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T h i s  i s  E a r l  D r o e s s l e r ,  a n d  i t ' s  t h e  8 t h  o f  M a y ,  1 9 9 3 ,  S a t u r d a y  m o r n i n g ,  9 : 0 0  i n  

t h e  m o r n i n g ;  i t ' s  a  b e a u t i f u l  d a y  h e r e  i n  S c h e n e c t a d y ,  a n d  I 'm  a t  t h e  h o m e  o f  

V i n c e n t  S c h a e f e r .  T h i s  m o r n i n g  w e ' r e  g o i n g  t o  t a l k  a b o u t  V i n c e  S c h a e f e r  a n d  h i s  

v e n t u r e s  i n  m e t e o r o l o g y .

L e t  m e  b e g i n  b y  a s k i n g  y o u ,  V i n c e ,  h o w  d i d  y o u  b e c o m e  a s s o c i a t e d  w i t h  t h e  f i e l d  

o f  m e t e o r o l o g y ?

I t ' s  a  l o n g  s t o r y . . . j u s t  b e f o r e  W o r l d  W a r  I I ,  D r .  L a n g m u i r  w a s  a  m e m b e r  o f  a  v e r y  

p r e s t i g i o u s  c o m m i t t e e  i n  W a s h i n g t o n ,  w h i c h  [ w a s ]  a n t i c i p a t i n g  p r o b l e m s  a h e a d  

a n d  t r y i n g  t o  g e a r  u p  s o m e  o f  t h e  u n i v e r s i t i e s  a n d  i n d u s t r i a l  l a b o r a t o r i e s  t o  c o p e  

w i t h  w h a t  w e  w e r e  p r e t t y  s u r e  w a s  g o i n g  t o  h a p p e n .  O n e  o f  t h e  f i r s t  t h i n g s  t h a t  h e  

c a m e  u p  w i t h ,  w h e n  h e  r e t u r n e d  t o  S c h e n e c t a d y ,  w a s  t o  t a l k  w i t h  m e - - I  w a s  h i s  

a s s i s t a n t - -

H o w  o l d  w e r e  y o u  a t  t h a t  t i m e ?

T h i s  w a s  i n  1 9 4 0 ,  s o  p r o b a b l y  3 4 .

Y o u  h a d  b e e n  h i s  a s s i s t a n t  f o r  s o m e  t i m e  n o w ?

I  s t a r t e d  i n  1 9 3 2 ,  t h e  y e a r  h e  g o t  h i s  N o b e l  p r i z e .

Y o u  w e r e  c e r t a i n l y  w o r k i n g  w i t h  a  g r e a t  m a n .

I  s u r e  w a s .  A n d  I  k n e w  t h a t .  A n d  I  d i d  m y  b e s t  t o  s t a y  a h e a d  o f  t h e  k i n d s  o f  

t h i n g s  h e  a s k e d  m e  t o  d o .  S o  t h i s  w a s  a b o u t  1 9 4 0 .  H e  h a d  a  s t r a n g e  c o m b i n a t i o n  

o f  f i b e r s  t h a t  h e  b r o u g h t  t o  m e ,  s a y i n g  t h a t  t h e y  h a d  b e e n  d e v e l o p e d  i n  C a n a d a  f o r  

f i l t e r i n g  p a r t i c l e s  f r o m  t h e  a i r  s t r e a m .  I t  w a s  m a d e  o f  w o o l ,  a n d  w a s  i m p r e g n a t e d  

w i t h  a  w a x y  m a t e r i a l ,  s o  I  s o r t  o f  t o o k  i t  a p a r t  a n d  l o o k e d  a t  i t  u n d e r  t h e  

m i c r o s c o p e  a n d  t r i e d  t o  d e v i s e  a  w a y  t o  m a k e  i t  e a s i e r  t o  f a b r i c a t e .  A n d  I  u s e d  

g l a s s  w o o l .  T h a t  s e e m e d  t o  w o r k  o u t  p r e t t y  w e l l .  A n d  i n  t h e  p r o c e s s ,  I  h a d  t o  

d e v e l o p  a  s m o k e  g e n e r a t o r  t o  s i m u l a t e  w h a t  w e  t h o u g h t  t h e  p r o b l e m s  m i g h t  b e
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D r o e s s l e r :

S c h a e f e r :

D r o e s s l e r :

S c h a e f e r :

t h a t  n e e d e d  f i l t e r i n g .  S o  I  u s e d  a n  a r t i s t ' s  p a i n t b r u s h ,  t h e  k i n d  t h e y  u s e  f o r  a  l i t t l e  

s p r a y ,  a n d  m a d e  a  v e r y  s i m p l e  a n d  v e r y  u s e f u l  s m o k e  g e n e r a t o r ;  m a d e  i t  w i t h i n  a  

c o u p l e  o f  d a y s .  A n d  t h i s  w o r k e d  v e r y  w e l l .  W e  g o t  s o m e  i n f o r m a t i o n  a n d  t h e  

b e h a v i o r  o f  t h i s  f i l t e r  a n d  h e  t r a n s m i t t e d  t h e  i n f o r m a t i o n  t o  p e o p l e  w h o  a s k e d  h i m  

a b o u t  i t ,  a n d  t h a t  w a s  a b o u t  t h e  e n d  o f  i t .

W e  t h e n  g o t  i n v o l v e d  i n  m a n y  o t h e r  t h i n g s ,  s u b m a r i n e  d e t e c t i o n  a n d  s u c h  t h i n g s .  

