s i l l l r )  i s  fa r tc r r r : ,1
t o P r t P u I r r t r , l  , l  t . r , r ' r l r u i t t i I r '  t I i . , 1  i .  r r r . r , l , .  r l r c  ( , , t r t r : r ' t  i ,  \ ' f !
r t l i L i r r g . - ' l ' l r i -  l r t l t . r  \ i l l  l , ' .  r l l , ' r ' u  I ' r r t i ' : r I L r t I , i  r : r : r r r r i r r '  ' l  i r r
t l r c  ! r l  1 ' r r I t  r ' f  r l r i .  1 , , r 1 ' r ' r ,  . r l r ' l  i :  t r I r ' ! | t i , , r , r ,  r I  l r ( r \ ' i , .  r ' r r ,  u l  l l , r ;
r c r c t  i r r r s  r l i i t i r l : : u i . l r i r r {  . r I I , , t  I , , f  i r .  f l ,  ' r r  , i r ' , 1 i r r , r t  \  . i l \  r  t  .

3 .  1 ' / t  a '  t i . , ,  , l  ) t ,  i ' 1 , . -  1  1 , ,  
" t r , , " g , ,  

. r ' i , 1 . .  r ' v ( r  \ r l , ,  r l
n luc l r  ( l i l t t t r ' ( | ,  i t t s t , i t r t l \ .  c t , t t r ' ,  r ' t  r l r , ,  r r l l , ' i r ' , ,1 , i c  i ( , rn r :  { ) f  s i l v ,  I
i t t t o  t t , , r ' r t r t l  q r ' . r r ' . i l r ,  r ' 1  e  r ,  r  ,  .  r  ,  r  '  t  i  r  '  .  r  ,  i  ,  1  .  I r , , t  t , " ,  r r r r , l l l i l r l ,  l ,
d r r c s  t l r i s .  1 !  i -  i r r r l , , , r t : r r , t  t ' ,  l r r , r t l  t l r : r t  t l r i .  , l ' , r r r ; ,  t , , 1 , , .
p l a c c  i l l , . o l r r t L ' l r  r r i t l r u r r t  t l r l  s r ' l . r r r r t i o r r  u f  g ; r . .  I  l r , , r ,  t r r , , , "
i l , u r t , r r , , "  \ , r r ' : l r e ' l  t l r c  r r l r , , l ,  ,  ,  1  ,  ,  .  r  '  .  r  t  i  ,  r  r  r  r r i t l ,  l  1 ,  r , "  . u r , l  l r i r \ u
ne!er  s r r l l  t l r t :  t r r i t r r t te . t  L t r l , l ' 1 , ,  , . r ' r i1 , t .

) .  l ' / , y * i . , r l  , , " 1 ; t , u  . - l l l  r l r , " c . r l l , , t l u p i c  l , , r ' r r r r  t I  r i l r ' ,  r '
n rc  u ib i l . t  re , l r r , , , l  t "  . r r r  i rn1" r l1 , , , l , le  lh r \ r ' ( le l ' .  (  ) re  i s  d l t r l ' r i i r  r l
t o  b c u  u l r i r t  i . , r l ' l i : ' r '  r r t l - \ '  . . , l i , l  I ' r t r r i J r , . r l  t r r e l . r l  l , t r ' . r l i  c u s i l l  t o
p icced s rd  by  t r to r l r . : ra tc  t r in r r i l l i , r r  y ie I l  a  f i r ro  l i , rN t l r : r .
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r@
^ l l .  ( \ t t '1  [ . , , r - ' . I l l , , t r "1, i , t  I : , , r t , , t  r t  . \ i l t , r ' - ts l

I

,1. ' \ . , l rrLl, :  , l  l l ' t t r t4' ia Si lL' ,r .

- \ . o l r r t i , r r r  ( ) f  f ( : r ' r \ , t l i  c i t r r r t t :  r ( 1 , 1 , ' r l  t o  ( , r ( '  , , f  . t  s i l r . r ' t  s r t l t

l r r r , , l r r r ' r ' r  i r r - l ' r r r l l ) '  r r  , l r , ' I  r ' , ' , 1  l i r l r r i , l .  ( l ' ,  r ' r , , r r -  l x r t r ' . L t c  i . l i v cn
i1 , , , . , , , , , , ,  r ' , r r r e l i , r r i  l r r r t  i j  l c . "  a , l i , u r t i r { r , , , r r .  )  

' l  
l r , : . u  l r : r l  

" , , 1u -
t i , , l l 5  r r i r J  r i t l r r : r '  c r l ' i l , i t  t { , l e r i | l ) l r i  l r { i l  t l l . r l r ( : t r r ' 1  r - , t  l r t . t ;  r l c t o l o t -
i z r : ,  l t ; t ! i r r g  f . r l l  r r  l , l , t , , L  l r l r r i l , i t r r t c .  l t  i s  t r o l  I r , : c r : s i i r r ' , \ '  t , )

t r t l ' t r , r t r  t l r r :  f c r r , ) t t i  . i r l t  i r r  ; i r t  i . , , l , t t c , l  f ( ) l  r r r .  i l  I r r i \ t t l r e  u l  f c r -
i , , r ' i .  - r r 1 1 , 1 , , , t , ,  . r r l l  ' , , 1 i , '  ( : i t f , r l ( '  i u r . \ t  r :  1 r ,  r ' 1 , : c t l r .

\ \ ' 1 , ,  r i ,  l ' , , r r t ' r t r ,  t " , r ( r r , t r . r t ( ( l  : 1 , I I L I i , ' I r . , r n i  r r  , , 1  ' r ' i t l r  a  l . r | g o
r \ r ' ( : :  , , f  l i : n o r r 5  n u l l ) l r i r t { i  r r r r , l  r L  : t i l l  I , t l l ( i r  0 t l ( i  , r l  r r l k . r l i r r e
c i t r ' . r t , . ,  t l r , :  l i , l l r i , l  t r r r r i  . r l r , r i , . t  c , , r , r l r l e t c l r  l , l r { ,  1 ' .  l t  . l r , , r r l , l  l , c
r l i t r t , l  r r t r  l l r , r t ! , r t ! l , l \  f , , r ' . i  { r ' r ' r r l  t t t i l r l r l r ' . .  t , ,  t r I r | I i ( i  - . I I t r :  t l r : i t
t l , , :  r r  1 , , , 1 , .  , , t  r l r . ,  1 , i , . ,  i j , i r , r r , , l  - i l l r l  r  i t r . r r t  i .  r r c t r  r l  t t 1 , , , r r  l r l
t l r t :  i r ' , , r r .  . \ i l ,  f . t r r , l i r {  f , ) r ' l r r l  , , l  l i f r , t r t  t r r i t r r r l , u ,  t l r u  l i , l r r i t l
l l i l r  l ) i )  ( l r I i  r t f , l  . r r r , l  $  i l l  l t i r r  c  i r  l i u r i r  , i u , r l l t i t \  u f  r r  l t c i t r ' " r '  l r r c -
c i l , i r i r t { i  , , f  . ,  t i r r c  I i I ; r l  L I r r ,  , , , | , , r ' -  [ t  i .  l , ' ' . r  t , , , , , l l r . r t  c l , , . c l y
t ( )  { ! r l r i l |  t  )  l  t  '  l  !  ,  f  t  i  r  ,  r  r  :  ( ) t  r L  t ( l r  l ) ( t  (  ! l r l  : , / l l r t i , , l l  , r i  . i l r c t '
; 1 1 1 1 . 1 1 1 .  S t r t i  c .  ( ' ,  r l i , j ,  l , r '  1 , l , r ,  e . l  i r r  . r  1 , r , , ,  i 1 , i r . r t i l g  j , r r ' .  I r r
i r t t , r t l r r  I  t , : . . r ' l  r 1 1 '  t ! ' i \ ( ' i l  l o r l r ' .  r ' .  o f  i t  l l r i l l r  i , , ' r ,  t l l t  . 1 , l t l l i , ' l I
, , l  1 , r r r ,  t ,  r ' r , r r t .  . t r l l , l t . r r , i  i r r r , l  : l ' t t  t  r ' . , , 1  i r  l t ' l l \  l , ,  r '  ( r ! r r l  . ( , i r t '
t i , , r  , r r  , , , r l i r . r ' i t r r r t c .  ( ' l  l , , r  : i r t | [  r l l l . l l r l i l l  r ) t  l ! l l \ r l l J  . l t l l l l r i l l c
, , r  " l  . " , 1 i '  r ' i t r ' . ' t ,  i t r . r  I . r { r  r , l l r . r r r l i t \  " l  r t r r , r  r r i l l  , ' ,  r ' i r t r

t r l ,  l ,  1 , , - r  " I  t l r r ' . - r l t e t  1 , , , " l ' r ,  t . r  I  r l , r r r l '  - , ' r ' , ,  r r , l r r t l r t . , g ,  i s

r . r i r r ' , l  l ' t  r r '  u t r , r l i / i r g  l l , '  l ,  t t , i r -  . " l r r t i " r r .  r r L r '  1 ,  l , r t s  i t  . t t , , t , g
, , ,  i . 1  r . . , i r i , , , r .  s i r l ,  . " ! , . t i ' , r r  , , l  o , , , l i r r r r r  l r r ' l r ' , , r i ' 1 , ' :  l s  r r r r r (  l r
r r . , ' r  I  ,  , , ' l  l ,  , l  : '  '  r r  i l l  I i ,  t  ,  i r r r ' "  . r  l i (  r  r , ,  , r , r ' r , l  l ' r , .  i l ' i l : r l , ' .  

' l ' , , -

l l r , : ' 1 r r . , r r t i t i , . ' , ' l t , . r , l l  g i r , ' t r .  i r l i , , r l  ; ' l  r : .  ,  , , i  i ' r  1 " : i  c t  r r t  : , ' , l t
. , , l r r r l , , r , .  

' l  
l r , .  r , , , , i i , , r r  t , , l i ,  '  1 ' l : r r ' ,  ,  ' 1 r r . , l l r  r r , l l  r r i t l , , ' r r L  I l t r '

n , , ' l r ,  l , r , t  l  t l , i r , l .  r l , c  I ' r ' , " l r r , t  i "  r r  l i t t l ,  r r r , , r ' ,  , t , | , I ,  r r i t I r  i t . -
' l ' 1 , r ,  

r r r i r c , l  . i , l u t i o t t  i s  t , r  I r r :  a r I l r ' , l i r l  , , I r ( , i  1 , , l l r , r  . i l r c r  s , r l t r t i , . r t t .
' l ' l r u  

I ' e r r r r t i I r r l  l i l : r c  ' l  t l u  r , t  t l r , :  I t t . c i f  i r . r t e  i s  r ' : r t l r ( l  l j l ' i r c r r r '
( . r ' r l .  I t  r ' , , , r , r i t r "  i , ' t  r , , r r r ,  l i t r r l  i f  t l r ,  1 ' r , ,  i 1 , i t ' t ,  i .  l e i t  r t r t , l c r
t i r , r  r r r 0 l l r I r  \ i  t , . f ,  l r l l l  \  l r c t i  t l r r , t \ \  I r  1 r 1 , , ' r r  . r  l i l t ,  r ' .  i t  i s  i ( l n r l  u l )

u r [ , r ! L  r r  ' l  l n  l , ' t r '  t l r c  l r l . r c  r l r . , ' l ,  r l i " . r 1 ' 1 , ,  r r . .  " r , ' l  t l r e  1 , r ' t ,  i 1 r i '

t . r l .  L r l i '  j  i r , 1 . , 1 ,  l , l r r ,  , . , l , ' r ' ,  r r i t l r , , r r t  l , ' ' i r , X  i r . .  ' , ' l r r l , i l i r . v .  I t
t r t , t \  l , u  r t i r n l r c r l - c i r l r , . t  , , t t  i t  t i l t , , r '  , , r '  l , - t  {  l  t  (  i  r  l  r  t  .  l  t  i  r  )  l  l  ,  \ l ' i t l r  t l l l y

r r L l i r r t : ; , r l u l i u r r  i r r  r v l r i c l r  i t  i s  i t r . , l r r l r l e  x r t , l  \ l r i t  l r  r l , , e s  n , r t r r l l c c t
i t  t r i , '  | | | l l {  l r .  t ) r r  t l r r r  r r ' l r 0 l r ' ,  i t r | l r r l , , l r i (  l r i t t i r l ( i  t l t , t s  l r t . t ,  l ) t l t
so r l i L r  t r i t r i t t r ' ,  c i t r i t t t ,  ( , f  i l t l i ) l r i r t c  l l l i l J  l r c  t t . t , l  o l  t l r u  co t t t ' spo t t t l '
i r , g  . r r r r r r r , , r , i r r  o . r l t . - .  \ l l l r , , l r J l r  i t r  1 ' t t r ,  r , . r t ,  l  l l , u  1 ' r | c i 1 r i : r r t u
i r , - r . , r , r l r .  , l i * . , , 1 v . "  \ \  i r l r  . r r ,  i r , r . . r r - , .  1 , 1 , , . , , 1  r , , l  , . u l , , r ' ,  r l r u  l r l t . - r . r r c r :
, , f  t t t "  . , r '  t r ' t r  l n : t  r u t t L  , ' f  . , r , - t  , , t  t l , ,  - ,  . . r 1 t .  r ' ,  r ' , 1 ,  r ' .  i t  1 ' ,  r ' t e ,  t l y

i r r - , l r r l , l e .  I  I r . r r ,  r r = r r , , l l 1  1 ' r ' ^ .  " ' 1 , . 1  
l , r '  t r , l , l i r ' ;  t , r  r l r t '  1 , r ' r ' r ' i 1 r i -

t . l t u  (  f l i : I  , 1 . ' , i t t t t i t t ; I  t l r u  l l r ( ' l l r ' r r  N r r t c t  : 15  (  u l r r I l r ' l e11  i t '  I t t r t t  bc

a t t , l  t e t t r , r l i t r g  a , i  i i t t l c l t  t t r u t c  t r d  pos ' ' i l ' l u  N i l l r  : !  I ' i l ) e I t c ) ,  l r

! l l , , , l , r . r l , i , r t t , ; t t t r t o f \ t r l , l : f , i l t l ' r " r l r , ' r r " 1 t t : r r r t i t i r s ; r l r , , t t t l i t l
r .  e .  t r [ t r , , l r  I r : ' "  \ r { ) l l l t l  t l i i s , r l v { i  t l r c  1 r r t I  i 1 , i t . r t r :  l r r t t  f 0 t  t Lo
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182 )1. (\tre11 .1., d-^lll,,t, r!, i,: It, 'rt,r uf '\ 't lttt.

s i l t s  P r ' cne t i t :  t l r i s  r r r r r I l r  r ! i l l  , l i . . . r l v r :  t l r r i  g t ( ' . i l i r t  i ' i t l t  l , u t  r L , , l
t l r o  i v l r " l t , ,  r t l r i c l r  i ;  l ( , t  r ( , r ( . s i r t r .  - !  l i r r l , :  , , f ' ' ,  - ' r r l r r r , L t , . , l
t . r l t t t i , , t r  , , f  u t l r , r , ' r ' i (  t , i l r . r t , .  i "  r , ,  | , ,  . r , | , I , , | ,  j r . . t  ,  r ,  r r r l ,  t " ,  t l .  I
c o r t r  l L  t  r :  1 , r t r i p i t : r t i , ' r r .

A "  r l , , . i , r . , r . i i , , l  i r l , i , , : u i  (  '  ,  I  r  I  i  r  r  I  r  .  r  I  |  - r '  1 , ,  c l r . r  r r  g ,  .  l l , ,  , , r ' " , , r , 1
o f  t l as l t i r r {  t r c r , l , : , 1  r r r r t . t  r l t l ,  r r , l  t t | , r t t  t l r , :  o l , j r ,  t  i r r  r  i r r r r .  l i
\ \ ' i u t t c r l  i , r  r r r r l . t . i . i ,  l l , , :  r r ; r " l r i r r i  t r r r t . t  l r c  t u l r i , r l L , r l  r r r , r t L . r  l i r r r  r
u u t i l  f r i l r i c  s a l t i : . , r . . .  t , r  c , r t t r ,  i i r t u - v ,  L t t t  t r , ,  i r r r r , , t t t r t , , t  r i ; r - ) , i r r g
\ r i l l  e u t i r e l )  c l i | l r i r r r r t e ' i t .  , \ t r , - r '  s r j \ r ] | |  r ) r  c i ; l r t  . , , l r r t i , , r r .  i r r

I ) u r - c  l r i L l c l  a r r , l  i r .  r r r r t t - t  P I , ' r ' i 1 , i t . r t i , , r r . ,  l l r o  I r r L r t r  | i , r l  i .  t , r  L |
l l r t , r t r r , , t r . r  t i l t l r ' .  t l . ,  l i  1 r , i , l  t '  r ' , , , 1  , , l t  i r r  , ' , r , . 1 l  r , l '  . , .  l "  .

o i t r l , . j  u i t l r  i r  l , r l r r r l ,  i r r r ' l  t l r '  r ,  t l . '  , r r r r r r r , ' r r i "  l r i l r  , 1 "  \ . , .  r ,  1  " , r t
r v i t h  Ua  p t l  c r . n t  i r l ( . l r , , l  u l t i l  t l r e  l j l t l a t c  l c i r r ' , -  r  r  ,  ,  r  I  r  i  r  r  - . .  ,  ,  r  r
c v a p ( r r l t i o l r .  ' l ' l r r  s r l ) - t i r u ( i |  : r r  t l r i s  l r 0 i r i r  i .  . t i l l  . , , l r r l , l , r  i r r
' r v t t e r ,  t l r oug l r  r n l r ( i l r  l c . s  r o  t l r r r r  i t l  I i r ' , t .  L ) r r t i r r l  t l r c  l i r . l r i r r l
t l u :  r , . , l r r l r i l i t l  s l , r r r  l l  l r r t l  ' t , ' i r r l i l - t  r | i r r r i r r i . | , ' . .  r r  I i r l l  l , r r r r I t , r ' r ' , i
l r u t i c e J l , l c  I ' v  l , * , r r , , l  l e . . . r r r r r r i " t t i r :  t r i l r . , l r  l , . i t , g  r ' , ' , 1 , ' l  t ,

l r l c r . i p i t . r t l  i i  f l o r r r  i r -  . , , l r r t i , , r ' .
' Ln , t l y t i r .  

' l ' l r c  
1 , r ' , , , l r t c t  i r l l ,  r  t i r u l , , us l r  \ \ . r . l r i r t  i r -  i r l , , , \  L l

dcse r i b , r , l  r | i t l r  r i l r ' , r l r . , l .  \ \ ' l :  r l r i r ! l  : r l  , , r ' , l i t r r r ' , r  L r r r r | | L r r ' . I t r r r , . :  o r '
I  l i t t l c  a l x r l r .  l r r l  \ \ i r :  t l r l  r ' . , l r r : r , l  t , ,  \ ' ( : f . v  l i r (  1 ' , 1 , 1 , . r  , r r l l
r r l s l t c t l  i t g , t i t t  \ \ ' i t l r  r | i t t L  t  ; i .  l , , t t q -  1 .  r t r r r  t l r i r r :  , l i . - - , , 1 r  t , , 1 .  I t
N { s  t l t r l r  r l r i e r l  t  l r ) r , )  C .  i r r  \ , r t L t '  L . r l l r .  

' l ' l r r , , c  . i l r , , r  , 1 , , t ,  r -
u l i n i l t i ' ) l r i  r t c l c  u r r r l r .

: \ l . - - - . - , - - - - - - - - ,  0 i  r i l  l r c t  ( ( l r t  r l l \ r ' r ' .
. 1 : - - - , - - -  - - - - - -  ! i  l s
l J - - - - - - -  . - . - . - ,  o ; r t

A1  a t t t l  . \ l  r t c t r :  t t r i r , l r ;  r r i t l r  r l i l l c l e t r t  l r , r l t i . r s  ( , f  t l r , :  s ; r r r r e
n l a t c r i l l ,  l I  r v i r l r  r l i l l t l e r r r  r r . r l t r i i r l  y r f l l r u t i l  i r r  r r r r t t l t  t l , r
6 i l l l lS  \ t  i t  \ ' .

Tl rC - \ l l l ' , r t . l t l t c  t l r0 te i , r l c  c , , r t . r i t le i l  ( ' r r  r r r l  r t \ ' ! l ] r : . t t  l l '  : l ;  1 , ,  r '
c c t t t  r l f  s i l r e t ,  ' l ' l r e  t r r t u r ' '  r , f  t l r e  t c . i r l r r ,  r r , r r r l , l  r l , r ' i r l , r
n L e t l r c t ' t l r e  t t t r t l , : t ' i r t l  r ! i r '  . i l r t ' t  r t i t l r  i t  c r t l i t i 0  i t r r r ( ,  r l  o f
i r t p t u i t . y ' t i l r r r l . r  i r t t r r r ' l r u r l  t , r  i t .  o l  r r l r r . t l r r l  r l r  l r i r , i  t , ,  , 1 , ,  s i t l r
s i l t c t  i t t  r t l r r : t t t i c r t l  (  |  (  ,  r  |  |  I  r  i  t  I  r  r  t  i  (  ,  t  r  N i t l r  r  r t  l r t . t  ( i l ( . r l l ,D l : .

' l ' l re  f i l t r ' , ' t c  f to tu  t l r t '  s i l r ,  r '  t : l r l , , r ' i r le  i t r  r r r r i r l r - i .  ' \ : l  l , re
c v i r l , o l r r t c r l  I , r  r l I r r r , . . '  : l | r ' l  \ \ i r -  f , , l l r l . l  t , ,  r ' , , r r r . r i r i  , l , i ,  r l r  i r  r ,
a n r l ' c i l l i t  r c i , l .  ) l ' l , ,  i r , r r r  s . r -  t l r r ' , , r r  r r  , l , , r r  r r  : r -  . r r l 1 ' 1 , i , 1 ,  .  r , , l r
E o l t e d  i r  t r i t l i r :  r r c i , l ,  l r r , r ' i 1 , i r . r t r r l  l , , r t .  r r . r - l r , , l  r r i t l ,  l , ,  i t r , ' : :
l v n t r l  i ( r ( l ; : r r t e  0 . l r l i .  ' l - 1 , ,  r ' . . i , l r r v  t l r c r ' ,  i , r ' , .  c , , r r - i . t , , l  , i
fe r r i r :  os i r le  I l ld  ( i t r i ( j  r i c i r l .  r [ " l , i r ] r l v  i t r  t l r c  f , , r ' r r t  , ,1  tc I t i c
c i t l i r tu  i l l { l  l t t r rc l re r l  :o  s t r , r r r ! : l r l  t l r . r t  e i . , r r  t l r t ,  \ ' c tv  r . i l l i  l r r l  iu r ( l

l ) r u l , , l r . ( ' l  t r r r . l r i t r ;  g i r r . r r  t . r i l , , l  t , ,  1 1  r u , / \ r '  l l . ,  i r r .  S t r . , ' , , .  r
l r l cJns  $( ) t lL l  l ) c  fe , i r t i r r ( l  t l r r r r  c , , r r l , l  l r , ,  r r . c , i  r r i t l r , , r r t  r r l t ,  t i r rg
t h e  c o t t , l i t i ( ' r  o f  t l r e  s t r l r . t : r r r , . c .  ' l ' l r e  r " , r r c l r r - i , , t l  t l r ] r r l , , r t
6ecr rcd  t r )  l ,e  j r r . t i l i c r l  t l r  l  l l r c  r t l l c r i . r l  co | l : i . - r r ] i ' ,  o f  I r rc \ ) r l
L r i r rs r l  s i l l t . t '  s i r r tp l l  r r r i r r , l  r r i t l r  i r r l , r r l i t r ' .

' t '

l : '  l r
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l r , ' t
. i l r  ,

' l '
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, , 1 , 1
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) 1 .  ( ' t ' , , 1  1 . , , t  . | I I , , | , , , 1 , i , :  l " i , t t , t t  r 4 ' . \ r l t , t

' 1 , ,  r ,  r i t r  t l r i , ,  , , , r r ,  I r , . i , , r r  l , r  i  r  ,  |  ,  I  i  r  i  ,  ,  I  ,  ,  ,  I  , , r  i , l ,  r r , . , : ,  t l r c  
" r r l , ,. t . r r L ' (  . , \ , r r  , : , . r r r r i r r , . , I  r r .  l , r  i l .  l , r ' l , . r r i o l  u l r u r r  l r r  i r t l r l .  l , ' r , r . i f

r r r . t  o t l r ,  r ' , l l u r ,  r t  \ , . t i j  , : l r ,  r , r i , . . r l l 1  t . , r r l l , i r r r , l  r r i t l r  t l r c . i l r , . r  i t
u , , r r l , l  , ' r , l r  i , t  { i r r  v i , . r v , , l  t l , , ,  l r i a l r  l ) t i r ( , r n t , r : ( i  , , [ . i l r r r ' )  l r r , l r , , ,
i : L ' r  ( ) r '  \ , \ \ : 1 , r 1 .  \ \ ' r r  r r r i g l r t  l r i r v r :  t u  r l r r  r r i t l r  r r  l r r , l t i , l r , . i r r r r l , r -
g , , r r .  1 , ,  \ \ ' r r r t z ' r ;  l r r , l r i , i , :  , , f  c , , l , l ) r : r ,  i r r .  1 ' , , - . i l , l v , r r i  o r i r l , : .  l , r r t
t r , , t  1 , r , ' l r , r l , l 1  , r i  - \ r . . {  )  r \ \ , u l ' l  ( . , ) l t , r i l  { 1 , 1 . \  l , r ; . 1 i ;  l r ( r '  r . r l t  , , t

' l ' l ' , ,  
1 , r ' , . ,  r r t  t  r , i  ,  i t l r r : r '  l r . r , l r ' , , - , , t t  o t  r ) \ . ! { c n  i l l  r '  (  ,  I  |  |  I  )  i  I  I  i  r  I  i  {  ,  I  I

r i t l r  . i l r l r  . r t  r r r .  t o  l , r .  l , r i l l \  ,  ( , u . r i r l v  i r r : r r t i r i r l  l r r  t l r c  r r c t i , , r r
o l  , i i l r r r , . . r r l l , l r r r r i ,  . r r  i , l  , , r r  t l r i .  ( r r r r , l  r l r , r  r \ \ , ,  r , r l L ,  M I I ) r t i I I | ( j i r : ,
l i  . r r r , l  (  .  t , ,  L ,  , 1 , , . ,  r l l , , . , l  l . r r r l r t r . , ' r r 1 .  ' l  l r , . . r  u r . , r  : r l l  r : , , r r r r r l t , . , l
i r r t , ,  1 r  r l  r r ,  t . r l l i c  . r l i  c r  \ \  r l l r ( , l t  t l r u  . l i 1 l , r , . r  r , . , , r 1 , . r  , , i  g ; r s _
' l l ' i -  . , ,  r r r .  t , , l . r r r l , l r  l i , r r r ' I r r - i r , r  i r r  i r . r , l f  i  i r l , I  I l r ( i  r . . . ; r r l r  o f ' , , r -

1 , , , - i r r : :  . r  { r ,  r l  l r n r r l ) i  t  , ' l  . l ' (  r  i r  r  :  , , I  i r l l  t ] r c  l , , r ' r r r ;  - \ ,  I l  i r r r , l
{ '  t , ,  t l i ,  , r r  t i , , r r  ' , 1  l r r . , r t  r r . r .  r r l I l l l - r  s ' r .  ^ \ n  t l r u  , t l r . i r r : t  t v l r "  t , r
, . . , 1 , , ' . ,  l l r r  l r ' , r . l r  . r r r , l  r t , , i . t  r r , l t i  f i . r l  I , ,  , r  g r r , l r r : r l l l  i r r r : r ' t , , r , - i r r a
l r ,  r t  I r ' , ' r r t  t l r r r r  o r  I r , r i l i r r : t  \ \ r t c l  t , ,  r r  l , r \ \  r ' r ' l  l r , r ; r t  u i r l r l r r r
i r r t ,  r t r r 1 , t i r , 1  r l r ,  1 r , , , , . . ,  r 1 , , , i . , l l , , r r i r r : r  i u r ' , l r : r t  r L  ( n t  \ \ ' i t j  f , , l l t r l

\  1 , i , , ,  , , i  l i , , l r ,  r r r i r r r r  r l . r - '  t r r l r , r  r r l , , , r r t  . i r  i r r ' : 1 r , , "  l , , r r g . r l i r :
. ,  r r l , , t  i r r  r i r ,  l r r r r l ,  . r r  , r r r r  r  r r r l  l l , ,  , , r l r , i l  c l , , * , 1  r r  i r l r  r r  l i r l , l r t r
, , ' 1 , .  r l , ,  , r r . r l ,  ' r l , r ,  l r  1 , . , . , , l  , i  . r r r . r l l  : :  r .  , 1 ,  l i , , r r  r  t l l , , ,  i r , , l
. r r ,  I l , ( r  l r l , ,  l , L - . L r r : t  l r r t , '  , r  - r i r . , l l  t r . t  t r r l , ,  1 , . , , t l r  l i l l , : r l  r r i r l r
\ \ i ' l i  r  , r r  I  L , r r  i r r :  , r r r , , t l , ,  r  t l l ' , .  t l r r ' , , r r : l l r  t l r , ,  , : , , r L  1 , , r . - i r r g  r r r r , l . . r '
l l r i  : I r l l , ( . , , t  r l r ' \ . t t ( . j . l l r i t .  l , r r : r | r r t i r r l  r t {  l J i t i l t i U l r .  

' l l r {

r r r . r l ,  r i . r l  r r , r -  t l r L r . .  l i l - l  r . ' , 1 , , ' . r , 1  i , , r '  : , , r r r  l r , , u r r  t , ,  . r  l r r : a t  , r f
r r l r , , r r l  l i t t '  ( ' .  i r r  , L  c l r l , , r i , l , r  , , i  t r l ,  i r r r r r  l , r r t l r  :  r l r i ,  \ \ ' . r s  t | r . \ r
r , r r r , ' r , , 1  , r t , , l  t l r t  l r i . r t  e r , r r t i r r r r r , l  t , ,  l , , r  r , , l r r i . . - .  ( l r r l v  t r , r . . , :
' ' |  - r  r  . ,  ,  r  "  ,  r ,  1 . ,  , l  : r r , , l  r l , r -  r r , , -  l . , r r r , . l  r , ,  1 . ,  i r r  : r l l  , , t  r  t . , .
r , , . r ' \  L i . , l  r r , . r , I , . , , , r L , , r r i ,  ,  r  ,  r  ,  l  .  ,  l  ,  r  i  \  ,  I  l  r  ,  ,  r  ,  r  r l r , ,  r : i r  r  i , .  r r , . i , l
. r , l l r , r r t r , : l  l l r i .  t r ' , i , t r r r , , t r t  s , r . -  r L . 1 , r , r f , : , 1  t r r ; r r r l  t i r r r e s  r r i t l t  l r l l
t l r , r  , l r l j ,  r l r r t  l i r r i ,  t i , '  , , i  t l r ,  - - r r L . t , r r r , : ,  , l ) , 1  \ \ i r l r  l l r c  s r r r r r r :
r ' ,  r ' l  l | . I  I ,  r . ' I . L . , I t r r l ,  r r . , . , r l r r , r r .  r , , i . , , l  - , t t l , ,  r , r r l \  i r i : I r  t .
,  1 , . I r  I 1 , ,  ,  ' , r r , 1 , 1 ,  r ,  r ' , , r r r I t  - i , , t r  , i l  l l !  l  . , t i  l i , l  i r r t , , .  r r , , r r r r . ' l
g l . r r  - i l \  l ] r !  l , r l t  i t r  I t , ,  { , t : ( ,  \ \ ' , t r  u \ J r r .  ( , t  l t , \ r l f ( )X { . t l  s c t  f r ( j c .

I t  , , , r r l , l  r r , , t  1 , , :  , , v l r ' 1 , , , r [ , , ]  t l r , r t  i r r  r l l  t l r e - c  t r i , r l s  t ) r c  r r r r t c -
l i : r l  l , . r , l  1 , . r . . , ' , 1  i t r t , ,  , r t r  i r r . , r l r r l , l t  f , , r r r t  l , r . l , , r ' c  t l r t  . i l l t l  r l r t c r -
r r r i r , r r t i , , r r  r r . r r  t r r . r , l , .  l ' l r r t r  r t l l n ; r i t r r ( l  t l r , . n  f , , r ' , r  t l r i .  1 r r , ; " i I r i I i t 1  :
t l r . r t  t l , o  s i l y r t , : o  l t r r r . a  i r s  s o l r r l r l u ,  r t ! i g l r L  l r c  i r r  c 0 r r r l , i r r l t i i r r r
\ r i t l r , i t l i c  r i c i r l  r r r r r l  t l r r t  i t '  c l r i r r r : I e  t o  t l r e  i r r " o l i i l r l u  r : o r r t l i t i , r r r
\ \ . r i  l ' i | l l : , . , 1  l r . v  i t s  . r l r r l r r t i r r g  l r o I l l  t l r c  c i t l i (  a e i , l .  l t  s t : , l r r t ' r l
r l , . i r . ' 1 , 1 ,  t l , . r r  t l r j ,  r i , . r r  . l , , , r r l , l  l , t  t , " l i r l .  r \ 5  l l , , :  t , l r j r . c t  u r r s
l , '  , l (  t ,  [ | l i I | , :  l l r r  ( ] , , 1 r ( l i t i , , r r  , , 1  t l r r :  r i l \ , t  l  i l r  t l r r :  . r r l , s r i r t r c c  i
u r i . l i r r . r l l , t  f , , r r r r r - , 1 ,  r r  r , i r l i r r g  : r .  i l t  i r s  1 ro ; . i l r l c  t , r  c l r n t r i { c  t l r i r !
i , ) f r r  l r )  i r t t r r r l ) ( i  a l  g r r t r i l i c , r t i o t t ,  t l r r :  u r l l  co r r | su  v i t i l i t L l c  \ t ' u r i

. t



{S+ )[. C,trey Iet -.'lll,.,l ro1,ia l.'.'ttnr of Siher,

to  r le t r ln r inc  t l re  l i r t io  l i c tu  t 'e r r  the  s i l vc ron  t l re  o le  lnnr l  anr l
thc  c i t l i c  tc i r l  on  the  r r thcr .  c i t l r r : r  e rc lud i lg  f ro rn  t l re  dc tc r -
f i t i t r i r t i . r t r .  , , t  c l - ,  r ' ,  r r r ' , t  i r r J .  f l . r l r  l ' ' r r i , , l r  r , f  t l r t  r . i r | i c  l , . i , l
u - l r i | l r  r r ' . r -  c , ' r ' r l ' i l l , , 1  r ! i t l r  . , ' l i l l D r  r r o t l i I  c i t r ' : r t c  b , , i | | g  l r . ,  d  i I
erccss) ol rsit l i  ir,rn. Tlrc i i lst irttenrl)t \r i ls to crclutlc tsit l i-
ou t  l c rDor i lg  i t ,  ln  r rs i rg  W, , l co t t  ( l iL l rs 's  i r rgcn ious  r r ru t l ro r l  r . , f
1 , r ' L ,  i 1 r i t : r t i r r g  r l r ,  l ' . r *  l ' r  l r r , l r r , : ,  r r  . r r l 1 ' J . i , J , . . . l r ' l  , l , , t u l . u r i l r i r I
t l r , ,  r L ,  i ' l  t l r r r -  . , : t  f r ' . ' ,  i r ,  r  : , , l l t i , , l r  , ' r ' i 1 i r r , l l . r '  r r , ' r r r l r r l .  T t  r v . i .
ascc l t l i r rc r l  bv  c l rc fu l  c \ l ) ( ' r i t r rou t  o r r  u ' r : ighc t l  q r r r r r t i t i cs  9 f
pure  ar r l r rd r ' , , i r s  c i t l i c  l c i '1 .  t l r r r t  r \ i r c t  t i t r i r t io l  c r r i l r i  l re  ma, lc
t i th  thc  r i i t l  o f  p l rc r r , r l l r l r r l r r r l , ' i l ,  ' l ' l Le  n i l ver  r l l s  ner t  re r l i s -
so l tc r l  u r rc l  es t iu ) i l te r l  l s  c l i l , , r ' i r le .  A  l l l gc  n rur r l re ro f  de ter . -
t | l i l l l r t iu l l s  \ l c rp  t t t . r ' ] , . .  I ' r t l  t l r , .  t r r r . t l l , , , l  l i l l ' \ ' r r l  l r : : r t i : l j rn t , , t \ ' .
I t  \ \ ' t :  I , ' l l r , l  l l r r l  l , , , f r i " l i . , , l  t l r q  - : t l r e  I i r , r t ,  r ' i : r l  u ; .  r u t t , , l  u l u i r r
s , . l , r r r r t '  l J  : i . r le  ' l i t l ,  f r ' r r t  f , . v , . r r  s  i ' l '  1 . \ '  , l i r I ,  r ' ,  r r t1  11  : r r l r : .  l l r
f r r ,  t .  t l r i .  r ' t | r  , l i . , . , , r r l . , r r ,  e  rv r r '  i r r  i r .e l f  r r  l , tu  I  t l | l t t  t r , '  : t . r , r ' l r iu -
rne t r i c l l  c t . r r r i l r i r r r t iu r r  e r is tc r l  l ) c twce l r  t l i c  s i l r .e r  u r r r l  tLe  c i t r i c
ac i (  l .

The irup,-r'tuucr' ()f t lre l l i l t tcr led mc to tuke it up agrirr
* i t l r  r l i l l t r l r r t  r ru i l t : .  e ; t i r l i r t i rg  t l l l l  c i t r i c  uc i r l  l , r '  ( i reusr is
lnc tL l r l .  I l  t l r i s  r r rc tL ,x l  t l r c  i , ) lu t i l ) l l ,  r f t c r .  be ing  t . t . luee , l  t ,  , r
smt l l  l ru l l i .  i s  e ruc th  l l ! l l t r l l i zc , l  l t l i t i r  a rn r r ro r r iu  o r  . rcc t i ( .  l c id ) ,
i s  t re t ted  u ' i rL  l r  i l i g ) r t  , : r , , . .  , , f  l l r l i nnr  acc tu tc  a r r , l  t l ,e i i
m i rcd  r i ' i t l r  t r r i cc  i t s  Lu l l t  , , f  l r ; ]  I )c r .cc l ) t  i t l co l ro l .  I t l t  s tund a
dr r l  a r rd  t i l r c lcd  i rn r l  u . rs l r r ' ,1  rv i t l r  { i i  | c r .  cc l l t  r l co l to l .  In
ig t t i t i r rg .  r t  i t r ' , l r ' , ,1 , . , , f  .u11 t ) r r r l i c  i rc i t l  cor rve l t  the  l ia r . i r ru r . . l l t
i t r t u  s l r l i ' l . r l ,  i r r  r t l ' i ,  l r  l , , r ' r . r  t l r l  i : r i r n l l i , , l r  i s  r r r : r ' l r ' .  - \  D r . t , -
l i r n i r t . r r l  n  i . ' l  r  i ' 1 .  ,  r r ,  i 1 l ' , . ' l , L u . r r r r i t \ ' ( , f ,  i r l i , . , r ' . i r l . l r , , r r o , l  i l r . r t
t l i is nr,:t lr,ul girlc ir i l l-r '  S,,,,,1 rcsults. I \\ ' t is ol)l igcrl to vitr\.
t l r ,  r r r s t l r , , ' i  - , ' 1 1 , . . \ \ ' l ' . r t :  l l r ,  l ' r , ,  i l , i ( r r u  o i  l , : l I i r r  r  r . i t r ' . r t ( '  c r , r . r ' i , , 1
r l o r r t t  r r i t l ,  i t  , . r ' . , r : 1 .  i r ' , , r r  r , ,  r ' ,  r , , i c l  i t  , , ,  l r r . c v  i r r  i r D t , , . j r l a l r c ( . ,
I t  r r r r - .  l l . ,  r ,  l . , r i  .  r i f ,  r  t l r ' , r " r - 1 ,  r r . r - l , i r r g  r r  i r l r  r i j  

' 1 , r ' r .  
c c r r r

a lco l ro l  t i l l  r ' \ ' f l . \ '  tn l i  c  , r t  l , r r l iu r r  l t co tu te  r l r rs  r .c r r r , r i  t r l ,  d is -
Fo l l c ( l  on  t l r t  t j l i L ' r  r r i t l r  r l i l r r t t  l r . r ' r l r , x : l r lo r . i c  l c i r l  ( r t c iL l  l .  i r . l te r
I t t )  i r r  rv l r i r . l r  l ra l i r r r r r  c i t l rL r r .  i .  c \ t r f rne l \ . so lu l , l c  i rn r l  u .as l re t l
t l r r ' . r r : l r .  I ' l r i -  \ \ . ' .  f . l l , , ' \ ,  ' l  l , v  - r i l l  r t r . : r L , . r  : r e i r l  u r r , l  t i r ' . L l l y
' r r i r l r  r r ' : r t ,  r .  l , , , r r .  r l , ,  r i l r r . . r , l .  . r r i l , l , r r l i , .  . r , . i , l  I , r c t , i l , i r : r r r . , i
snr  ' \ \ ' - \ \ ' l r i tL .  l ) iL r  i r r r r r  su l r r l r r r r , .

l i r r r  t l r i -  r r r , r l l  I r ' ,  l , r r i r ' ,  -  t l . . ' r  L , , r l r  r l r '  . r r l 1 , l r l c .  : r r l l  r 1 , , .
r ' \ , 1  : :  , ' t . . , , , J  .  . , r ' , 1  L  r ' r ' i ,  , ' I | . ' | |  - L , r I I  t i r - r  l r . r v r  l r r , , . r r  r u . r ' t , . ,  r j r '
r . r r r ) r r \ i .  ' l  l L ,  i , l r rc  ; ) l r , r . ip i t , t t r j  \ r i t s  t lL ( , re i , r fe  \ . , r .1 i . ' r l  t r i t i t
d i l i r t c  so l r r t i , , r r  t , l  u r r r r lo r r i (  i r i t f . r t ( '  u r r t i l  t ] r i s  I l s  e l l c f t r , r l .  ' l ' hc

r r t r .c ' ss i t I  f , r I  t l t i -  l ) l l l i i i r i l l i , , t r  \ rx !  l ( 'g r . r t tu I ) le  i rs  i t i t r r )d r r f iuq  a
pr , . . i l ' i l i t r - , , f  , r  , l l l l l rgc  t l r r r i r rg  t l r ( '  t rc rL t rnor i t .  I t  $ .a . ,  l r , . ,u .cvcr ' ,
i l l ( l i : l ) (  rs r r l , l c  t l r I i  t ] rc  fcn , , l ] . .  f c r r i c  i i l ] ( l  so( l i c  c i r l , i t tes  l ) t . c ic t l t
s l r , , r rL r l  Le  g , , t  r . i r l  , r f .  T l rc  r r r i i te r . i i t l  rL f tc l  t l r i .  t r { , : r t1 ra1 t  \ \ ' i r j
s t i l l  f i cc l . r '  s r r l r r l , l c  iu  wx t r r .  t ( )  a  t l l r . k . r .e r l  . .o l l r t iu l .  Au  c r -
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anii lation of its absor'ption sl)ectrunl eh,irvetl it to b,: sti l l  a
true solrrt ion. Fronr tlt is solution tltc silvet n-rts {irst rctlovt:d
lrl II,S rrrrrl thou tlrt '  citr ie acirl s' irs dctrurtircd itr tLe lb,)\ 'c
descrilrrt l rvlr '. (If t lre sil lel were tLru\rrl dorlrr by lt ldr',r-
clrlolic rcid. the reliubil i t-r '  of t lre cit l ic t lcteuttitt irt iurt trottLl
bc  i r r rpu i r , ,d .1  Ner t .  t l r , '  s i l v , r  su)1 ' l ' i , .1 , '  \ t i t j  cu l r \ ' (  r t r ' ,1  i l r tu
c l r lu r i t l t ' u r r t l  rve i l l r , " l .  TL , '  rc . t t l l  { r re  t l ru  r . r t i , '

1  g r ln r  s i l vc r  to  03 I1)b  gr : r l l l  c i t r i c  ac id .

ftr this clsc wlslt irtg ortt the sttipltrrtt 's, etc., tr ' ,rs att atT', ir of
scvcntl dlvs. TIre ivork l ' ls rclir: itted, redttcittg tlrc t itrtt l ts
mrrc l r  l s  p i rss ib le .  TLe nr l t c t ' i u l  rv ts  I r 'ec i1 , i ta t t , l .  dec l l l t c ( l  i l s
6 ( ,on  rs  - ! , t t le r l .  t l r r { )wn up( ) l  t  t i l t c t  P t t r t I  r t t r t l  t l r t  f t t r r t r t l  kc l r t
cor , . t i l l r t l l  fu l l  , r f  l t t t t r to t t i c  t i i t l i t to  in  t l i l t t l c  so lLL t i , ' r t  l r y  i t  r l r t . l t
bo t t le .  Bv  us i t rg  r -e t ' -v  t l r i ck  papc l  a l r t l  I  l , , rsc t f t t l  l l tess t t l c
tLe enti lc't ' l-r l i i irg rl is rtpi, l l i '  t irr i-.1'eil s,-r i lrrt irt l lrout sir
Iroun froru fir ' .t plccipitutioll t lre rl l tcl i l l  q1-r 1|lqrt ott gl r l-r '
l  lshetl, rr:rl i ;sulr-c,l utri l  agtin fi l tcrc,l l ttr l l , i i tcerl urrdclthe
ac t io r t , r f  I I ,S .  TLe tes t t l t  u i t s

1  g l ln r  s i l ve I  to  0 l i l0  c i t r i c  i r . i t l .

\\ 'Lctt t lrcsc leltt iotts utr: tetlttcccl Itoltr t leiglrts to erlrt iva-
lents, t irc,v l i tcorrc :

.  No.  '1 ,  I  equ iv .  c i t r i c  l c i r l  to  5 ,1  03  equ i \s .  6 i l \ c r .
No.  2 ,  1  ' {  r r  lo  r ' :

i r r , l i , . , r t i r r g  l n t l r  t l r . r t  t l r e  I ' r ' , 1 ' , r t i , , r i  " f  
t ' i t l i "  r r ,  i ' l  l ) r ' c : , r r t  i 3

t r r i a l r l u  : r r r L l  t l n t  i t  i .  c r r t , r i r r l v  I r , , r  i r r  
" t o i ,  

l , i r r r r ,  t t i '  l l  , ' r r r , l ' i '
n l t i , , , r r  s i t l r  t l re  s j l v t ' t ' i t I  t l l e  E l t l )s t lnce  e t r t t t t i r re t l .

I t  l rus  becn r l t , ' a t l "v  su i r l  t l r . r t  t l r t ' - .e  su l t t t io t t .  L l f , , r r ' l r c i r rg  ' ; - -
rc tcd  up , , r r  l r r  [ I ,S  l c le  esr r r i : t c , l  , rp t i c r r l l l  a r r r l  io l rn ( ]  t { )  l ) c
true soitrt i,,rrs. tLe itrlercltr ' , t l l( lcfore -ret'rrt i to bc vt'rr '  1

;i;,;'; ii ';-iri*"- lii.'t" ari .,li,,trupiC ]t,rttr ,,t sil'cr frr,eli' 1'\
so l r r l , l ( .  i r r  r r ' . r t '  r ' .  T I r i .  i -  r r  1 , r " '1 , ,  r ' t1  '1 ,  ' ' \ t  L  l ' t i , , l r r r l  i t r  I  r r r ,  t : r l
tha t  I  La lc  a t lu r i t te r l  i t  u ' i t l i ' I r i i r c i ,  

' l r t s i t ; r t i , , r l .  ' I ' l re  
1 , r i r , c i1 , , r l  i

a fq lu lc ! r ts  l t le  l s  fo l l , r rvs :'1 ' lLc  
c . r r tc r r t  o f  s i l ver  iD  t l rc  var i ( )us  P t r rd t t ( ts  r t 'as  \ . c l \ ' ( ' i l l c -

f r r l l v .  a t r r l  I  l r c l i cv r ' I  n t l l  say  r l t t i te  rcc t l t i l t ( ' 11 .  de t t r t t t i t t c r l ;  i t
r r l s  c r t r i  r r r ,  l r  I ' i l l r .  l l s )uv i  l l i , ' r ' " J ;  t rL r  , lo t ' t .  - \ .  , r l r . ' , r , l v
rcmr lkc , l .  t l r i s  v i r l tL r r l l , r 'ex i ' l r r l . s  t l r , :  p t t ' . , : t rce  , , t '  , r l l  e l , , l r rc t t i - .
except  I r . r ' t l l 0gr r t  u r r r l  l r t , ss i l r l r '  . , r ' t ' gc t t .  T l , . .e  c ] . l t t l t ' r t t .  N t l t
cuc fu l l l  seu tc l rc t l  l , r r ,  L t t t  t l re i r  l r t csc l tce  c , ' t i l t l  r t l t  l r l  r l t  l cc te r l .
t l \ r  sup i r , rsc  t l r i t l  l r r :  l r ld  to  r lo  t l i t l r  a  n t i \ t t l l o  i t l  \ r l r i c l l  :o r r le
corn lu 'u i r , l  c , f  s i l r ' , ' r '  l us  t t t i xe , l  r r i t l r  I r t t r  r l l i c  - ; i l l c t  r t  r t - r  t t t ' t
r ' , r ss i l , l . .  fo l  rs  t l re  rv l r , r l t  \ rns  :o l t t l )Le  ne : l rL ru l r i  . t i l l  l r i l u  t r r
i r l r r r i t  t l r c  s , r l r rb i l i t l  o f  s i l vc r .

