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we i r  e n t f e r n t  wie  d a s  g e s e h e n e  S c h w a r z  v o m  p h y s i -  

k a l i s c h e n  S c h w a r z .  A b e r  w i r  b r a u c h e n  n u r  a n  d e n  

h i s t o r i s c h e n  GOETIIE-NEwToN-St re i t  zu  d e n k e n ,  u m  zu  

wissen ,  wie  n o t w e n d i g  die  s t r e n g e  s p r a c h l i c h e  S~tube- 

r u n g ,  d ie  s c h a r f e  b e g r i f f l i c h e  S o n d e r u n g  des  (~weil3en 

L i c h t s ~  in  w e i l 3 w i r k e n d e  S t r a h l u n g  u n d  W e i B e m p f i n -  

d u n g  is t .  E b e n s o  i s t  da s  d d e a l e  Schwarz) )  d e r  P h y s i k  

e ine  v611ige A b w e s e n h e i t  y o n  S t r a h l u n g ,  d ie  S c h w a r z -  

e m p f i n d u n g  a b e r ,  u n t r e n n b a r  m i t  d e r  W e i l 3 e m p f i n d u n g  

v e r b u n d e n  u n d  a ls  i h r  a n t a g o n i s t i s c h e r  P a r t n e r  i m  

S i n n e  d e r  r e z i p r o k e n  I n n e r v a t i o n  in S c h w a r z n e u r o n e n  

d e r  S e h r i n d e  v e r t r e t e n ,  is t ,  o b g l e i c h  i h r  p h y s i k a l i s c h  

ke in  ~iul3eres A g e n s  e n t s p r i c h t ,  e i ne  k r M t i g e  pos i t i ve ,  

w i r k u n g s v o l l e  u n d  u n e n t b e h r l i c h e  F a r b e .  

So m f i n d e n  a u c h  u n s e r e  k l e i n e n  F a r b f i l t e r v e r s u c h e  

in  g roBe  a l l g e m e i n e  F r a g e n  aus ,  u n d  es sei  u n v e r -  

gessen ,  d a b  e i n s t m a l s  d e m  A l t m e i s t e r  d e r  F a r b e n -  

b e o b a c h t u n g  e in  PURKINJ~ s e i n e  Be i t r i i ge  z u r  K e n n t n i s  

des  S e h e n s  i n  s u b / e k t i v e r  H i n s i c h t  w i d m e t e ,  e in  

JOHANNES MULLER se ine  o p t i s c h e n  S c h r i f t e n  f ibe r -  
re icb~o .  

S u  m m a r y  

A green -b lue  f i l te r  p l aced  before  t h e  eye  produces 
r ed -g reen  co lour  b l indness ,  a p u r p l e  f i l te r  a green-red 
co lou r -b l indness ,  a n  o r a n g e  f i l te r  a b lue -ye l low colour- 
b l indness .  These  a r t i f i c ia l  a b s o r p t i v e  v i sua l  de fec t s  have 
g r e a t  s i m i l a r i t y  w i t h  t h e  n a t u r a l l y  o c c u r r i n g  forms of 
c o l o u r - b l i n d n e s s  (proto- ,  deu te ro - ,  t r i t a n o p y  a n d  anomaly  
a n d  d i sp l ay  t y p i c a l  confus ions  of colours ,  e x a g g e r a t i o n  0I 
b r i g h t n e s s  d i f fe rences  a n d  of s i m u l t a n e o u s  contrasts ,  
a n d  g rea t  d e p e n d e n c e  of t h e  c h r o m a t i c  i m p r e s s i o n  upon 
s t r e n g t h  of i l l u m i n a t i o n  a n d  size of field. T h e  s imilar i ty  
is b a s e d  on  t h e  f ac t  t h a t  t h e  f i l te r  cu t s  o u t  a p p r o x i m a t e l y  
t h a t  r a n g e  of co lour  for  t h e  n o r m a l  eye for  w h i c h  the 
co lou r -b l i nd  eye possesses  no  p h o t o c h e m i c a l  r ecep to r  in 
t h e  r e t ina .  T h e  s imp le  e x p e r i m e n t s ,  w h i c h  can  be de- 
m o n s t r a t e d  n o t  on ly  b y  p l ac ing  a co lour  f i l te r  before  the 
eye, b u t  also b y  m e a n s  of co loured  i l l u m i n a t i o n  produced 
in a d a r k  room,  p e r m i t  us to  u n d e r s t a n d  w h y  a n  ab- 
s o r p t i v e  or r e c e p t i v e  v i sua l  de fec t  n e v e r  r e su l t s  in red- 
b l i n d n e s s  or  g r e e n - b l i n d n e s s  alone,  because  t h e  general 
c h r o m a t i c  t o n e  of t h e  v i sua l  f ield is con fused  w i t h  white, 
a n d  e n a b l e  pe r sons  w i t h  n o r m a l  co lour  v i s ion  to  feel how 
t h e  co l o u r -b l i n d  see colour .  T h e  e x p e r i m e n t s  are  r e l a t ed  to 
t h e  gene ra l  t h e o r y  of co lour  v i s ion  w i t h  specia l  reference 
to  t h e  p h o t o c b e n f i c a l  d a t a  on  s en s i t i z i n g  p igments  
d e c o m p o s e d  b y  l i gh t  a n d  to  c e n t r a l  n e r v o u s  regulat ion 
( a n t a g o n i s t i c  effects  in  r ec ip roca l  i n n e r v a t i o n ) .  
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L e s  d 6 v e l o p p a n t e s  g ~ n ~ r a l i s ~ e s  d u  s e c o n d  o r d r e  