A n d  t h e n  i n  1 9 4 1 ,  a  y e a r  o r  t w o  l a t e r ,  h e  s a i d ,  a f t e r  r e t u r n i n g  f r o m  W a s h i n g t o n ,  

t h a t  t h e  G e r m a n s  h a d  d e v e l o p e d  a  f a i r l y  e f f e c t i v e  s m o k e  g e n e r a t o r  a n d  w e r e  

h i d i n g  t h e  Bismarck f r o m  o u r  b o m b e r s  i n  t h e  f j o r d s  i n  N o r w a y .  D i d  a n y b o d y  

k n o w  h o w  t h e y  c o u l d  m a k e  a  l o t  o f  s m o k e ?  S o  h e  g a v e  m e  t h a t  j o b .  H e  s a i d ,  

" W h y  d o n ' t  y o u  m a k e  a  l a r g e r  v e r s i o n  o f  t h e  d e v i c e  y o u  u s e  f o r  t e s t i n g  t h e  

C a n a d i a n  f i l t e r ? " - - w h i c h  I  t r i e d  t o  d o ,  a n d  i t  d i d n ' t  w o r k .  T o  m a k e  a  l o t  o f  s m o k e ,  

w h i c h  w e  w a n t e d  t o  d o ,  t h i s  j u s t  o v e r w h e l m e d  t h e  k i n d  o f  d e v i c e  I  h a d  b u i l t .  S o  I  

p u z z l e d  a b o u t  w h a t  t o  d o  t o  a p p r o a c h  i t  f r o m  a  d i f f e r e n t  d i r e c t i o n .  A n d  w a l k i n g  

d o w n  t h e  h a l l ,  I  h a p p e n e d  t o  g l a n c e  i t  o n e  o f  m y  n e i g h b o r ' s  r o o m s  a n d  s a w  a  

L a n g m u i r  d i f f u s i o n  p u m p  o p e r a t i n g .  A n d  I  s a i d ,  " T h a t ' s  t h e  w a y  t o  d o  i t . "  S o  I  

j u s t  w e n t  a n d  m a d e  a  b i g  d i f f u s i o n  p u m p .  T h e s e  p u m p s  w e r e  u s e d  i n  m e r c u r y  

v a p o r ,  b o i l i n g  m e r c u r y  v a p o r ,  a n d  i n  t h a t  w a y  i t  e x h a u s t e d  t h e  t u b e  t o  a  h i g h  

v a c u u m .

A s  s o o n  a s  I  g o t  i n t o  m y  l a b o r a t o r y  r o o m ,  I  t o o k  a n  o r d i n a r y  o i l c a n ,  f i l l e d  i t  h a l f  

f u l l  o f  o i l ,  p u t  i t  o n  t h e  B u n s e n  b u r n e r ,  b o i l e d  t h e  o i l ,  k e p t  s o m e  h e a t  o n  t h e  s p o u t  

a n d  I  h a d  a  b e a u t i f u l  s m o k e  g e n e r a t o r .  S m o k e d  u p  t h e  w h o l e  r o o m .  I n  f a c t ,  I  g o t  

i n t o  s o m e  t r o u b l e  w i t h  m y  n e i g h b o r s .

S o  y o u  r e d u c e d  t h e  v i s i b i l i t y  i n  y o u r  r o o m .

H e  c o u l d n ' t  s e e  a n y t h i n g .

Y o u  c r e a t e d  a  m a n m a d e  f o g  o u t  o f  s m o k e  p a r t i c l e s .

I t  w a s  o b v i o u s  t h a t  w a s  t h e  w a y  t o  d o  i t .  A n d  y o u  c o u l d  m a k e  i t  a s  b i g  a s  y o u  

w a n t e d  t o .  S o  I  i m m e d i a t e l y  b e g a n  f a b r i c a t i n g  a  l a r g e r  o i l c a n ,  a n d  f o r t u n a t e l y  a t  

t h a t  t i m e ,  I  s t i l l  h a d  m y  r o o t s  i n  t h e  m a c h i n e  s h o p .  I  h a d  t h e  u s e  o f  a n y  m a c h i n e  

t h a t  w a s  v a c a n t .  A n d  t h e r e  w e r e  a l w a y s  q u i t e  a  f e w  v a c a n t  m a c h i n e s ,  s o  i n  a  

c o u p l e  o f  d a y s ,  I  h a d  a  v e r y  a c c e p t a b l e  s m o k e  g e n e r a t o r  t h a t  I  t h o u g h t  w o u l d  

w o r k .  I  t o o k  i t  u p  o n  t h e  r o o f - - a t  t h a t  t i m e  t h e  r o o f  w a s  v e r y  a v a i l a b l e - - a n d  t r i e d  i t  

o u t  a n d  i t  w o r k e d  j u s t  b e a u t i f u l l y .  I  p r o d u c e d  a  t r e m e n d o u s  a m o u n t  o f  s m o k e .  I  

t h i n k  L a n g m u i r  w a s  a w a y  a t  t h e  t i m e ,  s o  I  j u s t  h a d  t o  t r y  t o  d e v i s e  a n  e a s i e r  w a y  

t o  d o  i t  t h a n  w h a t  I  h a d  p u t  t o g e t h e r  i n i t i a l l y ,  a n d  w a s  q u i t e  s u c c e s s f u l .  I n  f a c t ,  i t  

w a s  s o  s u c c e s s f u l  I  g o t  i n t o  a  l i t t l e  t r o u b l e  w i t h  t h e  F i r e  D e p a r t m e n t .  O n e  o f  m y  

f r i e n d s ,  w h o  u s e d  t o  b e  i n  t h e  s h o p  w h e r e  I  w a s  a n  a p p r e n t i c e ,  w a s  c h i e f  o f  t h e  

l o c a l  F i r e  D e p a r t m e n t .  A n d  h e  s a i d  t h a t  w h e n  t h e  c a l l  c a m e  t h a t  t h e r e  w a s  a  l o t  o f  

s m o k e  c o m i n g  o u t  o f  t h e  t o p  o f  t h e  b u i l d i n g ,  h e  s a i d ,  " I  b e t  i t ' s  t h a t  S c h a e f e r . "
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B u t  t h e y  d i d n ' t  b e l i e v e  h i m ,  s o  t h e y  h a u l e d  a l l  o f  t h e i r  f i r e  e q u i p m e n t  u p  s e v e n  

f l i g h t s  o f  s t a i r s ,  c a m e  u p  o u t  o f  b r e a t h ,  a n d  t h e r e  w a s  n o  f i r e ,  j u s t  a  l o t  o f  s m o k e .  

H e  s a i d  h e  d i d n ' t  b e l i e v e  i t  u n t i l  p e o p l e  s a i d  t h e y  c o u l d  s e e  t h e  f l a m e s  c o m i n g  o u t  

o f  t h e  t o p  o f  t h e  b u i l d i n g .  S o  m u c h  f o r  i m a g i n a t i o n .  T h e r e  w a s  j u s t  n o  v i s i b l e  

f l a r e .