\ I-c Lrrvc coustr lucntl-r '  to r leul l ' i t lL l t  stt l r . t iLrrct cuttt i l i l i l rg
olcr l) i  l )cr ccrtt  ui si l ler ' ,  rrr l  t tci t l tcr l t ,r-r l togln t l() l  o\"\ . t 'etI  

'
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cr)rIt l, inirt ion *it ir i t, t lre rernrtirt irtg :J or 3 |er cetrt frt l] 'v-
accounte t l  fo r  l , v  fc r t ' i c  os ide  anr l -c i t l i c  l c i r l  l l e tc l rn i r re , l  r i s

/  t r l c ru t l t  i l s  i l cc i , l i . ' t l t  I  i t t  r l t r i t v i  t l l c  su l )s ta l tcc  i t sc l l  t t ' l , l i l v
a  i t r r . r l l r t r t t r t i t rg  r r i t l r  t r r . le^ur t '  b l  s i tnp le  f r i c t i ( t l ,  l l evc l t l le le ;

- -  
r l , r r r r i " r ' t l l  i , l r rL le  in  \ r ' r t ; .  

' I f  
I  h , r r l  l - t cc r r  rL lc  to  t i l r i l  au l

o ther  csp i r r r ra t i , ,n  {o l  t l rese  f l t c t i  l v i r l to t l t  r t t l r l l i t t i t tg  t l t , :  so l t i -
L i l i t r -o f  s i l v r r ,  I  shou ld  L t rc  l t le , I t c t l  i t .  B t r t  l l u l le  l ) r ' csL ' lL tc ( l
itstlf.

\Ylrt ' t lrer in soluti.,u it eri.ts rr '. t h,vt)rlte, t lt i tt is, in trt, lte
in t i ln l t c  co lu l ) i l l t i , , l  s ' i th  r t t c  ( ) r  I I )o re  t ' l L t i \ i t l e t t t s  o f  rv : i t c r ' ,
c iu l t t ( ) t  l )e  s t i t l  r I t rL  c r l t i l e  cc r rx i l l l \ ' ;  b t t t  tLe  tas . t  a t t ta l { l l t r r l t -

<  t io r r  rv i t l r  r t te tc tu r -  scc t r rs  L r t t , l l i  to  l :L te r t  t l r i t t  l i es ' .  No t r t t r t t t - .
couh l  l ,e  f . , t t r r , l  fo r  s r r t l i t tg  t l r . l  , l r r t . t io r r  l l  r ' . , r lu t  c l . r ' .  ( 'o t ta i t r l l

l l t  l l t l o  C,  a l l  t r r t t l  i .  c r l x ' l l c , i .  l ru t  t l r i .  i s  o f  c , r t t r ' .e  no t  a r t
u r ' {u t r r r r t .  - \ l l  t l r ,  u : r r " r "  i .  r ro t  cspe l l t r l  l , . v  i r r t l c t i t r i t t  e r1 ,o -
s r r i u  t , r  i l  l l , - l l r r , , v r r ' - . r r l I l n r l i c  l r i r l .  I l t r t  t l r c  I ' r o l ) { } r ' t i u l i  i c l t
i s  r - t ' r  v  s tu ,L l i .

T l rJ  n r r r re r i r r l  c ru r r r i r r t ' ,1  r r - l s  i t r  a l l  c i t : c i  i t s  I t c r r l " r  as  l , , rss i1 r lc
t l re  . r t r r rc  i rs  tL r t r  , ' t i ( i r t . r l l r '  p t rc i l , i t ' t r r r l .  l ) t r t  l rL .o lu to  i ( l t l l t i t l
c , ru l r l  l l r r t  l re  t , l r t l i r r r r l .  T l tc  1  I  t  t  t  i  t i  t  :  r  t  i  ,  ,  t  r  r r i r - r i l r t te l r '  ) le tc : . l i l . v
e i l l ] c ts  s ( ) l t i c  c l r . t t tL tc .  TL i .  i - .  J r r \ ! t l  I ' v  t l te  e ( , lo r .  ' l ' l r t l  f l t r . lL lY
p r ' , ' i f i r , r r , , l  I r r : r r , r ' i . r l  , l i - ' , l r ' -  r ' ,  r '  I ' j ' ' " 1  r ' , , 1  i i l r r i  l .  l , r  : r ' ,  i t
i l i l u t i i , r r  r . i l , , l i . l '  r ' c ,1 .  

' l ' l , ,  
l ,u t i t i c , l  s t t l , . l i t r rc l  g i t , , '  r l ' ,1  , r 'Le l

rc r i  s , . r lu t i , , r r .  \ \ ' l r i , ' l r  s . i t l r  r i i l u t i ( ) l r  t ru r i r i l r s  s l i l l  l ( r (1 .  ( ) l  t l r c
n l t  l r i  r ) f  t l re  . t t l ^ t i r r , ' , .  i r r  t l r t  c , ' r r r l i t i , t r r  i t t  r r ' l L ic l t  t l tev  wr t t '
a t , : ' l r z , , 1 .  I  , . r r '  . 1 . . r l i  \ i t L  - , , r . n '  1 ' , , - i r i r ,  r . , . . .  r r r ' , 1  t l , t . ,  i r r ,  l r r ' l "
a  su i ' : ta t t , ' .  ' r , l r t l , i c  i r t  Nr to r  i l l l ( l  i r c r t l l l l l l c - - i  i r l ) l ) c r l r i l l g  to  l ) r
l r r r r l v  l i t t te  s  i l  r ' .  r ' .

' f l i c  c , ' r r - . t i t r r t i , rn  u l  t l r r  l i l r r , r  l r lu t  s t t l r ; l i t t rce  t t  t l r t  I r r ( ) t r rcu t
o f  f , r lu l i r t i , ' l l  tL , l  r rL i l - t . t i l l  r r r r r l ,  r '  i t s  t r to i l r t t  \ r i l tL ' r  i i  i l  l r t rL f f f t
r - , f  mo le  r . i i l l i ru l t r ' :  i t  c , ,u l r l  r to t  l rc  su i r l  \ r i t lL  cer t i r i r l t l  l l l i t t  i t
\ \ ' J -  r r n l  i n  j , ' l l r r ' \ 1 i r \  . r l t ,  r ' , , 1  i | t  t l r , '  1 , r u i t i , ' r t t i , ' l r .  ) l r i " l r  r i r , , ,
a r rL l  l rLb , r r  \ f c | r  : l ' f r t i  i r t  c t l , l t ' r t ve , r ' i t rF  io  sc t t l c  t ] r i .  po i r t t .  r | i t l r -
ou t  c  t i | c l r '  : t t i r f i r (  l i r f \  t c : l l l t . .  u l rd  I  r t t r  l l t  l ) r ' r : s l I t  e l l { i l 3 t ( i
i r r  t l r c  s i ' l r i . l L  i , r  i r  l r t t i r l  r l t t l r , , r l .

WLcr r  t l r i s  L luc  s , , l tLL Ie  s l r l , s t iu rce ,  l ) l l r i i i c ( l  c i t l l c l  l l  s ' , rs l t i t t {
vc t I  u lo ( le f i r r r l v  Lv  u t r t t r t . i t r i t t t r t  t t i t i : r t t .  o r  b t  r t ' l r s I i l r {  rv i t lL
pu ie  \ \ ' i r i r r ' .  us in f ' t l , , , . t '  l r0 t r iL , l l s  NJr icJ t  t t ' t r t t i r t  lL l t t l i - - , , l v t ' t l
l i t t l  r r r , , - t  l l i .  l , c . ' t t , ' , t r t i . , i  t l r r ( , l r { l r  t l r c  i i l t c r ' ,  i .  I ' r r r . lLo , l  o lc r '

I ) . I I r ' l ' i l t l d  t l | i , : -  r l i , i , l l . r ' ,  i r  t r l , i l , i r .  l r  rc r \ '  l r t r t t t t i f t t l  s t l ( ' ( l ] rs i ( t l
i r ' , r 1 , ' ' . .  . \ t  I  I  '  ,  

'  
r  '  ,  '  i  r  r  ,  r  r  t  " 1  . r 1 , 1 ' 1 1 i 1 1 -  i t  r r 1 ' 1 , r ' : r r ' -  I ' 1 " " , 1  r " l :

n l r , r r  I r . r l [  ' l l r  i t  i r . r .  : r  . 1 ' l ,  r , , l i ' l  l r l r r .  t ' , 1 , ' t  r r i t l r  r r  l t t " t " t t '
r r rc t r r l l i c  l r lh : t t i l r r ;  l r - l r ru  , l t r i t c  t l r " r '  tL is  r r r t t l l l i c  e l lec t  t l i - ' r r l r -
t ' r r . r : , r t , , l  t l ' e  , . , 1 ' , r '  i -  t r r r r r ' l ' l t t , .  l j r a l r r i r , " , l  r r i r l ,  r  1 u , l : r t i z ,  t '
i t . l , " r r .  r l , , ' - : r t r ' ,  , I ' . , t . r ,  I ,  r .  x -  t r  t \ \ ' , '  r ' r ' t l r ' ,  r e , l  l , r ' . ' r r ' . - " I  l i * l . r
p , , lu r i zer l  i r r  1 r l .L : t , ' s  le r l r t ' r t , l i cu lu r  t ( '  c tc l r  o tLcr  t l l : I l  i l re
dcscril-retl fultLct ott utrdet lJ.

!
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)1. Carty ltu-Atl,tttopic Furttts oJ'Sil,:*.

o
* b r

I

,  
\ f l r r n  r l r r . [ r ] uc  i r r l , ; r : t r r , , c  l , r , . l , r r r cd  i r r  r . i r l r , . r  r r . , r r . , l r i , . .  m , r r . u

s lu t f l . v  u l ,  l r r r r r J , .  t l r ,  . _ r . c . r r l t  i s  r r , r y  v l I i , r l , l . , ;  s . , r r i , . r j r r L , . -  i t  i s
U I I { l r t .  L l t u . l r  l n c l J l l l l r . :  . - , , r r r , . t i l  c 5  d r r l l  l c . r , l  r u l u l . ,  \ \  i r l r  i !
n r c l . r l l r c  l t ' l l r \ ' l l u t l  O I l l - r  \ ! l r t j r u  i t  l r : r s  , l t . i r . , l  r g : t i r r . t  : t  s r r r u l t l r
6Ur l xe t .

' 
Il. Ins<,l,ilc Fctnn of tlLc J'ore1oitt,1.

.  1 ' l r c  s o l r r t i , , r r . o f  r l r r '  l , l r r e  1 , r . , , , l L r c 1  j r r - r  , 1 , . . r , r i 1 , , , , 1  i -  i r r r l r r . r , , , L l
l n , a  r e t i [ u l i i r l , l e  r r ' . r r '  [ r ;  t I r I  u r I r ] i I i u r r  u i  I l  t , , _ l  i l r j v  t j ( , l l t | , 1
S l l l r : t . l t l ( r . . . .  b ! ,  l u r  I  l L i l v ( , r r u t  f , , r r r r d  i r n . ! . t l l i r l  r l u ( :  I r r t  1 , r . , , c i 1 , i _t l r l (  i t .  l - , r l  on l J  

"u l j t l e  
. , , l r r t i u r r .  , r , _ ,  r r r t : .  t r t l t  e \ . , , t l  . r  su lu t i ! , t r

or gul l l  iu ' i t t , lc.
Ne  t r t r ' : r l , : , r l . t -  r l . r r  I ' r c , , i l , i r a te  t l r p  s i l r . e r  i r r  n111 , . , , .  ; r  . o l r r l , l r

O I  i r n  U , i u l | l 1 , 1 , . f , , r . r r t .  . \ l l i . , ] i r r r , . r r l g , l , , 1 1 1 . . ,  r r i  . i L f , , r  a n , l  , . i t r i r t u i
t h r , r r r  ' l o u  r L  l l j n  s , , l u l , l u  f , , r . , , r .  r r r , r 3 r i , . . i r r r , i  s l r l t , l r , r r , . .  . r r r , r . i c l  . r i i -
l ,L i r to ,  f (  r ' r 'or -  . r r l1 , l . . r r " .  r , i , , ) ; , .1  sr ip l rurc,  1 ,o, . * i i i i , ,  f , i , . i , , . " , , , , , i , .
a r i O  I r ' r r ' r  C r i l t t r , l L ' .  l , , L r i r  r r  l | t t L l r , . .  ( . r I t l  . i l r ( . r .  I ) i I I . . I L . , r r l | I  u t l . r r .
sr l t s  t l  , \ \  , l r rNr r  I  1 r  l t , , c r l . r . ig .  , l l  l r ]_ , , :  f . r r . rn .  ' l  l r , . " , , l r r l , l t .  f , , r r r r
c o t r :  l r r t ! 5  r  I ' 1 u , .  o r  L l L r r i . l i  L j j c l i  1 , r . c c i 1 , i t . t t , . ;  r l r v  i r r . . , l r r l , l t , .  I
I r r r  r l , l c  .  b r ' , , \ r 'n .  l . l r i , ' l r  l , r  . rc l ,u . r rud  \ .u i l l i nX t , r '  , - t " " " , , , " , i " , , ' u .
O t l l t l  \ \ _ l s e ,  r ' o r t t l l l l l r r l l \  r l . l t  k c l t s .
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lYlrrrt is vcry cur.i,, ls is thrrt t lc. irrscrlrrlr lc fr)nn rl)irv l)e rna(l(]
to letl lrn to tirc ,.olulrle conrlit i ,tn II:rrr1. substltces 

"." ""rri-b le  o f  c f i cc t i r ,a  r l r i .  r ' l r . r r r le .  S . , . l i r r r r r  l , . , r i r t r , , l , , " ' .  . ; ,  t , ; ; ;  , , ; ' ; ; ;
a  b ro \ rn  Su l l l t t , , l r t  J r " r ' r : : i l t rn  t t | , l  .O{ l iu tn  s r r l l , l r l tU  pru , l r re t .  

'a

\ c l l u \ t ' l s l r  r r . , l  F u l u t i , , l r  . r r r , l  a 0 l U l o l l i l  s U l g , l r : r t c  t ' t c , l  o t r c .
l \o r tc  o f  t ) , r ' sc  r , , l r r r i , r r j s  I r i rs  r l r , ,  sx rps  f l l " r j - r . . , i , , " f " , : . . " i i , . .
o t i l l i r :L l  s . , l r r r io r r : . t l r , . f , , , r . r r  o f  s i l rc r .s t ,v r r rs  t "  . t , " , ,g . - i r i i L  i i r J
S l l g l l t c s t  c l l i L  gL '  o t  cn I l r  l i t iU  .

.  TLe  so l r r t i . r r r i  t l se i l  l r l l l : t  l r p  , , r - l r c r i r ( , 1 - \  d i l r r t , , ,  c , t l r e r . r r . i so  t Lcsi l lc r .  tLorrg l r  rcr rd, . rc , l  s , , l l l , l , . . in  prr rc  rs31,  1 1, . .  i i , , ; ; ;  * i l j
not  d i !so lve in  thc so lur i i rn  i ts , . l f .  a ' " i r rsr r l : r r  . " ,u f r f i , , , , i i , l , ,  o iellccts. So tlrrt if a rnotlcr.rtcl-r strerns ,;irtuti,r,, of' oiie 

-oi 'tl-,e

abost '  sr rb. t , rn , ' ,  - . is  p, , r r r t , l  u lc i  t l rc  i r i .u l r r l , le  . i t r , , .  . , ,1 , " i , , , , f i
I t  ( l ucs  nu l  J l j s , r l \ ' ! .  l , u t  l ^  1 ' , ' p1 i11 -  o lT  t l r t . . , r l i r , ,  . . , l r r r i , , r r  l r r , l
I e l ) r x . l ng^ l t  \ t l  r  . l , i l r e  \ \ - . r t L , r ' .  t l t L ,  6ubs t i l  Ce  r rL_ r r r .  , l i . . , r l r . , . s
. r r i t d l l ) . .  I l t o  l l r . u l l r l , l c : u1 r5111111 - "  i s  r l . o  l t . . r , l i l 1 .  . o l r r l r l c  i n
r ) r rn"n i l .  i lh , ,  . . ' l r r r i , , r r  I r : r "  l  t i r r t ,  r 'c t l  r .o ls1, ,  , , , , , i  , , " ,  i l , " - r i i_
l u r v i s l r  r t ' J  o f  t  l r c  . , ' ,  l  i r r  r r r  5u l  t , l L i r l ( .  Lo l l l t i i , l r .

t r [ u :L  t r c l t t l i t l  ' : r l t .  l c r  i r r ' s r re  , J r .  o thc r  o f  t i r (  \ t i r ] 5  i us tdeicr i l 'n ,1. .1 ,n.c \ r ' i lx t i r r j  I  I  r  ,  .  *  ,  I  r  r  r  i  .  ,  r  r  o f  t l r r .  t , t , , , l  
" i , i , . i  i , , " . j l t

l l r  c l t l t ( ' r  t l l | ' . s L , l l l l ' 1 , ' o r  t l j c  i r r ; o l r r l , l e  f u r r n ,  r l r u  l : r t t ( r . . , , l r r l , l , . i r r
cnt t r to t t iu ,  l , l t t  s , ' l i r rur  r r i t r . i tp  i i  11 c \ ( : ( l , t i , , r r  ,  i , ,  . "L , i i , r , i
e( I (c ls  ,au cnt i r t , .  c i l i r r lu  l r rd  r . t , r r , l r . rs  t t * :  * r  l , - , - , . , ,  

" , , . i l " i i i l

l n so t l l l i t c t  l ) r o l , i t l , l J .  rCcu t r v ( r t i l r g  i t  t , ,  r r t r r t r r r r l  s i l ve r_
Ay. JouB.,Scr.-TrlRD Suares, vorl \ I Ir t I ,  \o. : l :11.-JuN!, l3!r.
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o
)1. (hry Le u-'lllotru.pic fonn of Silt,er.

I

so lu t io t r i ,  u r t r i c t  t l r c  i r r l l t te t rc r :  o f  rv l r i c l r  t l r c  , i r r l ro t t r rce  i t se l f
; lo r | l I  l l ra  c , ) r t i r  l l l l l !  c l | l r l l ges .  Ncr t ,  t ] rc  s t l i r rc  bo lu t i i ) I l  u f t r l
f0 r 'u r rs l r i r rg  r : t rs t  l re  Io r r rove t l  l r . r ' t i l r0 l r t r l .  I )u r . i [g  tL is  t t ' c r r t -
r r e r l .  t l r c  : l t l , : 1 1 1 1 r 1 ' , ,  r r t  l i l r t  r r . r ' 1  " , ' l r r U l r . ,  q r ' , r , l r r . J l 1  l u . , .  i t o
r , , l r r l ' i l i r l  l t ' r l  r y l r e t r  I t  r u l l  . t , ' t  t r r r , l y ' i " .  l r " .  l , t  r ' , , r i r r  w l , , , l l v
i r r . , , t r r l , l , . ,  I r  i s  i r r r1 , , ' . . i l , l , :  u t  l r r (n ( ' l | t  lo  ou l  r r l rc t l ru r  i t  r r t i i "1
Lr t  l r .L ! (  l l t l , l ( , lgure  o( l re l  ( ' l r , r t r ] . l ( :  t l r io  i s  a  r i ra t te r  r r .s  tu  u l r i r . l r '
I  ) r , '1 'e  t , - ,  n l ,e r r l i  t r tu te  l ' , , . i r i \ ' r : l t  lL r t r r .  I t  i ^  t , ,  l r t . r .e r r r r , r . kc , l ,
l r , ' \ r ' \ ' ( t ,  t l rL t  t )Lc=r . :  t l l , , f r ' , , f  i c  I , ' n r rs  o f  o i l v I r  ug ,111 i1g  1111"1  l , ra "
. , , l r r l r i l i t l  f ; , ' r r r  vc r l 'o l ig ) r t  c r r r rs , : . ,  i ! s  a r  i r5 rd l rc r , , , f  rv l r i c l r  r r r r ry
l ,L . r r r rn t i , , l r r i l ,  t l re  e r .c  r l i t l r  rv l r i c l r  t l r c  i t r ! i , , l l l l i l u  fL ,nu  I l  re -
(x,\ 'rr ' . irs sululri l i ty uniler the inllrrerrce of rodiurrr sullrLu,tl ' : arrd
l).r 'uts iur(i otlrel irrltr us tlc,icr.i lred iri t)rc lrrcviouri prirt of tLis
l)ri l)rr '.

' I lre trvo insoluble forrns r.rf rl lotrolric uilvu.tvlriclr I lurvr:
,1 , * , r i1 , , . ' 1  r r .  l l  u r rd  C;  ) t ,  l , l r r i . l r  F ruu t r ,  ( '  r i r l r  q , , lder r  cu lu r .
r l r u r r  l l , r .  i  ' 1 1 , ' 1 1 i 1 1 g  c u l i , ) r r b  r , . r r . l i , ; r r .  . \  t i l r r r  , , f  ) i .  . 1 , r e t , l  u r i
gltus uttd Leatcti i tt 1l wtter sto\-e to l0oo 0. Ior. a fctj nriuutes
In ,  L , r ru5  br r l , ,  r t i ( i r . l l - r '  I ' r ig l r r  r , . l l , ' s .  . \  " i r r r i la r  r i l r r r  r_ r  f  t l r c
g" l ' l . . , l " tu , l  s l l l r r r r r l rcu  ( '  t r . t ' r r rc ' l  i l l  t l r c  b [ I l r . \ \ . {1 ,  u , , l l l i red  8 ,
Irlue lrluoru. Irr lrotlr eroes it is rlre sur.ftcc ,rrly i l iat c'),urgeu,

. \  a . ,1 i r ' , , , . . r  tu  L ; ' J l , t . - - \ l l  r l r coc  fu r r r r r  t , f  s i l ve  r  u r r .  uc tcd
u 1 , " r r 1 ' r  l i q ) r t .  A  r t r , , l  I l r r c r l r r i l c r r l , t u u ' r r i o l r r i r r g r . L v b u l n r : l r u l u . d ,
e \ l , u i r u c  t , ,  

" t r r r l i g l r r .  
\ \ ' i r l r  U  r l r r :  c u o c  i . , l i r i t r . i l i r l u r c r r r .  r l r e

cu l , ' r '  t . l r i ru l i cb  f l r . r r r , r  t l ru t  u f  r ' * ,1  ; : "1 ,1  ru  r l rL r t . , , f  p r r r .c  l r . l l u rv  gu lJ .
r r rc  f \ l , cnrur . l r t  l s  r r t l  ) t | r r l . , . s t r t lg  r r l l i ' t  I l t c  | ] \ l ru \ t jL l  t ru l , t iu l l
rp t : r i t i i  i t5  i r r l l  r r r t r r r l l i c  [ , r i l l i t r rc r . ,  g i r i r rg  u r r  o . l i i t i , r ra i  1 , r , , r , , f
t l r . r r  t l , c  |u lu I  t l t1 rc r , , l s  r r1 , , r r r  l ' , " l " , i r l ' , r  r .n . r r l r ( r , t  r t , i l r  t .  r l r rJ  t l r id
I t i t l r  t l , c  rL I l , ' t ru1 , ic  f t r . r r r .  u f  

" i i vu .  i .  
"u l ' j , . , . r  tu  t . lL rL i rgu  i r . t r r r r

S l l t r u b L  i r t l ) '  l u l l t l r l l c c .

. .: l ,tL;l;t !..-.. ' l  l \\.rt D b5rrtn(.e6 vsry Hr,jarlJ irr uralri l ty urrtlvr
l l l n l r e t L (  r . .  { l t m t  u l t  I u  a l , l ) l . r ( l l l l | r .  I  l l i t v e  l \ t u  b l r e c i t l r ( . t l 5  r , f  t l l u
g L , l ' l  y r l l u \ \ ' . l l l i s t . i r r ( u  C ,  I ' u r l r  r r r u r l c  ; r r  I r c c . ' l r \ U ,  \ r . i r l r  t l r c
r ' i t r r r r '  1 , t r '1 ,u r t iu t rs ,  l l l r r le l  t l re  b lu r t r  r . , , r l | l i t i , , r rs .  I  tuu  l ras  t , i ! . s icd
tu , l rzz l i r rg  \v l r i t ( .  t ru t . t r iL l  s i l v r r ,  s i t l r , - r r r t  f r l l i r r (  tu  tu , r " , i " r .  . , r
t r t r , l ,  tX . , i r r t  , l i . r ,gg  | r ' ; r r t i , , r r  , , t  r r  . \ '  bur . l  ;  r l . t ,  T r . tg r r ' rc r r t r  l , I vu
l r l , , r ru ' l  l l . r : i r  .1 r ,1 , r , .  ' i r r r l r l y  t . l r iL t r l i r r11  l r ,  u  l ,u t ,c  i r . , ,n t t , r l  r r . l r i t c ,
L r l r , . ! | | r ] t r ; . r .  i l I ' l , J l r ' r j l l )  u s  s 0 l i d  a s  l , r j l ( , 1 ( . ,  l l r c  o r i r ( l .  i b  l l  t l , . 1 , . ! l r r i , , I
u l r ( l  - t r l l  . 1 r , , l r -  i r -  , l u e 1 ,  1 r ) 1 , ' r r '  , , , 1 , , r ' ,  { r r r I  g r l t l e r r  l r r o r t , r . .  . \ r r .
o t l rc l  b l ) rc i r rs l  ru i lLc  u i t l r i r r  rL  fc ry  r r r r_ ,u t l rs  i t l ( l  bu l r l , { )bu( l  to  l )c
l \ , r 'n r i r l r t . r r r  I r , -  r . l r rL r rge , l  ru  L Iu rv r r .  { ' , , r r , l , l r r , .  , . r , . i r i " i , , r ,  . , f  r , i r .
u r r r l  l r J l , t  i .  , r ' r t r r i r r l ;  ta ru r . rL l , l , ,  1 , ,  l ( ,  r , rL r r r j r j c r , .

l . ' l , f  i  i l  , , , , , ' l ; t ;u  .  - ' l ' l , c  l , r . i r rL , r , . . . -  u f  r j , r .  . r r l , . r , , r r r .u "  l ;
u l r l  ( .  t l . (  i r r ,  i l i t l  r r ' , r l r  r r  l r i ( 1 ,  t l r , , r . t : , r r  l ^ .  r . r , r t r r , . , . , l  t , ,  r r r l  l i u ( n r
l , u \ r , l c l .  r l , , k e i  r r . l t i l i i r r ; . r  1 " , i r r r , i  r l i t l , , r . , . r , ,  r ,  l t l \ \ . , , r . r r  . , 1 1 , , r n , 1 , i , .

. \ ! .  J o r R .  S r t  -  j t  r ( r  S i j r U r s ,  \ ' o L  \ _ y I \ . u 1 ,  \ o  : l t 3  _ J u L r  L t r u{
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l e : l I r r  J r t r r g : r r r z 9 r  r v t ' r  Y ' r , u , ,  f  " .  ' t  " t \  , l r ' r t
'  c,'r'x/' lett,l l,r'fl r y, I ro::,,r1' s,,7trl irr rn' ht 17'hr tc
at ,4$" , , { r t  " " i / , * i , , 'n ' l r i { . r  

( "  to  " \ . / " t  t t  '
t l  / t " ' \  "  L . 4 r r l r . . , r f  r f r r i r r r " r r i ' f '  " r i ' l o
td-)" iiFd-{ I i, l ir/u (i $.k-'l i l ' l , 'x.1i1le1

Lhl  a l t i rnnt r r '  , ,  r \ icL) t  hr r ' l  r l i t l r  I '  f r i t  ' l ry f  gb
r  Lnl r .  1 '1on ' . .  i , ,1r t ' rer  . r l ' , ' t t t  l r r r  Q39r '  i i r r r l ' i r

i l t e n  t l r . \  - t  I  ' t  ' !  I

I t f  t ,  I  l l t r l r  I r ' l r ' r , r I

no rc  c l l l l f l c r r ' l  l i l l c

l lY t i i l t .  )' T I t c  
I  ' o l l l  l i ,  ' r '  r '

de:itrinc rrith rl i lrr

t irc. lfLclr lt l t t r

trrter to rrlr iclr 1:l

rddet l ,  a , l r rk  rc t l
ln f i lms. is bluc.
l, l tc is {otrrrerl is rr
5  and t i  c .c .  succ
aorface c()l()l l)eC{
the ncid i-, i ttclelsr
no longcr (l f icr g
acid Pfo(lncc sul' i t

I t  s i l l  I ' e  scen
aubstance oll lv rs
of t l i lTercrt t fot ur,
I ro t r r r t  t i , ' t t -  '  ' f  t l r t'  

{1 ,31  111q.n  {o r  n
tulpiruric rrcid, irr
prescllCC t'1 tl) l 'r
0l0lnal  Y s l l  fef .

obtaineil l ' i th fc
t ra tc r  cor r t l i r t ing
or tl l lee Lonrs t l l i
Sil\.er.

It is oh-cervab'laRst 
rcid, lrave

d in r i l i shcs . te r t l i
to  l i  e .c .  to  l r l r l  1
c0nlcs mofe l l l i \ l  l

l lnt rve can ll:
nA tle solntior l
can  be  rnadc  t0  j
ttrong lr: it1. so t
8[bstiulce, r!rir\.
t i i te r  l rv  ld r i i : rg
fe r r , ,us . .u l l ,ha te
o f  s i l le l  n i tn t t
of goli l-cololcrl
idc ,  c i t l re l  t , ,  t l r t
gc r  r  1 r lu i - . lL  g r
bel,rngs ler t lrc

rtr
l
I

J .1 .7 , t t i , ,ns  n f  t l , ,  ) ' . t to t ,  t , ,  t l , ,  l : t , , , - f i ' 71 , , " . - ' f r rq  lo l , l - r r rd
, . , . r ' r '  r , , ' 1 , ' r c . l  { L J r l l l -  n n  l l r C  , ' l r ' '  l t  ' t r ' 1 .  i r l r ' l  l l r r '  l ' l r l r  '  I ' L l l r ' l l '

. r '  , 1 "  , , i , , 1  s t u ,  l  l r r r  " t ,  1 l 1 n  , r t ) r ,  t  l . : , t r ' l  - t r t  , l  j r r  I  l t , - r  I o l i l l i . l r F

i ,  
" , rc l i  

c , t l r " , i .  T , t 'p :e . iou- .  I r r l r t l s  t ) te rc  l t rs  l r t ' t ' t t  r l t ' sc l ibe t l  r

, , t * i " i l l i t f  s ta tc  in t 'e l rued i t t i  ] le t \ \ ccD tLosc  ac t i l c  fo t tn -s  a r t ( l

, , ' t l ; r r " " l j  
" i l t ' " " .  

r r l r i cL  i t r te r tncd i r r te  cor r r l i t ion '  l rL i le  t l t r r i t r i t tg

t l ' .  i ' r i ' - t ' .  t ,  l i " *  , , ' 1 " .  o f  t l , n  r " t i l r :  f ' r ' r r r  i ' .  r r c r r l h  r r -  i r " l i t '

l ,  r | n r  r L r  r , ' , t { c n t .  r a  u t r l i t t : r l t  ' i l t r l .  l l , l  '  l l r l '  I  r l ' ' 1 l r r a ' l l r l t c
- , . j ,  1 , , , r 1 '  t l r , '  r e l l . , ' r  r r r d  I ' t r r n  f o t t ' t -  r r ' '  n r 1 ' r l ' 1 " ' f  1 " ^ ' i t t g '
: ' r '  I  l t , l , . r r c t r r l r " t l r , '  i t  r o l l t r " ' l i l t t  . r : t l '  '  u l  l " ' l l  l r i l l l '  " l  l l l o '

f  i  i l ' . i t t ,  t  r i t  i ,L  n r i '  r l  :  t l , '  i t ' t '  ,  ' , "  ' t  r r '  . t " t t "  '  r .  /  / t ' r  s ) t ra r

, . "  , 1 ,  t t " ' r .  
' l ' l r r l s  \ \ l r o ' r  l u r ' r 1 ' .  " f  l , l r r (  - i l \  r ' l  i r l  l r r ' : r l o d  l l l  n

re ' i  tube  to  i r ln r l r t  l i l r '  C .  t l te l  rss t t t r re  I  g r ' l r l  c r ' l " t  a t t r l  lus te r '
i l  l ," .nn," clt lnge tl l ies Il lcc at the satl le tell l Ir 'rf l t l lrc 1\' l lerl

l i l r r rs  o f  h l t rc  s i l i c r  a le  p l rcc r l  iu  a  l to t  l i l  l r r t l r ''  '  
i l i r t  rc l , r t inus  l ) l l c l r  c l ( )sc r  t l t l t r  thcsc  cx is t  l l l r rc  s i l ve t  cn t r

l {  ' . ' , ! l ! r ' l l . , l  i r r r u  r '  l l , , r $  i l  , , 1 ' l : l l l r r  l c l r l l ' r l i l t l l l '  s . r 1 1 l r l  c n l r _ c

, , l l l t r l l \ '  \ r ' i t  r  l r . t t ' t r t i ' , t r  o l  i r -  . ,  t i l l  I ' r ' r l ' ' r ' l i : .  I  l l l :  l : - ; r c r " r r r r '

r " l i . l . ' , 1  r l . r . . r r : , t r  t l ' , '  : r f ,  r r ,  \  " f  . r r 1 1 ' l r r r l i "  l t '  i ' l  - \ \  
l r t . r l ,  f l

.  l r r r l , ' r '  , f  s i l v n r  i -  . ' l , r : ' i r r ,  l  I ' r  t l  ' '  i 1 '  l i  ' l r  " l  s " r l l r l t r l  l r r -

r l l r : r x i r l c  r n r l  r ' l c x t r i t t e  c ,n  s i l r  c l  l r i t t l t c+  i t  l t p I c l l s  t o  co l l t i r i l l

t l r , '  l , l r r ,  , : ' r ' i n t v ,  f n r  i f  r l l o r r '  ' l  r "  1 ' r ' r ' '  i f  i t  r ' '  r l r ^ l r l : r r r t ' o r r : L I  l t f

l ,  r r r  - ' . L r ' , l i t r g . '  , r ' i l  1 I ' ' i f i I : r t ' ' I  l ' \  i r | l : l r "  i r r . i ' l  ' l l l l t l I  l r r l l l c

. , , , 1 , f .  
" r  

f , '  ' , L , I r r '  n " , , r , , ' l  - i ' 1 , - r , " ' . , . .  i r  g i v r ' .  a  f , , r ' t r r  , , f  s i l r '  r

r l , i , , l r  i .  , l , r ' l :  l t , l  r r l ' i l c  r r r " i . l  r r t ' l  ' l l i "  t r i t l r  : r  l ' l r t '  ' t t t l r t " e

,\rr. \I\.--l-,; ' tts oti : l / lr ' /t"f i t \ ' //? ( ' i  ; l) l '  JI C'r 'ttr;r- Ltlr '

l , r r " c  1  ! .  4 )  (  ) t o  )  O , r  ,  t f l 1

, , r L n l r . , t l r t l .  I t r  l ' : t r i o r t -  l r r r l l l -  
' l r o r n  l . i r '  i r " ' - l r  ' l ' i ' r l l r t / l  I  

1
' \ ' : l t l l i l r c  F r l t c  i t l i '  I l r r I r l i a l I  I ' t  r \ "  o l r  l l l r  ' r '  3 (  l l \ c  l u l l r r <  l l " l  I
. l i r r l l t . i l ' " r .  t , , , i .  1 ,  1 , ' 1 e 1 1 n c ' l i r r l '  c ^ r r ' l i t i " t r '  \ \ l r i l P  t 1  l  ' r l r t . l r F  I
r o  I ' r i g l r | r ' ,  l l n w  , , ' l n r  o f  t l , n  r " t i r ' r :  f ' l  l r r  ; ' .  l r c r l I l \ ' r r -  r l r r t l t '  

I

,l]'U*it l*ii$'iil'i'',t |f '''ilji;ll I
, , 1 , 1 1 , , ' .  

' l ' l ' , t t  
r \ ' l r o ' r  l t t t ' t 1 ' .  " t  t , 1 ' , .  - i l r ' l  i r l  l r r ' : r l o d  l l l  n  

\
e ' i  t ube  t o  i l l n t l r t  1 i l r "  C .  t l t e l  l s s t t t l r e  I  g r ' l ' l  c t ' l " t  a t t r l  l us te r '  

I'Lc 
.nulc clt lnge t l l ies | l lcc at the satl le tel l l | r ' r f l t l l rc 1\ ' l len I

"'ji:,lo,Jjliii.;llt;l,liiJilli'l,iii,,",1l::;,';.1:il" rlruc sirre' cn. fl)
{  ' . ' , ! l ! r ' l t .  r I  i r r r u  r '  l l , ' r $  i l  , , l ' l : l l l r r  l ' ' l r l l ' r l i l t l l l '  s . r 1 1 l ' l  c n l ' _ c  

\ l'lif iij rl';':1;i;;!ii 
" riir ,rri'iitrji:,;r l,':lr" l,lI,,I {f

I l r : rx i r l c  rn r l  r ' l cx t r i t te  c ,n  s i l rc l  l r i t t l t c+  i t  l tppc l l s  to  co l r t l i l l  I

ilt;J"ll"",l,li;li:'i,l"lii,ll';il;ll,lll'lil':f:11:",:llilliiiil::'i;l?; 
I,ll;i,:';.''l,il"l:,i..lllil ;lili:i^:il:i;,i,1;'i,:i'l l.-llll'.,:l|::: ,

r,i,liir:r;i, j, r,l:*lt ]il :riil ri iilri: i- r' "^"" :llr:il diill iiiliii I
,l'ir,il',,,i:]ri- lx"*ir"iiii r,n rrirrl',lrrii :lrr.l,;1ii; I'|\ 1'| ' riirt ,,ill;'ll:lliir"lll,,li i 'iiiril;';lrliriiill;:'fri,:r I



\  . l / r 3 1  t )
-V. ('. L,o--l/l, 'trnf i ' Silt er.

c , '10r .  ( I t  is  r l ta ls  r  l i t t le  r l i t i icu l i  t , r  c l i l l lc tc l ize t l rcsc sub.
dmces l r r  tbc i l  c , , lor"  s i rce t l rc  sr r r f lcc  r :o l , , r  r lh ic l r  t l r rv  . l r , r . , r -
F l r l l  , l f \ ' -  r r r r . r '  i l  t r r ' , . -  " t  i r r  l i l r r r .  i -  r . ' " - t l t  , , , r r r l , i ,  r r ' ,  r ' t .

I t r  t r )  t l r ( i r  l , r 1p1  n l l p1 t  , r ' " 1 .  . \ s  t l r r  s t r r ' l l l l  r ' , ' l , r l  i s  r i r r r r , l r  t l r c
no r t '  c l r l l l c t t l i . t i c .  I  l r i t t  l i l r t p t c r l  t  l t c  c , t t l s c , , f  r r r n t i ng  t ] x r r l
lrr tirrt.)
" I h c  l , c l r r . i , ' r '  r , i  t l r r  l r , l  s , , l r r t i , , t r  , , l r t u i t r c , l  l , r '  s o , l r  r r r , i
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d c x t r i l r o  r r  i r l r '  , l i l r t t o  - r r I I ' I r r r I i ,  I -  r ,  r ' r  i t r t ,  r ' , ' -  i r , : l  i r ' ' l  r . r , "  r r , ' .
t i vc .  \ I l re r r  10 t l  c .c .  ( , f  so l t t t i , , r r  l l c  1 r , r r r l t , , l  i r to  I t t r t r ' . c .  , ' f
r r { t t c r  t , r  \ r l r i c l t  3  , ' . c .  o f  s ' r l l r l r r r l i l  l c i i l  l r r r r l  l , r . r  u  l r l c r ious l l
rdder l ,  a  d l l k  rc t l  p lcc ip i t r te  f l l l s .  r r  l r i r ' l r ,  r ' l r t ' r  r l r ' - v .  esper : i l l l r '
In  f i l rns .  i , .  b lu l ' .  

' l l l r c  
r r r i rc , l  l i , l l i r l  l l o r r r  u  l r i r : l r  i l re  1 ' rcc i1 , i -

ta te  i s  four re r l  i s  ac id .  Jnr r l c ls i rg  t l r r .  1 , r ' r ,1 ro r t io r r  o f  rc i r l  t , r  { .
6  s rd  t ;  c .c .  succ fss i rc l \ ' ,  t l r c  su l rs tu r r<rc  o l r ta i r r r . , r l  hns  r  g reer r
anr face  c ( ) ]o r  l re to l r i r t - t  l l r ( ) re  le l l r , \ - i s l l  g l te r r  in  l ) r . r l ) ( ) r t i ( 'n  as
the  tc id  i s  i t rc lc rscr l  i r r  r l r r r r r t i i . v .  \ \ ' i t l r '  i {  t ' . c .  tLe  

' s r r |s t ruce

Do lougcr  d l i r - - r  g t re t r  l r t t t  le l lo r t .  l r t r to lsc r l  p r ' , r l ro r t ions  1 f
rc id  p ro( ln ( 'e  s t r l ' : t rL r rces  r l r r inq  r r - i t l r  a  q , ,1 'po l l  shar ic .

I t r r i l l  l , c  seen t l r l t  f lonr  t  s i r rg lc  s , r lu t i , rn .  t l r i  us inq  onc
l lbs tance o ] r l v  l s  n  lu t ' c i l , i ta l t .  \ \ -o  cnn r ) l )T l in  thc  r rho lc  fn r rgc
o f  d i lTerc l t  fo l rus  o f  l ) i , t l r ,1 r i c  s i l l c r ' .  l , r  s in rp lv  ra r . l  i rg  t i re
I r r n l ) o n i . ' . r . , , f  t l r r .  I ' r , "  i 1 , i , , r r , t .

T I r x t  l l , n . .  t o r r r r s  e , i  ' i l r ,  r '  . l . , , r r l ' l  . r r l , . i . r  i r r  r l , ,  g , r o 5 , : r c "  , , f
lu lph t t l i c  r rc i r l  i t t  esc , . ' ss  i s  l c t r r r l k i r l ' l c .  I ' ( , r  t l r c  u r ( )s t  l ) t r t  t l l e
pre ieucc  , , f  t l r i s  l c i r l  t cnds  to  r l l i c l i l l  con lc r , t  a l lo t r . r rp ic  t r r
0d inary  s i l ver .  f r l  c r ru tp lc ,  l l i g l r t  . r 'e l l , rs -  a l io t r .op ic  s j l le r
ob ta ined r l . i t l r  fen , )us  t r r t la te  \ r l s  1 \ ' i r i l r c i i  rn i  t  l i l t t ' r  r l i t l r
l r I t c r  con t r in i r )g  1 , , ; ,1 ) { l  i t s  vc , ]u r le  r r f  s r r l l r ) ru l i c  rc i r l :  i l  t r r .o
0r tl lree h{)ufs tLe r:l l t irc l[ lss \\-lr i c(' l)\ 'r l tr,1 irrto gia1' orrl iulrr

t l r i r t  t l r c  : I l ' - t l r r c , -  1 , r c , . i 1 , i t r r , , , l  r ! i r l r  r l r r  f l
te r . r '  s l , l l r r , l i , l  l r r . . t , . r ' . '  , t r ' l  t l r : r t  r l r i s  lu - r ,  r .  l l
a .  t l r , '  l , r " l , , ' f r i , , ' r  " f  r c i . l  i .  i r r ,  r ,  r - , 1 .  l ' 1 ,  / l

c i T c n t  i s  l r i l l i t  l r  , , i , , : r l , l " .  l l l o f  t l ' ' i  i t  l . r ' .  '
conres mule urarkcrl.

l l u t  rve  c l r r  l l so  o l i t l i r r  t l r c  co t r le rse  o f  t l t i -q  r .c lc t ion .  . lns t
aF the  so lu t ion  nh ic l r  n r tu r r l l t ' r vouL l  v ie l r l  t l r r :  l r luc  u ror luc t .
csn  be  rn rdc  to  i ' i r l l  t l l c  re l lo rv  l , r ' thq  1 ,1e5. .1aa, , f  , , ' . "c . . , r i
t t rong rc i r l .  so  i l re  s r , lu t i , r i r  \ ' h ic l r ' l i , r ' r l ; l l \ .  v ic l t l s  thc  r .c l low
Eubsta lcc ,  r r r l v  l re  r l l l e  to  p lo r lu r t  l r lu t  to l  r l t l r c r  g r tcn)
s t l t e r  1 r v  a c l r l i r r g  t l l i n l i .  T h u s  I  r r r i r t r r r t  t , f  , l i l u t c  s o l L r t i o r r s , r f
f c r r n r r s  - r r l l , l r : , t , . a r r , l  ,  f  I i , ' . l l  l l ,  - : ' l r  : r , i , l r ' , 1  t , ,  r ' r i \ t ' , i  : , , l l r i , , r r .
o f  r i l t e r  r r i t l r " . r r l l  ,  t  I l , " . l . , , l l ,  - . r l r .  r ' ,  - r r l r -  i r r  r l r ,  f , , r r r r r r t i ,  r r
o i  g t r l r l - co lo le r l  - . i l l r r ' .  . l l r r t  i f  se  rL r l r l  t  l i t t l c  sor l iu r r r  l r y r l rL r r -
i t l c ,  e i t l i e l  t ( t  t l r c  i fo r )  .o l r r t i , r r r  r , r .  t l r t  s i l r - r ' r '  r r i i r t r r le .  s l  s l r r l l
S c t  r  1 ' l r r i - l r  - . r ' , '  r r  I ' t  ' , 1 , r , . r .  \ \ 1 , '  - .  1 , r . , 1 ' , , r i i ' -  . 1 . , ' \ !  t l . , l  i f
L r ' |  1 1 , ' .  1 . ,  t l r , .  I ' l , r o  '  l u . -  . r r l l  r '  , t  r ' '  t l . r .  r , l l , ' r r ' .  l . r , . r '  i t  , r

Nilver.
It is ohselvablc

leRst  nc id ,  have a
d in r iu ishes  s te r t l i l v
to tl c.c. to lttt l  t irc
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C
! u l u t i , r r  u f  t l r e  l r r , l r ' , ' r i , l t  i i  r , , l , l , . i  i r r r r , r ,  , l i a l , I  a f t c l  t l r o  i p q l
s t , l r r t i , ' r r  I r . r i  I ' no11 1 ,g1111.  1  i r r t . ,  t ] ' ,  . i l ' ,  r ' .  l l r r '  f r l r r l l  i s  t l , c  . . l rno .

T i rc rc  i s  t l r c rc i i ' l c  u  Ne l l  rn r r rk t ' ,1  t t r r , i r ' t t t ' . r ' o f  uc ids  t , ,  g i1 .3
l i sc  to  t l rc  io I ru l l t i r rn  i ) f  t l ) c  ! r l l , ) \ \ '  l r ro ( i l l c t  a t l l l  0 f  a l l ia l ies  to
l l rc  l , luc .  I lu t  r i r i s  i s  : r  t cu t l ' t t c l  o r l . v .  I ] , , t l r  su l ) - r t r l l t ( rs  c lD
l ,c  1 r r ' , l l ucc t l  f r r ln  ne i r t lu l  F l ) lu t io ls .  r r l i r l  s l i i l l r t  c l t lngrs  n t t
su l t i c ic r r t  to  l l tg r '  t l r r :  lu ( ) r l l l c !  lo f l t t r (1 . ' l ' l r t t " .  i , r l  l , , t t , .  1111 11o1u,
i l  r l i l u tc  so lu t io r r  r rc t inq  or  s i l rc r t l l t l i r t c  g i les  t i se  to  t l r l  fo r .
lrrlt ioll of tLc gold-co)oleti sulrsti lncc. lrttt l- ltett cituttcs nto
sr r l , . t i tu tcd .  t l re  l ) )u ( ,  su l rs t iu rcc  i s  o l r tu i tc r l .

] '  n tt l u tt i  o n tt Al I ot n I t i  r ' ,\ i  I v r l ' '  1 f r t '  t ' ,  / ' t  n i c .\u lLt lu tt cea.*
l 'or lrasorrs l l ich *' i l l  lre urr:rt iottcrl l) leserll lr ' . t l le re(lucti ')n
0f . i l !er rDu,,t trke lrlrLcr g|tt lult lh io l)ri)t lttcc tl ic rrl lotloplc
Io r r r .  r r r r l  lo r  r  t i r r rc ' i t  leo ; lcd  r i l '  l r r ta t l , i l , l c  co l r t l i t i , ,n  t l r t t t ' n t t
ofgiulie 6ubstalcc o{ solne Eort l l ioul,l l-,c l)rcselrt. 

'1' lt is, l lorr.
'  \ ' e r .  l r r l ' \ ' r ' s  r , ( ' t  t , ,  l ' ,  t . -e l r l i : r l .  I r '  . ,  1 , : ' f "  r  1 , r ' . . ,  t r t c , l  l t  t l tu
- \ r r r e t i r : r t r  . \ ,  r , 1 ,  I r , \  ; ' r r J  k i r r ' l l r '  . ,  r , 1 -  f u l  t r r t  l , v  I ' l u f e i n r - , r
I i c r r : i  r i  i l t  tLc '  ruee i i r tg  i r r  r \p r i l  

' l i r s t .  
I  l l l r rc lcd  b l i c l l r  to  l r r t v i r16

l ( , l r t i ( l  i r  I c rc r io r t  de l r rnd i rg  t i l t0 r t  i r t , r t ' g lL t t i c  tgc l r ts  o t rh ' .  l t  i r
as  f , l l o r l s  I  S , , r l iLur t - l r r '1 r , ,1 i ro - . l rh i tc  a , l i l c r l  to  s i l l c r  t r i t la t t .  t loor
I r . , l  ' . t T t c t  1 , ' I I | '  I i ' , I r .  l , r r i  r r ' ] r o n  l r \  1 ' , ' l r l r " - l ' l r u r o u r  a c i d  i -  t e t
I t t , r  \ ' r  l l r e  r , ' l , l i r i " r r  , . i  1 , 1 , , , . 1 , 1 ' . , r i , ' , , " i , i .  n  r ' , ' , 1  c , ' l . , t a t i , r t t
i r l , t ' l j r r ' - ,  i t r d i ,  t i r , j  l i r (  l ' r c r u r , '  ,  t  r , l l u t r c ' f  i c  - i ) r ' ' r ' .  T l , o

" l ' i , , r * t , , , ' ,  
i 5  l l l r , i l l u l \ ' .  r l . ,  , l ,  r r l , t  r , ,  ' , ' r r . r '  , , f  t l , r '  F t l u l l g  t u l l '

r l cne \ '  t , f  J rce  t r t i t te r ' , r l  i l . i i ( l s  t , l  c ( ) l t rc l t  l ! l l ( ' t l o l ) i ( r  to  I tou t l l l
s i )v r i ,  L ,u t  I r r l  r r l  L luc  s t r iu -s  i , ,u r  i , r r  tLe  s ide io f  t l i e  I  e t to l .