d ' u n e  c o u r b e  p l a n e  

Nous  cons id6 rons  une  c o u r b e  p l a n e  (~I) :  x( t ) ,  y( t)  i~ 
l aque l le  n o u s  associons  la c o u r b e - a d j o i n t e  (L):  F( t ) ,  
G(t);  la p a r a m 6 t r i s a t i o n  es t  la m ~ m d  p o u r  les d e u x  
courbes .  Sur  la t a n g e n t e  en  M k (M) on  p o r t e  le s e g m e n t  
A , f N  = ~(/), d 'ofi  une  c o u r b e  (N) dire  ddve loppan le  gdnd- 
ral isde o r d i n a i r e ;  su r  la  t a n g e n t e  en  N ~ ce t t e  derni~re ,  
on  po r t e  N P  = z(t) d 'of l  une  c o u r b e  (P) d o n t  la t a n -  
g e n t e  do i t  pa s se r  p a r  le p o i n t  L c o r r e s p o n d a n t  de la  
c o u r b e - a d j o i n t e .  L a  c o u r b e  (P) a ins i  engend r6e  es t  a lors  
appe l6e  ddve loppan te  gdndralisde du  second  ordre de la  
c o u r b e - b a s e  (M).  N o u s  d6s ignons  p a r  a l '616ment  d ' a r c  
de la  cou rbe -base ,  p a r  a z l '616ment  d ' a r c  de la  d6ve lop-  
p a n t e  (N) et  nous  u t i l i sons  les n o t a t i o n s  

cos d5I  cos fl = dN__, avec a~ "~ = :¢,0~.~ + (a' + z') 2, 
sin c~ = da~' sin d a  ° 

D ' a u t r e  p a r t ,  il nous  f a u t  i n t r o d u i r e  les q u a n t i t 6 s  
vec tor ie l les  s u i v a n t e s  

- - ~  d M  - - ~  d23I a "2 
co 1 ~ 31L A da "a';  to, a = ~ IL  A da~ " o:~" 

La  raise en  6 q u a t i o n  du  p r o b l ~ m e  g 6 o m 6 t r i q u e  pr6c6- 
d e m m e n t  d6fini  c o n d u i t  /~ l ' 6 q u a t i o n  

(1) A (Z' + a~) + /3' Z ( B - a ~  Z) = 0 avec 

(2) A _= m 1 (T' + a') -- ~' r. (a' T-- (,J,) 

R e m a r q u o n s  que  nous  avons ,  d a n s  des 6 tudes  aut~- 
r ieures  1, s ignal~ : 

1) le cas A = 0 qu i  d o n n e  u n e  dqua t ion  de R m c a T i  en r(t) 
la  t a n g e n t e  ~ la  d d v e l o p p a n t e  (N) pas se  p a r  L e t  nous 
avons ,  en  o u t r e  

(91 t 
Z = 0  et g ~ , T a l  

2) le cas B = 0 qui  f o u r n i t  u n e  dqua t ion  d u  t y p e  ABEL en 
T(t); la n o r m a l e  ~t la d 6 v e l o p p a n t e  (N) passe  p a r  le 
p o i n t  L. 

Ce qu ' i l  y a de r e m a r q u a b l e  d a n s  le p r o b l b m e  ggn6ral 
c ' e s t  que,  c o n n a i s s a n t  la  f o n c t i o n  z(t) c 'est-~t-dire  une 

1 G.VIGUIER, Ann. Fac. Sci. Toulouse 59, fase. 9, 1 (1945): 
C. R. Acad. Sei. Paris 227, N ° 21-22, nov. 1948. 
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d6ve loppan te  (N), la  d 6 t e r m i n a t i o n  de la  d 6 v e l o p p a n t e  
(P) se r a m ~ n e  ~ l ' 6 t u d e  de l ' 6 q u a t i o n  de  RlCCATI(1). On  
n 'a  done  pas  une  seule c o u r b e  (P) ma i s  r o u t e  une  fami l le  
de courbes  p r o j e c t i v e m e n t  6gales p a r c e  que  d ~ p e n d a n t  
h o m o g r a p h i q u e m e n t  d ' u n e  m S m e  c o n s t a n t e  d ' i n t ~ g r a -  
tion. 