D r o e s s l e r :  S o  y o u  w e r e  v e r y  p o p u l a r  w i t h  t h e  F i r e  D e p a r t m e n t  f o r  m a k i n g  a l l  t h a t  s m o k e  u p  

t h e r e .

S c h a e f e r :  S o  I  w a s  r e l e g a t e d  t o  a  p l a c e  c a l l e d  " D o w n  o n  t h e  F a r m , "  w h i c h  w a s  a t  t h e  e n d  o f  

t h e  G . E .  [ G e n e r a l  E l e c t r i c ]  W o r k s  c o m p l e x .  I  u s e d  t h a t  r e g i o n  f o r  s e v e r a l  

e x p e r i m e n t s  a n d  t h e n  w e n t  t o  a  g r a v e l  p i t  u p  t h e  v a l l e y  a n d  w e  f i l l e d  t h a t  w i t h  a  

l o t  o f  s m o k e .  B y  t h a t  t i m e ,  L a n g m u i r  w a s  g e t t i n g  q u i t e  e x c i t e d  a b o u t  t h e  k i n d  o f  

s m o k e  t h a t  w a s  p o s s i b l e  t o  p r o d u c e  b y  t h i s  v e r y  s i m p l e  m e t h o d ,  a n d  h e  s u g g e s t e d  

t h a t  w e  c o n d u c t  a  b i g  d e m o n s t r a t i o n  f o r  t h e  m i l i t a r y .  S o  w e  d e c i d e d  t o  g o  t o  t h e  

S c h o h a r i e  V a l l e y ,  t o  V r o m a n ’ s  N o s e ,  a  p l a c e  t h a t  I  k n e w  w o u l d  b e  j u s t  a n  i d e a l  

p l a c e  b e c a u s e  y o u  h a d  t h e  d r a i n a g e  f l o w  d o w n  t h e  v a l l e y  a n d  o n  t o p  o f  a  6 0 0 - f o o t  

c l i f f ,  y o u  h a d  a  p e r f e c t  v i e w  o f  t h e  w h o l e  v a l l e y .  I  t o o k  L a n g m u i r  o u t  t h e r e  a n d  

h e  w a s  v e r y  e n t h u s i a s t i c  a b o u t  i t .  W e  h a d  a  w o o d  r o a d  t o  t h e  t o p  o f  t h e  m o u n t a i n  

s o  w e  c o u l d  t r a n s p o r t  p e o p l e  a n d  e q u i p m e n t  u p  t o  t h e  t o p ,  a n d  w e  s e l e c t e d  a  d a t e  

a n d  L a n g m u i r  m e t  t h e  g r o u p ,  i n c l u d i n g  V a n n e v a r  B u s h  a n d  A l a n  W a t e r m a n  a n d  a  

l o t  o f  v e r y  i n t e r e s t e d  p e o p l e - - V l a d i m i r  Z w o r y k i n  f r o m  R C A  a n d  o t h e r s ,  a n d  a l l  

u n i t s  o f  t h e  m i l i t a r y  w e r e  r e p r e s e n t e d  b y  p r e t t y  h i g h  l e v e l  p e o p l e .  T h e  e v e n i n g  

b e f o r e  w e  h a d  t h e  t e s t  s c h e d u l e d ,  h e  m e t  t h e  w h o l e  g r o u p  a t  t h e  V a n  C u r l e r  H o t e l  

a n d  t o l d  t h e m  t h e y  h a d  t o  g e t  u p  a b o u t  4 : 0 0  i n  t h e  m o r n i n g  t o  g e t  o u t  t h e r e  i n  t i m e  

t o  g e t  s u n r i s e ,  b e c a u s e  w e  k n e w  t h e r e  w o u l d  b e  a  d r a i n a g e  f l o w  d o w n  t h e  v a l l e y  

a n d  p l a n n e d  t o  h a v e  t h e  g e n e r a t o r  u p s t r e a m .

M e a n w h i l e ,  a b o u t  a  m o n t h  b e f o r e ,  w e  h a d  t a l k e d  t o  t h e  E s s o  L a b o r a t o r i e s  i n  N e w  

J e r s e y  i n t o  b u i l d i n g  a  b i g  g e n e r a t o r ,  u s i n g  t h e  p r i n c i p l e s  w e  h a d  d e v e l o p e d ,  w h i c h  

u s e d  t e n  g a l l o n s  o f  o i l  a n  h o u r .  T h e y  b u i l t  o n e  t h a t  w o u l d  h a n d l e  1 0 0 .  A n d  a l l  

t h e y  d i d  w a s  b u i l d  s o m e t h i n g  t e n  t i m e s  b i g g e r .  T h e  b a s i c  i d e a  w a s  t o  t a k e  

o r d i n a r y  l u b r i c a t i n g  o i l ,  w h i c h  h a d  a  b o i l i n g  p o i n t  o f  a b o u t  4 5 0  d e g r e e s  C e l s i u s ,  

a n d  b o i l  i t .  A n d  t h e n  u s e  a  v e r y  h o t  v a p o r  o u t  o f  a  m a n i f o l d ,  h a v i n g  v e r y  t i n y  

h o l e s .  A n d  t h e  o i l  v a p o r  w e n t  o u t  i n t o  t h e  c o l d  a i r  a n d  w a s  q u e n c h e d .  T h e  j e t  

c o m i n g  o u t  o f  i t  w a s  a t  s o n i c  v e l o c i t y ,  a n d  i t  t u r n e d  o u t  t h a t  t h e  p a r t i c l e s  t h a t  w e r e  

p r o d u c e d  w e r e  e x a c t l y  t h e  s i z e  w e  w a n t e d .  I  h a d  f o u n d ,  b y  a  b i g  c o g  b o x  I  b u i l t  i n  

t h e  l a b o r a t o r y ,  t h a t  w e  n e e d e d  t o  h a v e  s o m e t h i n g  a b o u t  6 / 1 0  o f  a  m i c r o n  i n  

d i a m e t e r  t o  r e a c h  t h e  m a x i m u m  s c r e e n i n g  e f f i c i e n c y  o f  t h e  s m o k e .