. l ' lrospirt,r 'r,us acjd gilr 'r i sirtt i lul tc:tt ltn. t lrottg)r petlttps ler

i l .  c ' .

jr3 rcccPted. The
ihir of the sulrstlrrt

an  o l r r , l l r c  6c l  cc

"itF)6ure 
to stl t)ng snl

ilnl,o I onc Pcl cellt s(

lh part. exposed colo
lLl l  $l l  Icl l  \r i ls ( ' () \ 'err

.3iro Lours actiou 0f E
r'i: tgte d rc i tl r *cl li f c
" ltving pa..sed into tlr
,dc exposure Lm bccr
. jrr_covcred by tLe tr

Slrcing tlrc ii lrrr in a It
. i loluiclr (' l)uque l,l
,, lnuluce rrt prrlrcr. (tJr
1ll towll  PaPef) ol l( l  let\ '

if,:

' fhe tctit,tt of l igl ir orr t lr is f 'r 'ui
t l r i s  respcet ,  t l l r l  i t s  l i l i t  c i l cc t  i s  to

, , 1  s i l l e l  i s  r e t t t r t l l i r r i ' l c  i t t

, i  Ir 'cr i .rr '  thc s0l lsi t i  r t l leD!

' ' idolly proteci"d is
tdorately rcted or I

l ivcues tlrereby.
follorvs that ulion
,  l imt  cxa l  t ing  i t r

rt.

,^:,lNL!.ie subjcct to tlr t
veness to reducit

I'rf"ilf ,llli:"lij;
f,;i;,rliliiri

r)g t  I i rct. j
Lrr t ]  l ) l  l l lc

( 1 )  f c ( l u c t ) (

-ltllt ir inrrrossiLrle to ov
" $i rclion of lislrt,

. lmrnidr.
. 

' 
Tle latter suLstrncc

'wc l l  t r t iu  kc r l .' l l  r r i r r ' k ! . 1 .
-Lr:t i<.,rt  , , t 'J. i ,r l , t  on I l lw Si l t t , . t .- ' I ' l r is rtct iott  di iTets rvir l t be-couriug le.s se-Lrti<rrt , ' t J.i,1l,t on IJlr,, .\ i l tttt.- ' I ' lr is rtctiott di1{ets rvttlt

r l i l l c r ' ,  r r t  v i l i t t i cs :  i t  s rs  n r . r ' c  ts1 ,cc i , r11r '  c ru t t t i t ied  r t i tL  l l t s
ttaly Iinowri as solar.i

l o rn t  t l t t t  i s  t , l r t i t i ne rL  f r r - , r t i  t l r c  s tda  dc r r r i l r e  s i l ve t  s r r l t t t i r r l l
ni.","ly , i*."if.,*i br' l irulit,g tlt" .,1,,t i,,t, i trto tn cqttt l l-,ulk 'rfal l r i r t l ,y  dcNjr l re( l  DJ, l )out  l I lg

\ \ ' l t c r  t o  \ ! l l l e l r  s u l t ) | u n c  i i r '
a r u i r u )  u ( i F r : r r r r E u  u r  t , u u r l r x  i ' r ' . !  d ' r  u r l u d r  v , , " '  . . -

u l tc l io  r r l r ' i e l r  su) i , Iu l i c  , i , ' i , l  l r l , l  I ' ce r r  lL ld td  in  tLe  p to l ro r '
t io r r  u f  - t  c  c .  to  c tc [ i  ] t ) t )  c .c .  o i  l ' r r t c r .  ' I ' l r i s  f , ' r r r r  l  l s  se lcc t t ' ! I
l r cc r r r r - .c  i i ,  i s  c ls . \ ' t , , , , l r t rL i r r  r i ' i t l r  g lu r t  co t rs ta l i c . r '  c , f  t cs t r l t .  a t rd
l r rcause i t  i "  t , r rc  u l  t l r c  1 , ) l r r )s  o i  l ) l l rL  s i l vc I  t r i , , - . t  - .e l rs i t i ro  to

l i g l r t .
I l rP , r se r l  t o  l i g l r r ,  t l r i r  i l l l ) s t . u r c I  i i l r t  l ) r c i ) l l l c i  r t l t - , r e  t l i - r t i t r c t l J
r r .  l o . i r : r  a  s l i g l r t  g l r e r r i sh  

" l r a t i c .  
\ \ ' i t l r  co l t i r ) l t ed  c \ l ) o t t u rol , l r r r ,  l o . i r g  a  s l i { l r t  g l r e r r i sh  

" l r a t i c .  
\ \ ' i t l r  co : t t i t t t t e t l  c \Po t t u ro

i t  p . r s " " s  i , - ,  r  r t l l o i r ' . l t r , x r  : l r r r l { .  l l r ( l  t i r l L l l v  t o  11 - l ) e l l oc l l \ '( v  ( t  
I  

r ' -

1 , r r r ,  ; . u l , l . r , . t , i . , ' "  ,  i  - ' r " : , t  l , r i . . ,  r . , . .  . , r . ' l  l r r . i , : r ' .  
' l  

l r .  l . L ' t  r r

the  i r tenncd i r t t c  o r  c l r ' . . ta l l i r re  fo l ru .

to rrl lgeDts.' l  
l . i i  r ' ,  s r t l r  \ \ ' i , :  :u  l l r .  \ l , r c t . ' ' l  : r t , , i  ,  1 , ,  , , , r )  -o  i r r r l ' r ' ' l  l ' l t '

t l r r r  i t  r r ' .1 .  - r r1 , . j ,  c te , l  t ,  t l i c  r , r " . t  c , ' r ,  i i . l  v t  l i r i c . r r i ' , r '  r ' '  I  t t ' ,

^ "1Cdua,a Jelcnn itittt,
* Allutrut'ic ur t/,e )\

_  g ru iued i l , c  r ,1 , ,n , , , '
'  l 0 rs r  und, : r  a  g icu t  . , t

[ l f! do rrr-,t dus"r.ve r,.r
f i r  ger ren l i z r t io r r  :  i l r

r Q ildirect, direct rvlr
h ra l  s r l l  o l . r , \ i ( l c
ltrlrgo ir tirst Lo .rrL-r_,
F$ tuJ  o l , : c rv r r t i t , r r
.&  tgJucr r l  s i l ver .  u l r r
l-!oo tlc rcduction is

tfi'-":X li*il'l"il



ll. ('. Laa-tllLotroyic Sil.-u.

i ' , ;1  accc l tcd.  T l rc  i rc t i , , t r  i r  \ ' ( f r  ( . r - i l r  r l rnurr  I , r ' r r l , , , : i r r {
t l l n r  o f  t l r c  s r r l , : t . r ' r r . ,  t , ,  l i j l r l .  n o \ '  t i n : j  1 , r l r , , f  i r r , ,  - r r r . l , r o , ,

T F - u r u . " " " . ' , , , 1 , " : , - , , , : - , , " , . . 1 " " ' 1 " , 1 ' l ' . . " ' | , , , , , _ i . r
t f r t l o  O  n t r c  l ' ! l  c ( r r l  r u l l l l l " r r , , t  l " l : . : : r l l r  t , r ' r ' i  l , . r : r r r i , i , . .  r r ] . , r r

l ! 9  p u r r  , ' r 1 , , , s c , 1  , , ' 1 e 1 .  1 . , 1 , '  1 '  . , ' , , t t e r  l t r , l  r i r ' , . ,  . t t , , 1 r - l '  1 1 , , ' r
d , r t - s i i i c l r  \ ! . r :  r . " \ ,  r ' r , 1 .  1 l '  , 1 j , , I  i . .  . 1 , , , r \ r r  . ' i l l  l , , . i r ,  r  l , r .

trt lth atl ofti, luc screcrt. AftcI t\r 'c'rtt '  r,r t lr iItr. r irrutcs of

" t tFxure  to  s t l l / l t ! r ' . r l t luu l t t  . ' l r rs i r i r rc ,  t l r c  l i l r r r  r la l  i ' l  1 ; l r r r r l l cJ

'{frf:i,l;:;'::',';,',":i 
"',:,':;,i1";,,,',',:: "1,/:,it';,:,/;,:;,';i,:, :i_i i,,,r;

fiilJfil, l"-',.l,ll :":liti.lil li'll;:ii,il : "'r;,il::, ; : :l li;ll::1,..i
Ff l  do  r , " t  d ( .s , . r \ . r  I , i , r t i { .  l r r .  t  i . I l r i , , l |  l ,u r  :e r . r r r  r , ,  l , . r t l  r r r ,  r , ,
fb ,ge t re ra l i z l r io r r  :  i l r : r r  r1 , , .  r ' r r lnc l i . r r  o l  r i l v t r  r r ruy  i , , .  , l ; i . r t=  s [  l t td l rec t ,  d i rcc t  u ] re I l  i t  puos ts  f lo ru  t l re  cond i i io r r  o f  rL t  - . r
hrurcl 

.salt ol oxiclc to tlra't of tLc ,,r",ut. ;r"i ir""i,,r l,,.; ; i ;; -

whicL l ight cxerts olr silr 'cr

$So 
i ,  f  r " i  L . r . , , i - ' i f  ,  

" l  
r l , r  nur . r ' , . . t ,  , r r , l r r r : j  b r r l ,  : jL l l .  > , ,

F d t',) ;; .;,,;i:'; l';,;, ;"',; i, r,,il' li, ,:.1i"" i" ,' ;l 
';t ;lljr t -  ; J  

-  r l r
E t €  r o d . n c , a l  r i l r e r . u l r r : r r . . . , 1 , 1 , , . : 1 , !  i r ,  i l -  t , r . , l i r r l r . ; . f , , r r r r  l i r r t

1\.t1"i.,r,,,ii",,"i.';1,,i,,:,"i' 'i,,l.ri',i., 11,:.ililJ.'rJ.,lri ',,"1'i
it1. .tt,i"r,i"' "i"t"..'  

p" t" i [ . " ,1 i , ,*  ' . ' , ' , i i , , , , .  " , ,1,1,"r ,  r l , i .  r ' ierr ..*fl ; i:iill':ri:il1,i:;*ii :i, i:ir::l':r :1,::r,:l:: ri,. t r l l  l ) l l t l C l P . l l _ t t l , r d r i  u t  t u l . l r r C t t t ) | l  u l  l r l l u l t u l , l ( .
( l )  r e , l r r r t i " r r  

" I  
i i l r  c r  ,  i t l i t t .  u l .  t . r r t r l r r (  L 1  i , , r ' r , u .

3 f i c i u g  t ) r c  f i l r n  i t t  r r  I t : t r r r t .  r - ' r t t i r r -  l r r r r t  t r i t l r  1 ' , 1 1 ' c 1  r , . r ' l L r t , l
i l o l u i c l t  ,  1 , a , 1 , , *  l , r  , . , : t t i n g .  i r  n  i r l r . r l , i r . k  t i r ,  f ; i l .  l , : , r r  \ \ ' i r l ,
lau lucerr t  prL l rcr - ( t l r ick  l " l r i tc  ur i t i r rg  l ) lpc l  { , r .  r lc r . r .  t l r i r r

tr"," ;;,)..1#i:':' i;";" ;; r ;'i' :1, " :li l'"i.' I'iil,l'" "i,:i, "li I il



f
3 1 6 ^V. C. Iza-:lllot ro1,t ic Silcer. l.[. ]:.,5,

d0\tlirc iiDd tirtd alkalirre lr.vdroridc ; (3) .lctitig 0l) "silvel'
. i l l r l tc  dr .car l ) r )1r te l i r . tar r l i r r  ur r , l  l i re t l  r t l l i r t l i t te  c l r l ror r l te .
Nor r ' ,  i f  i r r  c i t hc r ' , , f  t l r r : s c  t l r t t ' r r  t l r s cs  \ r c  i l l t o r l l l l ) t  t l r c  a t : t i o t l

bc fo l o  i t  i s  co r t l r l c t e  l r v  a , l L l i r r r l  r l l l  c \ c { l s s  o f  d i l u t c  l r . r ' r l r ' , , -

c l r l , r l i c  . r c i , i  * e  s l r t l l  t , l ' t a i r r  t  ' l t t k  c l t c s t r t u t - l ) r o \ r l r  o l ' - ( o l r t ( r -

t i r r t c s  uu ru le - l t t o r v r  s t l l t i t a l l c f  n l t i c l t  o t t  c r l l t t t i : t l i t i r i n  I r ov ( l s  t o

b . '  
"  

' , i i . , r i t r , ,  . , f  : i l r ' .  r '  s r t l , r ' l r l , , r ' i r l t '  r r l t , l  ph ' r t , r ' ) t l . r i dc .  \ \ ' ) r e r r ,

l f t ,  t  r " , r r r 1 ' 1 , ' t '  r c r r r , , r ' l l  u f  1 1 1 ,  r ' 1 ' r ' . .  
" t  

I r . t  '  I  r ' '  '  I  I  ) '  '  I  i c  t '  i ' l  I ' y

1 1 1 , , 1 , , r r 1 1 r  r r  r - l r i l r l  , , r  l ' . t t e l  l ' v  1 , , , ' i l i r r :  r r i r l ,  ' l i s t i l l c l l  \ \ ' a t '  r ' .  l l r u

: u l , j r . r r r ( r .  i .  t | 1 . : , t , , 1  s i r l '  . , , 1 ' [  ' l i l r r r c  r r i t l i ,  . r c i ' l  l ] r r r t  l r u l t i ' , l r  o f

t l r c  s r r i r . t ' L l o r i r i t  s l r i c l t  i s  l l ( ) l  co r l l i ) i t l i : d  u i t l r  t l t c  t i o rn ta l

c l r l o t i r l e  i e  l ' f ok t r t r  u l )  a t t r l  t l r c r , :  t c t l t a i r t s  l l l t o t o r : l t l o l i do  o f  a

vc t l  t i c i l  an r l  i t t t e t l - " e  t r - , s t ' - c , r l t , l . '
t l r e  . r r r o r l uc t i , , t t  o f  s i l ve r  sub -c l r l o l i de  i t t  a l l  t l r ese  c r r ses

rvrrul, l  , . 'ccut to ir l{ l icate t l l l ! i  tLc re(lnct ion 1{l lol t  t l lo tci( l  w{rg

rrt ldL'd rvas i t tcorttplete, l l t ld t l l t l t  i rr  cr i- te i1, l  l i  stLL sl l t ,  att t l  i l r

crses (2) ul ld (3) r st lb-orido \vas f irst foruied lN l ln i l ) tcrtne(l irr to

s t co  i r c f , r r e  co r t r l ) l o t c  r cd t l c t i o l l .  E i t l r t l r  t , f  l l l ! so  su l )E t i i l l r l t s

,r. , i r l , l  , , f  cottrse. { i te r iso to t lrc lorrni i t iort of subclr lor ide

1 r I r e r r  t r c rL t ( ' r l  r v i t l i  l r - vd r r , c l i l o t ' i t r  l l c i r l .  I t  i s  i l l t po r t l l t t . t o  o l r '

b t r \ ,  t i , : r l  l l r i '  r r . r r l l  i i  t u  1 , , ' , , L t : t i t r e J  ' , t r h  l ' - \ .  i t r r t  t r t t l ' t i t r g  t l r t '

r , : r ,  r i , ' r ,  l n  f " r r '  i t  i .  c , , r r 1  l ,  t , .  \ \ ' l r . r r .  i ' , r  ( \ i t l r r | l , . . r t l l o l r " l ' i c

; i l ve l  i t r  s , , l t t l i , , l t  i .  1 , r ' o ' l i r c , " l  I ' r '  t l r . ,  r t c t i " r r  " t  - ' u ' l i ' '  l r . r ' d r ' " s i ' l c
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-Arrr. XIXI\r.-'I '\rc ?rolt, rtica qf Allotro,Jtic "Sr'hcr I 
by

, I1. C,rne y f,r,l.

Tt l r  th lcc  f , ' r r r rs  o f  a l lo l rop ic  s i l vc r  r r l r i . ) r  s ,  r l  r l ,  rc r j l , cd
i r r  t L c . T u r r r  : r r r r r I , r ' r  o f  t l r i s  J . , r r l r r r l - t l r c  L l u r . s , ' l r t l , l t  r r n d  l l r e
'Lluc 

irnd tlre ycllon insolublc-are IIot to bc utrdcrstood as tbe
onlv forrrs n'I ich cxist. but as tle bcst nrarked onh'. The
sr r l i t l r rce  ie  1 , ro tc : r r r .  lud  c . r l r i l . . , j t s  o t l rc r  mod i f i ca t ions ' l ro t  J ' c l
s rud i ( ,d .  No-o tLe l  lnc la l  t l r rn  r . i l vc r  apnc l l s  ro  l , c  capab lc  o f
r ,ssurn ing  s r rc l r  l  r , , r r ,a tk lL lc  v r r i c ty  o i 'aDt ,c r , rn l rccs . '  E tc ry
cr ) . r r  i i " rep lc .ou tcd .  I  l r rvc  oL l i i r cd  mi ta l l i c  s i l vc r  l - , lue ,
g lc , . . r r  l r " ru ;  s l r ldcs .o f  bo t l r ) ,  r 'ed .  r ' c l )os .  rnd .  purp le .  , I r
{ , n t r l n c l i l t l t r I  t l r ( 6 e  ( o l O I r t  I  O O  ] r 0 1  l e l c l  l r J  l t l l c r l c r c l l c c  c O l O r E

1, :  oJu ,  cd  s r r  pc l t i c ia l l y  L r1 '  rcagc t r ts ,  a lso  r to t rdcr f t r ) l l  L l i l l i nn t ,
i , r r t  to  l - ,odr j  co lu rs  "  A i  t  s inc le  i rs iancc  o f  co lo ra t io r r  t l r t
{oliorvirrg uial Le rrcttt ioncd. f recclrt lr olrtaitted a so}ution
of allotl i :r ic i i lver of arr intcrrse 'ellos' l,rorvn. l\ j i tt lc solu'
t in r r  o f  d l " ,d ic  t r l r , rs t , l r r t c  c l ,a rccd  t ) , i s  to  l , r i t . l ] r t  sear )c l  l l i ke
I i l , c r i c l r  ncar ' l c r ' r  n r iscn l l r  d rc "o lo :  i z ing  r l i t l , '  fo t  r r ra t ion  o f  a
I ' l l I l ' l c  I r r c c r l ' r l r l e .  t 1  l l s l r t ' d  o u  a  n l t ( ' l  l l t l s  c J l a n g e r l  I o  l J l l l l F l r

gr , .L : r r .  
-T ) rc - r " lo r i  

I  l ra re  r tc t  rv i th  i r  t l r i s  i  t t  vc . i  ig : r t io t r  can
c,ull lre corr)rLrcd sith tire coal t:rr products, of l ' l t ich one is
coristartl l  lbruindcd bl t lrcir vi l id'rress and ilrtcltsc colorif ic

Io\\.er.

Tr r .o  o f  t l r c  i r rso lu l , le  f ' r rn ls  o f  a ) lo t loy , i c  r i l vc r ,  l l r c  go ld -
r . , lo r ' .  d  a r rd  t l ro  l , luc .  s l ros  i r r  r ra i r . r  l cs l ' c ( ts  a  c lo .c  rc l i t io r r -
s ) r ip  a rd  a )nros t  ider r t i c r l  rcac t ions .  Thcre  are  o tLcr  Iespec ts
i r r  r c l , i c l r  t i r L l  d i f l r ' r  r t l i L i r r g ) r ' r t r d  a t n  ' t r g s t  t l r c s c ,  i r r  s t a l ' i l i t J .
I luc  a l l " t r . , i r in  i i l l c r  {d l r } i  r , "d  r l l r i l - t  r r , ' i i t .  hc ,  o tn i t r i '  l ' l uc  j l

df ing) is i 'er"r' stalrle. It rna;' l-,c exposed for sccks in a

h r r e E  J  ! < t ( Ju ' v ,  1161  )
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)l: Carey Lea-Proltertiet of Altotrolic Siluar. A

l nd  io , l i r re  c , , rnpound- .  I r r  sorne  ear l ie r  exDcr i r r ro t r ts  I  r . rb -
t r r i r re r l  r . l I ' .e t r  , ' f  t l re  s : r r r r , :  sur t ,  Lu t  in  rnuc ] i  t ver r ) ; , , r  dcgrcc
wi t l r  l l l i r r l i nc  Ia lo i , l s .  I lu t  rv i th  l ju re r  l ) ro ( luc ts ,  tLc  rc i r l i s
have Lterr rl i l lerelt. Tlrere is at l irst sorirc drrrkeiring. but no
true color rclctiol) altd the rl lotropic silvcr ap1,cli.e to bc
gradua l ly  corv t .n , . r l  i r r ro  nor . rn r l ,  so  t l i ; r t  i r  i s  r ro  lo ' r i re r  car , t l , l c
, ,1  g i r i rF  l l r ,  l ,1 i l l i , ,1 ,1  { .u l " r .  r ' , . l c t i , i r r  r r . i t l ,  l ,o t l s . i r i r r r  f c l r i , l -
c"yonide, but, l i l ic rrorural silvcr, tu,kes a lxle'antl i l int colorit-
t loD on lv -

T l r r .  p l rch lo r i , l te  o f  p la t i r ru rn ,  Ao ld  snr l  t in  do  r ro t  c ive  t l re
co lo r  rcnc t ion ,  t ) r , r r rg l r  l r1 ' l ru r log . r .o r r t , r r r_ r r r ld  ex l ,c r t  t  l i l r t  t l r cy
bLou ldr  b l rcc  t l re .v  c rn  lu .e  c l r lo r ine  u . i t l r  fo t . r r ru , t io r r  o f  a  lowt , r
c l  r  lu  n r  Ie .

,Lct-ion o1f I i, l1,t.-lu a l)rcviuLls papcr \sa8 rnrntiotrod tl le
re r rx rk i r l ) l c  f t c r  t l r x t  the  go ld -  and cu l r l c r . . cu lo rcd  fu r t r rs  . . r f
l l l o t ro l , rc  h i l vc r  cx l l  b ( ,  couvc l . te r l  t in t  

- i i r to  
yc l lo rv  rud  i i r r l t l l v

tx , tu  \ r ' l r j t ( .  r ro rnra l  " i l vc r  L1 .  r ) rc  cunr i r rucr i  t c t ion  o f  l i ( l r i .
r l r c  c l r l )c r  E l ) ( .c ru ( r rb  u l  t j re  b ) r re  fo r . rn  bccrur rc  b rowr i  Ly
cx |ob l l rc ,  l ru t  I r t r lo r  (Jnes  s inco  t r l , t r r i r red  r rc  ] i kc rv iso  couver tc i
I  o l ,L ,  y ( . t tow I ' -y  r .xpobure ,  bccomi r rg  cout i lua l l y  l i c l r te r  tn  t l re
lc t ron  I ' i  r \ ,n l i ru re , l .  T l re  cur rv . r , io r r  f rc , rn  t l ie  ja rker  s l ra r lcs
t .  a  l r l i s l r t  r . l l us  rv i r l r  fu l l  rnc ra l l i c  l t rs te r  i s  vc rv  

" ; .  
b ; i

u t ro r !  th ( ,  p r ( \ . io r rs  p l l )e r  r tus  u . r i l l en  I  l r rd  been o l , l v  a i ie  t< ,
u l r t  r r  t i re  \v l r i te  l ry  k , . r f  ing  11 ,u . , , "n . r ,  on  w) r ic l r  t l re  r i l vc r  q . . re
cu ; ! t ( (1 ,  

,  n lo is t  . l r -v  u_  rv r . t  pa , l  and b1  cx l ,os i l rg  fo r  i i vc  o r  s ix
oa) 's .  b  rcc  r r l r  I  l r svc  o l r ta i r red  rLc  co ld -cu lu red  s i l vc r  in  a

l]"_lo :on:i, it: 
for.rrr, gir. irrg a perfccily rvLire prorJur.t Lry

cxpos l l re  r t rJ  Jor .  l r t l t  t lu t t  t i rDe,' I l r c  rv l ! te  s i l r . c r  t l rus  . ,1_ , t t ine t l  has  a l l  t l r c  c l ra r : rc tc r  o f
o rd i r ra ry .o i l ver  .L r rd  d , , r :s  r ro t  s l row t t rc  co ]or  rc rc t iu r r  rv i t l r
. t c r r rc  au( l  , .u1 ' r i c  c l r lo r ide ,  ] ,o t rds iu r r r  f c r r i r l cv r r r i , l c ,  e tc .  J r rs t
r r r ,  I ro l )o r f ru r r  t , r  l l i e  c \ l , , ,dur r .  ro  l ig l r t ,  t ) rc  i l , i l i r y  to  r i vc  t l , i s
co tur  rc i t c t lu  d t t l  t l t s l les r  so  t ] la t  c . i to r  u  day ' i  ex j ro iu r . t , .  rv l rc t t
l i r { .  expos(a l  I , l t . t  l r i rb  l , ccun le  l , r igh t ; .c l lo rv ,  t } r , . cu lo r  r l l rgc r r ts
uearcc l5 ' r r lTce t  t l r i s  - re ) to r r ' ,  rv l r i l s t  r l re  l r r r i r , . c t r . t l  1 r : r r t  l r t .1 i r r r , , s
rn ronsc  t , t  C ,  l , l r f l , l r . ,  u r  g rco ! r .  I  l r  t ] r i s  rv r r .  j t  i s  r i l sv  t ,_ ,
o l ' sur \ ' { . : . t l r , '  gn t , l r r r r l  e l f cc t  o l  l i g l r t  as  i t  c ) ,a r ,u r is  t l r c  a l lo r ion ic

: l l l ; " i ,  l l l ,  l l l I , , : , , ' ] r ' e r t i r rg  i t  i r r tu  s .ha t  rcs ( , r r rL ln .  i r ,  evur ; r  w i ry ,
a r i d  r -  l r . t u l r t , t r . r l l . y ,  o r , i i  l r y  s i l v e r .

J D l t ,  1 8 8 9 .
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6I lpcd c l l l
t l re  a i r  c r r r
p lace  a  l )e
t0 set it \v
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colored is t i

July,  t889.
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. [i'1,.t, I",J' ;;ii:]i'; ;'li l'; :l "l;,ili,: 
-till l,i',ill','l: :,:ilillll, t,li,'i Iri,;,ilnt;l,jlil,il,,: i ;li*xrjili i:;iiti{rt,fii

, :i*1,;'ll llii.i;,,,*)i,;JT"li,'i,; ll;lJ:lll,|i:,':,1i;l;i'i'"u,.]'lX

Cttny L"l-.ll lut,'q ia Fornu o1 Silut'

S, , l r r c t i t t t es  t l r e  d l t l ' 5 I  I l l co  r v i l l  i l u ' t r r l r r " o t l ' l ' v  l ' l : s  i I r t "  ' "

.o iu i , i " - to r " t . ' !  sp tc i r t t cn '  rc r l le r ' . ' I  i r r ' " l r r l ' l c  bv  p t . .c ip i t ' r l i "n

;i, i ; 
' i ; tr:r, i. 

s,rl l iLtrrc. aftt l Itruclt s' irslrittg. begirn to rurr

i i lr,^oiu tto, orLlr ' 'rto 'r :nil 'rrrsiorr' rvlriclt o{lerr hll ' l 'etrs' lrut irs

l .o f , r i l , r " ,  
" f " " t i t ' g  

i t ' " l f ,  
" f t " r ' i r  

t la .v  o t  t t lo ' -o f  inso lu5 le  p" i -

l i l - " " ' , , i ' i , ' r ' , i - r i i ' l *  . ' r .  r 'u 'u  rc ' l  : ; l r r t i ! ' t r '  I  h : rvc  L '  1 ' t  t l ' i '

so l t r t io t r  i l l  i l  c ! ' l  l i t ! l  \ . r 'u  l0 r ' c ig l l t  t t to l t t l t s '  t l t t t i t tg  rv l r i c l r  t i r r r "

it hns lcll l i tLe'l ttttt l trttrgcd'..'" 
t i ," '  5"t,"."t- pt"p..r 't i i '  of t lr is -iul)sttncc citn lte ntuclt bettor

:],i:mliil..lii.,;lill lll:l; lli"';il:'",lii,',1:"''l:illi ,ilil;-''iili:
: i i " i i ' : , i  *. l  i , i ;" '1, ig' ' . ' " i .L,t ' | r ' t r l l i ' . r ,r1l ' r l ' '  t ' : :  

. . i l  
: : ] ' l i ; l j i ' ti,,1",, 1r. rn,,,, x,,,,i \., '... :f , l,,ii.,:,,;1,,{;, i,)|,i.i,,.',' riii"",li jlj_

t l r e  b l u e ,  i n  I ' i l r '  ! i  t l r t  ) t l L "- Ii:i"lii :l;lli;il:'l,,l,i.li-lf,",l'i"';,;l'.'ilili,'l':"i':,,1'""1,,';:l[:
i1',::i';i;i-',; ;i ;,,ii .1"' i" i' 't"tp"'"rl Lct*rt'crt tLe- fil,'r ltrrl.thc

"r:",'il 1..",''". ,,, ,:li::,'n,;,.'i,::\:J,\,i:.'iilll': llli,"I;]li",,l'fi:
i , f , :11] i ' l l l : i l , \ , , .1 ' i i l , l i , ' , ' . ' i i , i ' ; i , '1, . i i i i , , , r . , , i t ' r ' r rr  r ,1rr .r , rc
lii ' ip,', i",, ', '. i, '*' l tr" 1' rr', '* ' l l l: ': ': ' l l ']:; ,i l l l i l ' l l l.:l r.,l l ',

- *]i:*lillil,l,ixii,,,liJ',,'li lill;,'1'\,,'j"i,,lll,iu""ilr,il'l:l;:
l i , i l  ; ,^; i , .  i ' iu ' t ' i " ' :  ' t"  - t t l ' -r . ' rr . ' " .  Y)Y' Jt l ' : '  : l : : :  : : ' ! i :1" ' i" ' lru,r ., r".irr,,.r. rr,,', ".i ]ii., i,.'i,il::;,,1J'l;:;:,j,,,lillr.lil,li;li.:
iii,:il ;lill';i:li:l;;"tilii:i'i';';;";"""": i' ir'"1"'i"':r'ii"" "'
obt lL in  r  p t t  t l l i t t r t t t t  l ) l ( )duc t '

- - * -  " " t " , r "L?  l i : ' t l i " t ' ' -1 ) t t  une ,cc l : i r r l r  th is  su l )s t i I r  t cc -  w ls  o l ) l i r i t ) ( i ( l
l t- in ,r ';; i .;;f i i t,. [, 'r 'r,,. S!)r]It clttr lc rerl ' 'r l tt l i"rt hrtrl lrcc-tt sct

l ' . i i , i ,, i i ;t-" ,,"tt,,,f l i ' t l  St'rrr 'r u':ck' 'rftt ' t '  i t si is It ' . ' l ir:ctl t lr itt

ir,"'."r"ii,," r',"r,,:,,.t''1",t,,:1;1r;,i;;il;,ill,\i,li],-;:'"ll'J"if:ll;:,ll
at lrott"t t t  

' I ' l rc I l r t t lc

:it, i:ti l,lilli ii:1l,'* * ;lll, lrltl, u:i i::, ;nt,iii:
l i i r l " t l  i t r  

" r t , r t i , , r ,  
-  t r " , r r l r  x i  l r ' ) I  t r ,  ( : i t l l : L :  l r t  l l r l t l l " ' l l i t t e  l ) l c '

illtl ji;l';'il ;l l,..';:if i llli:''l;: lll'; .' lJ; lu ll :l lll.ll:' :\:
."i,t i l ,," t,,"t plrrt:c, t lre crtlt ' t l t tr-"re tl ictcf')r 'e ( '{ t l lo nrat.:rt l l

ii"ii 
""i'"',i,irir" 
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)[. Cur,,y leu-'lllt'tro2ic Fornr o1f Elluer.

i , :
t :  i

!l

t i

.1S9

destroycd the cr yst:rl l iztt i,.,u untl tLc substitncc drictl rvith rr,
bri!alrt greeu rrrettl l ic lustcr', Cr..rntact rvith pulc rratcr cvi-
der'rt ly icuds l lrvar'; to lr l irrg tlr is folur of silr"cr into tlr l; col-
loidai stute, 

"orneiiures 
eoluLlc lrrcl sonrctirnrs uot: n'Lil-rt thc

cor r tac t  r r i t l r  c ( r ' I J i t r  t reu t r l l  s r l t s  len , lc rs  i t  c r l s t r r l l i r r . , .
TLc  cxr l i t " r l i rn lv  sc l l s i l i \ r ' l rC 's  $ l r i c l r  t l l " r i , . . , f  i c  

" i l ru r . l r ' , r vsto crtclnirl irtt lucrrccs collt lr l, i ts stlolglv rvith tLe incr.trrcss of
no l rn r l  ( l ' r ' . ,1 , ,1 ,11  l ) , r l y r r r r l i , . )  r r r ,  t : r l l iC  j i l r ' .  r ' .  \ l ' l r t ' r  \ vc  I , l i r , : c
tL is  f . rc t ' : r l t , r rg " i i l e  o t '  rLe  nc l l  l i nusn s t , r rs i t i vc r r .ss  o f  r i , , , , , y
8 i l \ ' ( , r  cur r t ,uun '15  1 , '  l i l l r t .  l r l r r t  an , l  ias  I  L r rvo  o l . , , r t l r ,  r l c
6 l ruwn i  to  r r r , , c l r r r r r ie . r l  fo ic . . *  r ru  i l r c  led  tu  a rk  *Lc t l r r l .  s i l vc r
mlv  no t  cs is t  i r r  t l r i s  fo r ru  in  tLesc  ve ly  sens i t i ve  conur r t r rnc ls .

To  o l , t r r i l r  111( .  -11 [ , - t1 r , '1 ,  i l l  r  1 , t t rc  cu l l r l i i ;oo  s r r i i . r l ' j e  fu r :
a[al"\ 'sis, it is uccessury to clro,-rse a precipit lnt rroi giving aul
irrsoluLlc prothrct l i t lL eithel cit l ie or sulphulic acid. l lrgne- |
siuur sulp)rirte t,r nickel srrlphate irnsrveru rrell I I hLrvc {aenciully \
usad the l irst trtrnecl. ,t l  vcry dilutc solutiorr is mtde 

'of 
it lni 1

thc ted solntit-,rr of -{, is to bc fi l tercd i lto it. TIre prccirrit l tc
soorr sulisides. A l lrgc rluartity of rrater is to be iroutetl on,
aod tlrcr rvlsl-ring bl dccrntlt iolr can bo continue(l to thlee
dectntirt ions, aftor wli ieh tl le substi lucc lr:rrrairrs suspeuded. Ii ,
can be rnrrle to sribside l,v adding a very small (lulutity of
mlgnc-riurrr -.ull lrttc i on(. four-thor"LJrnilth'palt (tr"J'5 glarir to
ouJlitcr) is suli icicrrt, Tlrc substrnce rnay ihcu be thri. irvo on
a fi l tcr arrd \\ ' irr lre(l witL pulc water. 'r

' l tutlysit-4. spccirueu dricd in vacuo ovcl' sulpl)uric acid
gaYe

N o .  I - - , - - - -  -  9 ; ' 1 7  p e r  c e n t  s i l v e r .
N o . 2 , - , - , - - - -  C ?  1 0

A specitrren tlr ieil i i lst in l lclo iud thert at 100"
tLe secourl dlying'SS l)cr celt \r itcr.

So tl.rt the sul)stancc dried :rt 100'coutailc(l 0? l l)d
of sil lcr'. The lenrairri lg 2 t)4 pcr ceot con.isted
oxide autl cit l ic Rci(I.

C. Gohl- l-clloto at L't'1,1tcr-colorcel Siluer.

It hts bcerr lotr{ knortrt t l iat golderr-yellou' slrecks rroulrl
occnsionrli-v sho* tlrcrusclvcs in sil;rf sol t iorrs, lrrit coulrl rrot
[ , e  c , l . , t . r i r , " ; l  : r r  w i l l  . u l l  t I r r ' ' r r r r | r r ' i I v  t l r r r s  r r t , t ' , ] r l i r r . :  r , , : r o  i r r l i .
r r i t , ' s i r , r . r l .  [ ' r ' , , ta l , l - t  t l r i s  1 , ) , , : t ro r r f l , ,  ' t r  l r "s  , i t . ' n  I t , l  tu  : r  s r r l , -
position tlut silvel irriglrt l^re trarisruutcd iuto gold.t TLis yJl-

r  Productnn of  an inrrge oo s i lyer  iod;( lc  c^pable of  dcrelopmeDt bt  s i ru l l .
*" i i " i i ;  

-  l i r t lc  lo lur)€ r )ubl is l ,e, l  iu  Pnr is nr  I85? by r  cho. , isL Daur.d r i f fe-
rcru who w{r  l inrr ly  conl inc€d i l$t  in u)an) rcuct ions,  mir lut !  port io ls of  s i l ! r r
afe coDre. te, l  in lo sold,  €stJccia l ly  $ i th tho ai , l  of  porvarfu l  sunl i (ht .  In \ Ier ico,
he amrroei l ,  ho had ar t i l ic ia l l t  produced Bcyeful  gnrns of  gol{1,  s l i r r t ioD o(

C.,  Iost  in

PCf CCnt,
of fel l ic

A

,

,

t

i .
t



I

4tf 0 )[. L',tr,.y leu--J.||,,t, ,,1ti,; .Fi,,n,rt tyt? Sil ut.

l , , t r ' 1 , r , , , l r t l t .  l 1 r \ \ ' " \ , , r .  i : , , r r l r . r r r r : r l l , t r . , , g , i c  t , , r . r r r  , , f  r i l v 1 r . .  l r u r
I t  l r , r i  i r l l  t l r r .  r . , ,1 , . r .  u r r r l  L r . i jL . r r r , . . r '  , , i  : r , ,1 ,1 .  r t  l . rc r  r r , l , i c l i  u . ; r :
r l , l , : , l ,  n I  c \  ( I l  i r r  r j . ,  r l l r r ' r r r , .  . 1 , ,  ,  L .  L i r l r , , r  r , ,  , , l , r r , i r r r , , l .

l ; \ ' . t t r '  - t r ,  , r , .  l , r ' - , r r r l \ .  r , ,  1 , , .  , 1 , , . , . r . i 1 , r , , 1 .  . i l r , . r . c . r r r  1 , , .  c , , r r -
r c l i r ' , 1  \ \ ' l , u l l l  i r r r , ,  t l r i -  l , _ , r . r r , .  l r  i .  u  I  i  r  r  I  ,  .  ,  .  r  I  r  .  i  ,  ,  I  I  .  t l r i r t  j ! -
l . n r ' . r t r '  1 ,  )  : r ' r ' t r r :  t , ,  d ,  1 , '  r . ' l  . 1 1 1 1 1 . ,  h  , , I  , 1 ,  r r r i l -  i r r  l h , ,  r r l , , , 1 , ,
o l  I  i  ,  I  r  r  |  :  r  I  I  '  r  I  j  .  I  l u  r I  l  l r .  r l l \  \ \ . r . \ : , , 1  , , 1 , r : r i t r i r r :  i t .  l , r r  t  i n  r r  f c r r
l r r , , r , t l , -  l l . ( .  - l u . q i r r , ,  r r .  1 , r ' , . - , . 1  r , l 1  ,  1 , , , , , : , , , 1  . t , , , , , t . , , , . . . ' , , . i i  

' , ; ,

n , , r ' r r i r l  s i l l r ' r i  ' l ' l , i -  I r r r 1 , 1 , ,  r r , , |  ( . r ! . 1  i u  \ i . , , l l  , . 1 , , - e , i  r u 1 , , , . ,  " f l r r :
n u l u r J l  5 i l \ t l .  1 , r " , , l r r , e ' l  i t r  r l r ' -  r , r r  i i  , "  r  ,  I  r  r  i -  i  r  ,  . l  r .  l , . . r u r i t L r i .
I t  l , i r j  i r  l ' r ,u \ .  r r r , , , i  1 , , . r . f , . , ' t  r r  L t r ,  n , ,1 , , r .  l i k ,  

- r l r r ,  
f i ] , , . . r  f r , , . r , . ,1

. ' c l \ ,  1 '  1 .  : l l \ ' ,  r .  . l l  t , , - l  l r r  l : t , . t  , , r r , , . , , 1 i r , . . : .  l l r u  . j ,  r r , , l ,  r . .  1 , ,  - 1
Pr0 t l t t c ts .  I  t rn r r r l .  I io r r r , r r r . .  , ) t ( .  l l r x . r ,ss  l , " t  i i l , i " l ,  , ,  ,1 r r i t , ,
f t l r r i , r r ( r r t  r ,  r n l t  , . , r r l , l  l . .  , , l , r , r i r r , , 1 .  

-  
> 1 , . , , . i r , , , . r r .  r r , , r , l , ,  I , r . i r  i r r

l \ " ( C t ) r r r , t  o t  t : . l i  i l r . L .  l t , , \ 1 . . : r t  I l , L ,  t . r , , l  
" f  

t L i | t r -  l r r O t l f l t : ,  l  t _
chu l l g f ( 1 .

I n  f o l r n i r r g  t l r c  b l r r e  I r o r i uc t  \ r l L i ( l i  I  l r t t e  c r l i r c l  : ! .  r , c r . v  
.

COUCerrtt . i t t t( l  soltrt i r , trs tr .cr.t ,  l l (cr:sl lr . \ . .  C r_rtt  t l te ( jol f l i rr \-  i j
Ire-rt olrtainod lroru rr'n- tli irrtc onrs.' Tl,e nrll,,r,r.i,,g 11.fijpi..tiolrs give g,){xl rc.lt lts.

I  . 1 ' "  
' n r i r t r r r i .  .  . , -  r u  I ' e  I ' r ( . 1 , , 1 1 . , 1  :  \ , , .  l .  e , , r r r : r i r r i r r l  2 0 r r c .  1 . .

I  o l  a  i c n  i l | r  r e l r l  - L r l l r t r , , r r  , , r  . i l r , . r '  t r i t r . . r r , .  : . : ,  r U  , , .  c .  ̂ f  t \ \ . e r , l v
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l r , , r r .  : l r ( ,  l l r ,  n  . \ 1 .  ( ; r l r r l r  ] r . r .  , 1 , . , , r . i 1 , , . , 1  l  n r r l , , . ] r l , , r j , l , .  u b _
t r r i r r ,  r l , l , r  r r ,  r i | | : r  , , | | .  - i I r , . r .  1 , , . r ,  j r l r r u r . i L t ,  

"  
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l ) t r l l  l i l r o \ t  l l .
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,  r l , r l , i t .  : r  . t  r l ' i l . i r r .  r r  l r i , . . r  i r r  r  i , . r r  , , i  i , -  , . , , , , f , , , . i r i , , , , .  ; _  . , , , , , " -
I i , l , t  r l r i u R , 1 , 1 . .  l t  |  , .  r j , ,  r , . r r , r l r r , , r ,  r l l r , . i  r , ,  u \ i , l . , l , , , r r  , , 1 .
t  r  r r , , l l r .  l i L , l r .  \ , r r i , .  , . . i , 1 .  r r r , l , . . .  r , . r , . v  o . r . r r , X ,  l , : , -  l , r r r  l i t r l ,. r " r . , a r  r r 1 , . r ,  i r .  \ , . , , .  , , i  l . l . j  1 , , , , , , . , i  , , , , , :  i i ' i i ,  l .  . : ,  ,  ' , , . , . -
. r t r r l  le t .  s tu r r r l  I . r ' . s r ' i , r . r r l  , l r r rs  g r . i r , l r r r l l . r . , l i . , " l r l " .  i i ; , , ; ; , i ; i ; i r :
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r . . ,  J l r . .  . , , i  1 , r r l i r i ,  ,  , . . r , .  ,  , r r  , 1 , , .  , , t l r ,  r .  l ,  r r . . l .  t . , . r . r . . , r r .  . , , f , , l . . , i . .
\ r 1 . , '  l r  l | l : l i r l r l l )  r , , l r ,  .  . ,  r  I  ,  r  r  r  i ,  .  -  ,  I  1  , I  r  . ,  r  ,  .  1 , . r .  r r , ,  r r . : i , , r r  r r  l . . r t .( , v t f  r ) l r  ) r  l l r , \ . i L l i ) s t , l t r ( : c  ( ] v { r l l  \ \ . i t l l  s c \ ' c l . i i l  ( l i t \ , s '  c o ! t t i l C t .
I I , t  - t r ' , r r g . - r i l 1 , l , r r i . . : r , i . l  , r : . .  r r , , . 1 ,  r i . , r r .  i ,  ,  l . i . i  f , , , , , . , , "
( \ J  '  l ,  ' l  l l , . r t  | l  , l ,  r '  i t -  i r , r 1 r . , , r , , . , . ,  r i r , .  . r . . j , . | l t . ,  .  . . , 1 r  r v , , r r l , l
g | x , l l r r L l l y  l r r l i c  u1 r  , , r - v91 .11  r r r t r l  l rD  cu r r ! r . r . t s r l  i r r t u  l L r . : r cu t i c  , u l -

*  l t r L s  J o L r r u a ) ,  r r !  j .  \ 1 , , J  i , r , , t . j l r t e .  r s ! i

(0.t tn,

pLrr le .  J
t , i  r r r l l i l r r
l | l g  \ v l t  t { , 1
s t l l t t g  I ' 1 1' l ' 1 , .  u 1 ,
c t s :  i ,  r t t  o1
l l | c  l |  r ,  t i t
l i l r r c .  r r t  1
t c t r r  l r L . f i l t  I
i l ( ' t l l l I r ' (  s  I

rL l t r to . l  to
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i l :  t l l c . t l
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l - q  I t ] l  | l t ! ' r  l  l  r

Se  vo r .a l  n
o r  r  1 r1 , , , vc ,  i  r
l ) t l  l r l r ] ) s  l l l r
t  r r l r i r l ,  rU r i l  r



(0.t orz)

I,l':li., l;:i, t ;l;,,:r;fllr.'ll il,,t';i,,'i] 1 1; l,t' t:,i,,,",;1 : t: l
. i,:i,ii; *,,'i,i i i,li:;r ;r,;':i; ;.:,] ir;:r'',,, ,r :,'
llll.;1, I :i-i:ll* ;1llilii.:]l,i;,i:,:iiji"il'')l''i l';,,i

rlji:r'i,rr i*i iir|i'lu fil *,il'::'iiif i,ll !,.: rl ljrj,l:
i;,ili',iii-,i*ii*iiiffi rr.irr :;,iiiir,l;j:rl ;r
;l;i. i' ',i';i'il;'1,':l; i,il;l:;r;i',::i,i;1,1'i];;;1,,''il,:ij;,:1,;il,,

if i;,,111,1i1;i,;11', ;.i,i; ii;i,,ll:ti;;,li,tii',i,,i
rr*i i li;:ri:, itnl ii,r:"fi lltl l:l:'illl ;l ; li'l;lr,)i,'l'i'lil;
l*, i*:" *i*iu|gi;1gl[ir|u; ;i'i; rrrf )iii:ini
llliit,:iil l;'l *'"iliji:i:,ii:l 

,rr:."ij',l,''t' ,t"," r'iii;;l:t,,1'::li
lill,l;llll,:,ltliilil'i"l;ilil,,iljlliii',iii,l iill,l'1,',",,:illl:i':""i;;

,,iit.ir ;i,:;:,i,iliii:il,l,'q;111,11',il;t;rfi:rrrl
' ;;:,r; r, ,1, ir;;rl ;r:;r";ir,;..; ' '1 1,, r,, ', ' ' '  ' ' :l"il:i,,t ';,.:

lil,,l.l;,lll,l,ii;:1;:; lll'i,' i,,,] 11i;' i': tl:l j':,i .'liul
;  1, , ; l ; ;  ' i , ; ; ' j , i l :1 ' ; l :  ' t  , t  l l , ' , ,  j i i l  , . ; l l l  i t , l ; . , , ;L;  ' i r ,  ,  i  r ,  ' ' '

i,;ii,;: i ;.|,r,r,,':, i,l;ri::if ,,:i,; i*ii,';i;. l;i,1,' i,,

o
. l l .  ( "  L . , ,  -5 , / r , r  11 . , . , : t , , /1 .1 . , r t  . 3' l i l

1 l



I

32{ ,Y. (. f la-.\ iI L,er 11,:itt i tulyArtL.