Si m a i n t e n a n t  n o u s  e n v i s a g e o n s  le cas  p a r t i c u l i e r  
Z(/) = - - a l ( t ) ,  c ' e s t -~-d i re  celui  off ta d ~ v e l o p p a n t e  
g6u6ralis6e (P )  se r 6 d u i t  £ u n e  d 6 v e l o p p a n t e  e tass ique  de  
la courbe  (N ) ,  l ' 6 q u a t i o n  (1) se r a m } n e  g la  f o r i n t  

dquat ion d i f f6 ren t ie l l e  du  second  o rd re  en  z(t) qu i  
Iourni t  la  d 6 v e l o p p a n t e  (N) associ~e g la  c o u r b e - b a s e  
(M). C o m m e  a u t r e  cas  pa r t i cu l i e r ,  s igna lons  celui  p o u r  
lequet la  n o r m a l e  en  N ~ Ia c o u r b e  (N) passe  p a r  le 
point  L. R e p r e n a n t  les r e l a t ions  (2), la  c o n d i t i o n  B = 0 
s '6crit  

(4) z '  + a '  e)~ ~' z 
0 2 --  0" T 

Nous  u t i l i sons  la  n o t a t i o n  

(5) ~ ' :  ,o~x + ( a , = -  &z)  '2 soft . ~ a =  ( ~ ) :  

La d 6 v e l o p p a n t e  (P)  es t  a lo rs  df i te rmin~e  p a r  l ' ~ q u a t i o n  
de RmCATI rddu i t e  

A Two-Liquid  Phase Distribution Method for 
the Separation of Metallic Elements  ~ 

I n  v iew of  r e c e n t  p u b l i c a t i o n s  -° desc r ib ing  t h e  s epa r -  
a t ion  of c e r t a i n  e l e m e n t s  b y  s o l v e n t  d i s t r i b u t i o n  
m e t h o d s  i n v o l v i n g  c h e l a t i o n  i t  seems  des i rab le  to  r e c o r d  
the  g en e ra l  p r inc ip l e s  of  s u c h  a m e t h o d  which  were evo lv -  
ed  some  yea r s  ago. T h e  met t}od  d e p e n d s  upon  t h e  f o r m a -  
t ion  of  u n i o n i z e d  c h e l a t e  c o m p o u n d s  b y  t h e  e l e m e n t s  
w i t h  c e r t a i n  o rg an i c  r e a g e n t s  a n d  t h e  sma l l  so lub i l i ty  of 
t he se  c o m p o u n d s  in  w a t e r  c o m p a r e d  to  t h e i r  so lub i l i t y  
in w a t e r - i m m i s c i b l e  o rg an i c  s o l v e n t s  a. T h e  overa l l  equ i -  
l i b r i u m  i n v o l v e d  in t h e  t r a n s f e r  of t h e  e l e m e n t  b e t w e e n  
the  a q u e o u s  p h a s e  a n d  t h e  o rgan ic  p h a s e  m a y  b e  re- 
p r e s e n t e d  b y  t h e  fo l lowing  e q u a t i o n 4 :  

Me+n(w) + nKeH(o) MeKen(o) + nH4(w) (t) 

whe re  Me +n r e p r e s e n t s  t h e  m e t a l  ion of o x i d a t i o n  n u m -  
ber  n ;  K e H  r e p r e s e n t s  t h e  o rgan ic  c h e l a t i n g  g roup ;  
MeKn r e p r e s e n t s  t h e  m e t a l  c h e l a t e ;  (w) r e p r e s e n t s  t h e  
w a t e r  p h a s e ;  a n d  (o) r e p r e s e n t s  t h e  o rg an i c  phase .  

O n e  m a y  def ine  a n  e q u i l i b r i u m  c o n s t a n t ,  K~t,,  for  a 
g iven  e l emen t ,  Me, w i t h  a p a r t i c u l a r  o rgan ic  s y s t e m  as 
follows : 

[MeI(n(o)] [H+(w)] I H+(w)] n 
K = [Mg~-n(k;7} ] -  [i~:H(o)] = DM,. (~v) [KeH(o)] 'i 

(2) 

/•t t (6) Z ' -  ):- Z': + at = o, 

6quat ion  que  n o u s  a v o n s  d6j~ r e n c o n t r 6 e  d a n s  une  pr6c6- 
dente  6 tude .  

I1 es t  i n t 6 r e s s a n t  de  la  r a p p r o c h e r  de  la  fo rme  r 6 d u i t e  
de M. ELI~ CARTAN 

(7) Z ' +  P7,  ~ +  1 = 0 .  