I  s h o u l d  s a y  t h a t  t h e  a i d e s  o f  t h e s e  g e n e r a l s  a n d  s o  o n  j u s t  f e l t  t h a t  t h i s  w a s  

i m p o s s i b l e .  W e  j u s t  c o u l d n ' t  g e t  t h e m  t o  g e t  u p  s o  e a r l y  i n  t h e  m o r n i n g .  B u t  t h e y  

a l l  g o t  u p ;  w e  h a d  a  b u n c h  o f  J e e p s ,  w h i c h  b y  t h e  w a y  w a s  a  c l a s s i f i e d  s u b j e c t  a t  

t h e  t i m e ,  f r o m  o u r  l o c a l  d e p o t  i n  S c h e n e c t a d y .  W e  h a d  a l l  o f  t h e m  o n  t h e  s u m m i t  

o f  t h e  m o u n t a i n  b e f o r e  s u n r i s e ,  h o t  c o f f e e ,  s o m e  r o l l s ,  a n d  a  f e w  t h i n g s  l i k e  t h a t .
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S c h a e f e r :

D r o e s s l e r :

Droessler:

S c h a e f e r :

D r o e s s l e r :

S c h a e f e r :

T h e n ,  j u s t  a s  t h e  s u n  c a m e  u p ,  w e  g a v e  t h e  s i g n a l  t o  s t a r t  t h e  g e n e r a t o r ,  w h i c h  w a s  

l o c a t e d  a b o u t  f i v e  m i l e s  u p s t r e a m  o f  t h e  f l o w  o f  a i r .  I t  w a s  j u s t  a  m a g n i f i c e n t  

d i s p l a y ,  b e c a u s e  i t  s p r e a d  o u t  o v e r  t h e  w h o l e  v a l l e y ,  c a m e  r i g h t  d o w n  t h e  

v a l l e y . . . S o  w e  w e r e  u s i n g  a  s m o k e  t u n n e l  a b o u t  a  m i l e  w i d e  a n d  t e n  m i l e s  l o n g ,  

a n d  a  t h o u s a n d  f e e t  d e e p ,  a n d  i t  p e r f o r m e d  p e r f e c t l y .

A n d  y o u  c o m p l e t e l y  r e s t r i c t e d  t h e  v i s i b i l i t y  t o  t h e  b o t t o m  o f  t h e  v a l l e y .

P e r f e c t l y .  Y o u  c o u l d n ' t  s e e  a n y t h i n g ,  e x c e p t  w i t h  i n f r a r e d .  A n d  Z w o r y k i n  h a d  a n  

i n f r a r e d  t e l e s c o p e ,  t h e  f i r s t  o n e  t h a t  h e  h a d  d e v i s e d ,  a n d  h e  c o u l d  s e e  r i g h t  t h r o u g h  

i t .  T h a t  g a v e  t h e m  a  b i g  b o o s t - -

. . . V l a d i m i r  Z w o r y k i n - - h e  w a s  t h e  i n v e n t o r  o f  t h e  i n f r a r e d  t e l e s c o p e .

Y o u  m e n t i o n e d  V a n n e v a r  B u s h  a n d  A l a n  W a t e r m a n  a n d  s o  f o r t h .  I  s u s p e c t  w h a t  

y o u  h a d  t h e r e  t h a t  d a y  w a s  t h e  " O S R D " - - w h i c h  V a n n e v a r  B u s h  h e a d e d  u p .  T h e  

O f f i c e  o f  S c i e n t i f i c  R e s e a r c h  a n d  D e v e l o p m e n t ,  w h i c h  w a s  a s s o c i a t e d  w i t h  t h e  

D e f e n s e  D e p a r t m e n t  a n d  w a s  a  r a l l y i n g  p o i n t  f o r  b r i n g i n g  s c i e n t i f i c  r e s e a r c h  a n d  

d e v e l o p m e n t  i n t o  t h e  D e f e n s e  D e p a r t m e n t  d u r i n g  W o r l d  W a r  I I .  S o  y o u  r e a l l y  

h a d  t h e  t o p  o f  W a s h i n g t o n  t h e r e .

T h a t ' s  r i g h t .  I t  j u s t  c o u l d n ' t  h a v e  b e e n  b e t t e r .  T h e  o t h e r  t h i n g ,  w e  h a d  o u r  s m a l l e r  

g e n e r a t o r - - w e  h a d  t h i s  t e n  g a l l o n  a n  h o u r  g e n e r a t o r - r i g h t  d o w n  a t  t h e  b o t t o m  o f  

t h e  c l i f f  o n  t h e  f a r m  n o w  o w n e d  b y  a  f r i e n d  o f  m i n e .  T h e r e  w a s  a  c o m p e t i t o r  i n  

t h e  f o r m  o f  a n  e l e c t r i c  h e a t e r ,  w h i c h  p r o d u c e d  a  b l a c k  s m o k e .  A n d  t h e y  w e r e  

u s i n g  t h e  s a m e  a m o u n t  o f  o i l ,  a n d  w e  h a d  t h e m  s i d e  b y  s i d e .  T h e  b l a c k  s m o k e  

d i s a p p e a r e d  w i t h i n  a  f e w  h u n d r e d  f e e t ,  a n d  o u r s  j u s t  m a d e  a  c o n t i n u a l l y -  

e x p a n d i n g  t r a i l  o f  s m o k e  a s  f a r  a s  y o u  c o u l d  s e e .  S o ,  a  $ 2 5  m i l l i o n  d o l l a r  p r o j e c t  

w e n t  d o w n  t h e  d r a i n  b y  j u s t  a  s i m p l e  d e m o n s t r a t i o n .

N o w  y o u r  s m o k e ,  o f  c o u r s e ,  l o o k e d  w h i t e .  I t  w a s  w h i t e ;  i t  l o o k e d  j u s t  l i k e  a  

n a t u r a l  f o g .

L i k e  a  f o g  i n  a  v a l l e y .

E x c e p t  i t  p e r s i s t e d ,  a n d  t h e  l a t t e r  p a r t  o f  t h e  m o r n i n g ,  t h e  s m o k e  w e n t  a r o u n d  t h e  

c o r n e r  o f  V r o m a n ’ s  N o s e ,  a n d  c a m e  b a c k  a g a i n .  B u t  i t  w a s  a  l i t t l e  b i t  h i g h e r .