' \  l L : i g l r c r l  r l r l u r t i t r ' , r l  s i l i ' e l  l i t r . r r t t ' i s  p l t ' c  i l i i t  i L t t : d  l i t l r  a r r
t , r l c . s  r , f  u l ku l i r r t '  c r r l l , , r r r r t c  r u r ( l  \ \ ' l s l r c r l . -  l ' l r i r  c t r . l i , , r r r t r .  t s
u  t  l l  u .  l l l  t l r t  , , t l r r r l  l r r r l r ' r r t s  c r r r l r l , r r - s i l  t r r r r s l  l r c  i l l r so l r r t t , l v  1 r , c r :
l r ' , ' r r r  c l r l ( , t j r l r . .  o t ] r i r l t r  i . t '  t l r t r  1 i r . , , , i r r c t  l , r ' r . , , r r r 1 ' 5  s , y1 ,1 " , , , i , r " , , , , 1
r v i t l r  ' i l v t , r  r ' l r l o l i , l c  l  l r i c l i  c i i i r no t  l r c  t . L : l r r ) !  { r ( 1 .  ' f  I r , r  s i l r  r r .
( ' r o l , a ) r r i \ , i .  t l r e ] l  t r c . i t q l  l r i t l l  t t  s t ) j n t j u l t  , , f  r r l l i l r l j r r c  I I I I r t ) I r I 1 ( ) s -
l r J r i r t ,  l c i , l i l i r ' , 1  l i t i r  s r r l l r l r r u . i c  r r i r l .  A l l  t l r c  l l i i r r l i i r e  h v t r , r -
1 r l r , ' s1 , ) r i t c  r , f  c , r r n r r r t  | c r  c0 t ) t i r i l t s  l ) l l t r l r  tD ( ) l c  t l l L l i  a  t t . l r c r  o l
r : l r l , , r ' i r l t ' :  t l r i - s  i s  I r es t  g , ' t  r i r l  r , f  l r l  i L r l r l i r r g  t o  i t s  s ( i l u t i ( ) l  a
l i t t l r  s o l r r t i o r r  o t  : i l l t ' r ' r r i t r . L r t c .  s t i t r i l g  \ r c l l  i r t  i l t t r r , \ ' r L l s .  l f t t i r r i r
s t r u t r l  I o t  l \ \ ( . r r t \ ' 1 , r l l f  l l o t r r s  i u t ( l  l i l t L ' t i r r g .  1 ' l r i s  l i l t u r t r !  l r i t i l
a r l r l i t i o r r  o f  s r l l r l r L r l i r :  a l i r l  i .  t 9  l , o  l l o l r ' o { l  o \ . ( , t . t l l r )  l l r o i s t  s i l \ . L1 .
t  i r l l ) o l r i r t t  l r r d  r , ) l r s t r r t l \  s t i r . r ' e r l .  ' f l r c  

r o l c t i r r r  i s  co rnP l c te  i r r
t t r { , r t \ '  ( , r  t \ \ - c t ) t r , l i y t  l l t i l u t os .  \ r l r r r l  r L  l r l t r i - ' } r . L l r r ck  l i l t r r  o f
t t , l r r co i l  . i l v t I  l r i : g i n .  t . r  i . , r . t t t  o r r  t l r t  s l l f f i t ce .  ] r u r r l r e r  i l ( l
t i i ) u  i , r  t I o r r  ( i l t  s l r ( ' r t  l r l  r r cu tn l i z i r r g  t Lc  l i , l u i r l  r r i t l r  u l l ; r l i uo
c i r f l ) o I r a t ( i .  1 ' l r e  l r l c l i l r i i u t e  i .  t r c r l  t r i  l r c  u . l r s ] r r i l  s c l c r . r r l  t i t r r e - c
l l '  r l c c ra r r t l t i o r r .  \ - c r ' . r '  I r r r . c  t l i s t i l l c r l  t . a te r .  i s .  o f  c r t r r r . sc .  uce , l ed
t l l l t | u l { l l {  ' r r  t .

( l o rwe r r i c r r t  
l l l l ) l , o l . t i ( ) l t s  l r c :  . 11 )  gn l t l s  s i l ve r  t r i t r r t c  l t r e -

'  i f  i t , r t r  , l  *  i t l r  ,  r ,  ,  - .  , , i  i r I I i , r I i r r ,  '  . r l I u ' r r u r , . .  I  ) t  - u , l i r r r r r  l r r l t , , , -
1  '  I  '  '  '  .  

1  ,  1  r  i  t  ,  .  .  l , r '  r  r . r . L u j - .  , l i - . , , 1 r ' , , 1  i r r  , i j , ' r  r ,  , . .  , , i  r r . , r ,  r i , , r n
t l c i i t L i ( l  1 \ ' i t l t  l r  l i l t l , ,  s i l ve i  l l i t r i i t e ,  l u r ( l  r L f r t r . s l . r r r r l i r r g  t l d  l i l r e r . -
i n - . .  I  , ' . , .  , , f  . r r l 1 ,  r r r r i , .  . , ,  i , 1  r r .  t , ,  , ,  : , , 1 , 1 ' . 1  r r r ' , 1  r l r c  l i , l u i J
1 , , 1 1 1 1 , 1  r ' r ' e r  l l ' ,  : i l r , . r ' '  i r r l . l . r t , . .  . \ r r , . t  : r  l , . r t  r , r i r r l t , . . ,  0  , ,  , . .
l  o I r  o i  su i l ) l r u r i c  ac i r l ,  d i Lu t c r l  \ r i t l r  r t  l i t t l f  \ r ' r t c r . .  t I r  l ( l ( l cd
I ' t  l ,  - r r ' '  - .  \ \ - i r l .  r l r i . .  : i  c . , r , i l  ' t u : u r r i t \ '  , , f  . .  r  r  I  t  ,  I  r  r  r  r  .  i  ,  ,  . r , . i , l  r l r , ,
L  l , . u i , ' , t r ' f r - l i (  r ' . ' t , l i . h - 1 , t , , \ \ ' 1  ,  

" 1 , , r '  
o f  i l ' ,  r r r l , . r . r r , , . u  r i r . r  : r 1 .

P r l l l s .r l r l r i - r  
l l ( ) ces :  ' r l - y  l \ '  r : r r i r ( l  l l  p r . cc i p i t l t i r r t  r v i t h  r l i s , r d i r :

p l r r , . p i r t t e  ( u ' l r i r : l r  u r r r ' t  l r , :  l r e r . i r : , , t l y  f r . ce  f r . o l r  c l i l , r r . i r l c r  i r r s t r r r , l
r , l  r r l L rL l i r r c  c i r r i x ' r i t t c .  

' f l L c  
a r . t i l r r  i s  r r r r r ch  s l o r l e r ,  r LLo r r t  ' - , 1 t r

l r o r r l s  l r c i r r g  r r L ' c t l r r l -  S i l v c r  r i t l r r t e  i l i u l f  l r i r Lv  l ) u  u i cd ,  l ) u t
t l r t :  r r r : t i u r r  i - .  t r r r  l l t ' i r l  i r r r ( l  t I r (  I , r ' 1 , ( I I r (  r  i s  l ess  i r i  r r r r r L r r t i t t .' l ' l r c  

c t t r r l r  1 r r ' , r r l r r r . t  o l , t r t i r i c r l ' i r r  t i t l r c r . u r i r  i s  t o  l , c  l i r r l i l i c r l
\ r i t l r  r i t r i c  r c i ( 1 .  Ac i i l  o f  l  l 2  i s  ( l i l u t cJ  \ \ ' i t l r  t l r r . c c  t i r r r r s  i f s
vo lu r re  o f  r r r r t c r ,  r L t r r l  r , f  t l r i s  d i l r r t e  l r c i d  r !  ( l l l x i r t i i v  i :  t x l i cu
r L l , r , u t  d , n b i r  i r r  r o l r r r r r c  t r r  t l r u t  u I  t l r c  p r . c c i p i t L r t e  i u r l  o f  t l r c
ua t r r l  l c i t  r i l t l l  r l e l r i r r t i r r g  c l L , s t : l y .  , \ t t e l  u  t i i r r e  s ' r r r e  t : 1 I t : r r cs ,
( r r r ( : c  t i t l i r s  D l i L ( j c .  l r r r L  t l r c  r r L i x i n l c  r l o r : , q  r r o t  l r cc , , r r l ( r  r r i t r r u .
, \ i t e l  s t r L t i r l i t t g  i o l  t l r t c i :  o r ' { , - , u t  l t r , r L t s  o l r l  t l r o  l r t . t l ( , i } ) i t r l . c ,  i t .
i '  t  '  1 ,  1 " , , r r ' ,  ' l  " t l  . , r r ' l  r l r ,  l , r . , . ,  i 1 , i r : t ' ,  r r . t - l , u , l .  I  l i i .  r r r . . r r -
r r ,  r . r  \ ! i r l r . t , . i , l  i - , r 1 , 1 ' l i . , l l l r r ' , , . r i r r r e . :  r l r , . t i f . r  f , . r r , , ! ,  - . ,  g , , , " 1
, l r r r l  t , f  . i l v r ' r ' .  t l r r  

" r r . r r r r r l  i r  l i t t l \ , ,  t l r l r  t l r i r . r l  r L  t l r Lcc .  l l ac l r  t i r r r c
t l r t , e c i r l  i s  l r t t  t l r t t t  ( ) t  1 , ) l l r  l r o u r s  i n  ( j ( , l t i l ( j t .  ' l ' l L e  

1 , r , r , l r r , . t  i .
r l ,  , r  r r  r , l r , . , r  I , r  1 , , r ,  i r , ' g  . r r  i r  .  l : , r ' - - . .  . , r r . , r r r i r r  , l i  l , , i . i r . :
\ l . r l ( l  l  l , t -  l F  I i  l n . l l '  

' l  l u | l r  I ' l  l , \ ,  t r  l ,  r ,  , . r r ' l r  I l l l r r ,  \ , . \ ' , , , 1 ' t

t l i c  l i l s t )  l i l ac i
S t \ ' ( ) t  r i l  i l ( , l u . s .' f  

l r c  l r r .o r  I r r
1 0 l | "  ( ' .  l r  f ,
r i r ' .  c ln r rg i r rs
l l  l l l l s  t l t r  l ) r ( l
i l  s l  l l l l  l )  l l l : i l l t ]

stlrrrctt t-. rt.ci l i
l  i tL  t l r c  fo r . r l r'1' lrc 

srrl rstlr
ru  e  ig l r t  u f  tLe

T l rcse  l r r ' ,  r l i c
I  L r ivc  fbur i r l
1 r r t r r rc r l  t l r r l c l
s iL Ie  t i ,  l r l i r rE  I
l rL i te  r rc id i f i Jd
less  o f  i t .  I t s
r luced s i l ver .
n ig l r t  be  sLr l rp r
l c i t v r ,  l r . l l e t i  t t  (
tLc  r l , rub le  s l r
r l i tL  t l re  pLoto
l D i l s s .  ( . ( ) l l t l l i l i l l

c l r lo r i r l c . -  r l i l l ,
r  I l  t ( )  l ) l . t g l l t  I )  f

.  - { l l  t l re  Jper
p l i osp lLo r . i c  a r i
P l r o . y r J ro r i c  a l l
I  l r r r e  r l c t e r t r r i r r

.  I t  is rqrpar.e n
t s  u  t r  i t r : r l  so  f i r .
r l e t r r c l r ed .  I f  i
t l r e  I  i t  r . i c  a r . i r l  r
i f  i t  \ v ! r c  I t o r
\ r ( r l t l ( l  l ) L  co l r v (
nn r i  d i s . i , l l ed .

,r\  DotLe r.  l t te
he l t i r r g  t Lc  su i
l t ou l s .  f o l l o  u  c r l
r | l r tcl  to \ ' tblr c
f o l r r r r r l  a t  t l r c  t l
br. l ieyr, '  t l  rrr t  u 

" ii r , ( l l l i tU t i t l l t i \ ' { j  ( l

l ) l rr)sl .)  L()f  ic lL] l l l , \
(  ) t l t l . r  I l l o r l es
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C-lRsr Lr:/.. (Part I, rrith 3 PJates.)x

AXIERICAN JOURNAL OF SCIENCE

Tur  
" I , iec r  

. ' f  thc  I ' r cs t r r t  n . r3 'c r  ( r r l r i c i r  ma ' t  be  c "n- ide led
a-  a  '  o r , r i ; ' r rd t ion  o f  t i ra t  p r r ) ' i i s l ' red  in  tL is  J . ,u Ina l  fo r  June,
1SS9) l ' i l l  l-re :

1st. To describe the reactions of gold-colored allotropic
s  i l r c r .

2d. To sliorv tha,t there erists a rrell characterized form of
silrer irtelrnediate betFeen the allotrolic silrer preriouslr-
t leiclibed and ordiuar,v silser', dif iering in a nalked'rrar frodr
l ,o th .

3d  To nro le  tLe t  a l l  tLc  fo r r r rs  o f  c r ,c l r j t  ae t  i rpon a l lo t lop ic
s i l le r .  c , , r i ' e l r i r rg  i r  e i t l re r  iu to  o rd i ra r ] :  s i l ' e i  o r  i r to  iLe
i r  lp r r r rnd i r l c  fo l rn .  f lec }ar r i , ' r l  fo lce  (s l r "a r ing  s t less)  and
l , i { l r  t r  r r . iou  c lcc t l i c i t r  cor re r l  i l  r l i r .q t l ;  1 r1a  o id ina l r  i i l re r .
l l c r r  a r rd  c l ,cur ica l  a t t ioo  conver t  i t  f i r s t  in lo  lhe  in te r rnq l ia te
f,rrrr, t lren into ordinalr silr-er. Tbe actidn of l ight is to pro-
duce tLc intelrrediate fonn only, and even the most prolonqed
action at ordinar; teurperatures does not carr.l i t berond this-

4th. To show that t l lere erists a rernarkable palalle)ism
l , ,  t r e e r r  t L e  a . t i o n  o f  t l r p i p  f o n n s  o f  f o r c e  t n  a l l o l l o f  i c  s i l v e r
ar rd  tLe i r  ac t ion  on  tLe  s i l le r  ha lo ids .  ind ica t ius  tha t  i t  i s  no t
iuipro)nlle that in these La'loids silvel ma;; exist in tLe allo-
1r'r,pic conditioD.

. Rrrcrroxs.

The most cLaractcristic reactious of g,-' ld-colored allotlopic
eilver are those rrit lr the strong acids. 

- 
\Yherr lc,rtual sil ier

'  ) iumlcred I ,  I I ,  I i I .  bei lg Pir tes I1.  X I l .  I t  l I  ot  the ro luDe.

a N .  J o [ L  - c . r . - T s r s D  S r | | r s .  T o L  X L ] .  t \ o .  : 4 3  . U ^ n " x .  t . s l .
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l g ( l .11 . (1, Leu-Golrl-ct'lored, Allotropic Sil ur.

t

t t  _ _

!

r r r luccr l  s i t l r  r r i l l i  sugar  n r r r l  a l l ia l ine  l ryd lo r i r l c  i s  l c f t  i r r  con-
t rc t  w i t l r  i t ro lg  hy t l loc l r lo l i c  ac i r l  ever r  fo l  sevcml  hours  t l rc le
is  r ro  rc t ion ,  n r i r l  t l re  s i l vc l  u f te l  t J ro lo rg l r  rvush i r rg  r l i sso lvcs  in
rvarnr  r l i l r r te  r r i t l i c  ac i t l  rv i i l rou t  rcs idue,  Wi t l r  t l l t i t l o l r i c  s i l .
r ' ,  r  . in r i l : r l l v  l re r r l c , l  t . ) r lo t  i r l c  ts  : r l r t l , ye  fonr r ( '1 .  T } r t  snu lg
l r . r ' ' l r ' , , '  l r l " r i , .  a r ' i , l  i r rc l r r r r t l y  co t rvc l t , , .  i r l l , , l l o l , i c  to  n r r l i r r r l y  . i l -
r (  l  i r t | , l  ,  ' , r s  ' l l r i ' r r t l y  u r rJ l  a  l r rn r 'o l  c l i lo r i , l c  i s  I r 'o , l r rc r . , l .  J iy
l u l g ,  l v  r l i l r r t i r ' g  t l r c  a c i , l  t l r e  c o l v c r s i , , n  i s  r c t r t r d e r l  a t t r l  l l r c
1  '  r  '  ,  ,  1  r  '  ,  r  '  I  i  ,  ,  r  r  , ' f  ( l r lu r i r le  i s  g lc , r t l y  i t  ro rer r .c , l .  ' l ' l r r r "  f , , r ' r ' ' ,a r r r l ' l c
r v l r ,  r r , , r J i r r . r l v  l r ' 1 r i l n q l 1 l 1 ' 1 1 p  r c i ( l  i s  r l i l r t c , l  w i t l r  t i f t l  r i r r r c s  i t s
vo l r r r l c  o f  rvu ter  ln r l  i s  n r r r l c  to  &c t  on  r l lo t ro l ) i c  s i l ver ,  nbout
or rc  l l r i l r l  o f  t l r c  la t tc r  i s  eonvcr tc r l  to  ch lo r i t le .  P lobab ly  t l re
w l lo lc  wr )u ld  l rc  L iu t  fo l  t l r c  s i r r r r i l t r i r cous  convers ion  to  nor r r r r l
s i l v ,  r . .  ' l ' l r i x , luu l ' le  , r r . t i , ' r r  i s  vurv  c r r r io r rs  r t r r , l  s t l t r r rg l l  r l i l l i  r -
cn t i r tus  l l l , ' t r ' , ' f  i c  f r , , r r r  r ' r ' l i rn ty  . i l ve r . .  l . l ve r r  rv i t l r  r l ro  e l r r re
rc i t l  t l i l r r ted  u ' i t l r  r t  lu r r rd lc t l  t i r r res  i t s  lo lu rne  o f  rv l te r ' ,  thc lc  i s
r  i j l td l l i l  l ru t  cor rp lc tc  cony t t l s iou  to  rvb i le  s i l ve t ' i l cco l t rp iu t io ( l
by  t l rc  p r tx luc t io t r  o f  r  r ro t  i r rcur rs i t le rab le  r lu iu r t i t y  o f  s i l ver
c l r  lo t  i r l c .

Neutrirl clrlolir les also flct strongly Dpon allotropic silvcr
cve l  \ \ ' l re l l  rnuc l r  d i l t t t cd ,  So se ls i t i vc  i s  th is  fo r r r r  o f  s i l vc r  to
t l re  tc t io r r  , , l  c l r lu l i rk .s  t l r l t  i f  in  r l l sh i t rg  i t  o l  t l r c  l i l t c r ,  r ' i ve r
rv r r t r l  cor t t r r i t t i r tg  rL  r )e rc  tnoa.o f  c l r lo l i r l i s  i s  l rv  un  ovos ig l r t
rus t r l  i r s tca t l  o f  d is t i l l ed  n 'a te t ' ,  a  t ) r i t t  g l t y  l i l r r r  o I  r ro l rna l  s i l ver
rv i l l  I r l r r r  o l  t l re  s l l r f : I cc .

' l ' lr() r 'elctious alxrve rlescribcrl rvcre olrtuinetl rvit lr t lrc rnoist
p r ,  c i f  i tu t ,  l l l r l r l . y  p l r '1 ' r r ' r r l .  T IY  s t t l , l i t tA  fu1  s , , r1e  l i l re  r . \ ' o l r
i f  t i r .1 ' t  r r r , ' i . t  i t  l f  i ' c l r i  fo  undr ' r 'go  ' r  t , ln r rge .  \ \ ' l r r . r r  f l l s l r l y

1 .  '  r '  ,  '  1  '  r  '  r  '  ,  ,  ,  I  i t  i s  r ' l i r : l i r l y  so lu l , l c  i r r  r r - " t . t  i ,  ln i r l  l , r t  t  a f t , , r ' s ' : r r r , l i r r : .a
I t , t  i L  \ l r ' (  l i  r ' l  I \ l ' "  r " , l 6 t B  I u  l r C  S ' ) .

Srr l l r l r r r r i c  ac i r l  t l i l u ic r l  rv i t ) r  l i f t ; '  t i rnes  i t s  vo lu rue  o f  watc r
I r l s  r ro  l c t i c - ' r r  u l )on  l ro l rna l  s i l vc r .  \V l rc r r  rn t t le  to  ac t  uPor r
a l lo t lop ic  s i l ver ,  i t  r lu ic l i l y  t :o r rve l te  j t  to  no l rua l  l ru t  a t  t l re
e l r r r , .  l i t r t c , l i " s , , l v o s  r r  l i r t l r r  o f  i t .

I t  i s  l l t l re r  c t r l io r rs  t l r i r t  t l re  d ry  t i l r r r  o f  go l t l -co)o lcd  a l lo -
t r " t , i c  b i l v t ' r  6c r . l  s  lo  l r r  r r r ' , te  t . i r s i l y  f lp tn ' l  l I ' u r !  I 'V  F , , rne
r r . : r { , 'n ts  t l r i rn  l l r ( ,  ruo i i t  1 r l t c i1 r i t r r t r , .  I  lnvc  ro t i " ' , ,1  fu i  ex l r , , -
p lc  l l r r t  ox t l i c ,  c i t r i c  t r r r l  t : r l t i r l i c  nc i r l s  do  no t  cor rvcr t  t l to
I  , ' i F t  I ' r ' c "  l ' i I r I o ' u  r r o l r r r l  r i l r I r ,  I ' r r t  l i l r n : '  o l l  l r l r r r .  l r n l ) ( . t . f l r e
r l r r , l r r r l l y  r i l r i t c r r c , l  [ r v  t l r , . s c  r r . i , l s .  I t  i s  n r , t ' , ,  , 1 r 1 i  ' i 1 r 1  o 1
iirengtli of 6,:l l tt ion, ior t lre rrroist plccipit lte lcrit inctl un-
c l ra rgcr l  fo r  twcr l ) . four  l ro t t t s  r r r r le r  t l re  sar r re  so lu t io r r  wh ich
rv l r i t cncr l  t l r c  s t r r re  lu0 ter i i r l  NS a  r l l y  l i l rn .

-r\rrrnrolir scenrs to be without c(nrverting action but dis-
solves t t lacc. It rvil l  be slrown ir) a futulc paper tlrtt t lrere
er i . t s  l  fo r rn  o f  a l lo t rop ic  s i l ver  n t run t lu r r t l y  so l r r l r le  in
a n l t n o l l i t .

,l[.

Irr tjrose r.
rr rctlrrcirrt:. n
aI l { t  pqf | l ) l l t l

dil ler:s, l l0rn'
activity. ' I l

Tlre foflrt i
sclibeLl ut t lr

^ A^)lotropic
OI IOTINS l l '

bluish greerr
thcse varietir
of rvlrich one

If we coat
colorc(l sllotr
hour or trvo
tire Dlato cat
su'tticient Ier
gol(len _yell0,
t ) ran the por
hcrt. 'I ' lris l
netli i l te folrn

Its pr.opelt
Pllx)r, ollc cl)
l)el ture J ust
is  sudden and
a lltelr. J' lxlr'I 

et. 'Ilrtt 
i

goltl color.
9d. \! 'heu

or cJLotl!./4 c,ll
,3d .  I t  i s  r r

ing  i t .
-1 t l r .  J t  no

fell icynrrit le r
dccpor i r rg  o f

(  ) f  t l reee r
rernrrl<all le.
c)tlrrgce rvit lr
to r rc l r ,  u ry  {11
wlrich u. l i  Inr
IIfrry. l lxr)osr
dl,,ri'gc, ar,il it
tectetl fr.orn.Jil
60lDe relDtrkrr
tJre anornrly I
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s c n U e , l  t t  t l r e  e r r , l  o f  t l r i 5  1 , r r 1 , , , 1 .  
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ix ri,,, :l jiliir ;;: :r:.r,,r;Jrliit,iqlil ii[]ti::l

Its pr.c.rpelties are better seerr

5[it'l{'.;itit$iiltffi ;:'i"Htt
g" i i ' ; " l i l . : ' t  

r t  l r r r '  e l r ' r t r re t l  t l " ' r r r  i i  t ice l '  F . ' l ' l  to  r  l r r ig} t  yc l lorv

4i#r::iil,:ri r+?rrijrii*:;T"":::: l'il::::.
:,:.,,,:{il!i, :,,'J-. ;'i}':lii1i:.:":i;#ffJ":'',t"ir'""'":i,';il

fitiiqifi ,iitftrt+;ili {}ii[:r,n'i * hyi*f
;tur, I l{j,[ ii;.ill; :i {i *ill i ;i:r,i ; "i ii,,l i:illl
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,ll. O. I'ea-G oltl-colotel /lltitoltir: Siluer'
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ulobtblY t
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S-1 12 per r
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AcrIoN o!
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ver to tl)c
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l l o l t z  tn t r
A powcrl
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several sli
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ductors tc
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Pl t te  I  t
w l r i cL  e l

'  
s i rn i l t r  s
r i cyar r ide
I rns  l teco t

L
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t\ii:"\,,:i' ilhlil',';: l,''f li" :il

f ., "-n':ilnttil';l:lii.'m*i"i:t
" till.^:ji,il'ill,ii','; "'r,",. 

nroleculirr or tleletttl orr tlehv-

pi; il I * *.lj.r ;",,ffi i,i ;ffi iiji::i,, l''Iil$
" ** tl,*aiir*:"itft i;[tg il;" ""'"";'r'i' "r'^"on

Corren-(jor,onso Ar'r 'srnoprc Srr-ven'

1'lrc color of rl lotlopic silvcr rlctrctt ' ls to I retrrrtrlaLle cxtert

:Llii llr\fltlt"'".":iil:tiliiil}*:1iil"^i,1il1il iff l\ilH
t,.t iu* ,{t l ' l  c'r lot i rvit lt tnore,u'

ill, r,ri" [i, i ul; 4 i;it'1tLiy l ii',;ptkrt$'ry
Hl'l'nu:r, ll;: I ilii:i:it i:,ifn.'irlil*r:l=;r'iHlJil
;i'illl; ll;l:l l,:l'i iHl:li ?i"' :r;;i ;i irin "v'o'"'lion'+

* A longer tilll€ was iDsd$issiiile oD sccount of the tonLlency to spoDt&neous

li,,,i;i''i:.,J",j:,:l'riJ,liil-"ii;^5:li,"ll';:*er 
coror€'(r forms is o3 fo)rows' trro
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,lf. (,,. Lea- Ottltl.ctlorel Allotrc,Vic Siltet,

. Slbstarces of I clrtructel near.ly re)ated to those that I lrave, le 'Lr i l t r ' ,1  i r r  t l r is  arr , l  tJrc  pr .cv ious r , *por ,  , , r " -  o i , i * i , , " j " f r "
i ln" r (  r r r  d l lv{ , r  lnr f t . r tc  wi t l l  s t lnnuug r r i i r r r te .  ' f ] r ( .  

rnet l r ,x l  isl r , , l1  t r : ' , l l l , losul r - t , ,  l t r r r l  g i jpq i l r fcr iur  resrr l is ,  f f , .  * "1, j . " i , , * , i
Pr ' ' , , l r rc t  is  1, . "s  /  ro ,  , { r , "^" i i i , , r  sreel - l , ln , ,  . , , r , " i , , i *  

"1 i . , i , , , , , ir I r  I l r r s , w l v  w r t l , , l l l l r l  t , J  c o l t t  i  r L  c , r r r s i , l e l . i r l , l c  , q r r . r r r t i t y  , r f  t i r r .
l ) l 1 i r ' i r r ' t y  1 , r . , ' d , . r r  i i \ F t l l r n i c  ox i , l r . ,  l r ) . " i  1u . | .  

" , , t i t  
u f  r i i  

" r r , r e "_l r l l r i l l I l {  t u  l i J  i t t  S r r {  ) ,  r 1 ' lS  f o r r r | , l  l , y  l r r r l r l l . s i r ,  A  n , , t l r p1  "11 "1y

i'';ii,li" lf,l'ii,llf,,.ri,il'li':ll.lt'llll;:i.1"",,.,;|t',:iiyii," :lJ,li\ l  l9  l )er  cr ' r r r ' .  ' l ' l r r ,sr :  
r r ,sr r l rp  ,1 , ,  r r , , t  lcar l  to , , , i ,  ; ; ; f " , ; ; ; r :f o ' r r r r l r t . ' l ' 1 r , .  t i r r  l s  n u  r l , , r l , r  I , r , . 5 ( . r i  " ,  " ;  

i ; ; ; i , , ; i ; ; ; ; , ; i ; t
r l rc  i ror r ,  pr , ,^ , ,oss J- l lvc  l iu .  l ) t , r tur . ' , . * " , , t ,0 ,  i t * - " i , , in1, , , , i l " , , " *_.
1 ) o I  C & l l l C ( l  l l u t l r ( r .  S i l v e r  c i r r u 1 , .  * 1 r . .  e i r r r i l a r  r e o r r l t s .

AcTIoN ori  DrFl.EtENr roRlr8 or Eyrnoy on A!LornoPtc SrlvnR,

i. .l ctiorL oJ, Electrictty.

I{igh. iensi_on electricity irrstantly converts golti-colored sil_ver ' , to  t l rc  or . , l . i , r rary.  f , , r r r r . - ' -  1 l  l r , ,n  1,11, , , r  r .ovorru l  rv i t l r  a  l i t rn  of
go lo  C . , l o l e r l  b t l vo r  t s  l r u ' r l  I ' o t r \ . r a ,  t l r L . cOnd l t c i L , t . b  t , f  a , f . , r r l c r_Ilolrz rrrlcLirrc. t,lrcL ,,1,ur.k f,-,r.rrrs Ir Fr.l.v ,t", 

"i "1.J,,*, *'f '""r.
, ! I  powC ln  d t - r . l l l l t ! . { . i s  O t  1 , . ( , css , ! r - v  I  l r r  i r r c l r  Spa rk - f r om I
S ln l l l l , l l l i lC l r r t t l r  t 6  0 l lCC t l t a l ,  nv r . r r  r r - ' r , ,  t l r c  cun r l r . l j s ( , 1g  l . t 1g  6n1
o l r .  I  t t e re  l s  l r l 5 ' 1  l i r t r , r l l  t , . l i , , l )  r vh in l r  i s  l x , r t  s , . en  t vhcn.cvcr l l  s l ips uf  .u , . l r  I , r r l , r : r .  r r rc  I r l l , l . luosoly  t , ,g"r f , " i  . " . t  p i " , , " , i
I 'e lwccn t . l rc  c , , r r , l r rc i , , , is .  \ \ ' l rc l  r l rc . l i l ,s  a is  e1,"n* ,1 

" ' l l r i "' l rc  l l lc r .a l  Lr r .ar r , . l r , . -  ; r re  Lerr l r i l , r l ly  . , . "n ,  p l "y inq i i , r , , , ,_ f , '  i i , "s i lver ' .  ,  
'1 ' ; , "1 , .  

I i r re  ern*r . i r r , l f " rn* i ,  .o lo . '  ; ; " ; , i . ; "  ; ; ; , '  i i , "
Pl l rP l l s I  E l l l l r lC  u t  t l l c  6 t ) iu  k .
.  Wl l '  t r  sovr . t . i r l  1 , i t , r .o , .  

" r *  
i  t l r i s  rvay  l re l r l  Le t rveen t l rc  con.

d l ln to rs  togc t l rc t \  t l r t lu  ie  a  t r i t  , i l e r  o f  o i l vc r  f ro rn  o r rc  | ' i o , ,u  ro
tc  o r t rc r ,  su  l : r t  t J l { ,  b lck  o i  e lc l r  P iecc  o f  p : r1 ,e r  ie  L , l . t ( . ker ro ( l

I ' y  s i r r ' , , t . c r l r : i u , l  o r o r  l r o r n  t ] r c  o r r e  l , e l r i r d  i i .  
'  -  '  '  '

' l ' l r r , t  t l r t . l , f r r ' l f l r i r rF  q f i ry  s l rn ts  i r r  t l r i s  rv r ry  fo r r r re r l ,  t re  r ru r_
m 6  v ,  t . .  'F  c r rs r ly  l r ro -vc , i  r rv  i rn r r rp r r i r rg  t l re  1 , io . .q  i r i  a  d i l r r re
6or rTr ( ' l r  o t .  l )o ( i | s i | l l t  I c r r . i cynr r i , ] r , .  ' l ' l r i  p l r r t  i r c te ( l  r rDon l )v
e lc r t r r ( ' l l y  ro  r r , , t : r l l i . r " tc r l  [ r !  t l ro  rcxgq111.  w l r i ]o  t l re  ree t 'Of  t l ioI l . r . t I l  s l rows l t jo  |oJ i , r : r t iL ,u  , , l r : r r . r r ( te t . i s t i c  o f  a l lo t r t ,D ic  s i l t c r .  In
I ' l r r te  I  . t l re  r r1 . '1 ,c r .  t ig r r re  o l r , , s ,s  u  s l ip  o f  f , . , , , r . ]  

" i  " , , " , ' . ; , ,1  
; ;\ l l r r ( l r  c l , . r ' t I l r . l t \  l r l r s  L roCn t r . r r rp r r r i t tn r l ,  r r r r r l  !  i r c  l i_ r r r .c  l r r , l r rv .  , ,

t j l r t l l l J r  
1 6 l l l ' . t l r i r t  I l l s . l , c ( ' l r  ; r r l , , j t ' , 1 , , , 1  t o  t l r c  r t c t i , , r r  o f  t l , e  f c r -

n / ty l lu lc r . r  s t r ( , \ ' t l g  l l r i r t  r r l rc r r .  c lo r , l l i c i t y  l l r s  1 . l rs .c , l  t l r r :  . i l ve r
r r r6  r recou le  l r , , rn r l l  l r r i l  i s  t ro t  r l1cn t r r l  l r y  t l l e  re i r t { , , t r t .



a
ls+ -,11, C. Iat- G oLl.colored Alldropit Siltter,

Y. Action.of heat.

A)lotropic silver ie converted by hert to normal silver in
eitlrer t lre \vet or dry gtate.

- lt14 /rzat.-l\ ' l teir l i lms of allotropic gilver- ott glttee are

trl lcc,i irt a watcl t lesiccttor and tre helrt ni lLtO C' {or eiglrt or'
ir irrc lrorrrs thc ccntrrtl portions are cotiverted into tLc intelrne-
rl i irtc foltrt, rvlri lc lt t le edgcs tlrere is n bortler of grlyislr
rv l r i lu  o l r l i ra rv  s i l ver .  In  f t rc t  t l l c  c l r t r rqe  to  l ' l r i te  s i l ve l  a t
t l rc  c r lgc  co t r r t i rcnces  bc fo te  t l to  ccn t ra l  pnr t  i s  fu l l y  co t tve t ted
to  t l rc  i t t t c l r r i c t l i r t te  fo r tn ,

. -r\ t )riglrcl tertrpcnttttrcs the cltangc ie utrtclt moro rlpid antl
l re t tc l  r r ' ru r l ie r l .  A t  180 'C.  t l c  f i r ' s i  e l lec t  i s  to  darkcn  r t  l i t t le :
( t l r i s  i s  usu l l l y  tLe  l i l s t  e l l cc t  o f  ) r r : r t )  t l r ie  co l t i t t t t cs  a l tou t  l i ve
i r i r ru tcs .  Oo l t in r t i r rg  the  l rea t  fo r  tc t t  r t r inu tcs  rno le  t l le  a l ig ) r t
r l rn l i c r r i r tg  t l i s i t t r  pc r t t  s . i r t t  t l  t l r c  l i l r r r  l r  rs  r t  l - ' t i g l r t  pn lc  g" l r l  c t r lo t '
r . , , r re t i rucs  rv i t i i  t  s l ig l r t  s l l t r to t t  1 ingc .  1 'Lc  cLangc to  t ) re
i r r te r r r red i i r te  fo r t r t  i ' r  t io rv  co t t tp lc tc ,  t l te  f i ln r  burn is l res  rc l )ov
r r r r r l  r l t , cs  r ro t  rc r tc t  rv i t l r  Dr t l t i i t t rn  fu l l idyan idu .  I t  i s  o f  in -
tcr'(.st tr) relrnrl i t lrnl t lrt col,rl terrctit,t '  1-rcisists as long ls t ltere
is rL trirce of tttrcrirtvctteil ttr irterial, so tl;ut a .f i l tn nav l,rtt ' tt i t l t
q,' l lot rrtrrl qt' l  ' t /toil rr t 'al ltnatA'ci aolor l 'eocli()i. ' I ' lr js is l-re-
crursc rrrost, lrttt not all of the ruatcrid- ltas undergone convel-
i  i ,  , I | .

-l\t 9{}0o C. the fi lrn besilrs in about ten rninrrtcs to elrow a
rvlritc lrolrler and in lrrrl i  tn hottr or thereaboute it rvhiterrs
r . r , rnp I r tc ly .  l r r  t l resc  cxpet i tne .n te  t l rc  bcs i  suppo l t  fo r  tJ re
l i ln r '  i s  r i re r r r i c l l l . y  c leau g lass .  Lxccpt  t l r t  fo r  tcs l i lg - t ) re
l , r r ru in l r i r rg  a  l i l r r i  on  papc i '  i s  needet i .  T ) te  p tpe l  sho t r ld  l l c
\ ' { r fy  l ) l l lc .

, i l ! , ' t , . ,1 r i c  s i l vc r in  the  so l i t l  fo rm hcatcd  to  180o or  190 ' fo r '
r r l x ru t  l i l tee l  rn i ru tes  r tndergocs  a  s i r t l i l t r  c l rangc :  rv ) te reas
lref,rlc it \\ '  s etrsily pulverized, it is lorv tlntost irrtpossilrlo to
rerlrrce it t,r powdei and thc potvdel is yellorv insterLil of l-reing
qr  ' r r  i . l r  l r l r  o l r .

-1 l , , i i  t / . ' t t . - l \  f i l rn  s r ' ren t l  n r r  t ) l r l c  I ' l l )e r  nnd p l r rcc r l  in

.  I  r l i . t i l ' r ' ,1  r r ' . r ' , . r  r r t r i r t r i t rc ( l  i r t  !Uo o l  i lUo  rv i i l rou t  ac t r i l l l l  l ' o i l -

t  I  i r r { ,  r r t  t l r , ' r r r , l  t , f  l r r r l f  a r r  l ro t t ! '  i s  convcr tc t l  a l lnos t  l v l r t i l l y  to

\  t l i r .  i r t '  nnc , l i r r t c -  l t , t tn .  I t  l l r rn is l l cs  pure  ye l low l l t t  s t i l l
b l r ( , \ \ ' 6  t r i l ccs  o f  r l r l  cc r lo r  tc r rc l io t t .

, \  l re t tc r '  | lnn  o f  oPer l t i t rg  i s  to  i rn t r re rse  a  f i l rn  sPreat l  on
s l f l sB i r r  ( l i s t i l l cc l  n l tc i  a r , l  to  p l l ce  i t  i l r  a  , les icca t , ' r ' l v i th  a
iv l te r  i l c l ie t .  A f te l  kccp i r rg  1or  twet t ty - fo r r !  l to t t t s  c losc  to
l { r0 '  C .  t l r c  f i l n r  l ras  l re r iu rnc  1 ' t t rc  rv l r i t c .  I t  i s  l lo t  d is i t i '
l , ,g r . r t r , l  l r !  t l | ' '  ' " l r i r l rgc  L r t t  n l r i . \  Le  r l c l r t c l rcd  f to tn  t l re  g l l ss
i r r  I i l r r rs  cx : rc t ' - r '  r ,  s ,  r l l ' l i nq  o td i t r l t ' y  s i l t c r  l c r r f .

' f lrc ellects' of lrelrt aie sltorvri irt Platc I, )orver pair of
l igu rcs,

, -M.

t .  t l c

The eligl'
gold.:olored
t v  i t  l r  a  t  our r r

##,*r
t l r c l  c  t s  t l t c
arrr |  re  b l i l l i
of prrle rvlr
potlssirpn f
color, rr') r ilst
tJrurg l r  a
reprcscuted
flcs)r)y-urltlr
s l rou ld haye
tscd witlrin
casv t)nl titl
ate'str,ie, in
rts to paltial

JVl rerr  th t
t l rc  e l lect  ie
of  t l rc  pure,
tlacc of colr

I l  a r r  ea l l
t l ra t ,  Iav inp
cr) ] l r t l r rng I
l l re  I  our l rcy
irrg irndcfgo
e)r.rpc of t)rr
f losted rvhit
to i lre frictic
bv'thq ruotir
by  l i r rd i r rg  t
prLt t of tLe '

r len t ,  t J re  s r
rcitLout f l l te

It rylg uler
thal u'lrerr u
altelatiorr rv
at leet, unti l
rnerrs of nllc
bliglrt rvhit
t l ro loug l r l y  I

Out*of" ri
packed iu a
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)1. U. Iea-Gold. cohn'ei AllotroTic Silter, .1b,

3. llctio,L of illechanieal Force. (Sheuring Strcw.)

The eliglrtcst applictt ion of force sull ices to instantly corrvert
gold.tolored aJloirirpio silvcr to rrrlrrrrrl eilver. A [)tsn rot)
rv i t l r  a  lour rded c r rd  d lnwn l ig l r t l l ' over  t l re  gur face  o f  a  l i l r r r
o r I l l ,d r ,  h tv t 'e  n  rv l r i rc  t raae l rc l r i r r , l  i t .  ' l ' r r ' ,  fu r ( 'e  But l i c io t | l
t , / 7 r r r : c  t l r i ;  c ) r a r r g c  i s  r o  e l i ; 1 l r t  t l r r t  u r r t :  r r j i ( l r t , l u r r l , t  i t s  I r t l r t v
n t r tc  i t  r r , , t  fo l  t l r r .dL , , ' i t i v ( '1 ' ruo l  i r r r r r r t . rJ i . i t , : l1  i t t  l r i r r rd .  l i i r . i ,
t l re te is  t ) rc  c l r r t . rc te r . i s t i c  c l r r r rge  o I  co lo r ' :  t l ru  1 i ] r r r  i s  r rs  ye l low
r r t l rs  l r l i l l i t r l t  rLs  g , , l t l . l e r f ;  t l i e  l inc  d luvn  l ry  t ) re  g lasu  rod  is
o f  p i r t 'o  rv ) r i te '  s i l i c r , .  I r r r r r i c r .s i rg  t l re  f i l rn  i r r  r  so lu t io r r  o f
Io t r r r " i rg rn .  f l ' r ' r ' i r ' ; : r r r i , le  t l r " (  r r l r i r ( '  l i r r , , s  r i r r r l , l y  c l ,a r 'g r .  to  gu l r l
e O l O l r  \ \ ' l l r l b t  t l l t  n l r r l  r J l  I i l ' . n  o l l  \ f l l t c r l  l l ! r . I  l l l , .  d t , l w r l  | l l l - t i 0 8
thlougli a l lr. i l l iarrt errcccssiorr of colors. 

-if 
iresc elTcr:is rrr.c

reptcscttted irL I ' lrLte l[, t)rc ultpelrrrost l igule-,r.) 1rol t)ris usc,
f l L ' . l r ) y - r r r i r , l c  r r r r r ' ,  r ' i r r l  r l r , r r l , l  l , . ,  r r , r , l , ' r , l , l ,  l t r , l  r l r .  I i l r r r  i t s t . l f
s l ro r t ld  l tu lc  1 , , : ,  r r  f r ' ,  e l r l y  o1 , r ,  l , l  , ' r r  f i , I , .  1 ' , ,1 , , . r '  , , r  n . r r ' ,1  r r r rc l
l rs ( ( l  4v i ' t l r in  n  j c rv  l r , - r r r r i s  a f rc t .  , l r . y i r ig ,  ' l ' l ' i -  

l , t ,n r r r rs , .  , f  i t s
C a c r '  l ) i l l l i i l l  l ) i r F s l { , . .  c ' r 1 , , , ' i . r l l )  i r r  r l l i r r  t i l r r r s r  r , r  t l r , .  i r r r r . r . r r r r r l i -
i r r , 'F t r t r , ,  i r r  r r ' l r i c l r  i r  g i r | s  I  ; .e ) lu rv  s t r , . i rh ,  1Sr , ,  t l so  h . r  i r r l i s
tus  to  l , r l t i l  I  co t rv t rs i r l rL . ln l . . t

, \Y.l icrr t lre experirrrent ie pcr.folmetl under proper conditions
t l r r . e l l c l t  i s  v c r : r ' o r r i l r i r r g  L v  r . l s o r r  u f  r l r r ,  i r i " t l i r t  c o l r v e t . 6 i , r l
r , l  t l re '  p ru ' ' ,  , le , . l ,  r ' r I Iu rv -  r I r ; . r I I  to  l ,o r f (c r  rv l r i ru r r , . se  u . i { l r , - r r r t  a
lf itcc oI color.

Jl arr earlier comrnurrication to tlr is Jorrrnal it rvas rnentionetl
t l r l r ,  l r lq ing  l i l i c r r  w i t l r  rnc  ou  i l  io r r l { . y  bc ! .c r . t l  c r r ru l l  r ia lu
co t t ta i r r i r rg  gu l , l -co lo rc t l  s i l r .e r ' ,  t l r t v  wr . re  fuu t r l  a t  r l r , . c r r , l  t , f
t l re  jour r rcy  to  be  a l l  conver tc t l  i r r fo  rv l r i te  s i l vc r  w i t l rou t  l rav -
i r r g  t t n , l e r g o l c  u r r y  r l i r : r g g r e q l t i u r r ,  l r r r l  r r , t : r i r r i , r g  l l r o  , , r i g i r r l l
e ) ' iLpc  

" f  
t ) rc  f l lg r r re r r rs .  ' l ' l r , . r r ' l r i re  F i l r { . r .  fu r ruc , l  I r , r r l  t l , . -  t i r re

flosted-rvlri.te colol cf purc silvcr. ' l lr is clrtrrgc l,as attributcd
to , t l re  f r i c l ion  o f  t l r c  i i . i rg rnente  aga i r re t  cac l r  t , t l r t . r ,  occ l r r iuncd
b l .  thqr r ro t io r r  o f  t l ' e  jo r r r : i r cy ;  a  cunc l  s ion  t l r f t t  \ c l8  conf i rmed
l ry  { i r rd i r rg  t l r i r r  w l r l l - ( ' , r t t , , x  woo l  w0d fu rccd  i r r to  t l r€  e l t rD t t ,
p iu t  o f - t l le  v j t l  iu  sur l r  a  wr ry  rs  to  l ) rcvent  t r l l  i n te r .n r l  n rov6 .
rrer)t, t lre gubstl lrcc could bc Bent over a fotlr-folt l distuuce
rv i t l rou t  a l tc ln t ion .

I t  \ v : r8  u lsu  ubs , , r rc , l  ( ru rd  t l r i s  i , t  a  lna t te r  o f  s r ,ec ia l  in te res t )
t l rnT  r l l r c t r  r r  1 , .u t i r r l  c l r l i rgc  l r : r t l  bc t 'n  c l lec tcd  l ry  f r i c t io r .  t l r i s
altelation wcrrt on, rlt lrough tlLe substrncc rvae" left ncrfectly
a t  rcs t ,  un t i l  i t  Lecurnc  co i r rp le te ,  Wi th  t in re ,  a l l  eo i i c l  spec i -
| l ro l rs  u f  r r lL , t ru l i i c  s i l vc r  u r r , ln rHo t l r ig  spot r ta r ieoue c l lLnse to
L l ig l r t  rv - l r i rc  ' i l l L . r . .  l l ' l ' r r r , . r r r l v  r ' r t ,n l , t  e i l " " r ,  cucn  ivh , , r r
t l rn lu r rg l r l y  l , ro tec l  ( ' ,1  f r ' . , r r r  l i g l r t .

L ) l r t  u l  o le r  t rv r . r r tJ  r l rc , , i r re t re  i r r  r ig l r t l y  cor l (ed  tu l ,c8 .
pa , ' ku l  i r r  a  l rox  a r r r . l  l . f t  i r ,  a  , l r r r l<  c lue( , i  fu r  &  vc i l r .  no t  o l te

#
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I)r0 )1. L'. Lett-Golt!-utltttetl : l l lolropic Sil 'zr' '

rs,rnped cottversion. SPretd on paper or on glass and duly pro-

tectcrl, the clrrtttge ie slorver'

4. Actiott of Strong.lcidt'

Tlrc action of ncitls l lnn tl lotropic silver' lras becrr alrcndy

,1";;i l ,;, i i  i f rcn,ait 's ori ly to tdd ircle tlrtt t l tc convetsittn to

, ' r , r ' r , ' a l  . i l " ,  r  i s  c r r t i l t l v  t t i t r rc t 'ompl t l  i ' " ' l  l ' y  t l re  esc l l ' u  o t  g r lFe '

u l l s  l r r r l l ( r ;  t lo t  t r  l r t r l r l r l c  ' l ! ! r  l ' u  r l ( luc tc r l  Uy  t l rc  c lubes t  o r ' s ( ' r '

Y,l t l 'o t l ." ' f ' ' i l ' . . , i , ,u  on dry t i l t r ts  rv i t l r  d i l r r te  s t r lp l r r r r ic  nc id i t '  is  erey

to  r i r r rkc  t l re  corvcr r i " I r  g l l , l r r l l  a t td  so  to  t tacc  t l8  Pasdr lgo

tlrrotrglt t l te irtteltn etl i i tte f ' . 'rtn'
" i : : ; i ;  

: ; l r : i ;u f i . '  : r , i , l  , l i l r r ted  rv i t l r  fo t r r  t in res  i t6  b r r l l (  o f

* " ; : . '  
" ' ' , i ' , , j i , ' ^ i  

; ; i  t ,  
" .o r l ,  

, ,u  i t r r tn " ts io r t  ' f  o t te  o r  two seror r ' i8

cu t rv r ' l t s  i !  l i l t r r  on  g l l t ss  o l  o l l  p l t f c  l ln l 'e r  w l lo l l y  to  t l le  i l r te r -

r r rc ( l i i r rc  f ' , l l t | .  I t  i s  l ] r t ' n  ! r r ig l r t  go l r l ' vc l . lo rv  l ' l l t ,  s l low '  no

, u , l o r  r v i t l r  ' l t c  f r ' r t i c y l t t r i ' l c - t t r l f e l r t '  \ \  i t l r  6 l l l P l r l l r l c  t c l i l

, l i l r r r t ' l  r v i t l r  t rv i , ' e  i t s  L r r l k  o f  tu ' i : ' ' r '  rn r l  t t sn ' l  rv l ' i l c  s t i l l  l r ' - ' t '

i i ' ' . ' , , , ' t  i " i '  i .  i , , . i *u r " i , .o , , "  r t r i l  r  l r c  r t l l L ' r  lup i r ' ' i  l vo r . i s  conve l rc t l

i r r tu  l i l l r t  11nrv  l l . r r t t r : t l  s i l v " r "  
' l ' l r c  s i l vc :  "1 ' tn i t t " '1  

l t l  l l r l s -w i ry

i t ' * . i  i ' , , f i t f " ; t ' i  a r rd  g ivcs  r ro  to i rc l i . r r  s i t l r  I ' o t r tss i r r t r t  f . ' t t i -

r ' \ ' : l l l i ; l ( ' ,  \ r ' l | l ' l c i l i  evc l l ' r r r l i l ra ly  t i l ve r  l va [  . l J lv (s  i I  l ' i t l ( -co1u l ' c r l
r ' , . r r r . t i , ' r i .  lSec  P l r r tc  l l ,  l t , r t c r  p r r i r  u l  hFr r lcs ' )  .  t t re  61 l t l f

. r , . i , l  r r f t c r  r . ,o l ing  r rc ts  t , to rc  s los  l y ;  t l r c  l ' r ' o ( lnn t  ' : , ] l l o l ' ;  ) : l ' ^
1 , , \ v iF l r ,  u \ \ i l r i - f  to  t l t "  l r l ' Jsc l rcc  o f  a  ce t t r t i t l  { l l l an t l t y  t ' l  I l re

i t l l c f l  | l C ' l i i t t o  f o r t t l .