N o u s  a v o n s  

lff* 1 ¢1~ . 

Ainsi p o u r  d e u x  d 6 v e l o p p a n t e s  (N) g p a r a m ~ t r i s a t i o n  
isom6tr ique,  n o u s . o b t e n o n s ,  e n t r e  les d i s t a n c e s  N L  e t  

c o r r e s p o n d a n t e s  la r e l a t i o n  

N--~ {*1" a'* 
(9) N*L~-  = ~1 a ' '  (a~ = a~* = 1). 
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S u m m a r y  

F r o m  a n  a b s o l u t e l y  a r b i t r a r y  p l a n e  cu rve ,  p a r t i c u l a r  
involutes  a re  d r a w n  t h e  s t u d y  of w h i c h  is r e d u c e d  to  
t h a t  of a d i f f e r en t i a l  e q u a t i o n  of t h e  s e c o n d  order .  As  a 
pa r t i cu la r  case,  ABEL'S e q u a t i o n  is d e r i v e d  aga in ,  a lso 
RlCCATI'S e q u a t i o n  w i t h  t h e  r e d u c e d  f o r m  of E .  CARMAN. 

1 E.CARTAN, Thdorie des espaces a comwxion projective (Gauthier 
Villars, Paris 1937). 

whe re  D.~I(.(~.) r e p r e s e n t s  t h e  d i s t r i b u t i o n  r a t i o n  for  t i le 

e l e m e n t  e x p r e s s e d  as t h e  t o t a l  c o n c e n t r a t i o n  of t h e  
e l e m e n t  in  t h e  o rgan ic  p h a s e  d i v i d e d  b y  t h e  t o t a l  co n cen -  
t r a t i o n  of  t h e  e l e m e n t  in  t h e  w a t e r  phase .  

T h u s ,  for  a n y  g iven  e l e m e n t ,  Me, w i t h  a p a r t i c u l a r  
o rgan ic  s y s t e m ,  t h e  d i s t r i b u t i o n  coef f ic ien t  is g iven  b y  
e q u a t i o n  3 : 

,, ~KeH(o)p (3) 
DM, (~) = K.,,, ilH-%~/i ~ 

Since t i le  va lue  of KM. is d i f f e r en t  for each  e l e m e n t  5 i t  is 
c lear  h o w  such  a s y s t e m  m a y  be used for t h e  s e p a r a t i o n  
of t h e  e l emen t s .  

I t  s h o u l d  be  p o i n t e d  o u t  t h a t  e q u a t i o n  1 is on ly  a n  
a p p r o x i m a t i o n  mid  r e p r e s e n t s  t h e  r e s u l t a n t  of seve ra l  
i n d e p e n d e n t  equ i l ib r i a .  An  e x a m i n a t i o n  of these  equ i -  
l ib r ia  will  r evea l  t h e  v a r i o u s  fac to rs  w h i c h  d e t e r m i n e  
the  des ign  a n d  choice  of t h e  c h e l a t i n g  agen t ,  r e p r e s e n t e d  
by  K e H .  T h e  e q u i l i b r i u m  1 t h u s  cons i s t s  of t h e  s u m  of  
tile four  fo l lowing equ i l i b r i a :  

i Manhattan Project Report CN-2186, December llJ, 19.I.l. 
2 E.ABRAIfAMCZlK, AIlgow. Chel~lie 61, 98 (1u.19). - H. GOrTE, 

Z. Naturforsch. 1, 377 (1946). - B. G. HARVEY, G. HF.AL, A. (~. 
MADDOCK, and iE.I. ROWLI.:Y, J. Chem. See. 1947, 10tu (London). 

a Soivent extraction methods with or without eomplexing agents 
have been in use in an empirical way in analytical chemistry for some 
time. Set WIClt,'~AN, Ind. Eng. Chem. Anal. Ed. I1, 66 (1939) and 
T.I~IOELLER, Ind. Eng. Chem. Anal, Ed. 16, 270, 246 (1943). 

* The following formutatiou appears to be a generalization of the 
specific quantitative formulation for the solvent extraction of ziue 
using dithizone given by ]{OLTIIOFF aml SANDELL (J.Amer.Chem,Soc. 
63, 1906 (1941). 

5 Ill. CALVIN and K.~ILSON, J. Amcr. Chem. Sot. 67, 2003 
(1945).- M.CALvm and R.H.BArLES, J. Amer. Chem. Soc. 68, 949 
(1946). - R.B. DuFvIELn and M.CM.vI~., J. Amer. Chem. Soc. 68, 
557 (1946).- M.CALVI~ and N.C. MELcmOR, J. Amer. Chem. Soc. 
70, 3270 (1948); J. Amer, Chem. Soc. 70, 3273 (1948). 