W e l l ,  I  w e n t  t o  a l l  t h a t  d e s c r i p t i o n  b e c a u s e  t h a t  w a s  t h e  b a s i c  t h i n g  t h a t  g o t  u s  i n t o  

m e t e o r o l o g y ,  t h e  m e a s u r e m e n t  o f  p a r t i c l e s .  I  h a d  l i t t l e  g a d g e t s  t h a t ,  l i k e  a  s e t t l i n g  

c h a m b e r ,  w h i c h  I  c o u l d  t a k e  r i g h t  i n t o  t h e  f o g  a n d  m e a s u r e  t h e  s i z e  o f  t h e  p a r t i c l e  

b y  t h e  r a t e  o f  f a l l .  T h a t  b e g a n  t o  g e t  u s  v e r y  m u c h  i n t e r e s t e d  i n  p a r t i c l e s  a n d  s u c h  

t h i n g s  a s  h o w  y o u  m e a s u r e  t h e m  a n d  a l l  t h a t  s o r t  o f  t h i n g .
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D r o e s s l e r :

S c h a e f e r :

D r o e s s l e r :

S c h a e f e r :

D r o e s s l e r :

Schaefer:

W e  n e e d e d  t o  g e t  i n t o  t h e  w i n t e r  p e r i o d  t o  l o o k  a t  c l o u d s ,  n a t u r a l  c l o u d s ,  a n d  

L a n g m u i r ,  w h o  h a d  c l i m b e d  M t .  W a s h i n g t o n  m a n y  y e a r s  b e f o r e ,  k n e w  t h a t  M t .  

W a s h i n g t o n  w a s  a n  i d e a l  p l a c e .  S o  w e  w e n t  t o  s e e  D r .  B r o o k s  a t  B l u e  H i l l  

[ O b s e r v a t o r y ] ,  a n d  D r .  B r o o k s  e n c o u r a g e d  u s  t o  u s e  t h e  s u m m i t  o f  M t .  

W a s h i n g t o n  a n d  a r r a n g e d  f o r  u s  t o  g o  t h e r e .  N o w  a t  t h a t  t i m e ,  I  w a s  c o n c e r n e d  

w i t h  p r e c i p i t a t i o n  s t a t i c ,  w h i c h  i s  a  s t a t i c  p i c k e d  u p  b y  a i r p l a n e s  w h e n  t h e y  f l e w  

t h r o u g h  s n o w s t o r m s .  A n d  i t  w a s  c a u s i n g  a  g r e a t  d e a l  o f  t r o u b l e  b e c a u s e  y o u n g  

p i l o t s  w o u l d  g e t  c o n f u s e d ,  t h e y 'd  l o s e  c o m m u n i c a t i o n  b e c a u s e  o f  t h e  p r e c i p i t a t i o n  

s t a t i c ,  a n d  t h e y  c r a s h e d .  S o  i t  w a s  a  t e r r i b l e  p r o b l e m .  W e  g o t  d e e p l y  i n v o l v e d  i n  

p r e c i p i t a t i o n  s t a t i c .  A n d  t h a t ' s  w h y  w e  w e n t  t o  M t .  W a s h i n g t o n .  A n d  I  r i g g e d  u p  

a  n u m b e r  o f  t h i n g s  t o  m e a s u r e  t h e  d e g r e e  o f  s t a t i c  g e n e r a t e d  b y  a  s n o w s t o r m  a n d  

s o  o n ,  b u t  t h e n  w e  f o u n d  v e r y  q u i c k l y ,  a t  M t .  W a s h i n g t o n ,  t h e  f i r s t  w i n t e r  o f  

1 9 4 3 ,  t h a t  i t  w a s  s o r t  o f  a  w a s t e  o f  t i m e  t o  m a k e  a n y  m e a s u r e m e n t s  t h e r e  b e c a u s e  

a l o n g  w i t h  t h e  s n o w s t o r m ,  t h e r e  w e r e  a l w a y s  a  l o t  o f  s u p e r c o o l e d  c l o u d s .  T h a t  

g o t  u s  i n t e r e s t e d  i n  s u p e r c o o l e d  c l o u d s .  A n d  w e  b e c a m e  v e r y  m u c h  i n t r i g u e d  

w i t h  w h y  i t  w a s  s u p e r c o o l i n g ,  a n d - -

W h y  s h o u l d  y o u  h a v e  w a t e r  d r o p l e t s  b e l o w  f r e e z i n g ?

Q u i t e  a  b i t  b e l o w  f r e e z i n g .

T h a t  w a s  t h e  q u e s t i o n ,  w h y  s h o u l d n ' t  i t  a l l  b e  i c e ?

T h a t ' s  h o w  w e  f i n a l l y  g o t  i n t o  a l l  p h a s e s  o f  m o u n t a i n  m e t e o r o l o g y  a n d  s o  o n .  

A b o u t  t h a t  t i m e ,  I  g o t  i n v o l v e d  w i t h  t h e  A i r  F o r c e  i n  s t u d y i n g  s u p e r c o o l e d  c l o u d s .  

W e  w e n t  t o  M i n n e s o t a ,  t h a t ' s  w h e n  I  f i r s t  m e t  S p i l h a u s ,  a n d  a t  t h e  a i r f i e l d  i n  

M i n n e s o t a ,  w e  h a d  a  s p e c i a l  p l a n e ,  a  B - 2 4 ,  w h i c h  w a s  e q u i p p e d  w i t h  e x p a n d a b l e  

w i n g s  t o  s h e d  i c e - - t o  g e t  i n t o  a  c l o u d ,  g e t  i c e d  u p  a n d  t h e n  s h e d  t h e  i c e  a n d  s o  o n .

D i d n ' t  w e  u s e d  t o  c a l l  t h o s e  " l i t t l e  b o o t s , "  a n d  y o u 'd  p u m p  t h e m  u p  w i t h  a i r  a n d  

t h e y  w e r e  r u b b e r ,  a n d  i t  w o u l d  e x p a n d  a n d  t h e  r i m e  i c e  h a d  b u i l t  u p  a n d  t h a t  

w o u l d  c r a c k  a n d  f a l l  o f f .