. 5. Acttott of I'i?ht'

Wher r  : r l lo t rop ic  c i l ver  i s  ep len ' l  i r s  s  th in  f i lm.  on  g lnss  o t  
.o t t

r )u r . '  t r i r t re r  i t  n r i ry  be  preserve ' l  fo r  a  length  o{  t ime. : r1 '1 ' r l c t t t t l
' , r , ' c l ' ,1 , , *n ,1 .  ' l ' l r i s  a1 '1 'e , r r : r r rce  is  r lece l ' t i ve '  l i rom t l le  tnonr " t r t

th r t  t l re  l l l rn  i s  f , , rn led  a  s low but  s ten t ly  c l ra lge  cor r r t r le l r (es

rv l r ie l r  c r r r  l , c  l ,en t  ex1 ' la i t rc , l  Ly  sup |os i r rg  t l ) t i  l r  g r r r lu rL  l " ' l y '

rn r f l z i t l i oh  t l kes  1 ,1 ' , ie .  Ev i ' r l  l f t c r  e ig l l t  o r  tPn  l ro r l . rs  ex '

t ,osurc  to  o rJ i r ra ry  t l i l l r rse  l ig l r t  a  r l i s t i r rc t  loss  r ' I  ac t rv l ty  c ln

i rc  , l r t c ( . t c r l  by  c r rc lu l  tes t i t tg  w l t l l  po tass- lum le r r l cya l \ ) ( le '

T l re  c l r r r t tge  wh ich  occurs  i s  in  t l le  nn t t l re  o t  l t  te l l rLency  i ' ,  c

" " , t  
- . " . i " - t  i , r ss rge  in to  what  I  bnve ca l le t l  t l re  in te rmed i r te

i , ' : t i '  i "  i t r t i . r t '  i l ,e  
'go l . l ' ye l lo t "  

co lo r  remainn  t t t rchanged rv l r i le

t i , "  
" l t l . i , , " l  

ac t i v i t :Y  i s  l -os t  o r  much d i t r r i r r inhec l  A l t l ro r tgh  a

",-, i,, in"n"",n"t,t 
of t ir is change crrn be detected iu a fcw llottts'

i  ; , ' ; ;  ; ;  u " ry  . lo t * l v .  l l y "ex l '631r16 to  o t re  o r  t rvo  t lnys  o f

. u , ' r , n . r  
" u , , s l i i t , e  

( r  i r r u c l l  l o t r g c r  t i m e  i s  r e q u l r e ( l  l n . w l l r l c l  l '

t l re  c l range is  nenr )y  comple tc .  1 ' l re  exposer l  l ro r t lons  :1 r0

l ig l , r , ' r  n r , i l  l ) r ig l r tc r r  r t rd  in  sc , lu t ion  o f  Ie r r iey r r r i ( lo  t l rey  co lo r

vcry  s lo l l y .

,,v,.c

Tho questior
l onq  co t ] t t t lue( l

l;fL,:')tf';":,
At rL rv i2rdo

s t ruc le ( l  l i gh t
p r p e r . - . S o t l e .
lrn opsque Qesl
bu! u | lcoveteo
from tlre eri l c
t ion  o f  tb is  t io
br iqb  t  ye l low.

Poli lons Dxo I
re ta tned t l te l r
tha t  ! l1e  u  Rso!
i r r  the  J ra tne .
tl)3t if t,wo fih
ing  f  rame unt
tho  las t  ment i (
t ion  o f  th is  s
s i l v e r ' i s  r l w n
ligb t. ' l 'he gl
becomes llot t,
a  temper l tu re
tha t  i s  f ree ly  t
rhe  e l lec t  o f  t l

I t  appe l rs ,
s i m i l t r ' t o  t l r  n
slower'. l lx pr
i t  i s  t l re  more

Wi tL  l i$h t ,
velv sa[isitct(
chnnge to  the
&t ion  to  w l r i te
rnuc l t  be t te r  t

\Vherr a fi lr
o r  two days  t
expose(l poru
ther r  c l )e ln lca
both  o f  po lns
f fgure .  o f  P la t
o f  an  im mens

t  Sinc6 th is vd
gors f tc ! . i |  tho c
n)ore rrpr ' r ry }n"
i rg tbo c6' r3{r ,  w
c| lot i ( le drrkerrs
lo tho saruc l iEl I t
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Thoquest io r t  nn t r t r l l l y  f l rose  w l rc th€r  l ig l r t  l - rv  n  su f f i c ie r r t l y

lo ' ,q  ,  oh t i r ,uc , I  ex l r r \s r l le  cou l t l  c t . r t r t I le tc  1 . l l c  c ' rn l rge  l l r r ( l . co l l '

r , , , ,  r r r l , 1 f i 1 , i n  t o  o r . l i r r l t r y  w l , i t c  s i l v t r ' .  I o , , l , t i r r r r  i l  L I c c l s r v e

, , , ,a ru" , - / ' " ' f , , l l o rv i r 'g  c  r  l , c r i t r l  c t r  t  w l rs  t r r f tdc :
" ' r i , ' , '  

t t i r , , f " *  l , , t v i r l g  l L  r ( r r l l l r e i t J l e r t l  e x P o s r l l e  n n t l  u n o b '

s t ruc tc , l  l i g l r t  ther t r  \ v f i r -  p )nc t " l  f i l rns  on . f l r rss  n l r ( l  on  fu ro
r , x l J c r . .  S J I I ) e  o f  t l r c ' .  w e t e  l ' l r r c e ' l  i r r  t r  p l l l l t l n g  l r l l t n c .  u l l ( r e r

i , ' , ' o1 , "qu"  t les ig r r .  I  l re  o t l te l : s  s loo ' l  s iL le  l - '1  s | '1 . '  w . r l i t  t l re  l l r s l

L ' r t  L ' , n o v e t c , l .  
' i  

l r e  c x l ' u s u r e  w ' r s  c u l i t l n r l e r t  I o r  t o l l r  m o n l l l s

i . o *  1 r , 6  
" t ; l  

o f  J t , t , u , , r v ' 1 e  1 1 1 6  '  r l l  o i  M n y '  A l  t l r e  c x l r i r r '

t ;on  o I  t l r i s  t ime t l lL '  r l t rc t ]ver "  l  I ' i r l ' c r  t rn t l  g lass  l ] lms w€rL 's t l l I

i r i , - l l , t  ve l low.  l J , r t  i ' f  t l rose  in  r l re  p r inL ing  f r r rne  t l re  exposed

r 'o r i ion" . "  l ' , rd  becorDe i r (x r l y  w l r r t " .  wh i le  the-  Pro tec te ' l  l ) { I r t s  .
ie ta inc t l  t l re i r  fu l l  , l co l '  g t l , I  co lo r '  I t  muy-n t  f t rs tseetn  s t r lngo

t l r rL  l l l e  uHtovered f  i , ' c t ' s  were  lnss  r t l rec tc r l ' t l t l n  t l l ose  ex l )osc ' l

; ; ;  , l , ;  i t " ; ; ' ; .  l Ju t  t ' l r i s , l i f l i re r rce  rvns : ' lways  observe '1 ,  nnnte ly '

t l i r t  i f  two f i lms  wcre  ex l ,o le r l  s r ( l c  Uy  s i r l c ,  t l t c  o t re  l r r  { t . l r r l l ) [ '

r r r r  f r a m e  u t l l e r  * ' r ' s s ,  t l t c  " t l r e l  s ; r r r l " - v  l i i s t c n c r l . t o  t l  b o r t r r l '

t l r . i  l l s t  menL io  c , l  rv , rs  l lwr tys  t l rc  
"  

sc  r t  l cn l r rL .  I  l re  ex l ' l i t l r i l '

i l on  o f  , t , i "  secnr ing  ar ro t t ta ly  l ies  i r r  t l r c  { l t c t  th r r t  I t ] lo t rop ic

. i iuer ' i "  n lwny .  rn r . t "c l i  rnorc -e l rs i l -v  a l l cc te r l  by  hea l  than.  by

l rsh t .  ' [ ' l re  r i l ss  i r r  t l ,e  I ' t i t r t i r ' 8  l r ln 'c  ] ' y  ex ! 'os r l l€  to  su l r l lg l r t

b icomes l ro t " to  t l re  touc l ; ,  an t l  t l r r rs  t l r c  I i  m u t r r le r  l t  rs  l (ePt . r t

i - * r * r " ,u ta  m: rn-v  rLegt :ees  l r ig l rc r  t ' l ran  t i rn t  o I  lhe  o ther  6 ]m

t l r l r  i i  l ree lv  ex l , . , sec l  t . ,  i l r c  f l i r :  the  l r iF l r ( r  temler r t tu re  a lds

r l re  eJ lec t  o i  t l ' e ' l i g l r  r ^ *'  
l ,  ^ , 'n " , ' r . ,  t l re ie io re ,  thn t  t l re  rgnr rcy  o f  l ig l r t  i s  somewl r r t

s im i lu i  io  t l r t r t  o l  lhe  , ) t l re r  fo r rns  e f  s t rc rcy  L 'u t  Yery  r r ruc l )

s l , \wet .  Ex l )e l i rne l t t s  ml , le  lOr  t l rc  l ' r l r l ( , se  ' le 'non: t r i l te r l  t l r t t

i t  i s  t l re  m. - , rb  re f r r r rg ib lo  rays  t l r r r l ,  e i l i c t  I l re  e l r r rngP '' 1 V l r t '  
f i C t , t ,  t l ' c  1 ' r : o , l u c r i , , i r  o f  l r r e  t r r t e r m e d t o t c  l ' r r m  i s  n e v e r

uOv 
" " i " i l " tL rv .  

'Lo , ,g  

" , ,po .u , " ,  
r t ro  ncc ' l t ' ' 1 ,  n r ' l  I ' e f ' r rc . the

. i ,ng"  ,o  t l re  i i r te r rne , l in te  io rm is  c -om1 ' l . - ie ,  t l r c  I r t r t l re r  r r l te r '

I t ion  1 , ,  w l r i te  3 (er l | s  lo  co tn tn | l rce .  \V  l t l r  l rea i  t l re  c l r f l l rges  ure

rn  uc l l  be t te r  ml rke( l .
Wl re r r  t  f i l n ,  on  p t t re  paper  l r l s  rec t i ve t l  an  exposr t re  o f  one '

o r  t w o  d a Y s  o f  s u t n n ' c r ' s u n s l ' 1 1 ' c '  u n r l n l  l t l  o l x q r l e  ( l e s l g r r ' . t l r e

e- ruoset l  po t r ions  l t re  su{hc ic r r t l y  c l r l r t rgc r l  to  l r&v(  los t  r r r l rc l l  o I

r l , J i r  c l re i r r i ca l  ac t tv i t y ,  s , . r  th r t  w l re t r  t l r ' '  l l l rn  i s  I r l r t t rAed r . t rLo  t t
l r0 t l l  o f  po iass iu rn  fc l l i cyn l i , le .  t l r c  c0cc t  S iven l l r  L l re  lower

l r u r e  o i  P l n t e  I I I  i s  o U t r r i r r e ' 1 .  
' l ' h e  c o l o r  r e P r e s P n t e ' l  r 3  o r r e

o i l n  i m , n c n s e  v l r i e t - r ' o l  t i r r t s  f t o ' l t t c e ' i  I ' y  t l l i s  r e r l J t  r r L  o t t  L l r o

i  S ince th is wrre wr i l ten I  I in( l  thst  bolh l lorschel  sDd Hrrnt  not iced ao a[alo '

- , ' "  i , , . i  l ,  i i .  c d s €  o l  : i l v c r  '  h l o r r l p  v i / :  t l r l t  l ' n l ' € r  p r " l  n r € ' l  w ' L \  i r  d r r \ € n e

i":':,:l't,*l{J'illfli"."lllHl;'i,i'i,l{,":HT.''Iill:':.::"'l:J"l;';l''.i,"":';
: i i " ; l i " ; i ; ,"k, ' ' " , i ." . ;  *tr ' r lv wl 'en erposed rroder wsrrr '  wator t l 'no uoi i6r cold

to r[e ssrrrc l igl ' l  i rr  vcsse]s sids bt 3i( le.
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uhu l tc rc r l  o r  a r : t i ve  fo rnr ,  T l re  un t re r  f fqure . r f  t l ,e  snmo p la te

f i vc5  t l re  c f lecL  o f  l  very  l , ro t r , rc ie t l  e "x l ,osu le  ( rs  n l - ,ove , le '
sc r i l , cd)  o r r  l )u re  poper  lo i  g l , rss )  unde i  g lass .  Wi tL .  soure
l i i r r r l s  o f  s ize t l  p rper ,  th is  e f fec t  i s  p roducet l  by  a  muc l t  shor te r
r \ t ' ^ s u r c ;  u t ' t , r r r e r r L r y  r ) w i n q  t o  t l r e  1 ' r c s e t r c e  o f  t t l c e s  o I  t
l , r l ,o ru l l , l r i t c ; ' i  w l r i ch  rppet is  to  q i , l  L l re  nc t ion  o f  l ig l t t .

Tlrese seom to be not merely new facts but to belollg to &
r re rv  c l rss  o l  f rc ts .  No ins ta t rce  ha i  beer r  l r i ther to  l inown o f
l r r  e lc rn . 'o t  ex i r t i r rg  i ' r  so  g re iL t  r t  v r t r ieLy  o f  fo r t r l s  n t r , l  1 ' l ss ing
. , '  r . , r ' l r l - y  r t r r ' l e r  t l r e  i n l l u e l c e  o f  n n y  f , r r n r  o f  e r r e r g y  I I o n t  o n c
ro  tno lLer  o f  thenr .

I r  i s  ev i r len t  t ln t  a  connect jon  mus i  a lmost  cc r ta in ly  ex is t
be t rvcen these v t r ie t l  t r t t t s fo r tna t io r rs  and the  c l r l r rges  w l r i c l r
rn r tny  s i l ver  s : r l t s  un , le rqo  t l r ruuq l r  L l re  nc t io t t  o f  l r5 l , t  r t r r r l  < - r t l re r
fL , rc t l s .  ' l ' l r i s  conrec t iu i r  w t l l  f . r rm tLo  su l ' ]ec t  o f  t r ' , '  secor 'J

1 , r r l t  o f  t l r i s  1 ' \p ' . r .  T l re  t ) rcs , 'n t  ln l r t  w i l i  be  c , ' r rc lu , le , l  l . r y  n
sornc ! r l r f l t  f r r l l c i , l cscr i l , t rc r i r  o f  t l re  co lo r  renc t io t r  rv l r i c l r  i s  cs1 ' * '
c io l l . v  chur rc tc r is t i c  o f  r l lo r rop ic  s i )ver .

' l 'rro Cor,ot l lnlcrrox,

Wl ren  n l lo t ron ic  s i l ver  i s  immersed in  t  eo lu t ion  o f  a  sub '
s t i l l | c c  r o n , l r l V  f  i r t i n q  w i t l r  o x v g e r r  o r  s u l l , h u r  o r  w i t l r  I  l r l l o '
g c r r ,  : r  t i l r n  i i  f o r n ' e , i w l , i " l r  c i ! i l , i t s - t l , c  c o l o r s  o f  t l r i r r  p l n t c s .
Sr rc l r  p l re r ronrenr  u re  fan i l ia r  nnd are  seeu in  the  b lue i r rg  o t '
1 'e l low ing  o f  s tee l  in  temper iog  and t l te  co lo r ing  o I  o t ] re r  meta ls
' v l r c r r  , , , v c r c , l  r v i r , l r  f i l n ' s  o f  o x i . l e  o r  s u ) 1 ' l r i d e .  W i t l r  r l l o '
r r , '1 , iu  s i l ver  t l re  co lo rs  i r re  very  l - , r i l l i a r r t ,  l r rob l t , l y  bee luse
' i l v t . r  i s  t l re  l " ,es r ,  o l  n l l  rcnec tors  fo r  rus  l r rv in ; :  s  nc t r r lY  Per '
J ,c r ' r l i cu ) i t  in ,  i r le t rce .  send ing  I ' xqk  uLour  C ' t  I ' t  r  c . t tL  . . r f  suc l r .
I  i x l r t  go l r i  co lo rec l  s i l vc r '  g ives  t l re  most  b r i l l i t r rL  e1 [ec ts .

' l ' lre Bulrstances rvlrich protlucc tltere-rctctiotts l l t: PotasBiutn
fe r r i t : t ' a t r i tL . l  a t td  pc l tu t t t  gar tn te , .  fe t  l i c  a t t t l  l t t c tc l l l i c  c l r lo l ides ,
alkuli irc )ryptchId"ites aiid sullrhidos, rnixtttrcs of pL-rtrssiunt
l r i c l r lo r r ra td  i v i tL  hydroch lo l i c .o i  hyd io l r lon i i c  tc id ,  s ; lu t io l r  o f
1 O 0 l l ) e ,  c t c .

I 'otarsirrru fcrricyanide in a five or teu Pcr cent solution is
tLe lrcst of t' ltese rciplerrts bccause its action is ntorc distinctive'

I  Thc l ,ohnvior  ot  theso vtr ret ios o[  pa?ef lod r t ]s  to mako inquir ies of  an in le l '
l igont  I )st 'e.  urrnul 'ucturer  l rorn $l ro l l )  I  laurned tbr ' t  every 8dt  of  pr i l ,er  I , t  p is
rrorv t i r ,ate, l  \ r i th cLlor ine.  , \s  any port ion of  tho blo 'c | i t rg ors lcr i r l  le f t  in
t l r r i  t , r l )er  would oronlur l ly  dcr i rot  r ts  st rength,  i l  beconros ' )octsstrry 10 ad( l
I  )osr ; lp l ' i to  in €rcsss to r r r rovo i ! .  Accor( l ingly ovcry 3 l )€cinr{r r )  o l  s ized l )a l )€r
r t r , , t  t  I ' rvo erel r ) inod cooldi re l t  hyposrr lp l , i lL ' ,  ovoo l l lo  purest  p|otogrrpl r ic

l { r l l3rd wor6 xol  f roo i ro i t ,  t l ror lsh counr in i r ) , (  t { rer t t ly  lesr  t l r ro nrosl  o l l rcrs
I t r t rarcrr t ly ,  th€ only d i l l t r€nc€ i3 r l ror  wir) )  ln 'ou 'grnl )h ic I r r r l )c f  nror€ caro i3
! ,kcu to avoid int  consi t le.atr lo €tc€$ ol  l t )  l )osLr l l ' l | iLo.

t

.tt.

In palticglar.
t l r n  r r r r r n l , ' o  ' ' ,

f..;l,riy'..l,.l
r l i l t t t e , f  u  r r  t i l
s t taw s l  r i r le ,
t locr trot r plrc
s ) ru t le  on ly ,  t l
ra8  Dec l t  ( |  l l )
r langant tu  u )
or r  t l l o t lop ic  r

A. fcll ic; 'a
8l l l )s t i l l lce col l
to  s ry  w l tc th r
l )o t l88 iu t I l  le i
s i l ver ,s r rspcnr
C l rS{  to  r tB
ye l lo rv is l r  rv ) r
fo  locyar ide  r

O f  t l r c  r u n
t lop ic  s i l ver .  i
eparli, Jreat, ar
vi!rlt ' ty lJ0tl lsB
be seen L.l '  rrr
pressrrrc eaclr
this folrn pot
s i l ver  co lo t .  tq
l rm ro th ing  t
d r rccd  in  t l re  {

1 \ ' l ren .  po t r
s i l ver ' ,  i t r  f in l
Lrorvn, lrassirrt
t ) r ig l r t . i l f i te  ;
t J r i s  go l l  e t rq
t l r i ck i ress  o f  1 i'I lre 

euccbrii
potassirrgr fcrt
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hr .p l r i i cu lu r . r l re  L l r rce  rv l r i c l r  i t  q iv re  a rc  o I  g lc l t  t ru l i t v ,and
t i rc . l ' l rB Ies \ '1 . t . \ ' r i c l r .  ,F t , r . r ' i c  l l r l , ,1 i r l ( ,  g i \ . c5  11 . ; , r r t i f r r l  t i r i te .  ee .
; , r ,  r . t l l f r  l r cc r r l i r r l  g l i t tu i r rg  t .os t '  c l lo r , .  I t  r r , r rn t  l ,e  v r , r . . t ,  t r ;uc l r
, l i l u tg l . r r r r . t i l  thc  su l r r t io r r  ln r l s  i rs  - t r , l to rv  , , " t , r .  

"n , l  
i .L " r - , ,

b rnw i j l r i , l ( . .  l t  o f tc r r  I r r1 ,1 , t ,nn  r l rn i  r l rv  c l r r r l r r lo r i " f i "  c , , t r , l
r l u c F  l r n t . i r l , l ' o n l  \ r ' ! r i l . t  1 1 , , .  l i l r r r  i s  i r r  r l r u  r , o l r r r i r , r r  L u l  r t  l ] r , , r r z { ,
F l r i l ' l e  u r l y , . t l r l ]  l . ) c l | l  r n c  t  c v l , , r . n l r P t , l t r i : r q  o r r ] . v  u f t L , r  t l r t .  j i l t
t )aE t )ech  ( t r l , l ) t . , t  l t r lu  \ .a tc t  r r r r r l  L I , , t i t , r i  o l l .  l )u t . r r rs i r r r r r  t rc t .
t l l i l l l g l t r i r t ( r - l r l so  g iv Ic  1 .1n , ,  ln  I  l , r , i r r r t i l r r l  b | lCCech i , , l l  u f  Cu ' lO l ' c
O 1 r  i r l l ' i - l l ( J l ' t r . F r l \ ' " r  l , l l t  i s  S O r r r I u . l r r r t  r r r r c P r t u i r r  i l r  i l 6  C t i u I l .

. . \  f , . r ' r ' i r . ru r ' i , l c  i r  ( l r t , r r . f , , r . c  r l r , .  , , , .q t  r . r , i rq , , l t  As  lo  t l re
8 r l ' l l l l r c c  o u r s t : i l t i l g  t l r c  f i l r r r  r v l r i , , l r  i s  f , , r . t r r , . , ' 1 .  i t  i s . d i t l i c u l t
t "  F : rJ ' .  w l r ( ' l l r '  l  i r  i r  o i l vc r .  8U l ,ox i , l r .  u r  f , , r . r . , ( t . l r i (1 , , .  \ \ ' l Lu l
I ' o t : ' d s i t r r o  i ' . r ' r i c l n r r i , l , ' t  i s  n l l , , r \ . t , , 1  1 , ,  r r , . t  , , r r  r i r , , i o r  r l l , , , r , , 1 , i c
F) lvc r  6 l lFp( ,n r lL ' r l  r r r  t t - .  a r t r l  t l r , .  l f ' t i o l  , , f  t l ro  l i , r . t . i cYr r r r i , te  i r
c r t f n e r l  t o  i t B  l i r l i l ,  t l l c  s i l v c r  i , ,  t . r r r i r . r , l . 1  c o r r r , , r . r , . , l  i r r t u  I
l ' , l l , . r s  i s l r .  r r ' l r i t c  l ru rv r lc r ,  cors ie t i lg  r1 r , , , , " . t  

" ,1 , , ,  
1y  , , f  . i l r .e ;

l cn l )cy f l r i ( l c  r r r i xc t l  w i r l r  a  l i t t lo  n i l i :e I  f r . r . r . i r ' t . l r r r i r l r . '
O I  t l l g  r r r r r . r ry  vu l ie l i r .a -  o f  u r t l i r r t r l ,  . i l v r . r '  r l r r i , ,h  ex is t  .u l lo -

t l O l , l C  s l l v e l  r F  c o l l v ,  t i i l , l C  i r r r u  t $ . o  O r r l r , .  , 1  1 , , .  ) r i g 1 ,  1 a , , r , o l l
spnr l< ,  l rea t ,  r r r r l  ac i t l s  co lyer t  r ' t  to  d r r l i  g r . rLy  , i lu " i r , ru  i l , i s
vrLricty potussiurn fclr. icl ' lnidc Lrs no acti i jn rvlrrtcver. ls wil i
l ,e  bc( ' r r  I ' f  a r r  i r rs | ) , , c t i , , r r  r , f  t l re  1 r l r r r , , . .  L ,g l r t  r r t | ' l e r .g lus .  i r r r r l
l , l | i i  c  r . t (  r l  c , , l r v , , r t  { l l o l r O l , i c  l O  r , r i g l l t  r r . l r i t e  o i l v r . r ,  : r r r d  I
I L r t s  t o t t | l  l r u t i l s - i  l  [ c r I i | r r r r r i d c  u c t s  b l i A l r t l v ,  c , , ! r v c t . t i l r r  l t r c
nr lve l  cL . rL ' t  r ' r  s , r l , l .  l t  in  

" r re , . , l l c "s  
t , ,  c ' i  t1 , , i  i l  j ,  *o i , f  - lo t , , i

h i rs  l ro l l r i r rg  tu , , lo  rv i t l r  a l lo t ro I i c  s i l rc r , " :  i r  ser : r , rs  iu  l r , ,  1 , r . r_' luCCq In  t l re  to l l , ,w l r r l l  w i l y .

. . \ . l - l ron  1 'o t r "s in r ' r  fe r r . i r l .a r r i , le  ae ts  o r r  f i l r r rs  o f  
'  

a l l , , r r .o r , i c
s t l vc r .  i tB  f i rJ t  (11 , . , .1  , .  r9  , l cc , ,e r r  r l re  go l , l  , , , ,1nr .  t . r  I  g i , l ,1
I ' lL rw l l ,  Po6s | l tA  r ' :q1r t , l l y  o r r  to  , r t l ro l  s ] r : l ' 1c" ,  . f l re  

l c t i0 r r  u r r  t l re
l t l l I l l t  \ \ ' . l i r t ( j  8 t l r . r r . ; r -y91y  e l : { ] r t  l r r r , l  l l rPa ln r r l l r  i  s r  ) r , t c t rc8
tJ r l6 .gu l r l  S t i lgo ,  l t ' l r i (  l t  ( r ' r ros l ' r ) l r r l i  to  i  !  t i r  l i l r i r  l t r t ! i l l g  r r
t l l | , . l ( | r e F s  u l  i r u  r  0 . U l l o 1 5 0  "  t , ,  l |  O U t r l r i U L " , .' l l re  success idn  o l  co lo rs  o l r t r r i r re r l  on  u l lo t rop ic  r i l ve r .  r r i t l r
potassiugr lerr.ic.yuride ig as follorve:

.l,'irtt Order,
'  

l l usnet  l , r 'owr r .
l l rowr r  r .ed .

Seco)td Ot\ler,
I l i ch  rn , l  , l co1 ,  1 , , r  r '11r , , .
I  )a lk  L l r r t .
l l l i g l r t  L l r r n .
Pa le  L luc .
Gfcctr l.usset.

.  I t cd .

I

l
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' ;'I'l,ird Ordo, ,:;i
R c , l d i s h ; , u r . p l c ,
Rl r r ish 1, r i lp le .
l i ic ) ,  gr : r t . r i .  .  i

The fourth (,).dcr ;s rot rcaclred, for aftcr tlis t],e coln*"--
l ) r - ( . . rnre r luc l t  rn i red,  pr .o l ra l , ) .v  t l re  rc t ion is  to  lc ,nfer  euCl*
( i '  r r i l .1  l r r . ; funn.  T l re . , r l , r  r  , l i f f r l t r r .e : .  l ,c . idc t l re  , l iscu"o--* i  

t

r l , , . fvur t l ,  ordcr .  r .  r r j l l  l ra \ (  l ' (cn o l , \ , r r ( . r1 .  nrc t l ,a t  in  n] , ] .1
91 11,"  t ,1 t " , t  o f . the secorrd. , , r 'd , .1  ,  e1;e. ; , , , r rd i r rg r , ,  a  t l , ic tn i i  l j
o -1  a - r r  o l  l r ' ' r 0 l , l : ; j . - .  1 l , e re  i s  a  g r t c r r  t L , , l 1g l l  u f  a  l no l . e  ) . us :e t  r , .
s l rade lhan tha t  o f  thc  th i rd  o r .dcr ,

J r ,  l l ,e  t l , i rd  o r , l c r  lb r . rv  io  a r  r ro  l i rne  a  1 , r r re  l , lue  cor re .  -
I 'n r rd ing  to  0 , t , t ' 00nJ . . l , r r t  o r r l \  a  iu (  ( (  - j iu t r  . , I  L ,car r t i i r r l  red  ar , i
Druc  lu rprcF.  g raduaU\ .  I , r6 i lng  r tu  g r .ceo ,' I  l re re  a rc  l c r t  r r ro le  b , . l l t i fu l  e \ l ,e r j rnpntF  iban to  watc l ,
lLese c ) ranges .  Pr r l i t -v  o f  c , , )o r ,  l ru r ivver ,  dn l ,cndr  muc[  l ] : "
t l r c  lu r i t r  o f  t l re  p r l_ ,e r  e rn l , lo . \ed .  \ f r r , r  o f ' r l , i "  pur . i t l  n i i i .
often cut sl.orr rlre clranr:cs at rlrc pa)e l, lue oi t ie . i,.,nC'
oroer.

_.I havc_ endear.ored to girc some idea of t lrese colors in the
Pla tcs , l j r i c l r  i r c . , , rn l ,3n . \ "  l l r i '  |a16 '1 .  l ,u t  i t  Las  f ro red  ru  L ;  ;
n l O r t  O I I I r ( U l t  l 3 . l i .  I  l r C  C O l u r s  t . ,  l ' r e - e t j t e d  a r e -

P)are  I .  l , r r r '1 , )c  a r rd  l , l r r r .  o f  r l re  9d  orJer .
P l a t "  I I . - l ' r r i p l e , ' f  r L e  2 d  o r , l e r  a r r d  g r e c r r  o f  t l r e  3 d  o r d e r  

' '

P la t t '  I I I .  l , ruwr r  r " r l  u f  the  1s t  , , r 'dc r .
T l  l ra r  l r , , t .  l ru r Ie \ 'e r .  I ,opn fo  r rd  1 ,o . . i l , l e  to  cor rec t i \ .  re t , r t }

d r r c e  t ) , e  ] ' r ' i l i i r r r e r  r n d  d e l , r l r  t , f  c , J i i r  o f  t h e , , r i g i n a i s . '  
'

J. S. Jf i"'

{ Bt. xxl'- j
)fatlana I

Is  t l ,e  Scl ioo)
l , r i e f  dc ; c r t 1 ' t t o t

i t , . .u t  tLe G I t r r t
- . , r r  n [ ' ]e  to  nt ld
ier. st to tl'ro't' I '

Tlre Great l Lt
llclr aod.IIi5) rrr'
t l e  l l o r t i L  I l '

l iock; I loun tri l

A rcLr3D Duc ie
CarDl , r ian  r ( ' ck6
TLis forrnation t

u r rde t l ies  tbe  sur
. I '1, nr SPritrg€, t0

l|.^l l l  e€ oI I lre
ou t l re  roao t l (
nu rDerous tltel l l
!!d rgrl laceous
ind slate. NeaI
('ou|el'tcd itrto lt
t l r  i .  g loup ie  g la
f... i ls nere fJul
u r r l le r  abound e
entlJ oYcrlieF al
I ' r i rDo l  d ia l  t r i lo l

Ou thc  sumru i
l lrt -trcLran grr
full crf l-cotrlZ 2..
rlrtt,qlgge d"i I

Srrcceedirrg th
tolc l| tDctt.ol)cr s
n lrich bas been ,
nrost pictr)resqu€
q it)r Luttes irnitz
itrg tir forrn scen
gist. In tbe l ir l
trotrs fossil6. l
utrcc,nforrnabll.o
fres} l 'ater ] inre
r rn l ] le r  searns  o f
r.rotr corered.rrit

Pl, i ladelp l ja .Tan 2.1.  )  891.

(To be cont jnued.)

-  ErplrNlrro i -  or  rBE Pi^TE6.

I  
to cscb farr  ot  [g] r€s tb€ upper oDe represents tbe . t rect  of  exposiog al lo. r

|  .  cbaracler .
l. lo lb€ )orer of each pair of fgures the efiect is represent€d \rbich $ould be

producad b5 i rDmersiDs rhe upper oDe in r  sotut ion of  pot is-" iuor fer . ;c \aDide.
This atrords proof of the corDplet€!ess ot tbe clange hI sho$-jDg that gotd-colored ,

s i l rer  in passiDg 'n io tbe ordrnar l  torm bas lost  r ts  po$er o i  resct ing I r i ih  a
{err j . . raDide.  In t le-<t  low€r 6grrres ao ar t€Dl t  hrs beetr  I !ade to.sho\s soDre ot
tbe colors troduced j! tbis \!at. Bur tLe.r fatt far sbort of tbe orjginqls in brit-
l iancl  aDd inteosi t l .  These last  are so remarkabl€ that  tLe.  l i tLographer s lo
erecuted th.e $ork reorarked that  e i .es aD art iFt  i | i th a brusb snd paletr .0 l  .
colors could Dot imirr te them. and tbat  t |erefore i t  nas hopeless to erpect  to
r€produce tbero LJ liihog'apbt-;n other respects the pla1e," r€pr€selt lailt.r well 

-'

_  
lbe chaogeF r l iat  tdke place.  

;

F.:

f
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u;'llJi;';'":f ^l;:

of r.xisrirrg in t\Lu ,orm6' 
::.:::.ir" Jr.",". a'.n."it1 aud less

.,  r . - - , r , , " , , , ,1r .rnyr,(  lorm 
l , l lT ' i l " , , l " r i f  ' .  aF,, , , ) r t ;n ied _\r i rh

ii,",,,i'^i-,'f i''i'' , 9:"*l:i:1li:l,iiri;Ti'j b'ud; "i,n.'.t. 
io it'

l o -F  o{  N(  l i \  i t r '  a r )d  t l re  lo r f , r r ' r r  ' : ' l : .1 , : t ; ; ' . .  
i s  c "a t 'a l le  o f  exrs r '

ff lltrr riiif ; ;1',i;1 ;;ri|ilTr**;xr* t;.r[:
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, l i r  ) l l .  C. I*a-,1 | I ot nt11 ir.,\ i  l  tter,

t l r c  l l r logcns ,  ,4 . l so  i t  i s  co l rF l ' i cn , r r t \  L .v  t l re  le r r ru r l i r l ' l c  f r rc i l i t y
rv i t l r  s l r i c l r  i t  p i rssc- r  f l rn r  t l re  ( ) t te  i t i t to  to  t l rc  o t l rc l .  Sp t i t tg ,
i r r  t l r l  rx r r r r r i t r i r t i , ' l lB  a l )ovo  r t : len t l ( l  to ,  t t ser l  l t tes . t t t t ' s  o l  r l l t r "y

/  r l r r , r rs l r r r l s . f  i t t r r tosp l rc tcs .  ' \ l l r t t r ' , r1 i i c ,  s i l vc r  i s  c l ra t rger l  re ld i l . y

I  t , ,  r r , , r " ' , ,1  l ry  t l re  r r ie le  p lees tue  t , f  t l re  l i r r {e r  o t  l r . v  i t  te t t tpe l rL -
I r l l t  { ' l  L ' r l '  ( .

( ) l c  fo l r r r  o f  a l lo t r rp ic  s i l ver  l tas  t l )e  l ) roPer t l  o f  so)u l r i l i t y
i r r  rv : r te r .  

' f l re  so l r r t io r r  o f  a  so l i r l  i r r  t  l i r l r r id  i s  o f tcn  i r r :cor r r -

1 , ln i t , r l  l r y  c l r t t rge  to  t  tuore  s i t t ip lc  n r t , l cc t t lu l  s t luc t l r fe .
l l i t l r r lh r  t l re  o l r l v  so l le l t  k r r r l rvn  f , r r  a - r r rc t i r l  l r i r s  Lco t r  l r ro t l rc r
r rc t r r l ,  u r r r l  t l r c  l rc l r l v io l  o f  n )c t i r l s  rv l rc t t  so  d isso lvc r l  ] rns  l rcer r
t l rc  s r r l r jec t  o f  l i t t c  lear , ;  o f  ve ly  i l t c rcs t i t tg  ex t rn i ru t t io t ts  l l y
bever i r l  ( : l r c ru is ts .  I i i r rns i ry*  cx i r r l i r red  t l rc  lou 'e l i r rg  r - r f  t ) re

.  \ ' , rp , , r  P I r : in re  , r f  r r r t r ' , ' r r r ' - f  l r .1 'o t l r r I  rnc t l l s  d isso l \ ' c r l  in  i t .'  
l l " r ' , , , , ,1 l i  r t r , l  Ncr i l l c  , . x , ' i ' r i r rc , l  t l r l f l l l  i n  t l re  f l cez i r rg  Io i r r t
o i  n r t ta ls ,  r r ro re  espec i t l l t  o t  t i l ,  c i ruser l  l r y  t l r c  so l r r t ion  in  i t
L r f  o the l  I t t c tu ls . f  I : io t l r  r , l  t l r csc  i r rvcs t ig l t io r ts  led  r l i l cc t l y  to
t l rc  r r r l c lus ion  t l ra t  i r r  t l re  c tse  o f  l  d i lu te  so lu t ion  o f  o r rc  n re t r l
i r r  n r r , r l l r " - t ,  t l te  r l i sso lver i  tuc t r l  cx is tc r l  i r r  t l re  t to r r r i c  f r r ln r .  ( l r r
( r l c l l  c i l se  iL  fc \ r  rnc t i l l s  g i r t r  excc l r t iour l  rosr r l l s ,  L r r t  g i l ver  rv ls
no t  l r r ro rg  l l r csc . )  ' I ' r r rn r ru ln 's  inves t ig r r t io r rs  on  t l re  a i loys
u f  r r r . r ' , . r r l l  I r ' ,1  r , '  1 ' r ' r c i .e l - r '  s i r r r i lu l  gere lu l  t l cduc t ions .  Gr .c t t
rvc ig l r l  r r t t : r ,  1 r , , ,  t , r  c . r r . l l ; i o ls  s r rppor te t l  i r r  t l rese  sever .a l  rv tys .' l ' l ' , . f . r '  l  l l r r r r  r r  t r r , . t : r l  i t r  r l i s s c ' l l i r r g  i r r  u r r , r t I r t l  r r | ,  I i r I  i r l ' l ) ( ; l s
t r )  i r ss l l r rc  t l r c  a to t t r i c  fo r rn  l lo lds  ro  l , , , s i t i v t  y r t "oo f  t l r l t  i t  t loes
t l rc  s r r r r rc  in  r l i sso lv i r tg  in  wr te r .  l r r  fac t  t l re  so lu t io r r  o f  t
r re td l  in  Nut r r  i s  sor r re t l r i r rg  80  r re rv  t l r l t  rvc  l r l ve  l i t t )e  g lo r rnd
f , r r  a rgnr r rc r t t  l r y  cor rp t l i son ,  So fa l ,  l ro rvever ,  as  t l re  a l tove .
r r t : ! r t io l rc ( l  l r r l logy  r r r l l  be  cor rs i r le re r l  to  go ,  i t  r t t l r c r  t c t r t l c  to
r l r r  l i t : l ' thu t  t l ro  so lub i l i t y  o f  s i l ver  rna ,y  l te  t iuc  to  i t s  lLav i r rg
l rssnr rc r l  r t  vc r .v  r ; i r t tP le  n t t r l  pg t l11115 an  4 t ( ) r r i c  fo rn ,  I t  rn tv
l r r :  r .u i r l  t l r c re fo re  t l r r r t  a l l  cor rs i t l c l r t io r rg  te r r l  to  s l ro rv  t l rL t  t l ro
r l lo t rop ic  fo r r r rs  o f  s i l ve l  t i r l i en  as  iL  ry l ro lc  l ravc  i l  tno lc  s i rn l r le
nro le ( :u l rL r  I l i r t l l ro  t l l l r l  u  l rL t  I  l r t ve  r lesc l i l re t l  as  t l rc  i l te l r r re -
r l i r r t c  f , , r ' r r r ,  u r r r l  t l l i r  t l r i s  tg r i t r  i s  r r ro rc  s i r r r I l y  consL i tu ted  tL l r r
,  ' r , l  i r  r r r  l J  x i r r  c t .

'  
In tlrc l)r 'rri icnt crse rve lravc to crrnsitler t lrrec tl istinct forrns,

( I ) t I Io t l r ' I r i r . ,  { :? )  i r r te t r r re r l iu tc ,  ( i3 l  o r r l i r r r r ry  s i l ver ' .  \Ye  no t ico
t l r t t  ( l i  c iu r  rv i t l r  t l re  u t r r ros t  f i r c i l i t y  tnd  i r r  scver . i t l  r vuys  bc
cor rv t l t c r l  in to  (1 )  : r r r r l  (3 ) ,  r l r l  t l r t t  { : l i  c r tu  r t l r vays  l )c  co l \ l c r tc (
irrl i '  ( i i), l lut t lrrrt 1/ir,ra lt:un;l ln'ntl i int cttn l)!.1 tlo ltos;iLil i ta
/ , t  1 ,1 ' " , " " ,1 .  ' l ' o  cor rve l t  on l i ra ly  s i l ver  in to  i r l lo t lo l r i c  rve
nufs f .  i r s  i r  l i r s t  sLcp r l i sso lve  i t  i r r  r r r  uc i r l  :  t ) ra t  i s ,  co t t t : c t t  i t

. l ' t ' t)t)L d lr)lurt.) ' i :et/ 1o tttt rt.tLtttt. ir . l 'ortn., al(l only fr.ont t lr is
r r to r r r i c  fo l r r t  c r r r r  r t l l o t r ' , rp ic  s i l ver  l re  ob ta i r red .

.  R .  l ' r r n s . ,  l t l g l ) ,  I . 5 2 1 ,  s l s o  W i 6 ( l e m o n  ,  R o f e r n t €  1 8 8 9 ,  p . 9 9 3 .
1 . 1 o r r r .  ( : l ) e r r ) .  S o c . ,  l s 9 u ,  I , . : l 7 r j . - N r t u r € ,  J o  .  1 8 9 1 ,  p . 2 0 : l
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M, (,. Leu- Altotropia fiiluer, t> 
. LtjL

^. 
l3caring tLis ctl)itrl ftct, i l 

,rrrirrd and corrsider.ilg tLc respec-l r r ' ,  l , l u l , ( r ' r i { . s  e r l r i l , i t e , l  l r y  r l r c  r l r r . t , c  f , , r r 1 1 u  , , 1 .  f i r ,  .  
' -

1,.^l i l , ,rr,Ltrtt. ro irr lrr;rr rr,c 
" 

. 'r,,rr.;,, l  r,r: j , ,", i i , . i .  i i , i . ' i ; , ] i" i i , i ; l
-> l,'i;:l ',',i1,,,::,::i::;i::,:l):,',',',::;,)i,;';i,)1.,i:,,:i}:cur.,r' r,,r'r,is,'i oiru"",

.  As s i lvc.  i r  i ts  corr r r rorr r r , r i . .n t l , t  i "  i i " -oar i 'c  Bor ' t ior rs  exrBtsj r r  t l re  atorr r ic  fo l rn.  i t  is  
; , rs i l .y ,corcc iyxLlo l f , , , i  * i , " r " , " i t ' . "1 , , ,_rirtos. il.oru suelr scil utiorrs'

not  uni tc  to  rnolc t :n lcs.  1 l i l . . l i '1 l  , t  l l t l l  
tJ te r tor r rs  r r rnJ ur  rntv

1,,,t tr,. j,1"uu,,,,.,;" ;i ",,.ill;il'.1,,.;j,ill..l'l;',',r",,,i11,',ll;';i:: lll;;;;
i:H i::l.J,il:i l'l'r:l; ;li,,i'f ,,1;ii;:lli li ::l ;:llil::ll;1, i;tlinlay. bc prcverrlctl. Iu st,rrru crrsesrqg srrc| rrniol trkes lt jacc,At least - fou. rrr t i r ls exist  i r r  t t r i  t , i .  ; i ; ; i ; : '  i ; ,  

' ; i : "" l , . , , , , , "
e t l l t e .  W] r cL ] r c r  I l r i s  6 t { t c . c ( , 1 ) t t , l n t ] t  i l l t c r  c ( )D ( l e t l s l t t i on  r ye  r l orrot  know, l r rr t  t l rcr t  is rr , ,  i r r r l , t - .* i l , i i i i "  f r i  t ' " i , , , i '  r "" i i "" i " ; ,  , "t l r e  c l t g e .  S i r r r i l r t r . l v  l L l l , , r r o 1 , , ,  l J r l l  t l i l \  r o p r , . : c 1 t  n n  l r r u m i cforr l :  i f  th is rvcl i  so i t  s ' l  urr l , l  

" r f , i l , i ;  , , . j , . , ,  n" i i r . ] ' i , f i j i , i , ; " .fu l  ox lgerr  ur l r l  t l re  l r l logcrrs  t l r iur  t l re  or . r l i r rar .y  for r r r :  a lsoi t  shotr ld  rcat l i ) .v  lusg i r i r , '  t l ' .  . ,1 ,1; t , . i ru  i , , , . , , , . '  , r , , l i  
t  
t r , - "^"

I ) rot 'cr . [ i , ,s  ar , ,  r r r i l , i r r , , , , , l ] .y  or l r i  , i r , , , l  f , ,  ; , f  ,  , , .  1 , i "  . ; i i . i ' , ' . .

,TJrere is  no Lrnrr r l r  o f  chenr jca l  s tnt ics r .n  ry l r ic l r  or r r  knowl_e d ( e . i s  6 0  , l c f , , r , t i v o  l r s  i t  i s  i r r  r . e l : t r i o r r  l , r  t ] , , ,  r , , , , 1 , . " , r 1 , , r , . . , , , -s t i tu t ion of  so l i r ls  rnr l  r rore cspcci l l l .y  
" t  

t t ,o- , r ' r . i , ,1r .  
t 'n i t  

t r , , , tcrwr  be s idd js  t l ra t  in  r r rc t rL ls , , , i  
" , . . , r , ' t t iuu, l ; t i  t r r r "  j f , " " , , , , , ,

;ili''lll|,Ti'''illlJl]'l.I'fi' t cotrrprer' tt'o "'it"r'uros ""i'i,'in;ugreriris rrcrn "^"r, ;;.,,;;i;:l::i;. ;i":"il: I J",',i:l,l:l.,tll:' :,lll];
:1 , . ] l : .  

.9" ! , t  a  thcor .y .of  th .c_c l r r l i rcrur .  , ,uu,  
" , ,g* , , " t . "1 ' , , .  " l * "  

l r "

_iliil,"!1,'iAi" !'Jl;li ""i:,, llil ;i i,l"illll;,,11;;li;li:itlL";lli;
,v icwe i t  ie l lcs t  to .exarr r j re  as tc ,  r r . l ro f  l , ; , . ; r , , , ; r , "  l ; , ;y  

" , , , , ' i , . i1 . . , , " , ,betwcen t l resc i r l r . t rop ic  f ' r ' r r r  u t  sr lver  i r r r r r  s i rver  rvr rcr .  i t  isknorv^ to exisr r ' rr  ^. l tnu,i" . fu.u,-, ," i ,"1' , j ,  i , i  j l ' ' " , ' , ] j1ir, , , , , ,r".
I "o r  t l r  i s  t r r r r r l ' : r r i s l l  t l re
r l , l o r i , l c l  r v i l i  i , . .  i " i . , , , r . ' " '  

t " t "  l r i L l " i ' l j  ( x r r ' l  c l r i t ' l r :  o i l r ' ' ' r '

rlction of ltorns qf llnetrltl on ,s;tu", ),,UA1r. I\trallelirrt ttith'1ll"tr" ';" 's"' '  ' '
I t  ig  a  fa rn i l ia r  fac t  th r t ,c t : r , t l i r r ,  fonnr r  o f  cnc lg ,y ,  l ig l r tespcc i l l Jy ,  l l l ec t  t l re  s i l vc l  r r i l t , r r t s . ,  J r r  \ rcw o f  rv i ra t  l i t r s  lu ,cn

ll,';l;l';i:l:1,;l:,,i1',]:i;l;iIl:ii .'t''t.''..r" "i."','' *.; :;;"'ii;"'':"r'i,'
I ro i r  nc t io ,  on  tLe  s i l ver  l , ] i l l ' : , :  "  A ' , t ' : t . ' l  t  x  : r  I  r  t  i r  I  I  t  i '  '  t  |  1 I8  to

fnr  n pa.al le l isnr ."" ,u u" , r l l l i?, ' ] ' '  
arr ' l  t l r r rs to ' lc f . . . r t r i 'u how

i

t
I
I



9 , ,  - )1. (). I 'ea-,,Itlot roPic Silttt '

It is to be oLscrvctl thnt tLc nction of tli{Icrert foltrrs of

" n . , " f  " t ,  
t l r u  s i l v o  l r r r l o i ' l s  i e  i t l ' t  l o  l t (  1 ' r r t i r r r : .  t l r .  i t r l l r r " t t c c

. , . , . " i .  r , ,  l , e  i r l ' i r go t r i z c r l  l ' . v  o l ' I os i l g . . l t t t t l  . i l l t l t u i t ,  
r \ l l l i r l Lv

r r i r t | ' l r r r l  f t , r ( . r ' s .  
' l  

l r r r s  i r r  t l r "  r ' : r sn  ' ' l  l i u l r l '  l l s  l o l r t l o t r ( ' )  t o

, . , ,  ( l ! t r r t .  t l r c  l t o r r r s  , ' f  : i l v , ' r '  t , ,  l l t o l co l l l ( s  l r  l i l r i l ( ' l ) ' r ' ( ' l l l l r , c l -

, , . t ,  d  l , v  t l ' c  6 i t , , l r {  i l l l i l l i l y  t ' J  i l 1 l " 1 i t r "  l  r  r r l u ' ' l '  j l l v c l  l l ' u

, i , . , i , " '  ; f " i ' i , i '  r , , i " i " , '  '  l i ' '  r t i " i ry rs rv i l l  I ' r ' '  r '  r r l l ;  l ' l ;  ' f0" 
, ' l '

' irrri l,rr to tr:tt ot l iplrt 
" ' """ ",., l i:; l 'J'J;', i,,1,)' i l i ' ,1'",: ' i l l i l ;,,., ' i it l rc cnsc of hent rt l t t l  l r f  col l t i lct a

r i ' i f  i , " ' - l ' " t t : "  i f t , L t  r l r L ' r t  i s  n l  t i r - t  I  r r t ' ' t e  i r l l i c r t t i . ' r t  o f  " f l ( c t '
i ' , t i " ; i " .  i .  t j ' " ,  t , ' ,  l ' , r t  I , , r ' l i l l  l r r " r t t ; 1 l r t  . t t l  L v  i l r c  r t c t i o r r . r r l  r t

r t t l r t ,  i t ' q  r r g ,  r r r ,  i . , I ' - '  I i L ' ' I  l u  l ' ' r v  
' l  l t c i t c l l u l l  u l  c i l i l r  I o l l I I

: ; ; ; ' , . ; I " i ; : ; , ;  r , '  1 , , '  r r l r r r " ' t  {  ' | r r r t r t o . r c t c ( l  l r v  r q r P o " i r r g  r l l i t r i -

r i r : s  I t r i r  i r r  , ' r ' c r r '  ,  rF |  r t " t i " t t  i l " t  :  l i r l i e  I l i l ce  i r l l . l  4 l  t t " t 4 '  t t L  ' L

, l i r ea l i , , t r  1 , , ,  1 , , 1 " , , , , / i t , y  l "  t l ' t  ' t '  l i u t '  uJ  l L r r t  J ' t r t t t  q l  t t i r ! l

t t  txtn ,r l lol  ntY i , '  t i l rr t ' ," '  j j ; ) i t , , , , , " ' , , , . l , c t , i r i l !  i t  i s r v c l l  l < r t o r v t t  i r t r l i r c s s e s  s t ' t r s i t i v ' '

l i l l r , -  l , i  s i l r (  r  I r r t l " i , l . ,  r v l r i c l r  o t r  r l o v c l u l r l r t e l r t  (  \ l r l l r r t  t r ' l r r i t f t t i l '

l , l , ,  r ' . r r r r i t i ,  ' r l i , , r r .  \ \ ' l r ( l r  t r r ' ' l t i i .  s | l l l i i  t '  l r i t F i c t l  l l r , l o r l l l r

r ' , , r , , , t  , ' r '  *  l ' ] i  l '  : l  c . ' i r l i ! r g  o r  ' i l v c l  l l ' l " r ' i ' l p  l r r r s  l ' P ( ' ! l  l n r l r l '  !  l l r ' '

1 , , , 1 ' , i  
" , '  

t , , t . ' , * ,  , r 1  ,  r r '  l r  s | r r r l l  i :  t t r r r l l i l ' r l  l r )  r t  x r r r r t r r c  I  i r c l l .  u '

f i ' r l '  t  ' u ' l u t  i r i ' l i n ' r i r ' g  r r  v i ' i l ' l o  c l t l t r g e '  p ' o l ' r t l r l y  t t '  i r  ' u l '

'  
" " i i l ; , r^ , " " ,  71, , ' re . - l lurc  t ln t r  t rventy y t 'nr '6  f l t lo  I  n" t i .ee ' l

t l ' , ' i - i ,v  , t  r l ig l r r '1 , r r ' "sr r r ' ' .  r r r r  i r rv i " i l ' l r  c l l i ' c t '  r ' : t . r ) i r l l l .  o f  ( l t  v t  lo lF

I t l t l r r .  c n r l l , l  l , c  i r r r l ' r r ' . s , ' r l  " r l  A i l v | t  i  r l i t l r '  l ' l t l ( ' s  t l r l t \ \ ' t l  \ v l l l L

, ,  , ' i . " : j  | . , ' , t  t , t  l r t r i  , ' t l r " r  l ' 1 ' 1 ' l '  11 l  r 1 t r r r l  t t t l ' " t l t t t " ' - r vu r '  r ' ' l ' r t ' -

, l , t i  
" ' 1 .  

. \ "  , ' r r r l , , , ' . , ' , 1  ,  r r l d  1 ' r . | s "o r l  ( cn t l y  ( ' ) r - r r r c  t i l t r r '  g r t ve  r t t t

i r l u ! : c  o f  a l l  i r .  ' l . t l ' i l '  I ' l t  ' l '  r ' t ' l l I t t l e t t t '  I  l ' e so  (  x l  o t  l t r r o l l l {

\ v ,  r ,  c x t r , ! rF i v I lY  t t  l u ' : t t c r l  I ' r '  oJ l r r ' t i  r v i f l t  cO t l I r ) l r l i l t l t  r | s l l l l s '
" ' i 1 r ; , ' ;  

r : c ce t r t l v ' r e l r en t c t i  t l r eu r  r v i t h  s i l v c t  l r t o tu i de  r v i t l r

t"'iill:r'offl' 
tlete.nrinc thc clftect of lteat on eilve. bromitle,

r , i " " , "  , ' f  r , l o l t r i , l { r  
t , : r l ) ' r  r v , ' r t  1 ' l l t l ' ed  i t t  {  ' l c ' i c l . l t o r  ( ' r f . r ' ( ) t t t s c

r ' r n i I u  i t r a c t i v "  l i r l r t  r  : r r r ' l  l r c r r t t r l  t U  t l l e  c x l " l r l  l l l r l l c i r l '  r l  l ' o r

. : ; , ;  i i t ' i r ' , ' ;  r o  l r r ' : r t r ' , 1 .  i t  t ' o r r . : l po r ' l i r r g  p i on t '  r ' r t t  f r " t r r . l ( s i { l c  i t

i , ,  t l , e  r , t t l t , '  F l l I c l  $ i l s  I ' l '  n '  l \ ' ( ' 1 ,  i t l l r l  l l r c 5 u  t N u  l t l c c c s r  I I r a t

i ' , ' ^ i , l i  f , , f ' , . t  . u r r l , l r ' l r . :  l o , , l i r r g )  - l r l l  l l l r r t .  l r o t  l r e ' r t c r l '  r ve re

'rr,.,,,r .i,rc rrv ,i,re rrr ̂" .,iiilli",i,li,"J",liii;, :i';ill:il::llj , r t rv t ' cn  t l t csc  ' l c r  t  l " l ' t t l c l r t s -  i
' l ' ) re  f , , l l , r rv i l r l  l  '  : l t l l s  \ \ ' t ' l ( ' u l r t r r i t rc ' l '
" i  

i ' i  " . "  k ,  1 , r  i , , r : t  rn i t r l r i . , s  r t l  L {5o  C.  rvm e l ro t ts lv  Rf fec te ' '

rn , l  r ' , l l c l i c r r ' ' ' l  ,1 r r i c ] ; l y  i t r  t l ru  ' lev '  lu l ) r ' f '  l l re  | .L ' l l l l ' r r r lo l r  l ) l ccc
rc t r rn i t r i t ,g  r t l  r i l  t : .

A  | i , , c , .  k t ' t ' t  fo r  
'15  

n l in r l t cs  r r i  x  te l t rpcr i r tn rc  no l r l lnc t l ( . i l )g  o t

f  l i ;b .  
"n ,1  

d r r t l i r rg  t t  136"  rvns  s t i l l  rnc ' re  t l ro rnr rg l r l y - r t l l ' r c tc ( l

i i run  t t ,a  io t "go ing ,  l l t c  l " l l { : c r  cx l tu i l r r t '  t r r0 t ' '  l l r r t t t  t ' t i r l i i t ru .u l t

fo r  t l r c  lo rve l  t c l t r t rc r i t tu l t ' .  Cot r t l ' r t t t io t t  I ' j c t  e  Ie t i l i l l l r c r l  \ \  I I t t l ' '
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r\ picce kelt
w.rs  d is t i lc t ly  i r l t
r)eI0Iu.

'1[. ( ;. Lut-,4 ll ot ropi c,\ i / t,, r.

f ' r r  X  t r r i r r r r t | , s  t t  { r  l o  r l o r r l r r t r , ,  l U Z o  t o  l r ' 6 "
r o r ' j l t 1 , , r A l . y  i r l l r : c l c r l .  

- ( ' o r  
] , i ! r r i o t r  p i r . , , c  a t

. \  f  i e e c k c p t  f q r  ) ? _ r r r i r r r r r o s t t a l e n r l , r , r i r t l r . o u f  I { r 0 o  t u  t t 1 2 o
rv , l6  i l l l r lub l  I |  i l l l c r t r . (1 .  A  lu r rg  l r r r , l  C t r r , , f r r l  r leve l , , t r r r r r . r r t' ' t u l l I l , t , , l r . 1  

I  I r r i r r r  , l i t ' u t n r r , . c  l , e t r v r . , . r r  r l r t .  I , i . , , . .  r o  f , , r , , , 1 , f  , r , J
l [ s  co t r r l ) iu t  lo ] l  l ) l cce .

I t  r r ' , i .  lL ,  h r l  r l  r l  to  , ' l , t i i l r  ac0 l r r i t r , . v  ; l r  , lC tc r r  ina t io t  s r rc l r
l s  l l r cs ( . ,  r l r ( ,  l , r l ) ( t . r r lb r  r . , , - t  u r r  i l  g t , , - , , I l , , , f - i " , i  n , , ; ; , * , i .  j , ' . : l i
l n  l t r r -  ( l r - - ! . i i r t " r .  l , J  l l r , ,  l , r , , r i r l  s l r t , l f  i .  l r l t r . l r y8  l r , r f ie r  t l r , r r r  t l ru  l i t .

i'1,1,','i,,,",illilil;'li'ill ';:l:Ji :1"';i: , ,,, lil I:jt';,i,'l;li,i:lll
o r r  , r ' ,  F , r , ,  

.  
, l c v t , l , , | , . , 1  , l : r r l i . r  t l r l r r  r l r a r  r v l r i n l r  r i , r s , , i r r r l , l y  i , c r e d

o I  r , . v  l l r . i l t r .  l t y  b l r ' , L l  l I t i l l l  l r  g l r r r i  s l r ,  l l  t l , i .  , l i l l , l l ' e l | c c  u f
cIIC', t  r t  l f i i r  I , l )cirrr(1.

,,,J'l;;J;;''.ji illl""l""rTi!j'f,,,i"u otlrcl exl,elirnents wns tr,&r
iij, r" io-"ii i,',iiri'irilii,i-li",lliil''.1"i,:,1','1,','l"l! ,f'?i \;,'J';11
l : l ' -  a  6 t t r , Ig  i rc t i , , | l  c ' , t t j r rc t l ( . c : !  rv l r i , , l r  l , t t , t l r r . t . i , r r . r . r , : r i c i  t r .u  t ] t t ,te r rperu tn lc  i s  r r i sed .  ' f l re  

an l r l c ,gy  u , i t ) r  u l lo t rop ic  s i l vc r  i swe l l  ma rkcd .

,  
l t ,  rn i l . J  l t  f i r . s r  sccrn  F t l i r lgc  t l  l t  j r  t , ,1 , r l x ] r i r tu rc  o f  l  o  C-

i,llil'l \,"l,i',li"i rilili;:l;i':i":l:;:lli:.rll,,l,lllll'iill:""llil:;il;llll
l l eB l l l  

, t l l f  l , l ( . Jc t rCo.o l  R : r to r  i r r  i l r , ,  I , , l , l  { ,1 , ( , i r sC.  \ \ . l r i , r r  * i l v , , r
D t o n t L o c  r s  t . r . r r { , r l  i ! r  p i r l . l . i u r , l  , l r i c , l  i r r  r j r t . : r i r  i t  n t i l l  l l r l i r r g
r ) o r s r | | l c .  l . v r . r r  a t  1 0 0 "  ( . .  l l r r s  r  u i : t r r | ( ,  i ^  l r u t  ( l t . i v , , l l  , , l L

fr,ii'',ii,l *',lii',' Tli" :;"t',.l'," ii:ll:" lll;: l:' l l*X iX l:::weiglrt. Tlrerclor.c in all thc fole{,loirrg ,,n."r; u,rl.i""l ',r,i_i
""i i  l i", i l l ' i l ' i l" i€ br,orr.r, trrar l,,v .r,surl ici,.r l ly rorrg .s1,r,srr.,,
l ;""J,i:; i ' : : : l i i l ] .-^t 

i t t  t l tn !r 'rs. ' trce "r rrtoicturei ' i" i i l" ' i ' : '" i '"
[ , ' o r . "  t l r i s -  1 , r r t .posc  e i Iv t . r  c l r l , , r idce.s or r,.,,r,,,cr,r{,, rc ,rci,r, rrrcr ,f,[Tfll ;:ll]i;:XllJ'i,1: ;:,i,.'i;

I t  q lxbs  I  r l r ( ]  o l  i r l ' r , r l l  a  l ,o l r r i r te te r .  i l r  i r r . c r . r r , r l  , l i u i r rc tc r '  r r r l  r r r r , , .
n l t l I ,n  l lC ter ' l I I1 .  , rn i l  \ \ . i r s  d ( , t l r r ]  r tp  rv i t l r  i ,  L ln . t  I  r r r | .  l ) r r r . i r r , r

i:'ili."" r:li:'lli :',1'l::,;ll:lil',,,T;',lll":l;"i;l;li,Lil:il:l:1"'i;,ji
;liil:i,': liii'tlr,ii:';li;; ,,rl,i,):li iill:_::llj,' l;;,ii;illl,;;:iiil,l:;li;1ilr"
i r b  IA I  RF  I " ' FF r  r  ( '  I ' y  r j r .  r  , ' r r ' . r . .  l r r , l  r ' , , f  I FF  f r , i r s l l l  a  l u t r g r , l .  111 t , , ,
\ \ ' i t s  l l - c ' t  . , t r , t  

" n r \  
I , t r , l  , , r r l \ .  r r . ; r .  i r j ' r r r { ' r . - r , , 1  i r r  l l r c , . l r i , r . i r l e , , f

cr lc iurrr  brr t )r ,  t l rc ot l rc l  c i r r l  rcrrr l i r icr l  * fa t f , , . " , , f l , , r , , i ' i l , "
" ' ' l r i l l ' ' ' : i i " " l .  i r , t , , r . i , le . t , , r i r rc,r  i rc, . i r '  i r r r , r  r r  cornpacr nlrru .nr l\ rad lutc(, ' l  l r )  t l r , .  ; re:rrrr  r r ' l , io l r  X,. , r t , r : r , , . r l  l , l " r ;  i i  , i i ,  i : ,  ; j , ;

a
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r r r i r l r l l c  i , f  thc  tu l re .  
' l ' l r i s  e l lec t ,  t l r r r t tg l t  t lo t  in tcn( lc t l t  i tnswerc t l

r , . r ' \  \ \ ' e l l  r r s  t l r , '  c l r l ' , r l ' l c  $ ' l r s  l i t l r l  r ' , ' r r s t i r l t r l y  t t t r ' l t ' t  t l r e  i t t l l r t -
, . r ' , " . , , [ . ' , . , r , n  a l  r r l r , r u t  t o l l o .  I t  . , , , ' t t  l ' , ; . ' t r  l , '  r l r t t l i t ' t r  l t t l , ]  i r t
t l r c  c r r r l  o f  t l r lec  o l  fo t t t  l r r . r t r l s  l l l  t l re  I r rvc r  p i l t t  rv : ts  v io l r l t
I r r ' , , r v r r ,  t l r e  | | l ' l ) r , r  | r t r t  * l i t v ,  l l r e  , l r r r t r ; : r '  t r t l i i t r q  1 ' l r r , " ' , ' r l r i | r ' l r
r l r r , ' r 1 1 l r  t ] r c ' i , , ' n . ,  S , , t t ' , . ' l l t i t r  s r n c r r t s , , f  s i l v l r  c l r l " r ' i , l r  u l r  t l r , '
l , , r r ' , , r  r r r " i , l r '  ; r : r r r  r r f  l l r I  t r r l , c  \ v { ' r ' ( ' t " ' t t r l ' l t  t ( J y  I  '  I  :  r  ,  '  I  i  ,  '  r  r  ,  '  ,  I  .  

"{ t r  o l r . r i r g  l l r c  t r t l r |  t r r ' r t  t l l t )  l l r r : r r :  \ ! i t s  n i )  t ' s ' i l l ' e  o f  I l s .
T l re  rs t tc r  so i le , l  np  s ' i t l t  t l re  s i l ve l  c l r lo r idc  l t l r l  l c r l t t i r c t l  l t
f r r i r r t  l r r r t  d is t iuc t  r t l i i l l i r ro  ru i tc l io r r  s l ro \ r i t lg  t l rn t  c l lo r rq l r  aJ ) i l l i
I r rd  l recn  d iss , , l ver l  l to t t t  t l t c  gL l i i s  to  ove lcor r re  r tn .y  l rc i ( l i t y  n l i s '
i r rg  f ro r r r  t i i r c , r r r rp , r -s i t ion  o f  t l re  c l r l , , r ' i de .  ' I ' l r c  tv l te r  co l t t l l i nc ( l
t r i r , ' ,  " , ' f  : r l l i r r l i ' r ,  ,  r l . ' r i , l r ' .

' \  s i r r r i l r r r  ( ' \ l l r r ih r i t i ( , t t  $ ' t s  ml t lQ w i t l l  E i l vc l  l r ro t t t idc  p Ic -
c i t ' i t l t ,  , l  r r  i t l r  ' . . , ' .  . .  , ' f  l t - v , l r , , l , r , ' t t t i , :  r r i ' i , l  n r l l  t l r , ' r , ' l l F l ' l v
r v i . l r , . , l  r l i t l r  , t i ' r i l l ,  r l  r r ' : r r c l .  

' l ' l r c  
r r , ' l i , r t r  , ' i  , l i l l r t r t '  I i : l r t  , ' r r

s i l v r : r  l r ro r r r i r l c .  i s  vc ry  r l i l l e lcn t  f ro t l t  t l t t t t  o t t  s i l ve t  c l t lo l ide .
. \  1 r ' r | t i , ' r r  ' {  l r r . r t  I ' r c l ' . r r (  ( l  1 '  , l l r t v c  l t r '  n l i " l t , , l  | l r i t r r g | r l .  i t t
r l i l l r r . , .  l i g l ' r  \ ' ( . r ' . !  ' l r i t ' l i ' \  I t , ) r l  . v l l l o \ Y  t , '  s l ' ,  r r i : l r  \ ' '  1 1 , , \ ' ,  l , l l l

: r f r , . r  t l r : r r  l j r . t  , l r . r ' r : . : , .  t r ' , '  : t l t t t l t i o t t  \ l i t 5  t : \ l t t  l t r {  l t  : l r ' \ l  r r l t ' l  i t l
i r r r  l r . r r r  l r r , l  , , r l t  t tu r ' l r c t l  to  t  r l i t tY  g rce t t i s l t  g l r t l ' .  1 ' l l e  r tc t io t t
, r f  r l i r t c t  s l r t r l i ( l r t  \ v r :  ( l r t i t c  ( l i l i r : ie r r t  i  t j f i ce t t  n r i r l r l tes '  c r -
l r ) : r f ,  r ' l r r r r i r " l  t l r I  g r ' , r ' r r i s l r  q r l r \ " t o  t l i r t l i  r ' l t ' u  t ' l : r t "  l r t , ' r t  t r .'  

I l  t l r c  t r r i u .  t r ' , . . i l r ' ,  r ' I ' r ' u r r i i , t ' l  , l i ' l  r , ' t  I o r t r  : r  1 , 1 r r 3  I i l i c  r l r e
< : l r l , ' r i r le  l r r t .  s rPr r t t te t l  i t r to l r r t l l s  rv l i i ch  l c tnn i r rc r l  i l i  t l te  l ro t to t r t
o i  t l r c  tu l r r ' .  l i v  k r t rp i r rg  t l re  c l r lo l i r l c  o f  ( t ,L l ( ' i l t l t l  l t i t t lL  co t t '
- i , 1 , ' r ' a " l v  r l r L ' v r '  l r r r r  ( ' .  t l r r :  r ! r t r , { i t r  t l r c  t t t l r r ' l r " r i ' i ,  ] l t  r r t  t i v r ' l y
l ' , ' i l i r g :  i r  ' ( , r , 1 ,  r . - , , 1  i t t  t l r o  t t | l r r ' t '  l r t t t  r r l  t l r ,  t r l l  l r r ' l
r ' ,  t , ' t ' . , , 1 .  S i r  l ' , , ' r r .  ' , f  t r r i s l r r . u t r r t . " t l t  r - , r r l v  I ' r " r r g l ' t  ' l r r ' l r t U t r r i i l I

l .  t l r c  , i i u le  g rce t r i s l r  co l , r r  l - l r i c l r  i t  rvo t t l t l  l r r t ve  r tc r lu i le t l  l t y  t
f r rv  r r r i r r r t t cs '  r : {  l r r )s l l t  e  to  d i lT r rso  l i { r l r t .

' l ' l r r :  cor r , . lus i i , r r  to  l rc  t l t tw t t  us  rcspcc ts  l ro t l t  t l r c  s i l "e r '
l r r r lo i r l s  i s  t l r i r t  t l r t y  l r ) ( l c rgo  a( i t t lo ]  t le t r t t t t tp t i s i t io t t  l ) y i l l c  l c t t r r i \
o f  r r ro is t .  hc r r t ,  l ru t  t l r t t  t l i i s  r : l l ' c t  i s  t t t t t c l r  t l ro to  l t l i l r l i c ( l  i r l  t l l o
c lsc  r r f  r : l r lo l i , l r :  t l r r r l  t l r r t  o f  l r to t t t i t le . *

t ' l , , t t t i , , r l  , , ' / , ' , r , . -  l r i l r t l , '  s t t l l ' l r u t i c  r c i , l  , t r r i ,  l i l v  c l r l t ' r c t
t l l , r t r ' , , 1 , i , .  F i l \ ' ,  r '  l "  I L ' r ' r r i r r .  n t t , l  t l r t ,  f o t o  i f  t l r , '  f , r r r l l l , ' l i . r r l
r l l ' i , : l r  I  I r l r r ' , ' i r r , I i r I r r , ' ' I  r l r r l l l  r ' r i n t . ,  t r i i l l l i F  l t r i r r l { '  u l r  I ' t , , t r r i r l o
p l l rc l  l  i t l r  r l i l u tc  su lp ) r t r l i c  ae i ( l  s l ro i t l ( l  l re  cu l r r t l r l c  t i f  dcve l , ,1>
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rdrr a in
] l I rncruc
t\r,o

,  U t l  ap
1r)g conll
le])erte(l
t  ) r r  o  o  s
lir t revt
rlrr ' l ierrcr

l{irve t (
stlorrgly
r r c v e l o l r l l
t i r r re  l f t ,
\ t i t t c l . t o

tel  or t i
l ' lglrct i  r ;
\ f  i r8 t l) l )
C i r l t t c  { r  t

Colr l  s
no f lct ia, l
S t l  o l l g  i l ,
l c a v e  l o
e i l ec t  i nv
E i vc  r y r y
t l r e  L t c i r l
t r r r l  l r c l t .
l r l c  u  r r t i l
t ] r  e  aqe l l
cor r t iu r rc r l
n  v i s i l r l o  r

. /, iyltt...
a l r o w  l L l l
\\r lrcn {t,
of Jry.lr.ot
Co l t t i u ! lB  i t
t l i rce oI I
corrr posi.ti
evcr  t l r is
esscrr t i r r l  ;' f  l r  is  l r r r
b i l l t ion ;
cnpr r l r le  o1
t l r i r t  i l  c t l
i s  l tp i r l l "v

I  fo !d t lnt

t I l t l l L .
' l ' l r c  c rpc l i r r rcn t  wnE ln i ldc  by  r l l r r rv i r tg  c l r tmctc l r t  on  s i l ver

l i ro r r r i r lo  rv i t l r  a  i l l a -ss  ro r i  d ippet l  i r r to  su l l r l i r r l i c  r rc id  ( l i l r r t cd
r l i t l r  t rv icc  i t s  l r t t l l ;  o f  rv l t c t  A f tc l  l ) los ' i r rg  t l rc  ac id  t t r

r  L iR| i  arr( l  hc i t  acL ( l i fTorenl ly  on s i lvcr  cr , lor i ( lc  I ler t  crr r  no!  decor i r |osc i t
in  tLc r lJs l ) r ($ , ' f  nr , ) i3urro l ,ut . I  g l r t  ern.  l l , iJ  w0s l ) tu) \ ' i : r l  l ) ) -  r t r r  i r rvcsl i { . t t io t l
n r t r l t  l r 1 '  l l L o  w r i l . c f  i r i  l s s l l .  i r  w I i c h  i t  r v a s  s L o u r r  l l r u t  f L s f r l  s i l Y o f  c l r l o r i ( 1 c

I , ( )un,d Llo l . t ro lourr  uu, l  or l ,ored 0l t r r  co. l i r r , l  lo  lho srr t r 's  r r r rs wtB iDSnr!r t l I
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rer r l t i r r  i t r  ( tn t i r t  f r r r  t r t . , ,  o r  t  l r  r r .  ,  r  r  r  i  ,  r  r  r  t  r . s ,  t l r c  I ,a t )c r  l l ,adi r r r tn r t rc , l  i r r  r . r r ln i r rg  \ r i r r { , r  i r r r , l  ,uu .  u , , .1 , , i , i '  f , , , ,  , , ' , ; ' ' i ; ; r , , ' ; ; ;
[ \t'o

,,,i'li,lllfli;'f,,ll;"-iilll"j;,il:l:'ll,,T,l:lljlif ,:fli,:l,l;",,,01;:,1t ( i l ' c i r l ( r l  8 , , ! -cr . : r l  t i r r r r .s  t i r ru l  r l r , ,  t i t . , r r l ts  
" . " , .  " f * , l f  r ' " i , " , , i , , " , i ]( . ) l  or ie  EIx. , i r r { ' r r  i t  wrrs  fur r r r r l  t l , r r t  t l , ( ,cJ, ru. r r , l t ( .18 i ,J , f  , ,1 ,1," , , r_ , i ,

lilliLJ;)[1j]' ,i,';"1,,';1,,1;il:l:;l; 1lj:i;l-",'o,"*''",",'ry:ii:l;Jli
5'll,l '-i ' 'Jll;.1::ll;l l1:i",i ' l i:1,r" ' 'r 's "r t'r '.r' i ' lr irrrrre';c'lr t 'o
,r,,""r?,i,u"ni, ii,t";,i";"i ,.i,i;j;'1i,'!",',ilj jil ', i,1!:.11',,,,"1ii:*,:X:
li:i[, ",'J"i;,;1",1:: {i]'J:i il;illl:ilf;,,1;t'i i:llii,:;:iff it:|,}
ll,l:r ;;i, lll:'",r,il'J';l:ii; ii::':J,,il ll', ll' .:::;l ;:ii.i lru:f lit t r rs  r r1,1 ' l ic ' l  t l r ' .  c ln l r rc{ , . r : .  wr , i , . l r  r r r , l  t , , . . , ,  t r , , , l " , i  * l i f ,  

" ' . i , iq : r  t c . , , r r t  s t l o r r g l v  i t s . l r r , , r v n  r , r i r  k i  t , r r  , ,  u  t , ; , , ,  . , i , j r i , , . " .  
" "  "  " '

|  , ' l ( l  s r l l , l r r I | i ( . r r t , i , l  c r r . r r  I r ! l i l r r r r , , l  i "  g , , 1 1 r . 1 , 1 r 1 1 ,  l . , , l , l  t o  l r r r v o
n o  f l r ' r i u r j , , . , r  o i l r ' ( , 1  l 1 ; , 1 , , 1 , 1 - .  r , r r r  i r  i s  r r . , . l l  t , i  , " . ; ,  , 1 . , ,  , f "  l , , i
I t l u l r g  i l ( ' l , l  r . i ,  (  u t ' t l ' , a | q  t l r , . t r r .  

' l  
l t , ,  1 , . r . , . r _ . , , i r r (  ( , \ t , r . r . i h l | , t r l b

i o i l v ' .  l r u , r t , j  J , r  l l r l r t  t l r c  r . , , 1 1 l  , l j l t r t , ,  l r , . i , l  I , r r , , j r r r . , . ,  r r r r  i r r i l i r r l
e l l ( . c t  I l r v r : l J , l ,  t u  t l r , , r . . r ; e  l r , r t  r . r , v r . r l | r l  L \ '  g r r , r r r , . r  t , , t r , l ( . t  _ v  t U
( i v u  r r i r , v  r r r , , l ' . r '  , l . , a t , l i , , r r  u t  r r  t . , , , l r r , , i r r g , ; . , : ,  i  

- : i  
f , t . ' , , ) i , , ; ,  , , , l :

t I r ( ,  u n t ( t  c , , l l l r ' r  , l r c r ( . 1 , , 1 1 .  , , r : r c t l . r . i r r t , ,  l i , r c  r 1 ' i r l r  t l r r r t  , , 1  l i r t r t. t rd  l rcr t .  l '  i r l l  t l r foe c : rses urr  e i l :c t  i ,  1 , , , r , , i " " " , i ' l " , i i , , r . r l i " lI ' l ' .  1 1 1 1 1 i 1  r  r ' . i u s i r r g  . r g e r r r  i s  a 1 , 1 , l i r , , l .  i , , , ,  i r ,  , , i l  ; ' | , ; l : 1 , " , ; " : ;

:ll;,i;;l:1,;,;:;, ,,l,fillt'ilr", lili.::);li'/,,1:;f,l:;",;;,,::llJ,:ii;,,,1;
l  v i " i l r l e  r . l r : r . ' r q r .  l i r l r o r r t * l r l  l i , l  o f  i t  r e , l r r , , i r r j , A " , , i -  

^  ' '  '

ruirllil,r : l; ;jl:l: il l:,1 ilirii ::,,-r ll, i t,l lt,ui lili
o l  l , J r l t oo l r ' r , r I '  r L I i r l  i , r  r . x l ,Us r . r l  r r ,  l i l l r r ,  r l r , .  r l : r t . L r . r r t , r l  r , r t ' r l r r c r
c , , l r l i u r . d  i i . r , ' l ' . ! f  r r l l l  t r , t  r . t  l l i p  r i l v , , r , x  | ' 1 1  i s  I r . u l r r r l , l c  i t r : , r  t l r c
T l r l o ( j  " 1 ,  F r l \ , l  

" I t \ e  
I l r  t u  t r i t r . i r , a ( . i r l  r , , l ] '  l i i s , .  f r o r r r  t l r c  r l , . _

c , r l t | l i o s l l r , ' I r  u l  . l  . r  c r , v  , ' l  r l l  , l l l . r n t i t y  r , ,  J  s r r , , , . l , l u | i , 1 , , r .  l l , , r v -
C r c r  l J r r d  r i t \  l r t . t l r i . " r r l r , , i r l o t . i i l r :  i l t r r l  l | , t  t  , , f i L I l i c  c i l t . c r i ;  t l r u
e F : " n t ' i l l  I ' l ! ' , l l r '  t ,  

?
, ,  

r r . | l s  r l l l s i t \ ( , 1 ] v s i u u | l t C d ] l \ . , , r . y e l l i g l  : t l i , . i l l  r . O S r r l l .  ' l ' W O p o m -
L , t | l l l r l , , l r s  o r  q t l ! r \ .  l r r r , l  r , l r l , , r . i r r r .  C \ i B , ;  t l r n  o D C  v e ! . y  q t i r t r r C .
cupul r le  of  l r rs i ,n  wi f l rout  r lecourposi t ior r ,  t t *  

" t i i " "  
, " ' , , , ,  s t , , i ,  iJt l " t '  i t , , , r r r r . ] l r r , l l l  c r i i r  i ; , r 1 , , . , , , 1 ,  r r r r , l  r  ( t  r l r c  r t " t , t , . - n , , n i , . , u u J

l d  I x l ' l , l l \ '  I , t l , l i ,  I |  . I l ,  1 r . r .  l : g . . t .  r , v r , r r  l , \ .  i l  w c i l l i  , i i f l r r s r . ' l i g l r r ,

, ;lt,,"titirliit:lt"iil;lll,:']tf;:Hl';,,t't*":ti:;:"1: tf,:,1;::il ,?iti llillil
JiiTi',IlJi":;'$il\,iir. l"l,i lli,':l'i, :::i::'*"i,'''i'r'r"r fii'ii'r ";i;-'i l.*il';i



!s,: -l l , C. I.ca-,lt l ,,tro1tic',\ i luer.

rv l r i l ,  t l re  r r r r r ta l , ie  cor r rpor r r rd  rcc is te  r r rnny  dnys '  expoe l rc  to
t  l rc  r r r ' ( , t rqe : t  s r r t r l ig ) r t .

I r r  cx rLr r r i r r i r rq  t l re  rc t ion  o f  l igh t  npon a l lo t iop ic  s i )ver  (eee
Prrt l) irrr erluully lernarl<all lc efcct rvls rlescliLetl. Although
a l l  t l r c  o t l re l  f , r r r r rs  o f  enc lgy  rpp l i cd  r .e r rd i l y  u rd  qu ic l< ly  con-
ver t  n l lo t rop ic  to  o r t l i ra r ' "v  s i l v t r ,  l i g l r t  (u t  o rd i r l l y  te r r )pcr .a -
t r r l cs ) ,  I t i l s  to  e i l cc t  t l r i s  c l r iu rge  cver  l t y  exposu les  las t i lg  fo r
scve l i r l  r r ron t l rs .  I f  rve  cor rcc ive  t l ra t  t l t t l  a to r r r i c  fo r r l  q f  s i l vc r
w l r i c l r  c r i s ts  i r r  r \gC l  cor lcspo lds  to  t l re  a l )o t ro l r i c  fo r rn ,  a r rd
t ln t  t l r c  r t ro r t ' cor r r l cnse t l  f r ln r  o f  su l rc l r lo r . i t le  eor . res |o r r t l s  to
t l r r l  "  i r te rn re( l i l te  fo r r l r , "  rve  s ln l l  o l r t l i n  a  r .easotab le  exP l tn t .
t i , ' r r  , , f  t l r ,  : r , ' r i , , r r  u f  ) i g l r t .

' I l re  i r r r r l r i l i t v  o f  l ig l r t  to  c t l ry  t l re  char rge  wh ic ) r  i t  p roduces
in  u l lo t ro l r i c  s i l ve ' r  l r r : r 'o r r r l  t l re  " i r te r . rncd ia te  fonr r "  exnc t ly
corlr 'sporrrls to its i l l lr i l i t l  to t: lrr.y t lre tlcco rrr ltosit iorr of silvci.
c l r l , r l i r l r r  f r r l t l r c l  t l r r r r  to  su l rchLt i r le  o t .  r l tLer  to  l  r l r  o toc l r  lo r i  de .
( l t  i s  r rn r l r r . toor l  t l ru t  t l r c  s i l yer  c l r lo r . ide  her .o  s l to l i cn  o f  ie  t l r r t
\ r l r i c l r  i s  f i ) r rno( l  1 r .v  l r r .ec ip i t rL t ion  rv i tL  excess  o f  l r rd r .och lo l i c
t r '  i , l t .  l ' l i s  '  \ l ' l . n r . r r i , ) l  l l ' l ' r ' i r 1 8  t , ,  r ' r . l l r o v u  { t  r o , r l  , l t l h c r r l t ; ,
a r r l  u t  t l re  sur r re  t i rnc  cs t t l r l i s l res  r  l re l fcc t  par .a l le l i s rn  be twecr i
t l ra t  ac t ion  anr l  t l r r ' l  t c t io r r  o f  l ig l r t  on  t l lo l rop ic  s i l vc r .

. \ l t l r , r rg l r  t l r c  fo rc ! , , i r ! . : ,  . r r r , l y  o f  thc  e i l ver  l ra l r i r l s  was  rnade
for  t  l r c  p r r r '1x rse  o f  t i x i r rg  t ) rc  r .c la t io ls  \ r ' l r i ch  exr ' s t  l ) c lwccr  t l r r : rn
ar r r l  ,L l l r ' t l o l r i c  s i l ve l ,  t l re  r rs r r l t s  r revc t : t l r c less  l rnve  ru r rc l r  j r r te r -
rs t  i r r  rc l i r t ion  t , r  t l r c  l ru lo j t l s  tLc r r rse l ; res  a l t l  p l r rce  t l re i r .n t tu r .e
ju  t  soureu ln t  r rew l ig ) r t .  l ' o l  i t  i s  s l rou 'n  t l rn t  t l resc  ) ru lo i i l s ,
t lrorrglr sulrstlnccs irr sonre rcsl)cctB of vel) grctt stl l) i l i t .y lrave
t l r r . i r  c , l r r i l i l ' r i r r r r r  r , '  l ' : r lu r rc r ' ,1  l s  to  responr l  to  t l r t .  , l i I t ) r t ,  o t
i  r  r  I  |  '  r  t  .  r  r  r  I  r  .  ,  r ru t  r r rc rc 'y  u f  l iq l r l ,  I ' r r t  o f  l r ry  fo rm o f  r . r rc r  gy ,  

. r ru t
rc , ' r ' i \ . i t rg  &  | l lo l r t ( , t r t i l r J  l jn t  a  ln  n  f l r r ' ,D t  i r l l I t . r , . s iu r r  r r l r i c l r ,
t l ro r r$ l r  so  s l ig l r t  us  to  bc  i r rv is ib le ,  s t i l l  g re l t l y  i r rc rcusce t l re
tenr lcncv  o f  t l r c  n ro l t : cu le  t r t  f t l l  to  l ) i cqcs  under  t l re  ac t i r . r t  o f
n  t , , , l t r , . i t t (  l rg ,  r r t .  I i r r r t l r r . r ,  f l r r r  " f  t l r ( jFc  t ' i r ' rns  , ' f  t . r ( . | ' l j y ,
l i g l r t .  l r '  u t ,  t l , , . l r i r . i l y  i r r , l  , l r c r n i , . i r l  : r r . l i n r r ,  r v l r n r r  l r o i c  i t r o t r i l r
: L ; ' 1 ' l i , . , l  t , ' t l l l v  , l i s r r t p t  t l r , '  r r r " l e c r r l , .  {  ) r r c  f , ' r r r r  o I  c n u r . g v ,
r r r , , . l r r r ' r i ,  a l  f . , rno .  l l r ' , l g1r  . t1 '11111 '  6g  y l r r . r , l r rc i r r r l  t l r c  i r rv is i l ' l e
c l lec t  r ru r l ies  a r r  u .pp l le r i t  cxca l ) t io l  iu  rcspec t  o f  t l r i s  a l r i l i t r . to
r l i s tnp t .  ' l ' l r i s  r t ia i te l  i s  ro* . .un t le r  e \a i t ) i l t t ion  rLn t l  i t  i v i l l
l r lo l r r r l r l y  l re  s l ro rv r r  l i c reu f t r : r  t l ru t  t l r c  t r ra log ies  arc  cornp le te
i r r { l  w i t l rou t  except io r i .

The srrne corrplcterress holds with legerd to tlro annlogiee
wl r i c l r  fo r r r r  t  p l inc i l ru l  su l ) jec t  o f  t l r i s  p rper ,  lunrc l .y ,  t ) i , , se
ex is t i t tg  l rc twcer r  a l l , r t ro l r i c  s i l ver  l r r r l  t l r c  nc tu l  l r s  i t  cx is tE  in
t l rc  sa l le  o i  s i l ver .  \o  o t l rc r  B l l t s  I 'u t  t l rosc  o f  s i l ver  s l ro ry
t l r i s  r lo r r t l c l f r r l l y  l ra l rnced c r l r r i l i l r l i r ru r ,  sens i t i vc  to  t l l  fonns  o f
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It. Cur"y Iea-AlkttroYia Siluer'

o f  a lka l ics.  I t  l rus not  beet t  i t t t r tg i t tcd that  by s l ig l r t l -y  vnry ing

111r ,  , ' r ' r r r l i t ior rs ,  t l rc  r t l r , ' l t '  o t  dr r :  s i l r ' , ' r  tnr ly  l ' r '  t t r l r '1r"  to  l r r t ix
i l t u  s u l r t t i , , n  i r s  i l  s u l t r l ' l c  t r t , ' t r r l  r v i t l r  i l s  c l l i t f i l l . l '  t i B i l c  l l r t r t l 6 ( '

lr lood rctl colot.
Sorne of t lrese rrew rcirctiolrB wil l bc lrore tlceelibeft in detail '

illotropic Eilner olttLtbrcLl tt:ith Dettrine antl llkulhte lfyclroxiie'

\ \ r l r c t t  d c x t t i t r u  i s  , l i s c o l v ' , 1  i n  I  c o l r r t i o r r  " f  l ' o l f l s b i r r r n  u r

e o , l i r t u r  l t y r l l u x i , l , :  r t t ' , 1  n i l r e t  t r i l t : t t '  i , r  l ' l ' l t r l  l i '  c f  i t r g  t l t c

l,yi l loxii lc itr rtorlelrtc exccss, t l)c silvel is rtt t ir ' 'rt t l trolvn

,l i,u,, it,t l l t" {ottrr 'of thc tvt'I1 klotu'n ltt 'orvtt oxit lc l ' lr ie

[ , r . , * , ,  nu lu ,  l ) rcE, ' l l t l t  c l r i t t rg t , '  t I  r r  rc r ] ' l i ' l r  i ' l to r : r ' r l te  s l r l r r le

, i i , , l  ' , r  t l ' , '  51 i11 , '  t i r r t i  t l ro  o i l v " r '  r rcg i t r i  l "  ' l i osn l r ' "  I r r  I  I c rv

r r i r l l r l , ' s  t l r c  rv l r . - , l c  l r : t s  r ! . co l l t r l  i "  r t  ' l '  t  1 '  r ' ' ' ' l  c " lu r "  8 "  i l r l l t r sc

i r s  t o  I ' e  a l m o s t  l , ' r t c k .  , \  l i ' l v  ' l I o 1 ' n  I ' u t t t '  r l  i t r t "  \ ! l l I c r i i I v ( ' I t

r r  o1 ' le r r r l id . ' r c r l  co ' , ' r  o l  1 'c r l i ' ,  t  t f i t t r . l ' i r l | ,n r \ ' .  I  | ( ' r ' r r l t r i lT l .o l t

t v i t i r  t l r t ' s1 ,ee l t , ,n t 'o |c  I t ' t ves  I r r ,  r lu r l l r t  t l r ' t l  ! r r '  l r : rv t  lL '  r l ( r  \ l l l l l

i l  trttc solutit i tr.
I t  ia  i t ' t c r ' , ' e t ing  to  o l rservo  t l r l l  s i l vc l  c : l I r  lu ' l r '  l ' l  i n  s " lu t i c ' r r

i n  i r c n r r r r l .  u c i , l  r r t r , l  r t r l i l l i n e  l i , l r r i ' l i  l n  t l r t '  t i r s t  1 r r ' ' r . ' r " s s  u l r i c l r
'  

I  l , r rb l i s l r t ' , ' l ,  i r r  r r ' l r i ,  l r  o i l rc r ' ( i i r r r t c  i '  r r ' ' l r t lu l  L 'y  I  n r i r t r t r '  o l

" o ' l i c  
'  i t l l t c  l r d  f L r r L r l l s  r t t l l r i r : r i r ' .  l l r I  l i r t l ! ' r r r r i r v .  I ' e . l l  u ' l , c r t l r (  r

i n  r r c i , l  s u l t l t i o t l  t , r  i r  l r t i l J ' l , c  1 i t " t  t r r l t l t  r l i z . r l  w l l l r  i t l l i : r l r l r o

l rvdrox ide .  so  t l r t t t , th&t  fo l t r r  t , f  s i l vc l  i s  ] re l i l  i n  so lu t i c l r l  i r l

e i ihc t  a  neutwr l  o l  t r t  a t : i t l  l i ,1u id .  
' fhe  fo ln t  t l r t t  i s  oL ta ine( l

w i t l r  t l r e  l i , l  o f  , l c x t t i r r e , l i s i " l v '  s  r r r u ' r r  l l 1 ( ' l l  i r l  r l r "  n t r t ' t r ; j  v

r l l i r l i r r c  I i , l u i t l  i r r  r v l ' i c l r  i t  i ;  1 ' r ' , ' I n ,  '  ' I '  r t r r ' l  \  l i 9 r r .  r l i l r r l "  r r i l r i c

r - , t  s t r l l r l r t t l i i  r t t i ' l  i s r l l ' l r ' ' l  r l r r ' ' i l v '  r ' i s  1  '  r  '  '  (  r  
f  i  t  ;  1  t  '  '  1  l J r r t .  \ ! r t l r

r ( c t i c  l ( i t l  t l r , '  1 ' r ' u ,  i f i r r t t i u r r  i .  v l r r ' . i t r r " " r r l ' . l e t '  :  t l r l  N ' l r l l ' t r ' r

f o t l r i I l s  &  l r t o \ \ ' l r  ,  r , ,  I f  l l r r l  r " ! l r l i L i l  {  - l l \ a r .  I " L '  t l  t l r e  i l ' l ( l  t l o l l

. , l  l  l a rg r '  t ' x , u . -  , , [  : . ' ! l r r r l  i ! r I t i t '  r '  i ' l  f  r i l r  l ' ' . ] l r r u !1 '  t l u \ r n  r r r r y

r r t o l c  s i l v c l .  T r  l , - , l l o l r s  t l r t . t I l t r t I  t l l . ! t  l v l r l l t :  l l l l s  l o l l r l  " I
p i l v c r  i s  t r o s t  f l t , ' l J  . , , l r r l , t ,  i t r  i l  ' l 1 1 ' l r g l r  r r l l i r r l : t r t  l i ' 1 t t i ' l  i t .  i o

l l s o  o o t r r b l e  t , ,  s ' , t r r "  .  ( 1 , ' t r l  i t r  o r r t '  l r r ' r t  i L  {  i l l r " r '  l r '  t l l t i r ' r ' t  r t c l r l'  
i l l c  1 , rTc i1 , i r r t u  t v l r t ' t r  u l r oc  f . r ' r r r " l  i t l ' l x ' : ' r r  t ' '  I ' r : . r t l t . r r u . i

i n s o l r r l ' l e i  A . i r r r r r l l  p " t l i l r r  , , f  i t  . t i r l r ' ' l  t r l )  w i l l r  ( l r f t l l . j l

w i t t c r  t i i v c s  r r o  i r r , l i c i t i " r r  " ' f  . ' , l r r ' i " r r .  l l r r t  i I  r u  ' l t r u t r l i r v  i ' {

t l r r r r r t i  , n  r t  f i l t , ' r , u | 7  r v . , " l ' r ' r l ,  i r '  r ' r ' t r  a '  t l r e  r r r r ' r l r l r  \ \ ' r - t e l ' i s

w r s l , e r L  . r t t t  l l r t ' l i , l r t i ' t  l l t l l r  t l l , r l X l r , ' l  i t  l r r l l r r r l . t  r c ' ] .  r t l r ' l  i l  t l r i "

l i l  r r t t ' l , r  u l l , ' r v , , l  t "  s ' r t r r r l  i l  
" ' !  