W e  g o t  i n t o  s u c h  h e a v y  i c i n g  t h a t  t h e  b o o t s  b e g a n  t o  c a u s e  u s  t r o u b l e .  W e  h a d  

q u i t e  a  w o r r i s o m e  t i m e  b e f o r e  w e  f i n a l l y  g o t  b a c k  o n  t h e  g r o u n d .

O f  c o u r s e ,  m o d e r n  a i r p l a n e s  n o w  t h e y  h e a t  u p  t h e  l e a d i n g  e d g e  o f  t h e  w i n g  s o  t h e  

i c e  j u s t  d o e s n ' t  f o r m .

T h e  h e a t e d  w i n g  c a m e  n e x t .  B u t  i n  t h e  p r o c e s s ,  L a n g m u i r  a n d  I  b e c a m e  v e r y  

m u c h  i n t e r e s t e d  i n  t h e  w h o l e  b u s i n e s s  o f  s u p e r c o o l e d  c l o u d s ,  a n d  w h e t h e r  y o u  

c o u l d  m o d i f y  t h e m .  S o  w e  b y  o u r  c o n t a c t s  i n  W a s h i n g t o n  o b t a i n e d  a  n u m b e r  o f  

p a p e r s  w r i t t e n  b y  F i n d e i s e n  a n d  a  f e w  o t h e r  r e s e a r c h e r s  i n  E u r o p e  w h o  w e r e  a l s o  

w o r k i n g  o n  t h e  p r o b l e m ,  w i t h o u t  m u c h  m o r e  s u c c e s s  t h a n  w e  w e r e  h a v i n g .  A n d  I
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D r o e s s l e r :
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D r o e s s l e r :

S c h a e f e r :
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Schaefer:

r e m e m b e r  o n e  o f  t h e  a r t i c l e s  b y  F i n d e i s e n  s u g g e s t e d  t h a t  w e  s h o u l d  h a v e  

s o m e t h i n g  l i k e  q u a r t z .  I t  t r i e d  a l l  k i n d s  o f  q u a r t z ,  a n d  i t  d i d n ' t  w o r k  a t  a l l .

Y o u  m e a n  y o u  d r o p p e d  t h e  q u a r t z  p a r t i c l e s  i n t o  t h e  s u p e r c o o l e d  c l o u d .  W e l l ,  h o w  

d i d  y o u  m a k e  t h e  s u p e r c o o l e d  c l o u d ?

O n e  o f  t h e  f i r s t  d e e p  f r e e z e s  t h a t  G e n e r a l  E l e c t r i c  b u i l t .  I  m a n a g e d  t o  g e t  o n e  a n d  

f o u n d  t h a t  I  c o u l d  b r e a t h e  i n t o  t h e  c h a m b e r ,  a n d  a  n i c e  c l o u d  w o u l d  f o r m  t h a t  w a s  

s u p e r c o o l .

T h a t  i n  i t s e l f  w a s  a n  i n t e r e s t i n g  e x p e r i m e n t .  A s  I  r e m e m b e r ,  y o u  l i n e d  t h e  

c h a m b e r  w i t h  b l a c k  v e l v e t  s o  t h a t  w h e n  y o u  p u t  a  l i g h t  i n  t h e r e  y o u  c o u l d  s e e  t h e  

p a r t i c l e s  t h a t  w e r e  f o r m e d ,  t h e  w a t e r  d r o p l e t  p a r t i c l e s .

I  s t i l l  h a v e  a  c h a m b e r  d o w n  i n  t h e  b a s e m e n t  i n  m y  l a b o r a t o r y .

T h e  o l d  G . E .  d e e p - f r e e z e  b o x .

T h e y  h a v e  g i v e n  u p ,  b u t  I  h a v e  a  b r a n d - n e w  o n e  I  j u s t  r e c e n t l y  g o t  f r o m  t h e  

U n i v e r s i t y ,  t o  c o n t i n u e  m y  e x p e r i m e n t s .  B u t  a n y h o w ,  I  t r i e d  e v e r y  c o n c e i v a b l e  

k i n d  o f  s t u f f . . . o u r  s h e l v e s  w e r e  j u s t  c o v e r e d  w i t h  c h e m i c a l s  o f  e v e r y  k i n d .  A n d  I  

w e n t  r i g h t  t h r o u g h  a l l  o f  t h e m ,  p o w d e r e d  m a t e r i a l s ,  a n d  n o n e  o f  t h e m  w o r k e d  

v e r y  w e l l .  A  f e w  w o u l d  p r o d u c e  a  f e w  c r y s t a l s ,  b u t  w i t h  t h i s  c o l d  c h a m b e r ,  y o u  

c o u l d  s e e  a  s i n g l e  c r y s t a l  l i v i n g  i n  t h e  c l o u d .

Y o u  w e r e  p r o b a b l y  l o o k i n g  f o r  a  c r y s t a l  t h a t  w a s  c o m p a t i b l e  o r  l o o k e d  l i k e  t h e  

f r o z e n  w a t e r  c r y s t a l .

T h a t ' s  w h a t  m y  c o l l e a g u e ,  B e r n i e  V o n n e g u t ,  f i g u r e d  o u t .  I  w a s n ' t  e v e n  t h a t  

s o p h i s t i c a t e d  a t  t h e  t i m e .  B u t ,  o n  a  p a r t i c u l a r  d a y  i n  1 9 4 6 —i t  w a s  a  v e r y  w a r m ,  

h u m i d  d a y  a n d  I  w a s  u s i n g  m y  c h a m b e r  v e r y  a c t i v e l y .  A n d  i t  b e g a n  t o  g e t  w a r m  

a n d  i t  w a r m e d  u p .  A n d  I  d e c i d e d  t o  c o o l  i t  d o w n  b y  p u t t i n g  s o m e  d r y  i c e  i n  i t .

A n d  t h e  i n s t a n t  t h e  d r y  i c e  g o t  i n t o  t h e  s u p e r c o o l e d  c l o u d ,  e v e r y t h i n g  w a s  i c e  

c r y s t a l s .  S o  I  c o u l d  s e e ,  I  h a d  t h e  a n s w e r .  I t  w a s  a  s e r e n d i p i t o u s  e v e n t ,  a n d  I  w a s  

s m a r t  e n o u g h  t o  f i g u r e  o u t  j u s t  w h a t  h a p p e n e d .  S o  I  t o o k  t h e  b i g  c h u n k  o u t  o f  t h e  

c h a m b e r  a n d  u s e d  t h e  s m a l l e r  o n e  a n d  a  s t i l l  s m a l l e r  o n e  u n t i l  I  f i n a l l y  f o u n d  t h a t  

b y  p r o d u c i n g  t h e  s u p e r c o o l e d  c l o u d ,  a n d  t h e n  s c r a t c h i n g  a  p i e c e  o f  d r y  i c e  h e l d  

a b o v e  t h e  c h a m b e r ,  a  t i n y  g r a i n  w o u l d  j u s t  f l o o d  t h e  c h a m b e r  w i t h  i c e  c r y s t a l s .

S o  I  k n e w  I  h a d  s o m e t h i n g  p r e t t y  i m p o r t a n t .

W h a t  w e r e  t h e  p h y s i c s  o f  t h a t ,  t h e  d r y  i c e  w a s  a t  a b o u t  - 8 0  d e g r e e s  C e n t i g r a d e . . .

- 7 8  d e g r e e s ,  y e s .  W e  s t i l l  r e a l l y  d o n ' t  k n o w ,  b u t  L a n g m u i r  c a m e  u p  w i t h  a  

s e n s i b l e  a n s w e r :  h e  f i g u r e d  t h a t  i t  w a s  s u c h  a n  i n t e n s e  s u p e r - s a t u r a t i o n  t h a t  v e r y  

l o c a l l y  t h e  m o l e c u l e s  w e r e  s o  c r o w d e d  t h a t  t h e y  j u s t  a s s u m e d  a  d i f f e r e n t  f o r m  o f
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i c e ,  a n  i c e  t h a t  h a d  b e e n  s t u d i e d  r e c e n t l y ,  a n d  t h a t  p a r t i c u l a r  t y p e  o f  i c e  o n l y  g r e w  

f o r  a  v e r y  s h o r t  t i m e  i n  v e r y  s t r o n g  d i m e n s i o n ,  a n d  t h a t  a s  s o o n  a s  i t  b e g a n  t o  

g r o w ,  i t  s h i f t e d  b a c k  t o  n o r m a l  i c e ,  a n d  i t  l o o k e d  t o  m e  a s  t h o u g h  t h a t  w a s  a  v e r y  

l o g i c a l  a n s w e r  t o  i t .

B u t  a n y h o w ,  i t  w a s  w h a t  w e  t h e n  c a l l e d  " h o m o g e n e o u s  n u c l e a t i o n . "  I  f o u n d  t h a t  

a b o u t  - 4 0  d e g r e e s  w a s  a  c r i t i c a l  t e m p e r a t u r e ,  t h a t  i t  w a s  v e r y  e a s y  t o  p r o d u c e  a  

s u p e r c o o l e d  c l o u d  d o w n  t o  a b o u t  - 3 8 ,  - 3 9  d e g r e e s  C e l s i u s ,  a n d  i t  t u r n s  o u t  t h a t  

C e l s i u s  a n d  F a h r e n h e i t  a r e  i d e n t i c a l  a t  - 4 0 .  S o  w h e n  L a n g m u i r  c a m e  b a c k  f r o m  

t h e  W e s t  C o a s t ,  I  s h o w e d  h i m  t h i s  e f f e c t  a n d  h e  w a s  j u s t  e c s t a t i c  a n d  h e  w a s  v e r y  

e x c i t e d  a n d  s a i d ,  " W e l l ,  w e 'v e  g o t  t o  g e t  i n t o  t h e  a t m o s p h e r e  a n d  s e e  i f  w e  c a n  d o  

t h i n g s  w i t h  n a t u r a l  c l o u d s . "  S o  I  i m m e d i a t e l y  b e g a n  t o  p l a n  t o  u s e  a  s m a l l  p l a n e  

a n d  t o  s e e d  a  n a t u r a l  c l o u d .

W i t h  d r y  i c e .

W i t h  d r y  i c e .

C r u s h e d  d r y  i c e .

Y e s .

F a s c i n a t i n g ,  y o u  k n o w ,  s u c h  a  s i m p l e  t h i n g ,  b u t  i t  h a d  t o  b e  o b s e r v e d  a n d  i t  h a d  t o  

b e  u n d e r s t o o d  t o  t h e  p o i n t  o f  " h e r e  i t  s o m e t h i n g  t h a t  e q u a l s  s o m e t h i n g  i m p o r t a n t ,  

s o m e t h i n g  n e w . "

O n e  o f  t h e  v e r y - - t o  m e ,  a n  a m u s i n g  s i t u a t i o n ,  I  d e m o n s t r a t e d  t h i s  a t  a  n u m b e r  o f  

s c i e n t i f i c  m e e t i n g s ,  a n d  e v e r y b o d y  g o t  q u i t e  e x c i t e d  a b o u t  i t .  H a r r y  W e x l e r  c a m e  

u p  t o  m e ,  a n d  s a i d ,  " Y o u  k n o w ,  a b o u t  t e n  y e a r s  a g o  I  w a s  c a l i b r a t i n g  

t h e r m o m e t e r s  i n  a  c o l d  c h a m b e r  u s i n g  d r y  i c e ,  a n d  I  w a s n ' t  s m a r t  e n o u g h  t o  

r e a l i z e  I  h a d  s o m e t h i n g  i m p o r t a n t . "  B e c a u s e  h e  h a d  e v e r y t h i n g  t h a t  I  h a d ,  b u t  h e  

j u s t  d i d n ' t  o b s e r v e .

H a r r y  a t  t h a t  t i m e  w a s  a  c h i e f  s c i e n t i s t  f o r  t h e  U . S .  W e a t h e r  B u r e a u .  A n d  t h e  U . S .  

W e a t h e r  B u r e a u  w a s  a  l i t t l e  c o n c e r n e d  a b o u t  t h e  a u t h e n t i c i t y  o f  t h e  c l o u d  s e e d i n g ,  

w h e t h e r  o r  n o t  t h i s  w a s  a  r e a l i t y .  S o m e w h a t  d o u b t f u l .