1 " ' ' i l 5  r t r  i t r - ' r l r t l ' l n  l t u r l i | r r - r r r r '
t l l e n  l r i E  n  l i r u  1 , , : t - h , l  , , ' l " r  l r ' , 1  l t r l f P " t  I r r t r r l ' r l t l r l r '  , N u l '
w i t l j s t l r r l l i l r t ^  t l r , t  l r ' , r r r t i - l n l  i o l , ' t  i t  c , , t r t l t i t t s  l t  t r i t n (  L , l  d i l r r ' l

u r r i y ,  . u  g r r ' , r r  i '  r l r e  1  ' l u l i r r g  t ' o \ \ ' ( l  r ' {  r l r r '  ' t r ( l r t  S " t r r t l i t l l " ' ' r

i r  i l , , :  i r l h r r l i r r c  n . , l t t t i , , l t  
" t r t l l l .  

f o r  i t  t t r r r r r t l r  t ' r  t w u  t l r { ' h l l v c r

l r cco r r res  r l x r r t r t t eo r t r lY  i nso lu l , l c ;  r no i l t  o f  i t  l a l l s  t o  t hc  bo t -

lott t  r i  t l ' t lecp re(l  sl l l )st l l l lce, l tul  prrt  rct l t i t in: i tr  sttspenstctt l
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I :,.r .'11. O,trcy I'eo-Allot4'.oVic Siher,

uitlr u lrlislrt lrrick letl color. The dilTerelce lictrveen tlris

,tt',i ti '" ttl* soltrtion ae oliginally fonnctl is cxtrerrrcJy rvell

I

I

fr
t \
l t
l l
l l
1 1

r r  r i r r ' l i e r l .
l)cxtrine ie a vctv variable substance and diflercnt speci-

rr!clri i lct velv dif lcreirt lv. Cotnlrtotl brorvn tlextrine seettrs tt l

r lo lretter t lrair t lre prrri l icd forrtrn''  
C',,tr"cni"r't pr.t ipirrt i, '1s .rr.c 1s f(, l lo1\'E: in ttvo l itcrs of vtter' 

"
f , , r ' t v  g lu l r *  n i  r , ' , , l i , t t , t  l r r ' , l ru r i r lo  r r r r rJ '  I ' o  ( l iFs" lvc ' l ^nnr l  l t t r

" , , r r i l  
, r r r , , r ' t i t y  f  r l t  r l t : t t r ' ,  f i l t t  r iug  i l  l r ccL 'q i i t l ' v  l  \ l c l l l y -

| ' i l l r t  g t . i t t r r i  , , f  
" i l t , ' r '  

l r i t r i t le  i r t '  t  I ro  r l i sso l t r ' : r l  i l l  t  ' l l l i l l l

,1 t , - , , i , t i i "  u l  \ \ ' i r l , ' r '  r t r r , l  r r ' l ' 1 , ' r l  l , r '  r l '  u1r ' c '  s  : r t  . i t t1*1v1 le  .  .C . tn -
1 , l ,  t c  ; . , l r r r i , " '  t r ' : l r l i l r  t : r l i | s  l l l : r c c  A l t l l o l l i { l t . t r r u  l l r l ! l l r l  t ( ' l l -

i ' r i r , "  1 , . . '  111  111 r '1 r '  "  
l , r ' t  , ' e t i t  , , f  r r r . ' t r r l l i c  n i l v r ' r '  i t  r t l ' l ' c i t re

: r r , - , ' l r r r , , r v  l ' . ' ,  l i ,  r r ' ) ' , ' r '  , l i l r r r ' , 1 ,  r ' , " 1 .  l , y  5 r ' r ' r r t  ' l i r r r t i o r r  1 r ' l l ' r t v i : l r '
\ \ ' i r l r  s , ' i r r r '  - 1 , '  r ' i t r t '  t l .  , ' l  , l ,  s l | i r r "  l l r c  s " l r l t i " r l  l l . l r r i t l l r s  '  l c i t r '

r r  i t l r  t t J r t  r ' :  i l  ' , ' , r r r  l , t  c r ) r r l r ' s  r t  l i t t l e  t r r r ' l ' i ' l
I ' c r  l r : i t , "  l l r ,  r r , , - t  i l t l ,  l ' r - . l i n g  t c i r c t i L ' t r  w l r i ( r r  t l r i s  s " l t t t i o t l

o l , . ' r r ' . .  i .  t l t i r l  \ \  i l l r  r l i : u , l i e  l , l r , ' i l ' l r r t t " .  - \  l i t r ' t  1 r I l r s 1 ' I r ' r I c  i s

. r r l l i c i r r r t  t ' i  l l , r o \ r '  , l o \ \ ' r l  i l r t ' i v l ' , ' l c  ' , l  t l r u  s i l v l r  r r l t l l r t l u l r  I r u l i r

- , l , r , i , , l t .  a t c  r t l k r t l i t ' u .  \ \ ' l r t  t '  i t  X t r L t r r  I l  l t l r " s l ' l r l t l .  i l r  r u l l l l i r J l r

i i  l r l , l c , l  t , r  l u r r  c . r : .  , , f  s i l v ,  r ' ' " l r i r - i , ' r r  t l r "  r - " 1 " r '  l "  r ' " t r t c s  l r l i r l l t t

. " ' i ,  ' , ' , , , , ' r i t ' , " .  F c : t r l t ' i t  i r r r i l  r l t c  r l l r ' ' r ' '  " t  t l r "  o i l r c l  i r  1 ' r ' ' ' '  r r r l y

r , r ' , , ' i p i r r r t , ' , | .  T l r i -  1 ' r r u  i f  i r r r t c  o t r  l l ' , ' t i l t , ' l  r r i r '  r t  ' L ' l " r '  l i l i r ' I l r i r l
' , 1  

l " u ] ' 1  . , ' 1 ' 1 , ,  r ' .  r l l , i ' ,  1 r  , . 1 1 , ' r  i r  r ,  t : t i ' r s  , l r t t i r t S  t l | '  i r ' ; t  r r ' ' " l r i t r t l ,

l , r r t  r r l ' t c r  : t  f c rv  l to t t t ' s '  l rN ' i l r ing  \v i t l t  r l i s t i l l e r l  rv r t t i l l  t l to  co lo r

r.lrrrrgrs t, r! ( lr leP ,\-i le glccn tin,l at t lte sirtttc t i l l te it lxlcrrtnes

' ' i x r ' r l v  ̂ , , 1 u b 1 , . ,  ; 1 i t i ' , g  
' ' i  

1 , u l t  r v i t t c  c o l o r c , l  r n l t r t i " t r  \ Y i t l r

! r i , r r '  \ r ' i r : l r i t | !  t l r i -  r , , l r r r ' i l i t y  t t t r t v  r l i s l l r l e l r .
1 ,  1 .  , ,  - ' ' ' r ,  r ' r r l  i r r I r  t l ' r r i  a l l - { l r t o .  f . , r t t t s  0 f  i i l v e t , l r o t f c v e r

y l l ions  t l r i i l  co lo r ,  l l l vc  l ro t l r  r r  l x r t l y  ln ( l  a  s r t l f l ( ioJo lo l  a l ld

t l r r ' . ,  l r r ' , ,  , , r l ' , t n  t , ' r r , l  : t l r v r r l s  t t ,  l , u , ' u t i r t ' l r t r r e t t t u v .  T l r t '  l ' o ' l l

' . , , 1 " r '  r F  l l r r r  s r l r w r  l r l  t l r c  I r l c i f i t : t r r ' n l r i l e  s t i l l  l r t " i . t :  i t  i r

rL l ' , r  v in r l , l ,  r t l r r - t l  r t  t r r i t r  co l t l  iF  l , luF l rC ' l  uvCr  l ' l l x  t !  i t  ro i t l  b r r

t l r i t r  t l r . r t  l i r l l r t  t r t t s . , ' .  t l r r . ' r rg l r  i t ,  i s  I r ' l l '  c te ' l  l r v  t l ro  p r rp t ' t  r r t r r l

r ( , n l n r ( , 1  x { ; r r r  l l r r ' , r t * l r  r l r "  i i l r n .  I i l l t  r v l r c n  a  l l r i " l i  i t l r ' l  o l r l ' l r r ( r

l i lur is lpli l l , ' ,1, t lre l.r lr ly color disal)Perrs rul(l orl ly t lrc cortrple'

rnont i r rv  su l f i l ce  c t , lo l  i s  v is ib lc .
.S , ,  i i r  t l re  c i rs "  o f  l l r t '  I ' r c ( ip i t : t t c  l ry  p l rosp l r r tc ,  w l tcn  t l r . r -

$ t l l ' - r i l l r (  c  r ' ,  i c r r r l ' l i t r A  t r r l ' y  t ' o P l t c r  i s  E l , l ( ' t r r l  t l l l o k l . v  o l l , l l l ' c l  l l

, l I i ' .  r ! i t l r  r r  I ' r ' i g l r t  g r ' ,  " t l  t t r (  t i l l l i c  s l l l  f : r c u  c o l " ! '  I t l l l  \ \ ' l r c l '

t l ro  su l r " t rL rcc  i t s l l f ' l i c , ro rnes  grcen l ) ,y  co l ) t i r )ue i l  rv l - * lL i r rg  i t

l ss l r les  o1 l  d rJ ' i lg  r r  d r r r l i  go ld  o r  co l )Pe l  co lo r ' ' . t l l e .sur i t c l l

not rwrr.e thlt
l )hncc  to  R s i l r

lf lrese folrn
r t t l c l r  to  t l le t
starcr.: lr lts t l l  I
r rn rc l r  as  I  o r .  j

. i ru lx rss i l r l c  to  t
t l l  i s  6n  l )s ta l rce .
t l r tg r rg ) r  l ' i t J r  I
ou t  e l lec t .  T
ev ide I t  w l ten
wl r ig | \  cor rde l
leur r r r r t i c  o r lo l
r ' l ren  r i i ss r r l vo
crtt trr.rD, Wlrc
tc i r  I  u r r l  t l re  s i
l i r t io r r ' l r  s rn t l l
t t i r rcd .

rlutl was-
ri l l  leuiicrcrl
I ie.su Its -

A l l o t r c p i o

N
- N

N
N

Silut

{ -  . .1 ' r r r r r r in  (g r r l l

I  1 r rn  i r rc  to  t r l c t
I  r r r l ' f c  6 t ronEly
J  l ro r rn tcc l  a l l i r l i ,
L  e i t l r c r .  subs t tn i

ol t l l<ali anti,
Tar r  r r iu  rv i th  s i
s i l r 'e r . ,  qu i tc  f r .
t lrc ricxtri ire so
verY [ltensc : (
l  r l l< : l< ,  by  d i l r r t
Ar l I l - , c l r&r te tc l
'Ib ol)t l in it,
eo lve t l  in  19(10
is to bC nr'.tde a
so lu t i r rn . j r rs t  n l
l i tt le rvlLtor. arr
L r l r r ros t  , i r rs tan t l .
t ir.rrr uftcr stalr,
l iorrr t srrl l l l  r lr

i r - { r l r t l r ' i  i ' l l  , l r \ . i t l g  : r  r l t l l l i  S o l r l  o r  r ' " 1 ' l ' e r  { o  r r l , . t l r c . s l l I l i l ( ' ( '

c , , l r , I  t l l : l l l J i t l ! f  r v i t ] r  t l t c  L u , l y  " o l o r  
f l t l r l  l t l i l l l t t  l l l l l l l l i  l l '  r ' r r l ) l _

r , l l t , r , ' t r l . r t  t Y  I , ' l i r t i , , t t .  l t t  o t , s t ' r v i r r g  l l r " r e  o i ] i ' '  r s  ' t t r t ]  i s  r ' " l r '

I t , r r r t ' r ' r ' , , i r r i r , l , ' , 1  r , f  c c r t r t i t t  c , , l t l  t t t t  c o l , r t s .  l " ' r l r  l r l  l l r ( '  l i l ( ' i r t
i r r r ,  ' r l i t )  , ' i  c o l o r a t i u n  . 1 1 1 , 1  l r y  ' ) r r :  I r t c t r l l l i c  s t t t l i ' ,  u  c u l " t .  I  l t t r r



l
f

| l o tawt l .e t ] l l r tan .Yot l l c r inorgan icsu l l r ta t tces l lo rys t l i i s reseur .
l r l rnce  to  0  s j rD i la r .  ex te r r t .  r

lf lrere folrrrs of rt l lotlopid silver LLve r grcrt tenderrcy to -L
r t t l r r r ' l r  . to  t l . r r r r . rs t l l v ts  io r .c ig r r  r r r r t te rs ,  A l tLoug l r  t ) rc  r l l y i r r l r .  

'  \
F l i r r r c u  l | l l r j  I l l l  l l r c  i r l ' I r , i l r . i  t c r . r , f  t r  I t t t | o  t t h . l | t l  i t  I l | i t y  c , , n t i r i l r  l t d
ru r rc l r  a i r  8  o r  . l ( )  l ) c i  cer r t  o f  o r .g l r r i c  rJ ra t tc r  w i r j c l r  ] t  i s  u t te r . l v

. r ' ru lx rss i l r l c  to  t le t i cL ,  I  l r tLve  t r r l ien  rnuc l r  t rou l r le  to  e l i r r r inn t i t
t l l i s  6n l )s t t r l ce .  l l  o l l c  a t tchrp t  l ro t  r l i s t i l l cd  n , l r t c r  t y iu  f r r l cc r l
t l r lgug) r . rv i t ) t  t l re  a id  o f  a  l i l t c r  p r r rnp  {o r -ovcr  100 l rourv rv i th -
out.cilcct._ Tlic lr lcscncc ol t l i is olgrLnic srrlrstrlngs l1sg6,rr,
eviderrt u'helr t l ie rrretrL is lreutc(l ir i 'r tulte. A vrl)or a),idc8
r v l r i l h ,  c o r r , i u r r o ,  

"  
i r r r o  s r n n l l  l r r , , r v r r i s t r  r l r o l , s  l r a v i r r g i , , ,  e , , i b

l r . t t t r r r r { i c  o , l o r .  1 ' l r ' .  r r ' ; i , i r r e  . f  l r l i l l r r  1 . i , i r , .  r r r t , r i r l l i e  r i l r l  . r . .
rv l t c r  r l i ss , , l le t l  i r r  n i t r i c  l c i , l ,  le r rv t i s  l r r l r in t l  b la r :k  l l t l i cs  o i  a
l r t l " r t r .  W l r o r r  r ) r t  r r l l , , t r u 1 , i c  s  i  I  v  c  r .  i s  ,  I  i . . ,  ,  I  v  r  r  I  i n  r l i l r t ( .  l r i t l i c
: t ,  i , l  : r r , l  t l r u  s i l v u  l r e c i f i t t r t c r l  I , r ' l r r . , l r ' , r . r r l , , r i t , r r r . i r ' .  r l r  e v u r , u -
I i r r iu l r .  l t  Sr l t i t l l  r . - r . i r l r r , ,  c , f  a  yc l lUrv i . l r  * r r r r r r r r - r ' r r r l , . r i r r r r .o  i s  r ' , l r -
I i u l l e ( | .

; l  i ialylcs, -Forr l si lvof dstennil lutions rvcre rlrrlc of rnate-
rirt l lerrtlcrctl rG pur.c as it rvrs fourrd po..rsiblc to olrtt irr it.
l icsu Its-

l
d

)t, ('ti' ey Lea-.rLllot xtpi a,9i l. r e r.

-  N o .  I  - - - - . - - - - - - - - -  0 8 . 7 7  p .  c .  A g .
\ , .  . , . . . - - . _ - - -  f r . l . . l ;  i ,
N o . 3  - - , - ' - - - - - - - - - -  . r ,  r ' 1 6  . .  I '
N ( ) . 4  - - - - - - - - - - - - - -  g t i , 0 4  ' .

. i l l loh'opto Siluer ohtuitetl uitL Thnnin tlul alkuline L,url)o1otes.

T i t t r t r i n  ( g i r l l o r l r r r r i c  l r c i , l )  i r  l l l i r r l i r r l  r , , l r r r i , , r r  r c r l r r r . r , s  s i l v t . r
n i t l l t t c  to  rue tq l l i r :  s i )vc r  in  t ) rc  l l l o t r .op i r :  1 i r r .n r .  ' l ' r r r r r r i l  

l c ts
rn ( ) rc  B t ro l t { l y  t l r i r r r  r lex t r i le  unr l  t l re r . t , l i r r .e  r loes  l rcs t  rv i t l r  c i r r ._
1 , , ' r ' r r r o , l  r l l i r r l i . , l , , x r r . i r r r .  r , r s t  r v i t l r  l l l i : , l i r r , ,  I r r , l r . , , r i , t t , .  r r l t l r , , r r , : l r
F i t l r c l  . u b s t r t l r ?  - s i l l  l , r o , l r r c c  i l l o  1 1 . ; 1 , . r i , , 1 ,  r v j t l r  c i t l , t . r .  f , , i i r r
, ,  i r l l ( i r l r  . l l n ( 1 .  . U r u t t g l t  . j e s s  a r l r l t r t t r X , . , r r r - l v .  t r . i t l r  l t r r r l l . r r r i : r .
l ; l l r r r r l l  \ V t l l l : O r l l r l l l t  C l l t l r u t l i r t ( '  { i v r . s  i l  v { . t . y  t , c r l i . r , l  6 , , l I t i , , l l  , , f

" i l v e r ' ,  r l t t i t c  f t c l  t t u r u  t l r c  t r r r l r r , l i t r ,  l l r a t  i s  r i l r r  t , ,  r , l r : L r r r , , t e r i z e
t l r r ' ' k x t r . i r r t . s u l r r t i u r r .  ' l ' l r e  r u l , , f  ; f  t l r ; .  s u i r r r i , , r r  i s  l i l i e r r . i - c
g e r v  i t r l c t r s n . :  o u J L { ' u n t f l i l r i n g  o r r e  l ) e l  c e l r t  u f  s i l v , , r  i s , l u i r e
l ' l r (  l t .  I ' r v  ' l t l l l t t , , r r  r l '  t . p  . v o l l n w i s l r  t , , , 1 .  T t  l r , r .  v t , r , r . r l r r t , l i  t l r e
Fr l l | l ,  o l r l r l i r r l c lb  . rd  t l r r .  l , r (cc r l i l tg .  I | l l t  id  r . i r , l re I  r i rn t .e  d l r r ! ,1 { , ,
1 , . ,  o l r l r r in  i l .  : - ) l  g r . i l t  t , ' [  , l I v  sJ r ] i r r r r r  cx r . l ,o l t t t ( .  rn r ry  [ ru  , l i r -

su lver l  i l  l : l l d  ( ' c  ; , f  n . t t c r .  A  4  uer .cer t  r , , l r r t io r r  i f  tu r r r r i r r
i r  r o r , O  r r : l ( l c  n n , l  l i ' t c r e , l ,  o f  t l r i s ; ' . . t  ( c .  i r r ( . t u  I r e  n r l , l l r l  t , ,  t l r t .
. ,  r  I  r r  r  i '  r  n  . i  r  r  o  t  r n r r r o , l :  , , f  6 i l \ . 0 1 .  l r i t f n t o , 2 J  g r , r r r r c  , l i " - , , l v c , l  i l  I
l r .L l l ,  w iL l0 l  l l t l .  tu  I 'e  r r r l ' l o , l  l r v  , l , ,g r r .ce .  Su l r r r ion  t : r l i | s  1 r l l r r . t .
LL ln ros t " i r rs tan t l . l ' . l s  e lc l r  s r rccc , " i i ve  l ro l t ion  is  l c l r le t l .  , l i re 'so lu -
l i , rn  r r f re r  s r r r r r , l i r r : . : .  r r  , l l y  o r  i rvo  i r r r ry  L l  r l cc l r r l t . r l  o r  l i l te r . tu l
l lu | | l  i r  r l | r i r ] l  ' j l r iL I l r i t r  o I  l , ' l r rc l i  1 , rcs i1 , i1x1p.  :

t

a

i



')[. L?t ey Leu-'lllr,tropic Silter.

I

\ \ t l r , . r r  r l r c  s , r l r r t i , ' r  i s  i r c a t e r l  s i t l r  I  v o r y  d i l r r t e  l c i r l .  u f  f o r .
o \ i , r r l , l " , . ) r i t t i ( .  r r r . i , l  r l i ' r r t r , ' l  r v i t l r .  t r v r . r t y - t i r r r r .  i t *  l , r r l l i  o f
\v i r t i  r ' ,  i r l , l i , l  r .o l ' i c .  r i l vc r  i s -  1 r re . i I i ra t r , l  i r i  t l re  so l i , l  fo r r r r .  i i
, l l " ' r  w ' t l r  I  I ' r r l l i r r r r t  r r r s t i r l l i c  x r u l l t C c  c o l r r r  n f  n  S l r r r , l C  r l i l l o r e r r t
f lorrr t lre foregoing rurrl sorrrervlrrt dif] icult to cr,rcilv cl,ar.ric-
t r ' r i z r ' .  r l  6u l t  , , f  I r l r r i s l r  6 tce l -g r i l y .

-  I  t lo  lo t  l i r t l  t l ra t  l r lue  e l lo t rop ic  s i l ver  ( in  rv l r i ch  i s  inc luded
t l r r , .  g r r , , . r r  r r r r , l  n ' , . , ,1 -Xr . ry  vu l in t i i , s )  a l r r  I re  r .o , l r rcor l  to  a r ry , , , r .
, l r . h h r l t ' , i ! l ' o .  { ) r r  r l r , , r . u r r l r ' , r r r ' . . i t s  v l r i r t t i , , r .  , , " c  

" , , , 1 1 , . . . .) r r g l r t  t l r l r " r ' ( , l t r . { ' .  ; r r  r t r ' .  , . , , r r , l i r i u l r r ;  r r r r r l c r  r v l r i c l r  r  I  r r .  r ,  , l  r  r  ,  i ,  ,  r  r ;
a t 1 .  l , i n r ! ( , 1  , r r . i r r  r l r l  r r r , " l g  e f  1 r 1 , 1 . c i 1 1 ' 1 " l i u r r  g i v c  , 1 , , i t e , l i r I , . . " i , i '
| l r , r l r t ,  l . -  1  , 1 1  , 1 ; 1 1 1 1 J r ' r ' ,  o f  t e l r  l t r . , , r l u o i , t  o l r l : r i r r , , t  r v i 1 l 1  1 ; 1 1 1 1 1 1 1 ,
i t l r ' l  ' ' , r l I l  | |  r . :  . lh r r . r r r .  i r r  , l i l l , , r . , . r r r  I , r , ] J lOr . i iu l rs ,  s |vor .u l  r r . , , t .o
r ' : r - i l r . : r r r , l  

. , ' 9 1 1 1 1 r  , , r q . ' r  s r r l r r l , l r .  i r r  r , r 1 ' r , r . n i , r ,  s o r r r c  r r  o r . , .  . l i g l r t i r l
F , ' l r t l ' l f  i | l r r l  \ u t | r '  , r , , '  l t  i l l l .  S , r r r r e  s l x , r . i l j t r . t l d  r r u t  ; t r  ; r l l  

" , , l r r l , l , ,i t t  r l i r t r , r  l r cc l r r rc  s r )  I ' y  r r )o js to l l i l rg  , , v i i l r  r l i l n te  1 , l ros1 , l r . , r . i c  tc id :
t l rc ,v .  r l  i t l  r . t  d isso lv r : '  i y r  t l r c  ac i r l ' i ru t  u , l rc r ,  i t , r j , , " , , r ' , , i ru " i ' i i , "v
l r i i { l -  l x j ( ,o t r r  - . , , ln l t le  in  water ,  I t l l  o t l re r .  s l rcc i r r re r rs  , , t ,o . i , t " , i l i
l . i r l  l r r r r l  l , )  s l rc l r  e l lec t .  Sor r re  so lu f ions ' t ru  . ; . , , . " " tv  , , t i " l i . , iI ' r  : r r ' , . t i r .  l , . j ,L . , , t  r , , r . -  t t , .p ; r r . t l v  1 , r .e , . i1 , i t ; r to , l ,  r t i , . . , : - , , i , , ; , , . ; - ' , , ; ;
l l , , l  . i l ' l t l , .  r v l r , l l r ' .  ' l ' r r , ,  

t i l r r r s  , , 1 , r , , , 1 , 1  , , 1  l , . r l u . r . \ , l l . y  l r . l . \ .  l l t r , . l l
l l r . t r r " t r  1 1 . l . r , i , , t r s  r o  l i X l r t  i  " U r r r r . r r r c  r e r l , l i l \ : c o r r r | i { c , l  i r r t , ,  r t r u
. \ ] ' l  " r r '  ; " t , . " ' , - , , ' i r t c  f L ' n 1 1 ,  r v l r i l s t  , , r l r r : r . r  i l c  1 ' , , r r . i r r . C r r s i t i v c .
I . " | l '  r r l i l : l  r r , | | s t l t v r .  8 l r { . { , t ! t l . e t r . i  s r . , , t  L . , ]  t o  l r u  l l t , , s o  j , , r .  r r  l r i c l t

' l r l u t , .  r r i r r i i  r r , i , l  l n , l  L r , , . r r  u s f , l  i r :  i l  I r . c u i ) , i r ; u r r .  T l r n y  l r ; r , l  a
6 t " , . 1 -g r ru / , ( , , ' l u r .  

. . l , r l e i I i t r r r i u r r  Ly  ace t i c  r t c i , l  ; ec rnc  r , , i o i , t  r o
I t  j j h , . r l { l r  t  c t a l l i c  d  t l i r ce  cu lu r  i l r t r l  g r . r , i l t c r  s r , | l F i t i l . r . r | | sB .
T ) i t I ,  r ' c t r t  spe , . i r r r t , r r s  a l s , r  yx11 ,  *n r y  , nu , j l ,  1s  t o  1 , c r r r r , r r r , , t , " v :r l i r -  c r r i t r . i l { ' t , . t .  i .  t l s r r  r r l l c c r c , l  l r . v  t l r . .  o r t t r i  o f  r v  s l r i r r g  i c -
,  c i l r ' , 1  :  t l r o ro r r t s l r . r v l s l r i r r g  l on , l r  t r ,  l , r , 1 r1 l1on , , l . .

!  
l l r !  s r i t r ( .  n r r v  r l r "  I t l r r r . .  u l . j r \ ' t  r l  g r r . en  f , , rD rs  6 { . ( , r n  t  o r c

c t , ' . r ' . 1 t ,  r r ' l : r l t . r l  l o  t l r c  l r l r r r . k  u r . r l r r r . l i  g l r r y  f o r . r r r so f  l o r r r r r l  s i l v c r , .
f , ' f  r l r ' . . v  t , . t l l  i r r  t j r r r r :  t o  J , n s .  i r r t . ,  f 1 , , . r r i ,  r v l r i l , . 6 1 1  1 j 1 , ,  

" " , , t , , r . r ]{ r ' J r l i . ' , l o r ( \ l  s i l v c r . ,  i f  l )  l . r . !  t o r r r l s  r v i t l r  r i r r r t ,  t o  o l , a r rg "  i c ,
I ' r l g l r i  $ l r i t e  n , r r l r ) a l  6 i l v | , r . o l r  t l r c  6 l t r . l r r c c ,  r v i t l r  , l r r r k  o r ' e v e r r
l r l r r ck  s i l  ve r .  r r n t l e r . l ea th .

that the su1r81
wo]lld be ftrr
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fo l r l c  ( r {  s i l v
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-. lction of other Curbonqtes.

.  Ta t tn i r r  i c  i ' a l ' i l l ) l c  o f  l , ro r l r rn i r rg  a l lo t ro l , i c  B i l vnr ,  r ro l ,  o l r l y  i l
t l te  I te . i .11gq o l  t l r c  r . r r r l r , , I r r to , r  r r f  Io l : rs . r i r r r r r  r rh , l  s , r r l i r r r r r . " l , r r t
r l s u  \ v i l l r  t l r o . c  o f  l i l l r i r r r r r  a r r d  l r r r t r r n r r i u r r r  l r r r , l  n l s , ,  w i r l r  l l r t :
I i l t l r o r t ' l l r ' d  o I  c : r l c i t t r r r .  n r r r g r r c . i l l r r r ,  ] r t r i r r r r t  i r t r r l  6 t r , , l l l i l l t  ,  . l ' l t C
i r ' i t . t r  o l  f l te  l l . r  r r r r r r re , l  c i l . lu r r : l t c  l , r r ^  1 ,q .q ,11  166"e  I , r r r t i c r r lu r . l v
, ' r ; r t n i n , , l ,  T t  v i , . l , l . : L l l o f r , , p : , . " i l s c r .  , r f  l r  , l , r r k  r o , l  , . o l , , r .  r r . L i l ' c
t r r r . ' i -1 ,  i l r l i r rg  rv i r l r  I  l i ,  l r  l r l r r i s l r  g r . r , t , r r  rn r . r r r l l i e  s r r r . f rce  co lo r  in
t l r i ,  k  l i l r r rs ,  i r r  ver .v  t l r i r r  t i l rnA t  r . . i r  r i  1  r l  r .e  r  r  t  r . t , , l .  I t  ie  p r .o l , t l , le

' l ' l r i s  c l r r
pcclrl i .Ir t(
lrorrtcrl in
clrlr l lcs tr
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, . l r i rn (n  f ro r r  l , l r rc  to  le l lo rv  t t  t l l o r l t  lE l ro  C.  L ig l r t  a lso  l t ro -
, 1 r r , . , . -  t l r i s  t ' l r r r r r g c  o t r  l , l r r e  s i l v c r ,  

' l  l t c  s ; t e c i t l r c t r .  o l ' t ; r i r r l r l  l , y
, l i l l t l t r t  l , r ' ,u  ,  . - t  E  rc t  vc ry  d i f fe rc r t lY  i  6 t ' tn t  c l rd l rXu \v i l l r  i t
f , . . r {  l r , ' r r rs  , , f  n t r , - , rg  s r r r r l ig ) r t ,  o t l re rs  Jcq l l i r c  l l l t t l l y  ( l rF .

I, 'rc,rrr rvlrat lrns been written in this and preccding P&per8 it
r l ) ln  i r ' ' i  t l r r t  r r l l , r t rop ic  i tn , l  even eo l t r l , le  s i l vc r  t t r l r l  l t r '  f , r r t t t ( ' ,1
i r i  , r  g lc l t  l r r i c t - r '  o f  r ' ( ' r c l io r rs .  

' l  l re  r . ' , l ' r c i r rg  lg ,  n ts  l t r iLy  I ' , '
cit lrel r fcirols or a sttur)ouB ealt or atty ono o1' l l  varicty of
trlsnrric stbshurces of very tl i l lcrent corrsiitutions. [t 'otu-tlte
so l i rb i l i t y  rL ld  nc t iv i t y  o f  t l r i s  su l rs tu t rce  ar rd  t l re  p r t r t l l e l i s rn
l, lr icl, rrinnv of its l iactiorrs sltotv to tlrose of silveti in conrli i-
u : r t io r r , - I  l ruvc  l ,ecn  t l i s l r , rscd  to  t l r inh  tha t  s i l ver  i t r  so l r t t io t t
ru ig l r t ,  l i kc  s i l ve l  in  cor r l r i t r t t io r r ,  e r is t  in  t l t c  a to rn ic  fo r r r l .  [ t
i s  t :e | ta i r r  t l r t t  r rp  to  t ) r t :  Presont  t i lne  $e  l lave  no  pos i t i ve
kr ro rv le r lge  t , f  t l re  e r is teuce o f  a r ry  c lc tne t r t  i t t  thc  r tomic fo r r r r
,rs u soli, l . \\ 'e krrou' t lrut {ourJ ol f ive tnctale ale ltottt ic itr
t lrci l l ir lroru rrrri l  t lrut in it i t l irrc vtpor i l t i l . ccrtl l in tenlPctrtt lrc
1 l ' r .  I t , r l '  c t t l , r .  i r l r i t t i l t e  r o  i r t , ' l t l s

I l r r t  i t  r r r r ry  l r i r  , lues t io t rcd  rv l ro t l te r  wo l t t ve  no t  6een so l id
c lc r r ron ls  i r r  t l re  i r to i r r i c  fo r rn  rv i t l rou t  lec i )g t t i z ing  t l te t t r  ag  suc l t .
' l ' l r r : r ' r '  r r rc  i i . , r ' r r rs  o f  i ron ,  l i ckc l ,  co l i r t l t  tud  le i rd  rv l r i c l r  cxh i l r i t
vcr.l rcllr i lrkri l) le IroPcrtics, pt'oPertics t)rai lrrYc lrcelt lt i t l tclto
ve lv  u r rs rL t i s f r r< , to l i l ydxp l rL inc i l .  

-Lcar l  
ta r t l t t c  Ic t luced by  gcn t lo  l

igrrit i ,,n jrr r, n,,rl l j  cl,r ictl tube and a'l lorved tc, co"l r,ud t)teu I
i l r l l i cn  o r r t  i r r to  thc  a i r  fo l r r ts  as t re l t t t  o f  l i r t .  1 'he  ox ides  o f  i rou ,  

Iu ic l ie l  r r rd  cobu l t  rcduced in  c l r tse t l  t t tbes  bv  ) ryd togcn s l to rv
s i r l i l r r  r r ro le l t ies .  I t  i s  cus torn t t ' y  to  c \ l ) l t t i t r  t l t i s  r r : t ion  by
ltl i lrnirrg t ' lr l t t lLe rretale tle leit i ir lrn eit lcrrrcly l ine stnte of
r l i v i . i , ' r r . ' l  l r i g  c . \ | l l : r l r : r t i o r  i s  t r t r t - . r r r i . t r r r ' l , r r y ,  S r l l l ' l r r r r ' ,  f o r
c r ; r t r r 1 , l e ,  i s  [ r r  t r r l , t ' ,  i t t l l : t t I t r r r l l , l . ' t t ] ' r t t r  r r r t y  , , t  t l , .  , , i ,  1 1 1 1 ' . i r r s t
r  en t io r r rd  n r r l  r r taY l te  oL t r t iner l  i l )  t  s t i l te  o f  excecd ing ly  l i t te
( l i v i r i i , ) r ,  c i t l r c r  ) ry 'sub l i r l l t i on  o t '  b1 '  p rec ip i ta t io t r ,  l t t t t  r locs
rot itt corrsorlucllce slr, lrv ltry iJrettel tcndency to Bl)ol)t itt leoltl i
i r r f l i n r r r lu t io r .  l t  sccrns  ur t i te  n i t t t t r i t l  to  s t lpPosc  t lu l t  t l t csc
r r r t , l r l r  a rc  rcducc t l  i r t  t l t c  a to r r r i c  fo t t t t ,  u td  th is  v ie rv  o f
l l r c  r r i r t (e l  s re l l s  to  l re  tnuc l r  E t lc I tg t l rc l ) t ld  by  the  fo l lou ' i r rg
co t rs i r le ra t io t rs .

' l ' 1 r , .  , . r1 , ' . r i rnonta  o f  Rr r tnscy .  t r r r , l  o l  I leycoc l i  a t r r l  Ncv i l le ,
c i t , , l  i r r  , i  l ' fo r . i "us  | i t l ' r ' | t !  lC i , l  r , '  r l r . ;  ,  n t l t ' l t t s io t t  t ] r l r  i t r  t l r c
c r rse  o f  t  d i lu te  eo lu t io r io f  o t tc  t t t c tu l  i t t  tno t l t c t ' the  d isso lvcc l
ru t l r r l  c r i s ts  in  t l re  l to t r t i c  fo l rn .  ] l t t t  s t i l l  n t t t le  t l r c  cx l le t i -
r r r l r r t s  r r f  ' l ' r ru r rna l r t  o l  r t t r t lg i ln ts  i r r r l i r :n te  t l r l r t  in  t l r cee  a l ]oys
t l re  r l i sso lv t , r l  u rc t r r l  i s  u . t t t tn ic ,  r r td  i t  i s  s t l t t c ( l  t l r t l t  , lo t t l c  l rv
r l i s t i l l i r rg  r ,1 I  t l re  rnorc t r ry  f lo tn  t r t  i ron  anr t t )g i t t r t  fo r rnd  t l rn t  the
i lo r r  rvus  l t : f t  in  r  py lo t r l ro l i c  co ld i t ion .  

' l ' l re  n t l r t lg lL t t t  o f  t t t i r t t -
grncsc, culefully i l icti l led, givcs a p.vtoplroric porvtlcr'. Clrlo'

miu.trr tmalgt
r { I l t ) l l t l ' I e s l t l I

ctrolrlotts rLll
oxl '{t:rr tcltrle
bcfolc auggts
llrt t lr is st-ru
t l r r t t  t l r t t  o f  t
corrlse l,ro rl la
suisttnce trta
thc l incEt rrri
nrcrizcil. . Si
oxygcn colrld
s i r t r tu  in \ r tn t r :

I  C C r  C | l l S

suPPose tlttt
a l lo t ropic  s i l
fnt '  f lott t  be
)rypothcpis."
ilvcstigltioni

Phi l&dolphi t r  - l

I
I' i

i
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A, IinlenA o/,l.-I 'ost'glattiu| Iuhsitl,t rc' eta.
I

m i r t r  a r t l l t : a l t .  r l i r l i r l t u l  i r r  i !  c l n r . l l i  u f  l r r ' ' l r " g ' r r ,  g i t ' '  l

. i r r r i l r r I  I ,  s r i l t  i f  t l r I  t t ' r r r 1 , r ' r i t t t t | t  i *  t r , r t  t r r i s r ' ' i  t " "  l r i r l r .  
' l ) r c

enonuous u l l i r i l v  rv l r i c l i  t l te le  fo t t t t t t  u f  r r rc t r t l s  e r i l l i b i t  fo r

oxvu, ' t r  Ie t t , l , : t , l  i l i r : i r  s iu t l t '  r ' u ry  r l i l l i cn l t  l t  l tas  t lo t  l r t ' L : r i  1
Lr : i t , r ' c  g r rs r ts t t , l  t l r l t t l r t i l i c t i l i t ; ie t luc to t l rc i t ' l r c ingr l to tn ic ,  J
br r t  l l r i s  

' r i r r r t l t l  
scc t r t  to  l re  I  t t t t i ch  t r lo rc  r t t ionn l  i : xP la t t t t io r t  I

t l ra r r  t l r t t  o f  ex t rc t t t c  d iv ig i r - rn . *  A ' l r ro rLc l  d js t inc t io t t  r t rus t  o f  
icu t r tse  br :  r l t i t r v t r  l , r 'Ls r ' , ' t t  c l t r : t t r i , ' l l  l L t r , l  t t re '  l r . r t r i c r t l  { l i v i i i " l r i  i l

s t t i s t l tnce  I I t t lY  l )e  f io l l l i c  t t t t l  v t ' t  l r l r l , c l t r  i l t  t r l l sses :  t l t l t ]  l ' f l i t l

t l r c  l i r c s t  t , t i  c t t ' t t r i n r t l  , l i v i s i , ' r '  l r l l  ) {  t  l r c  l r r u l '  t ' r r l t r l  u r  I ' u l \ "
r r ro r iz t i l .  .  S i l vc r  l ,e i r rg  n  rne ta l  r l i i l r  I  verv  lQrv  a l l i r r i t y  f , - ' r  J
oxygen co . r r l , l  t ro t  l , r .o : t1 ' r , r ' te , l  iO , , l ro rv  i t r  t l r c  i l i u l l l i { 'F t i l l e  l l l e  I
e r r r r te  i t r { r r t r r t r r r r l , i l kJ 'ad  l i r ' , r s  ox i r l r t r ' l o  tn r ' l . r l s  )

I r r  c t , t l  l r t r iun  i t -  t r , r t y  l , r '  s :L i , l  t l r : t t  t l r " re  i s  n l l l c l t  rc&su l r  to
suppose t l r t t  e le tnents - t t tay  cx is t  i r r  t l r c  n tonr ic  fo r r r l  i l n ( l  t l )o t
allo'trorric silvcr tnty Dlcsertt sttclt rt crtsc l l ' lr iB i l of cotrrnb
fal f l irrn l-rt: i lg prtiveil tttt l  is olTcrcrl olly as a ! 'wotl<irt14

lrypothcpis." . i(e.suclr it tnrry l l lolt l a r8e{r11 {rid irr fttrt lrcr'
urYe6trgil l lons.

P l , ' l e ' lo lph ia ,  ip r i l ,  1891 .

I

_aRT. l ,r , \ .- tub-rft ltr irtc
ni

At lu t t i r : tlleyil '
r c x

Scicncc  o \  l88 i /  lon t r t i t re r l  $
"  {  ieuL ,g ,v  4  , i l f l  S l "  [ ] " t t ' , r r r  j r r

I  i r r . r ' , "  i t l vL i \4 r , r
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" , ' t t ,lJoc i lMrrr l  a \  i . r l tc t r r l ' t  r tau I r lo \ - '  lun ' lc  to  i rcc ' , \ l r t r  1

/ / o f r
.  o f  / ,c  \ ' [ i ry 'er l t  coast

rcAsiorr utl(l to
rellt coaAt lcg

rv  i t l r

'r'ofbti6r' J )anl, rvlio s'9C t
t)ris,delrlcssion tn(! 1,6 di
p u'yll l i l i r', 

"cu 
irr f rs " .\l,r ri l,tTajf-+iasl',y-uf 1'rrl,l isl{9r{ il

i : t  / r " 1 . . . .  ' , "  r l ' n , r ( ' l , i n , . t  : ' , . : r i r r  i { r  n  r ' r . r ' r . r , l  i r r l r l , ( r l  Ld  t kh
' t r l i .5  

, , r r  r r rc  / r l , ie 'c t  * , !^ 'u  / ( t  ^  r 'n , , . r ' i  r ,ur i , l 'o  y{  tkr !
nl,lnt",,ljr '* rr{ 1 ,,\i 'g l^liu*lir ' tlr, ' (,lrrr utJi};i ' .r irl ' ,|ht.y'-
's  , r t r  l l re  Wrt r r r r r i r \ , :  I  I r r , l . " r r  l l i { , ,  r ,  l r : ' r ' r ' ,  1 .  r ! t r , l  c l r r ,  fur l ly

\ i  \
r rt. i+l tro.rssaqulin rl,o r€w lNncJclopd,ri{r chimi,l,,c, 3€eurs to cntiroly n\l,r '

alon rho ol ( l  v iow ot  bxl r€rrs ( t iv is ion nrr(L consir lers l l ,oso fornts ro ho nl lot roFio Il , o , l  , o n r r l , r o l ' l u  w ' t l ,  I t . o  r J l  n r  ' l  i c  i u r r t r {  ̂' l l , u . l ' l , o r ' . s  . t  \ _ o l  i i i  p r r F '  6 C

l  V o l  r r i r ,  l , t .  l : i  "  r \ l  i  q '  " u l  u  r . l , ' ' l  r .  A l ' l ' e r r l r t  l ' J o  l 3 .  U  S  C o e s t
nDLl  Ccodot ic Survey,  I lopor ' l  o l  1881.
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f zt 4 ^"f C),_. .
I - -
r  7  (1v11  )a
I Uber LUeungen von metalliechen Silber.
I  i - c

I Ii. Crnry Lre.

I Alle Liisungen von metallischem Silber, welche ich fruher be_
! rchrieben habe, sind kollordal, und selt v"rotrenri,.fr""* .iel,.. O"_
! obrcLturgcn babe ich alle die bezuglich.,, ,..r.li.i.uoi b.onuru,o
I 

rtiterhiu untersucbt und gefunden, dalls keines derselben durclr
| 

)feurhrarrerr diflundi"rt. Eine Silberldsung. ru"t"lo 
-a-u-J"finn.i.

J l iulA IoD i errocrtr&t erhalten wird, ist auch von ller.rn pa_e.xol.

I 
r:l': t"'].T:rrr Irr. Brrr.. untersucLt worderr urrl ,o.". _i, ,i"u,

I glclcuell rrrtolge.

I li" 
Sill 'erji isungen sin,l kollordal; ob sicl jedoch tlas Silber irr

I denselbcrr im Zustudc der. po)yroerisatlo,, 1,";;;;;, ' ,",']".ur",
I 

l icbt siuber.., P,,l.r.merc hcirper sird im allgemeinen irrtliffererrter als
I 

dle elirrfreclrendrn L11.,,o. mit einfachcm }lolckiil, lriun rvertleu
f nl_,el rLlle I'or.men dcs allotropen Silbers, einschlielsti.l, J..'ti irti.t,"u
I :' irr. 

leictrter ox.r.die_rt urrd chlor.iert,'d, ;;r 
-it ' lb* "i,, 

*"*unr_
I itclrcD) zustxrr(tc, ro dals dieses Vcr.halteu durchaus rricbt 

"aui. 
po-

I ]rroetiblrtiorr hiD weist.

I |): 
sind diese kollolda.len Liisungcn von Silber zum mirrdesten

I 
s0 vottNomtn,lxe Ldsulrgen wie diejeligen irgcnd n,elcher anclcrcr, r.oli_

I  
lomuen lds l icher .  k , , l lordaler  Korper .  E i ie  gute U. t f ,o i " , 'urn a iu

I 
r0lllumr,crre Li;.,l icLkcit {.estzustellen, besteht" dririn, ai. fiui,gt"l,

I  r rn  L icht  \or r  oLfn derur t  zu I ret r . lebterr ,  a" f ,  
" l " " 'ar ,4r i i r i f " " l l .

I 1,":1,, ,1::]1,:,,,Otig 
zur Oesic)rtstrrrre ttie l,l i issigkejr ,turr:hutr,rhrerr

I r8r\{' vrcre Duosrs0zeD) deren Litsungen im einfacheu, durchfarien-
I derr LicLte ricLt nur durchsichtig, soucrcrl griinzerrd krar erscberuerr,
I 

reieen hei t'ntersuchung in der soeben beschriebelcrr \\.cise urclt
I nifszuverlienneldc TrLbung.

i 
Dre Liisunsen des.silbers balten dicse probe jecloch vollkorurnen

I rus, und es sclreirrt dieser Versuch gegen die Ar:i.;;; ;; ';^rr.
I u:d vol-Scxxo",nr zu spreclrerr, arr" ai"r. lf"iJnl"t,"" o"i Sl,r..,

)';1T..:l"j:1T,fl, 
sondcrn sewiiinriches Silber iu feinverreiuem

Q } ,
2 9 7

lli']11"^ py",::' ..Nach sorgffitti g". 8"."i;;; .;;u H; ;:il:ll6sungen sehr bestiindig; so bositze ich eine LOsing, ai. irl.i '1,,"-
I Zeilscht. phys, Charn. 8, ZgB.



wirkulg yon Alkalihydroxyd und Dextrin bereitet wurde und welchs

trotz tlieijiihriger Aufbe*altrnng noch stark gefiirbt ist Ein be-

triiclrtliclrer Teil des Silbers hat aich aus derselben allerdings aus'

gescbietler; da jedoch die Abscheidung in Forn von glbuzeudveifsen'

ietallischem Silber stattfald, gerade da, wo dae Licht &m sterksten

aulfieI.1 so sc]reint diese Veriintler-ung priuzipiell, ia rielleicht ledig-

lich dulch tlie Einwirlfung des Lichtes bedingt gewesen zu sein'

Gerlile diese ijberstehende Ldsung, welche sich so lange ge-

halten hattc, schien nrtrt eine besonders giinstige Gelcgenheit zunt

strerrgen Nachweis ihrcr koliotd.rlen Natur zu bieten Sie wurde tn

eineri'Dialysator gebracht, und es zeigte sich nach zwei Wochen, dais

keine Spur diflundicrt s ar.
Diese Drgebrrisse miissen uDs also wobl zu der Anschauun8

fllhren, rlals Jie Silberli;suugen kolloldal siud. Die Ldslichkeit ilt

aber eiue vollkommerre, so d&Is tiese Ldsungen dieselben Proben

auf Durchsichtigkeit wie die Liisuttgen vou Kr1'stallorden aushielten

- 9 4 2 -

I Die Fiasche st{rDd suf dem Tische in einem helterleuchtcten Zimmef'

I tei dur ] ledaktir ;u cingtgangeo sm 16. September 189{'

Uber Trianr

Wettn ma

gev i ihn i i chen;
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Stqbilitatsvorhiiltliass d€r Fraktionen'

Ohue Zusalz von lioagttlutoren sind dic I 'r 'uktionen selrr gut lrall '

S\0n  t ) d i n
-b 9{

I

A u s
guiierfiihig
tr'raktion en
nieht  nur
Liisung vo
gurarorcn /
revemiblen
plizierter 5
dem Rahn

I

Das a
der  von C
uitrat durt
l is ist nri
fraktion iert
deren Farb
und Lila r

Die S
gegentiber

ha l tea  e in r
persitetsyer
langsaru. D
pomrliitsgrs
dorn nach
nach Grlin

Iu  d ie
I I .  lY .  Wor
gegerr Koag
hervor, dasr
Koagulation
II eUroden
\ ru roen led

ll ie Sil

'  ' )  Zeits(
r) Amer

gas&rmelt in
I)re!dcn t908

bar uutl scheiuen ihrerr Dispersit i iLsgrarl lr icht t lterhtrtt ztr veriindorrt.

^\us deu Bcobuclt t tt ugert obiger 
'1ll-relle geht dic verolitrderto lsi l-

clrcu;arijsse dor I 'rnktionell bei deu grii- 'sern Scltrvellerttverterr deutlich

hervor .  Es  t l r tLdet r  such c in ige  Versuc l l c  u l l sge l i ih r t '  t r l r  d ie  l ) inw i rkuug

lorscbrr:deucr Iioagulatoren atlf die l 'rrrktionen direkt zu lrutcrsucllen'

-\ ls A u sgalgsnt atcrial djentett die Sereirtigtt 'n I 'raktiouen, wolchc

i r  ( le r  horzentmt iou  lo r r  lg  - {chwefe l  0  0 t i5g  - \ i r  L ' l  pc r  l00ccor  So l

lelrvrrrrlrt rvuttlett. I) ie freie Salzkonzentration betri igt bei ' lL) (- 0?5)

0  0 1 ,  :  r ^ :  . , ^ . .  - -  . , . . r '
,  ̂  

,#1" , , , , ,o ,  
uud s , rmi t  l r t r r  ca .  0  0025-Dorn t  .  be i  deo grobd ispersen

eirr rrooig rneltr. Zu ic('nr dlesel sole rl i trclcn nttl inl I 'r ' t 'bicrgli iscberr

lccn t  Nasser  gusc tz t ,  uud un ter  Unrsc l ) i i t t c lu  Xr rs t t l lo id l i i su t tge t t  be-

karrnter l iouzcntration bis zur begitruendcn Ausflockung hineingetropft '

I ) ie  K0nzent ra t i , rn  L le r  Xr is ta l lo id l t l s t tng  s t t r r le  so  gcnr ih l t ,  d r tss  d ie

h ie rz r r  c l fo t r lo r l i c l re  l lengc  z rv i ;c l t cn  I  L l t ld ' l cc t t t  bc t rL tg '  A t ts  der  z t t -

gcse tz tc l  l ( r i s t r l l i - r i t ln ienge t rn t i  denr  to ta lcn  \ ' ' r l t tuen  dcr  I ' l i i ss igkc i t

kooDIe  s , r t t t i t  c l ie  Sc l r tve lLcnkor rz { ln t r i r t ion  bcs t in tn t t  rverden '  I )e ta r t ige

l } r i t in rmt rD l ren  s i r r r l  ja  n r r r '  snn i ihc rn{1 .  denn d ic  beg innent le  Aus f lock t t r tg

li isst sich nicht scharf bestiumcn. [)ie i l  fr-rlgcnder Tatrelle angefiihrten

l/-ahlt 'n hcsitzen jedoch rclative l]edctrtttng.

Tabe l le  ! .

UinnirLLrng der I\orgulatoren auf Sc)r*efr:lIydlo"'rlc vorschiedenerrI  t ispers i t : | lsgr^Jr '

N a ? 5 :
F r r k r i o n - l l l

,l- n cr ': ':

' Ic i lcherdiaorcter ir  {ru lca 25) cs 9{) ca .  1 .10  . 4 .910

t i
I b

9
I

' I

':
?,

)

0bo

{J 0?

l l { r l l r t r k u n g e n  z u r  T a h e l l e

Die Sch$eilen$erte t ind in Molen per Liter angegeben l l ie Schwefelkonze' l_

tr^t ion bctr: i jJ l  bei Aurdockurrg ce. t / in/. .  Di€ in I i lamDleul gesctztelt  \yerte blnu

drr Scbwlcrigkcit  wegen, r l io Xougulat ion zu beobachlen, dehr unsicber'

l l , l l . . l s i r k t i I t } i l . i I l c I l l i ( ) n Z c l r t r a t i o n c u z u c r s t s t r b i l i ! i c I e | ) d . l l I | | b € i g l o h s e r n

Ko.rguiat iol]  l rcr\  orzuru[i ' rr '



? Y  ( ' t z  t
l'raktionierte Koagulat_ion. Ooru

.. {rr.s. 
die-sen Untersuchungen geht hervor, rlass bci griisscror Koa_

g u lierfiih igkeit des Koagurators die 'erschisdeoe urupfin,Iichke,t ,rer
tr'r'akiionen wenigcr sclrtuf Itervorlritt. Freundlichr) hat gcluntlen, oass
ricLt uur die Eudkonzentration, sontlcrn auch die Surke dor zugcsetztcu
Li)sLlng voo l3edeutLrug ist. Dies wurde auch bei tlen ioteu.luor'"n Xoo_
g.lstoren HCl,Ijo(;L beobachtel Es treten hier jcdoeh irrevorsiblo nebst
leveniblen ZustandsiiDderuDgcn auf, welcbo die lirgobnisse 

"iu, 
ouur_

plizierter gestalten. Die ulhcru Untersuchungen t i.."UU", tr"g",,
dem Rahnrcn dieser UitteiluDs.

l 'ruktionlerte Xoagull olr von Sllberhydrosolerr.
Koagulator: (-\.11.)NOj

. 
Das als Ausgangsmatcrial verrvendete SilberLydrosol rvultle nacn

der  von Carey  Lear )  en tdechten  e th ,de  c lu rc t r  H" , iuk t iun  vou S i lber_
trtttat durch l 'crrosulfat trei Gegenrvart von Nttriumcitrat dargestcllt.
l ls. ist nrir gelurrgen, das so erhaltene kafleebraune Hyilrosol i lurch
fraktionierte Koagulation in eine Reibe vorr Frlktionen
deren Farbe sich mit abnehmendem Dispcnift itsgrarl von
und Lila nach Gralrgri in enjtreckt.

BUSSCI

zu zerlcgttr,
Oclb i ibcr l lot

Dio Silberh,ydrosole bieten iu mancher Hinsicht \.er."chiedcn her ten
Begeriiber den Sch rvefel hyd rosolen dar. I l ie Teilchen (ier letzrem De_
haltcn einc l i ingere Zcit ihro Grcisse, und von selbst eintretendo L)is-
pcrsit: itsy€rminderungen finden nicht statt, oder auch sie verlaulon sehr
laugsam. Die Hydrosole des Silbers (tagegen vcrmindem stets ihren IJis_
pcnll i i tsgrad schnell, so dass dio erhaltenen nraktionen /lcht stabil, son_
rlcrn rach cinigen Tager r4ri irrdert siud; clie l.arbon veruchicLen srcn
n.ch  Gr i in  j  anr ik ros top ischc  Sore  iassen Submikronen ersche ineu usw.

-- ,,]u_-!t..:. 
Zusirnrmenharg mag daraut hingewiesen rvcrtlen, dass

II. W. Woudstrar) gefunder hatte, dass l j i lbcrhydrosolc nrit der Zait
gcgel Koagulatoren mehr und mehr enpfindlich werden. Er hebt auch
hervor, dass dje Ursache hierzu in der Anudlrerung an rlcn freirvi igen
Koagulationspunkt zu sucheu jsL Ultramikroskdpisifre oaor auf anderc
lletlroden 

.6egriin(lete 
I 'eststellungea der Disienitritsvermiudcrungerr

\ ru roen lL jdnch o lcL t  a r r5ce fLhr t
Die Silberhl.drosrrle lassen siclr nur mit grajsstor yonjicht revesibel

'  r)  Zeirrchr. f .  pLtdik. Cherrie l l ,  129 (190J).
r) Aoer. Journ. of Sciencc 131 87,4?tj-491 0gtig) unri  folgende Abharrdtungtn,

g l *ome l t  i n  Ca !oy  Lca -L r i p l , o -C ra * r c r :  Ko l l o i dec  S i l be .nd  d ie  phooha lo r t l e .
I)rehdcn tgar8,

' i )  
Dibs€rrarion L-oiden l lui ;  Zeirscbr. f .  pLysik. Cbemio { i l r  r jo?_ l jJ: j ro-l

.1 , --fk
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.at
korguliererr. Anr isteu Lierfi i t '  geeigncto Salze scheinen Amnronlunl-

nli-t und -citrat zu seil. IJas ersterc nutdo stets YerweDdet. l lnu mtrsg

sjch bei totalen Koagulationen iuttrter lrt i lcn, gri issere Uben;clrusse 8D

lio*gulabr zu lerwendeu, da die I(olgrrlation dann irreversibel verli iuft.

lrr djcscr Hirrsicbt schcintn tigenti inliclrerueise dic gri ibstcn grauiir{ire1

Fraktionen uenigc'r eurpfinrl l iclt zu sein als rl io hijchst dispersen gclberr.

l) ie ersterr) scbeilen den allnri i lr l ich eitttrotendel Dispemiti itsvernrirrde-

r r rngen auch wcn iger  zu  un ter i iegen.

ll ie Silberhvd.rosole sind aucb, besonders wonn sie gercinigt sild,

gtgeu ll i t l f l i is.u retschicdener Art selrr ernpfindlich. So erleiden sie

dulch Stehenlassen in gewtihnlicben Glasgefiissen irrevenible'\reri iqdc-

rulgen und scrtlcn uttrlurchsichtig, scb nr r:tziggrau. )Ian ruuss tlaher

stets gerciniSle Jeuuer Glasgcfasse velrveudeu. Gegen Spuren r-on f '1-

Iouer  s ind  d ie  So lo  besonders  empf i rd l i ch ;  wenn d ie  G lasgef lsso . iu

gewilbnlicbenr, schrvach chlorhaltigenr l\-asserleit u n gi tvasscr ausgcspult

rsarcn, und die nachhcrige Rcinigung nrit dosti l l ierteru Wasser vcrnach-

li issigt $urde, rvurdt'n die Sole zcrsti jrt l).
( icgen Tcnpemtut sch* ankttngen sind die SchrvellenkoIzentrationeu

t lagegcu rven igcr  enrp l ind l i ch ;  d ic  Tentpera tur  bc t rug  l i  50 t0 '5 .
' l totz Yorsichtsmassregcln geschah es oft, besonders bei totalerr

Koagulaticincu, dass dLrrch inerersible Veriinderungen die Sole ver'-

dorhcn rrurdt'n, und cs erwies sicb als schrlierig, die bei Schwefel

durchgefilhrteu Reiniguugen in bezug atrf die Gloichkciroigkeit drrrch-

zrr fii Lre n.

dcn  Yorschr i f t cn  I ' ranges ' )  lu rden fo lgende dre i  L i l sungeo

l) 5 g ,4y-Yt)., ir 125 ccm \fasser' gelcist:

3? 5 g .F'r,S()., in 125 ccm \lrsser geldsl;

70i1 Natriunrcitrat itr 1?bccn \1'asser geli jst.

I)ie Na triunrcitra t)i isrtng sttrde tler ! 'erros ulfat l i isu o I zLlgesetzt uno

daun rl ieses Genrisch Lurter I i i ihren scLnell in die Silbe|Ditratl i isttug ge-

gosscn.

) 1)r-'r sich arrsschcitlcudc schrvlrzhraune Nicdcrschlag ron kolloideDr

S i lber  l r r r , l c  durch ,Zcr r i r i fug ic rc t t  schnt l l  von  der  l , i i s t t r rg  ge t rcnr t t

Die tibcrstche nde, gr;F6;Tl,i. l5k t 't t sclrr: irtt r t tt f rrthem I'orscborn

nicht nrihel utrtcrsucht wordcB zu sein. lusscr deo li isensalzen rtutl

Nach
berc i te t :

1) Dies *urds schon
3;, 17{t-491 (1859). Vgl.
n !  I lecuei l  de TraY.

von  0a rey  Lea  beoLsch le !  lAn rs r .  Jou  .

C a r o y  L e a - l , i i 1 r p o - C r a n ] c r ,  l o c .  c i t .  5 '

chirr.  lhl i .- l ' .u. I '  l rb (189{Jr.
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6 t .
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jederr  Schwe

') Vsl. 0.
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Qtriumcinat enthiilt sie betrdchtliche Mengcn Silbcr, .,r.elcl,".. boQ.-
wiirnren nrit konzentrierter I/ l 'Q und Zusatz von Chlolir len sich als
eine starke C h lorsilberf i i l lung kundgibt. Wtltrscbcinliclt venrrsrcirt die
t;egen\vart vol Citlatiouen, da-ss dja hochdisperren Silbcltcilclrer sich
n jc l r t  durch  d ie  Kat ionon koagu l ie rcn  lassen 1) .  Ar rcL  durch  Zus i i t z  v r ,n
Lonzeutriertcm A nlnl ouiu trtsulfat gelirrgt cs nicht, t l iosclbcn zu koagt-
l ielen. Z;i(l ' / .)r)", , l l(- lVars), lassen ein IioagLrlirnr ausfalleu, u.ercrre:r
jedoch last i lrevcrsibel ist, denn es l i ist sich nur sch\\or und nrit
bruungriioer l 'arbe auf.

[]ei der Koagulation nit Zr".Iooen treaterkt nlan 0lren Lleutl i( ihln
Farben i ibc rgang ins  Orange *  I lo t  *  Braun *  O l ivgr i in ,  n r i t , l l  - loucn
dagcgen direkt eine olivgriine ! 'arbc. Schichtct mrn jerioch i iber eine
-ll l \?r-LiJsung eino verdiinrte Lrisulg des S,rls und liasst die -.l l  - loncn
h ine in t l i f fund ic reu ,  so  bemerk t  man in  der  Grenzscb ich t  an f i i rg l i ch  e ine
purpurne Trirbuug. Die Cl'-Iouen veruruachen cinerr I lr. lrenrrnrscurag
in Griiu, t 'clchcr, wenn Sol und Koagulator verdiinnt sind, einen ltclJcu
grasgriincn Farbent.,n bo.itzt.

Dass das Silber sicb in selrr disperber. Forur in ,lcr l l i issigktit
be f iudc t ,  geht  aus  der  u l t ramik roskop ischou I3eobrch t r rng  l rc r .vo1 .  f j s
tr ' l i issigkeit zeigt nur sehr schrvachen Lichtkcgel, durch Zusttz vou
Koagulatoreu wird dieser Lichtkegel heller, bitulich, uor bei starkeor
Zusa? zahlreiche Subnrikroaen erscbcinoo zu lassen.

Ich gehe jetzt zu den Untensuchungen ribcr das Koagrrhru Liber.
\Yio frt ihele Autoren gcfunden babon, eDtsteht bcinr Behandeln

mit reiDem \yasser eine dunkle, wie Brom ausseheude Iali issiglei! ,. l ie
in rerdrirrnte[] Zustand kaffeebraun isL

Diese l ' l i issigkeit rvurde nun der fraktiouiertcn Koagulatiou mrt
-\ '14-\'/J, Lrnterrvorfi-,n, und in folgende fi inf l 'raktiouen zcrlegt:

I i  (  015) ,  r ' r  (0 .?5  -  0 .15) .  n ' r  (0 .15  -  0 . l l ) ,  - i t  (0 .11  -  0 .08) .

r i .  (0.0s _)
, '  ,  '

H'irr tvurde irn ullgerulincn nrit einer Silberkonzcntration von 5-8 o1o

!:e,ubeitet.
Die Bezeichnungen siud denen bei den Nh wefcl b,y tlrosoieu analrrg

und r l i c  A lbe i tsnrc t l rode is t  im Pr inz ip  d iese lbe .  Sor roh i  d ic  oben er -
( . i ihn tcn  Schrv ie r igke i teo  a ls  a r rc l r  , l i e  s t i iud i {cn  L is l ' rm i lu tsv r i r .n t i l ( le -
rungcn machten  es  jedoc l l  no twen{ l jg ,  d ic  w iederho l tc  Koagu la t i ( )n  he i
jcdeur Schwellcnwert zu iuhibieren.

' )  Vgl. O. Gengou, Arch. intern. de physiologie t90i1; ref.  in Kol l ,  Zr: i tsclr.
9 .  88  ( l 9 l l ) .
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Uber das Bindungsvernriigen des Koagulums durch den Xoagulator
nurden l;eine Yersuche aDgestellt, uud die Schwellenzahlen in obig€D
Bozoichnungen bezioLen sich auf:

z I l i r s , ' t z to  ) l r , r rg r .  KUa: r r lu to r  im ) lo l  -
Volurueu des soli im t-itei

l) ie Sole enthalten geringe llengen l)isen und )iatriurncitraL Spo-
zielle Ileiuigungen wurdcn im al)genreinen nicht lorgenommen. f,g
wude jedoch eino orangegelbe l lraktion durch rviederholtes Fraktionieron
so rreit von Eisen befreit, dass sie lrurm Uberfuhren jn Eisenrhodalid
nur eine schivache Rosafrirbung ergab, und an dem so gereinigteu Sol
festgestellt ' '  dass die l 'arbo nicLt vom Disengehalt l icrri ihrte. Inwiowsit
djo Citratiou€D fi ir die l leversibil i t[t des Koagulationsvr-,rgaugs not
rvendig sind, wurde nicht niihcr uDtersuchtl). :

Dio Eigonschafteu dor Fra,ktioDoD.

\ach IJeendigung der [orgulatiun rvurden 0.1 0oigo Ldsungen dar-
gestcllt uod einer ntiheren UDtcrsuchung uDternorfen.

Wie erwiihnt, vernindert sich stets die mitt lere Toilchengriissc,
indem einzclne griissero Teilchcn uach oiniger Zeit erscheinen. Mtn
ktun sich voa dicsen Teilchel befreien, weno m&n vorsichtig den ihnen
e[tsprechenden Schwcllcnrvert eotstehen l?isst uud das moistens sehr
tleine Koagulum absondert.

Ultramikroskopisclic Untersuchungen der Silberhydrosole l iegen votr
R .  Z s i g m o n d y t l ,  J .  R e i s s i g 3 )  u r d  I I .  S i e d e n t g p f r )  v o r .  D i s  g o -
nannten Autoren baben itnurer Subruikroneu bcobachtet, rrelche oft bunt
(rot, gri in, blau, violctt) gcftirbt waren. Nrir aus Aurikronen bestehsndo
Lilsungen schciuon bis jetzt nicht bcschrieben rvorden zu sein.

Iu folgender Tabelle sind dic bci dou fi inf FraLtionon gomachten
Boobachtungen zLrsamnrengcstellt.

Die tr 'arben v ariatioue n stiormerr rnit den ron Wo. Ostrvald it:

seiner l lonograplric: ,,Uber I 'albo uud Dispersit i i tsgrad kolloidor Ii i-
sungen"'t) zusammclgestellten l leubachtungen vexchiodeuer Forschor
irberein und r-erschicbcn sich mit nbnehmcuder Dispersit i i t von Gelb
nacb Gr t ingrau ,  e i I lo  nach Wo.  Ost rva ld  a t lgemeine  E igenscha l t  d iv

pe|scr Systeole.

l{8 (Jon! 1905)
d. Phys. lr l 9?, 18{;-2t2 (1908).

11910 r .

Hcrr I
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.  Die Ei l
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I
i  rL- 0.25)

I I
l ' { 0 2 5 - 0 . 1 6

I I I
l ) . ( 0 .1b -  0 .1 I

rii0.08 _ )

IV
ri(0.1I - 0.08)

r) jl

A : l

Vg l .  0 .  Gengou ,  l oc .  c i t .
Zur l l r i ienntr is der Xr-r l loide, I4?,
Di8-.ertot ion Erlsngen 1908. Ann.
\:orh. r l .  t l .  pLyeik. Ges. 1J,43fr.
Xol l .  hihofto '1. .109*{86 ( l9l l ) .

' )  Ko i l .  z
l9loJ, s. l4:l- l

' )  \ ' g l .  T l



Fra.Lt jonierte KoagularioD. O uon
Hcrr Pr.-Doz. Dr. The Sledberg liess nich freundlichst die l.arben

urc iner  Frakt ionen ru i t  deu r .ou L i ippo-Cramer l )  durch Redukt ion ron
Silbernitlat in Uelutine tiLrrch Hydrochinon bci Gegcnlart variicrender
IieinImengen dargestclltco Serie von kolloiden Sil bcrprlparateo verglcichea.
lis ergab sich einu gute u bereinsrrnr murrg zwrschen rueiuer Serre unu
der  von L i ippo-0rsner ;  nur  is t  es mir  n icht  gelungen,  d ie b lauen
Hldrosole LLippo-Craurcrs zu erbal ten.  I I i t  Recht  l rebt  Luppo-('r'amer hervor, dass bei griissern .Keitumongen sich gnissere Toilchcl
bilden rotissen2). ll ine ultramikroskopiscbe I'eststelluu! *rrrde uo,r ihnr
0 rclr t ausgefiihrt. 

Tabeile 3.

I
t i t -  0.25)

I I
I i  t0.15 - 0.16)

0 05 o/o ige Litsungen dunkelrot
(r.{.} I ,, ,, scharlacir

nl8 uranqe.
I ionz, rrr i , .r te ldsun(en in d"€r
Aufsicht schwsrz. Verdi inntc

keins 1'r i iL 'ung.

0.1 o , i l ie Ldsungen Drit  sehr
sclrwdchem LichtLcsel vorr bl: i rr-
l i lherlarbc. l iuagulatorcr rr;rcLen
,Jie Lrr"hrko4el rr. trker urrd tasrerr
dann SubmiLronen ron Llaul icher

I 'arb€ prschein€o.

(f l  .oige L6sungen mit stariem
Lich&egel, wclcher infulqe Ab-
6orl, l ion rdrlrch -erscLet nt.- Beitr
r erounn€n *trd der l , ic| tkeqel
gelbl ich. l iua,.{ularrrcn $irk"en

wio bei .t'f (- o.ril.

I  ()  10, 'u jge Llhungen r icf braun-
go lb .  \ r ; l l i g  kh i  i n  de r  Du r t t r -
s r ch t  l n  de r  Au f \ i cL t  scL *a rz
Bc i  0 l r l  o  

o  he l l ge lb  un r l  r n

i  
Du rch  und  . \ u f \ i c l , t  v . i I i g  ! l r r .

I I I
. t)  10. t5- 0.t  t  r  |-u12 "

1 "i*"" i." u

I v l
.F'r(0.11- 0.08) 

i

_ _ _ l
Die Tei lrLen erse)reinen (rdsscr
al!  bei l i  lV, schwsch iorl ioh.
Tei lcbendurchuesser a,. 7b ps.

.  . ^  
' ) . .K , " ] i . Ze i r sch r .  ? ,  99 -103  (1910 ) ;  cedenkboek  ron  Be rn rDe t6n  ( l t e rde .

l 9 l 0 ) ,  s .  143 - l , 1 r i .
, )  \ ' g l .  TLe  Sve r l  b r : r g ,  I i t  .  Ze i r scb r .  t t  t 3d  Z { , r  r l l l 0  .

0 (b o/o ige Ltsuogen t ief!urnu!
0 01 ,,  , ,  r tarke [ jur-

purfa.rbo
l l tx)2 ,,  , ,  blassrosa.
b0nzenlnertc Losurlgen i l l  der
Aufbicht schwarz 

-\ 'erdInnte

001 o/oige Liltungen undurch-
sicbris

0002 ,, ,, rot t,ii
brsunli la.

LdaLrngen in dcr Durchsjcl l t  Llar,
ln der Aufsicht tr i ib.

0 02 o,/o, deurl icLer und rtarker
Lichtkegol, dessen einzelne Tei l-
clen an der Grenze ulrarl l ikro-
slol ircher Sicbrbarlei r  i i ' r(en.
Die Tei ichen yoo gelber l ,a;bp.

SicLtbare gelbweisse Toihhen lon
Iebbafter .  Besegung le i lcben-

r lurchme6der ca 40 / / . .

v
-t 'r i0.0B-)

l )  (N)9 o/"  ige Lu.ung, .n g7i11111un,
n p r m  \  r r , l r j n u e n  n t c I r  L l r u l i l a .
l ror)  zentr ler tc L i j runguu sch*arz,
vsrdi innte sowohi  in Durchsicht

a l s  i I l  d e r . { u f s i c h t  t r i i  b .
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Di€ l 'drben i 'd"n i t  dirokten T'gesl icht beobachtet '  Dio u-l tramikroRko-

,,i."b"";"";;;;;"; *"a" i''. sp-t:l'rt:::]k"":::p"::::;::'l':t ;:lj::r,t"lilttiiiil:
Ii:"";":i;;i l; i "ii". 

' i,*,""'r' sind Das spezitische Gc.icht dcs silbsrt

*urde gleich l0{7 gosetzl urld dle reilch€n auch hier qls SpLiireD bttracblei Ztr

i l .;;f; ' ;,-;;" 'nran dio solo nichr hngero zeit als zur olserrrtion rri i t is ist

;.1:;;;;, i" stelren trsst, i la i lurch das ge*dtrrrlrche Gi.rs tKiuuug us\r.) leiclrl

sogeDannten [ 'hotohaioide i iber'
- 

Din v"."o"l,u' cl iese Solo ravon:ibel zu koLrgulicren' um die ver-

."triui.ot"ruigln Teilchen in [rattionen Yor rur ciner Farbo zu is' '-

.t 
tt l l txJt- 

zui,""rr". g, 1b6*158 (191t)' i laselb6t wurde auch ein Auszug obiger

' 
Tabelle Publiziort '

.+ -""';, ieitrahr. f phveik Chemie 6{' 613-636 (1910)'
r \  ! )  vg l .  s .698,  Anm.  A 3 ,4

DispersitiltsYerA.oderungen olntr€len'

Durch Zusammonschlagen tler l 'raktionen entsteht eiDe Irli issigkeit'

lr"l"tlJol,oi"ra uplen dio kalfeebru u ae l'arbe des A usgangsruatcritrls zeigt
" "'- 

nl" 
"-""^"ftiadcnel 

Licbtabsorptiouskurveu rler l 'raktiottcn rvurdc

"."h'i;:""';;; 
Magister phil' N I'ihlblrtll l gentessen' woriiber cr

in.eit" uerict tot lrat. Die von Sredbergr) frir viele }olloide LiisungcD

-.i"t"t" i"."*iehung des Absorptionsmarimums. niit steigender Teil-

:;;;;; ou"u aro gr"ossern Wellcoliingen hrt sich attcit f itl bs'viihl t '

Ei-oigo Bemerku!8en sur Polyohromig der silbersole

\T ie err i ihnt ,  baben f r i ihere Autoren '  R Zsignrondl - '  H Siedel l -

,. p r,' ; R; i ;;.s1, 1: :" :::T;$::iX " iflLi:iil: :..., I'i,"Ji]:,,:;":,i;
achtct. Einigc Yon turr gemacr

",i*"o 
ftt.. '".,,nhnt werden tsei frisch dargestellten und gereinigten

;;;:;-hil ich koins Sefiirbteo Teilclrol sehen kijnnen Z\var ist dts

oooauot t " in . t .nTe i lchenat lsgesan l l teL ich t -b l i i t l l i c l t ,u rnbe ig r i i ssern

Teilch"n ulne mehr gelbe oder ri i t l ichgclbo Nuauce anzuneDueni aus-

;;'"* ;;; ""::l j"l::l ,"JlH':: iH'.:iil,LTi t\"i" il':::
Aufsicht ftst sch$'arzon sole

;; ';;;;; sio mit kleineu )Ienget} chlorhaltigeu Wasserleitungs\iassers

versetzt, so reri i lderu sie srctr un"<l wertlen iu der Aufsicht grau' \elhrend

rlie !-arbe in dcr Durchsicht ein wenig ruehr schruutzig tussjeht Be-

;;*;";;; diese Sole im UltramikroskoP' so korurnt rhs von Zsig-

l '" l l  ," f O"*ntt.bene farbcnpriichtiSo Bild mit blaucn' rotctt trnd griineu

'feilchen zum Vorschein' uan kann dieie polyclrrorneo' grauen llydro-

solc auch dadurch bekommen, dtss man sie nlit k leinen,.I lengen ver-

diinnten l iromwassen; Yerserzri grdssere }lengen fi ihren die Sole in dio

A t r n r o r k u n g e t r  z u r ' f  a b e l l e '

. i  zi, g.o,  ̂ ,,,t,1" . ldr Kollolde JPns t 'Jo3 ' S l ' t7' l{3'
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Irel 'erstDcl v€
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|]:n, sind olrne Erfolg gebliebeu, da rJio Korrgulalion gri;sstfs
r 'rc\ etsllrLtl IuIlutlIr-

l Jede lk t  nan,  dass  das  vou S iedet top f  beobachte te  So l  du lc l r
L ich t ledLrk t iou  ton  ' lqBr  en ts tander  rvar ,  und d tss  Zs ignronr i l  r ru r l
I ie iss ig  i i r re  f jo le  n ic l r t  se lbs t  darges te l l t  ha t ten ,  d iese  a lso  rv rhrschc iu -
l ieh Ii iogerc Zcit aufbcrvrlt lt gewesetr rvarell, so erscht,i l t es nr(l lt u1r-
r rahrschc iu l i cb ,  dass  d ie  Po lyc l r roor ie  durch  cheru isc l rc  Ober f l *chcu-
fcri irdcrungc[ an den Teilchon hervorgebra.r:ht ist. l]csondi:rs dic
Beo l . rach tLrng  S icdentop t i .  lacb  der ,  l rcnr  mln  d io  in r  Kard iu id r r l t ra -
Irrikrirskop v0rgenotu!uere Bestrahlun[j uach Ausscheidung tler pol_r'-
cbroorr:n Tcilchen neiter lortsetzt, Arrsbieichurg eintritt, und die l,oly-
chrorlie vcrschrtiudet, vcrdient I leachtrrng. Es scheint mir walrmchein-
lighcr, dass bei fortgesetzter I jelichlung die Ileduktiou bis zum Sil irer
to r tscbre i te t .  und n ich l  w ie  S iedentop f  a  n immtr  r l ie  ge lben Te i l chen
tlurch Ox;datiou enlstanden sindr), speziell wenn man die grosse Lds-
l i cLke i t  des  S i lberor lds  [b is  21 t i . l0  |  norua l  be i  2 i r0 ]J  bcr leuk t ,  in -
folge derel ein Ox)-dtcilcl ien nur yortibergelreDde Existenz besitzt und
sich im Dispcrsionsmittel aufldst.

Ia rvelchem Grade die kristall iniscbe oder anrlcre Liestalt der Teil-
chen zur Polychromie beitragco kijDoen, l i isst sich zurzeit nicht sagenr).

Di€ TrockeDfsrbeu der trba.ktionen.

An diesen Betrachtungen rniigen sich einige Ergebnisse tiber die
I'arben beim Eintrcrctnen der Sole anscbliesseu.

Von l ' .  K i rc l rner  uu l  I l .  Zs ig rnondy l )  i s t  beobachte t  r l .o rder r .
r ims ge la t ineha l t ige  ro to  S i iberso le  be jm E in t rockuen b lauc  ! 'a rhc  an-
nehmen. .I)risseibe rvurde auch an rlcn hicr rJargestelltel gclrt iucfreien
Solen nahrgenom men.

Liisst ruun einigc Tropfen rler l 'raktionen auf gcr.einigten Glas-
platteD sich &usbreiteD, so verdunstet das Wasser alloli ihlicb, und es
bilden sich Silherspiegcl, bei der gri issten ! 'raktionen in der Aufsicbt
ron schnach gelber )(Llance.

' )  Es ist l lerrn cald. lhi l .  I I .  Norden6son gelungen, durch I lestrahlung
ron  S i l be rhyd ro r rd l dsunqen  S i l be rsa le  da rzus te l l en .  ( t ) r i v ^ rn r i t t s i l ung  an  dpD

'J l , Ioyes und l iohr, ZeiL\chr. l .  phyrik. Cbenric t ' :1,336 ( lgOJ).
' )  Vg l .  Tbe  Svedb€ rg t  ( o l l .  Ze ibcL r .9 ,  4u  53  (19  ) ;  z l '  l , 0ac [ t en  ve rd i€n l

. t , , , loqb, daes urlrn r i l ( ,  nr i 'gl icheo l .  arbeDiiL{-,rgttDgo 1vgl. Zsignrontly, loc. cir. \  z\ i-
.chen den l)olychronlen Trl i lc len LeoLacbten ksnn, was sicb rnt igl icherweiso durch
rerscir iedeu grosse I laloidschicht {fal ls Bronrzusatz) erkl lren l f ,sst.

' )  Ax r r .  d .  I ' L yu .  i r l  l i , 5 i 3  (1g i x ) .

F
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Toro Sven Oddn

Ilotrachtet ru&n diese platten iu der Durchsicht, so trcten l,arbenhervor, dio ruit deneo der rviisserigen Sole niclrt ttoruloJrn.ao, Orr"sicb nicht aus deur kaffeebr.aunen .t usgaDgssol herstclien lassen.
$o erschoiut:

die !'rattion (_ 0.gi) rosenror,
(0.?b _ 0. lb)  h imnrelb lau,
(0.15 -  0 .  )  t ic f  dunketb lau.
(0.11 _ 0.09) unbcsrinnrte scblrarze l.arbe.Die. l 'arbe- der l{raktion (0.?5 _0,1b) stimn}t mit der bluuen Oelatine-probe in  LLippo_Cremcrs oben erwlhntcr  Ser ie  i ibere in.  Trotz  zahl -reichtr Versuche ist es nir nicht gelungen, lo Lo.,,nf'F.uitiooon ,uisolieren, welche nit den in TroJenpiaparaten 

"ufo"",."i"rr l.*U"oijbereinstirnmcn. Die l.arlrcn der Sole ,,n,i diu do. f.o"taop*p*uto
stelren zwei Farbenserien daq wcrcbe irr heinenr l.oUe uicrc-risfimmeq.
!'euchtet rnan sofort nacir dem llintrocknen ,lie iI"tte-n';;;1V"."". 

",,.s0 treten dio Farben der Sole s,icder aLrf. N.rch liingerem Steheo zergensich d ie Durchsichtsfarbeu der  t rocknen p lat ten ruchr"und rnot . .c f ,mutr igund gclren schliessiich in rrnbcstinrmtes Grau iiber. Du."h eotou"htoulasscn sich aus diesen alten Irlatten dio Sole nicht rvieder hemtcllen.die Z ustan dsInderun gen sind irreverslbel golvordeD.

{it den Fbrttione! susgef[brte Koagu]BtioEavorsucbo,
Dio l'raktionerr rvurden nun ntit nrijglichst geringer Ammonluru_uitratuenge hoaguliert, das Koagulum ,i urcir lang*i"erige's i*iin,g,.."oron der Fliissigkeit gctrcn't unrr in wassor guii;",. i" *1,,.1"" o"r"I.iisungen boreitetJ die auf tlas Liter 0.1 g ,4; er;ie;. 

'r",, 
o,ur.nSole,.r.rvrrrdcl dann Iioagulationsversuche ausgefiihrl Es cnvies sichhierbei 'crirver, fiir die lr'r&ktionen vergrcicrrbaie \ferte der Schrrcllen_ktirrzentrrtir,nen zu bekomrnen. Am deutlichsten tritt ttio vencir,redeneStabiliti it hervor. rvenn man den l.raktionen die gleicie f.,r,offoiar.og"

beigebrlcht l;at und den zeitlicbcn Verlauf der koagutoiioo i*t""r,to,.Eino solchc Vemuchsrcihe jst in Tabelle + .,r iiAurgegeU-e"o, *oU"id ie,41(Nf i r )s-KoDzentrat i ( in  0.00003a)_oorm. bct rug.
Wenn rnan den Koagulator schnell bis ,or A,irflockung zutrijpfelt,so entsteht cino Sclrsicrigkeit rJadurcb, dass schon uo. d.. i,ottu"f ,,ngVerrinderungen in dcr Farbe ejntreten, dre liir verschicdene trrrktioneunicht vcill ig gleich verlaufen. lleisteas venchictt .l"i ai. f_t" ,ri,

zu schmutzig GmugrUo. Diese graugrdne l.arbe ist ;e,lo"h fiir ,1i,,rerschiedenen Fruktioneu von verschiecleler .l\uroce, un,l a" irt ."t,r"rr,ernen gernolosamen Endzustaod festzustellen, Llei tlen in ftilcer.ler Ta bellu
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Irrer

Sverr  Oden

le f ,oagrr l l t lonsyersuelte ni t  Solen yerschiedener
Tel lchengriisse.

' lnr yorstchcndeD rvurdcn cilige neuo Verwcnrluugeu der frattio_
nierten l ioagLrllt ion auf rcr.crsiblc disperse S,\.stenic besproclen. An
dro  dadurch  darges tc l l ten  Frak t io r rcn ,  von  denen jc t le  c inem gerv isscr r
Dispersrti i tsgrlt l entspfichtl wurdeu Koagulatiousversucha ausgefiibrt. l is
zeigte sich, da^ss, sentt nrau dio Konzentratioo der disperscn phase in

llusse
\,rlun,nn 

rc"l,nct uod die Solc rou gleicher Konzentration vergleicht)

die hiicl lst disJrersen griissero Sch \.ellen kon zen tration brruchen als dre
*euiger dispersen. \YiJl nrao $oJe vou gleicher TeilcLenzahl pro Voluuren
velglorchen, so ist f i ir dic erstern die hriclrste, f i ir die letztern die
ger ings te , .  bzw.  gar  ke ioe  Verd i innur rg  e r fo rder l i c l r .  I )a  gauz ia l lgcnrc in
mi t  s t ( igender  \ .e rd i innu t ]K  der  ( ! i spersen p t rase  d ic  Schrve l i cukonzen-
t ra t ionen sachsen,  so  s ieh t  man,  dass ,  wenn r i ie  Kouzent ra t ion  t le r
, .  .  , . .  Z a l , l  , 1 , . r  ' l , . i l u l , e r r  

.( l l : l , i . I snn  I  t i l r sc  t I  
\ . , lL rn , . r r  

be t .ec l l I lp t  r \  i l . , l .  i , l a r r  r ru t 'h  g r , jSsCl l '

Yerschicdr'nheiten trt i r leo Jc L s.ellen wertel bei terschiedenon disoersen
Soleu trekonr rlt.

G le ichze i t ig  wurdc  auch ge funden,  dass ,  wcn l  d ie  In tens i t r t  des
Xt)agalaloni gross ist und s.ir inevcrsible Z trs taudsao derunget vernrureu
oder koDstatiercn kriunco, die ausgesprochelell V crscbi edenhei teu dcr
-sch \vellen lvcrte *'cnigcr. scharf Itcreortrcte!.

Es schcint daher von grossenr Interesse. die Stabil it i i ts r erhriltnisse
einigcr typisch irrcversiblcn Solc in rl ieser Il insicltt nri[cr zu unrersucren.

Wie vermutcl tri l ten dir) vrrschiedcne.o Sclin,ellenkonzentrationen
bc i  r ieu  versch icdencn ' l ' c i l c l rc lg r rJsJeo we l l i : te r  schar f  hervor  und lasseu
sich sch*er zahiennriissig bestinrncu. Es scbeint mir daher i iberfl i issig,
dio austi ihrl icherc l lesr:hleibrrrrr. rlcr lt l inzcll ieiten in deu Darstellun$;me-
thodeu und f ersuc hscrgubn issc rr rler Sole rvie,lcrzugeben. Ds \rurden stets
)lclhorlen zrrr l lrzielung der. r 'clschiedenco Dispersit i i tsgrade verlvet.lctl

) 
drr als Schirrssrcsulritc lole n)it glrichcn l lengen vou l.rerndstoffen ergabeu,

- coldhydrosole. l- in ltcali t ion.gr: rn isc[ rrrs,t1,1aL?,{ 1L,C0. wulle
in  l i i n f  Por t i r rneu ge te i l t .  ( l i e \ . r  n r i t  r 'e rsch jc r lenon ) lengeu e ines  rac l r
Zs igmoudys  I ' Iosp i r r r r rne t l rodc  ( j l r scs tc l l t , jo  Ko i  n r  h - \ ,d t .oso ls  vc rsc tz t
untl urruitteibur nrit einigcrr ' l 'ropft,n l1,l-)" retluziertr), Nach volle'nclctr:r.
Bedultir lr rvurden solclir )lcugcn rler [einrldsrrrg zuBesetzt, dass ticl
tot,rle Zusltz der Keinli lsung irr alirrn fi irr l [, i ;,..upg., derse]be rvar.

, l  
' '  \ ' g l .  ' l  Le  Sved l ,c rg  unJ  l i .  Inouyr , ,  Z , : i r "chr .  t .  phy t ik .  Chcn ie  ?? ,

-{-, 1.r) tr. ( l91lr.
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FraLtionierta I{otrgulation. O,.,,
lrrs eNte ntit grdsstsr Keimmeuge dargcstcllto Ilyrlr,sol enthiclt n.r.!nrikronen, das frnlts ohne Keinls a"ric.tertie;;.'t,,;;; ui,r onft;crtgrossc Subrnikronen.

, 
t"1 

1.n. uit.fAl ausgefiihrten KoagLrlationsr ersuclrcn tlitt rlielorher bei deo Silborsoleq t

t, I :' *,' " :',. ;l ;' ;;;;, ;;';1";:..::IJT ;il:,,''i,J;', j;; Tlntetnsamen Endzustand bestimrr en rriicbst dispersen 
";;;fl :;--"^11.,.T.':T:" Yi, :i:T il:l:i;::\ " rnr i ldenlngen kenlze icbuen,  ohle dass f rqufr , i , , , , ' , . , , , , . , i ,

Do vre j  lasst  s ich jedoch deutr ich sagen,  dus c iue Sarzkonzentrat ior r ,0.020- noro). .ll 'Cl, welche Sol, V nach"l0' U,,r,*"'"nli,*' 
""sgeft,)ckt,

' nr"U.::",] 
lul'reren 

Tagerr Sol I (AruiLronen) kauDr becir)flusst hrtre.tJ to zwlsc l req d iesen Dispe rs i t i i tswerten J icgcndt , r r  S, , le  koagrr j rer . l rnbei .0 .020-0.025-nornr .  f ( ) .  ohne c lass s ich 
' \ ,ersc l r i , r , ie i - r l , . , i "n  

u""u-,'"'".j^l'1T:o triir Sot I.tiegt der Schwelenwerr ,,ri""i"" 0.,t:.r_t, O:S.
,^_ ,,1-.1 

ol"r."_.:olen zeigt es sich sonrit, tlass arrch bei gleicher llengo(ler drsperser Phase pro volumeinheit djc hijchst tti"pi."oo .Suf. uin"deutliche, aber ve rh ii ltn isnriissig rventger ausgesprochet grcissere Stabilititbesitzon als die rrgniggl tlispJr..eo.

, - ltl]t" 
ultraarikr,skopische Lrutersuchungcn ron (ioldhydrosol-

koagulationen durch lllektrolr
s iud,  scheinen d ics auch , -  b ; : : f f l : : .  

vou G \ f  iegnerr )  ausgof i ihr t

I ) io  von ibm untersuchten Sr l i  r r r rcn nach Zsi6nrurrd;s  l ,onn_aldehyd nrct hode :) dargostollt und enthielten sowohl Subnrikronen atsruuch Anikronen. Obno _Elektrolytzusatz enthie it a,,, 
""i1,.,r-iO 

, *nr'-'..1i1 + 0.16 Teilchen. I)anu rvurde in wachscnder Unog" i.t,r".totraur",ug*:trt bei. 0.001-norm. f[.r50, war die Teilchenzahl aut-i.:r + r.r.t tgesunken lrnd bei (1.0099-ooro. auf p.01_l- 0 1,1. Dies ,"J*i,i o,,. ai"lioagrrlation der grdssern Teilcheu zu l,edeLrtcn. U..l 
-rrgir".i.,,, 

ri"r,sich fortwiihrend Anrikronen inr Sehfekl befandrn. n"i o,Oti;-n,r.,u. uo,tu, r ich d ie Tei lchenzahl  auf  ?.64*0.0? vcrmehrt ,  
"u i  

j ,o  nru,u-o.nrrareo versch$unden,  bei  wei te l .m zusatz rermiDdcr t  , iah-- r tn t .  , t ,ul'eiichenzahl, r'as mtn auf dic jetzt cintretenOe tiorg,,totlon ,i,,.i,",n0.nle i lcben zur i ic t f i i l r ren k i rDn.  In  e iner  zruc i tcn gf" i " f r f , , l l ,  n , , , ' r r r r r r ,afcr.yit andernr Aus6argsnraterial aus5ofiih.r"l, \.o."u"l,sre.i" t.itte b e n f a i l s  z u e r u t  e i n e  V e r n i n d e r u D g  u u ( j  s o d a n n  e i r r o  \ . o r m e h r r r n a,l:: I:l lch:-nzahl auf, die entspr.echeutteu .tionzentratir,,."-it"g""'i,*?
l t lander l i ibcr..

rr Kol l .  Zeitsclr.  t i ,  2Jl , l9l l) .
r  Zoitsch., t .  [ lekrrochem. t,  i . l t j  (1898];

Zer&b. in  L  pLr  t .  Cb.mi6 .  LXXVt IL
l , i c [ r .  , \ r r n .  : tO t ,  ! t _51  i l b l r i .
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Iote.e."f"t es anch, dass beim Ycrwonden des viel intelsiver

. wirkendeo Koagulators l laC( das cnte Nirrimttn nicht beobachtet wor-

den zu sein scheint, es tritt sofort Vermehrung der Teilcbenzahl ein

.uld sodaun stetige Yerminderurrg. Dies steht gut im Dinklaug mit

uroiuen oben ctrYullnteo Beobachtungen, dass sich dio remcltiedene

Enpfilcl l ichkeit rler kleinen uud grossen Teilchen boi starken Koagu'

latoren weuiger bcnrtrlbar macbt.

Sb,S, - uydrosole. Es wurdcn nach der viiu W' Biltzr) gefun-

deuen Yethodo S/.rr.Sr-H.vdrosole lon venchiedener Teilchengriisso dar-

gcstcllt. Diue als Ausgargsmaterial dienende Kaliumatrtintonyltartrat-

idrung oonl Gehalt 25 g pro Liter wurde in l i inf gleiche Portionen

sotoilt; V wurde unvercli innt trl i t 11rS bis zur Siitt igung behaodelt, I

t 'urrlc zuenst auf dus ?0fache verdiinut. l l- l \: auf zrvischeuliegende

Kort ze otrat ioneo.
Nach beendigter I i inleitung von JI,S wurde zrvechs Entfernung

des Schrvefelwnsserstolfs LLtft dulch die Liisungen gcsaugt und durch

\Yasstrzusatz rl ie Innt Sole aui gleichcs Volumen gebracht l) ie ulha-

nikroskopischc Untersucltung der Sole besti it igte die von Biltz ge-

funtltrncn Tatsachonl): Sol I zeiSte nLir Auikroneu, Sol V nur Sub-

m ik  run  o l l .

Oogcriibcr der Koagulatorcn koonte hier bei gleicber Mengen-

IioDZentratioD der dispersen Pha'se keine Verscbiedenheit im Schwellenwert

bci den lrinl Solel kon$tatieft rverden Nimmt man an' dass die Teil-

clrer l 'on Sol V mindestens doppclt so gross sind (was nati i l l ich nttr

einc l l inimllcri jsso ist) als bei Sol I, und verdiinnt nran dieses zur

I{rrlfte, um gteichc Teilchenzahl pro Voluneinheit zu bekonrmeD' so

liegt jctzt die Sch$'ellenkonzeutratit 'n f i ir SoI I hijher als fi ir Sol V'

-[ lan kdnrtte vcuDuten' t l ius atts eirrcr Miscbung der -(c' lc I uud V

du|ch v,rrsichtigcn Ztlsttz vou Korgulatorcn dio gri lssten Teilchen zunt

Koagu l ie rcn  zu  br ingeu sc ien ,  t tnd  dass  s ich  dann e in  n t t r  aus  Ant i -

kronen bestchcndcs Sol gcrviurten l iesse Yersuche in dieser Richtuhg

s ind  ohne Er fo lg  geb l ieben.  Zsat  kurn  n tan  d t t rch  vors ich t igcn  Zr r '

sitz !on Koogulat,,r (-\: l-1r-\:t/3 ) eiue prr|t icl le Koagulation zustaude

-) bringen, dic i iostflt is"i l4keii entiriell jeclLrch irnmer SttbtuiLronen' die

rvthrsclreinlieh rltrrch It l l 'rIrcrisatiol i ler Amikronen entstrnden sitrd

Die fraktiunit 'rte Iiorgultt itrn f)ieibt dBhcf bei irrccersiblcr Koagulattoll

rvahrscheinlich t,hne lJeLieutuug.

?0r i

r) Nschr. d.

l { 1 -156 .
r) Loc. ciL

Kgl. Akademie r i .  \ \ ' i r ,sensch. ( ldtt i t lgen, matb.-phJt l i laese l tXX'r

s. l i0.
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MastixsuspoDsioDon.

Teilcbengli isso .*oDntcr

l iLcbgewiesel ueltien.

Dir: Resultate sind somit fiir irreversible lioaguiatior zrveiJelhaft.
E" gelingt nicht, durch die gerviihulicheu flethoder die ScLrvelioukuo-
zoutratiou mit einigcr Genauigkeit zrr bestinrnrcn. Ob sicir bci Ver-
lcinerung unserer ]Iethodcn in diescr I{insicht der fur reveruibie Koa-
gulatit,nen gefunrlene[ 0ese tzmiissigkcit. wie sie hier fiir (iold gefunden
*urde, I-,cstiiti6en wirLl, l i:st srch zulzeir rricLt saAcq.

- 
ZusaEmenfsasuDg.

lurde die Bcdeutung der AuscinaudcrLaltuug trngleichkiir-
gleichkLirniger disperser Svstume, sorvie die )Iethridcn, die

,\ uch f iir ' l lasti-rsuspelsiorc,r , 
"r.e[;r.tkeiue Yorschiedcnheiten in Schwellerrrverte

1. Es
riger uud
letzterD zu bekonrmen, besprocbeu.

Dio Resultato der fraktiouierte! l(oagulatioDsruethode und ihre
Ierrvendung il der organischen C[ernie lurden kurz errviihot

3. Ds wurde die Yerrvendung der )Iethode dcr fraktionrcrren
Xoagulation zur Darstcllung von Schrvefelhyrirosolen venchiedeoeu Dis_
penitltsgrads bcschrieben und die Eigenschaften der .[raktiunou iu
eiaor Tubelle zusrmruengestellL

4. Dieselbe l lethtde l jess sich auch zur Zeriegung von Silber_
bydrosolen in l-raktiorren voFdchiedeDer .Dispersit i i t venveuden.

5. Die gelbeo und rc'teu Silberhydrosolo erl jesen sich boi ultra-
ruikroskopiscber UDtersucbuog als rrur aus Amikroaen besteboud, erst
in den purpurn bis l i la geffrblel t leten Subnrihroncu ruf. Dis Eigeu-
scbalten der Sole rvurden in cincr Tabelle zusanurenc.estellt.

6. Es rvurclen einige Ilct,bachtrogon ubr.r , l ie l,olychronrio der
Silbersole sowie i ibel die Trockenfarbel der l 'raktiolea nitqctellt.

7. Die Koagulatiotsversuche mit sorvohl Schrvefel- als auch Silber-
bydrouolen versehiederen Dispenidrsgrads crgaben, class uuLer sorst
g le ichen Yerb t l tn isseu be i  revers ib le r  Koagu la t io l  g r r i ssero  EIek-
tlo.lytkonzeDtratioocn zur Ausflockung uiit ig sinrl, je htihur dispers das
Sol isl tsei intelsiv tvirkencleD durguli ltor-.D tntI dlc5 \ 'erhri ltnrs
weniger deutlich hervor als bei schrvacb wirkendcn.

8. Yensuche, die aDgcstcllt rvlreo, um dic Onltigkcit diescr. . l iegcl
uuI irreversiblo l iotrgrrlationetl zrr pri ifeo, ergaben kciue uuzrvcirlt,rrrig
sicheroD Ilesultlte.

UpsaIa, Ciromi*hes U irersit6!.laborstorium.
l(r, 'vourber l9l l.
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