I  k n o w .  W e  h a d  m a n y  p r o b l e m s  w i t h  t h e  W e a t h e r  B u r e a u .

B y  a u t o m a t i c a l l y  g e n e r a t i n g  s m o k e  t h e  w a y  w e  d i d  i t ,  w e  g o t  e x a c t l y  t h e  r i g h t  s i z e  

p a r t i c l e - - 6 / 1 0  o f  a  m i c r o n .  A n d  t h e y  w e r e  a l l  t h e  s a m e  s i z e .

So that's the optimum size for best reflectivity of the light.
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Schaefer: T h e  c u r v e  i s  a  v e r y  s t e e p  c u r v e ,  a n d  t h i s  p e a k s  a t  6 / 1 0  m i c r o n .  O f  c o u r s e ,  t h a t ' s  

t h e  m i d d l e  o f  t h e  i n v i s i b i l e  s p e c t r u m ,  s o  e v e r y t h i n g  w o r k e d  o u t  p e r f e c t .

D r o e s s l e r :

S c h a e f e r :

D r o e s s l e r :

S c h a e f e r :

D r o e s s l e r :

S c h a e f e r :

D r o e s s l e r :

S c h a e f e r :

. . . m o s t  o f  t h e  n e w  v e n t u r e s .  I  w a s  i n v i t e d  t o  g i v e  t a l k s  a l l  o v e r  t h e  p l a c e ,  i n  

E n g l a n d  a n d  S w i t z e r l a n d  a n d  o t h e r  p l a c e s .

A s  I  r e m e m b e r ,  y o u  a n d  D r .  L a n g m u i r  t h e n  b e c a m e  c e l e b r i t i e s  w i t h i n  t h e  

m e t e o r o l o g i c a l  c o m m u n i t y .  T h e  A m e r i c a n  M e t e o r o l o g i c a l  S o c i e t y  p a i d  a t t e n t i o n  

t o  y o u ,  t h e  O S R D  i n  W a s h i n g t o n  p a i d  a t t e n t i o n  t o  y o u ,  t h e  N a t i o n a l  A c a d e m y  o f  

S c i e n c e s ,  a n d  t h e  U . S .  W e a t h e r  B u r e a u  p a i d  a t t e n t i o n  t o  y o u .  Y o u  r e a l l y  m o v e d  

i n  n o w  i n t o  o u r  f i e l d  o f  m e t e o r o l o g y  a n d  t o o k  a  f r o n t  s e a t ,  b e c a u s e  y o u  h a d  f o u n d  

s o m e t h i n g  n e w  i n  c l o u d  p h y s i c s .

A n d  o f  c o u r s e  t h a t  a l l  w e n t  t o  P r o j e c t  C i r r u s ,  w h i c h  w a s  a  f i v e - y e a r - -  

W h a t  w a s  P r o j e c t  C i r r u s ?

P r o j e c t  C i r r u s  w a s  a  j o i n t  e f f o r t  o f  t h e  A i r  F o r c e ,  t h e  O N R  a n d  t h e  W e a t h e r  

B u r e a u ,  w h o  s o r t  o f  h a d  o b s e r v e r s  d u r i n g  o u r  o p e r a t i o n s .  B u t  p r i m a r i l y  t h e  A i r  

F o r c e  s u p p l i e d  u s  w i t h  t w o  B - 1 7 s .  A n d  e v e n t u a l l y  a  B - 2 9 ,  t h a t  w e r e  q u a r t e r e d  o u t  

o f  t h e  S c h e n e c t a d y  a i r p o r t .  W e  c a r r i e d  o n  a b o u t  2 5 0  e x p e r i m e n t s  i n  t h e  f i v e - y e a r  

p e r i o d .  A n d  f i n a l l y ,  w i t h  t h e  a d v e n t  o f  t h e  K o r e a n  W a r ,  a l l  o f  o u r  p i l o t s  w e r e  

t a k e n  a w a y  f r o m  u s ,  a n d  s i n c e  w e  h a d  a  t e r r i b l e  t i m e  t r a i n i n g  t h e m  t o  d o  t h e  k i n d s  

o f  e x p e r i m e n t s  t h a t  w e  n e e d e d  t o  g e t  q u a n t i t a t i v e  i n f o r m a t i o n ,  I  t o l d  L a n g m u i r  

w e  m i g h t  a s  w e l l  j u s t  c l o s e  s h o p  b e c a u s e  i t  w o u l d  t a k e  a  y e a r  t o  g e t  t h e s e  n e w  

r e c r u i t s  t r a i n e d  t o  g e t  t h e  k i n d s  o f  t h i n g s  w e  w a n t e d .

N o w ,  w e r e  a l l  t h e s e  e x p e r i m e n t s  u n d e r  P r o j e c t  C i r r u s  c a r r i e d  o u t  w i t h  c r u s h e d  d r y  

i c e  o r  d i d  y o u  u s e  s i l v e r  i o d i d e ?

A b o u t  a  m o n t h  l a t e r ,  a f t e r  I  f o u n d  t h e  d r y  i c e  e f f e c t ,  B e r n i e  V o n n e g u t  c a m e  u p  

w i t h  t h i s  s i l v e r  i o d i d e .

I  w a n t e d  y o u  t o  t a l k  a b o u t  V o n n e g u t ' s  w o r k ,  t o o ,  b e c a u s e  h e  w a s  a  c l o s e  a s s o c i a t e  

o f  y o u r s  a n d  L a n g m u i r .  T h e r e  w a s  L a n g m u i r  , S c h a e f e r  a n d  V o n n e g u t  a t  t h e  

G e n e r a l  E l e c t r i c  R e s e a r c h  L a b .  N o w ,  w h a t  d i d  h e  d o ,  V o n n e g u t ?

V o n n e g u t  h a d  b e e n  w o r k i n g  o n  s u p e r c o o l i n g  o f  t i n ,  a n d  w o r k i n g  w i t h  a n  e n t i r e  

d i f f e r e n t  g r o u p  o f  r e s e a r c h  p e o p l e - - H e r b  H o l l o m a n  a n d  J o h n  F i s h e r .  H e  w a s  s o  

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

L a n g m u i r  's  g r o u p .  S o  w e  w e l c o m e d  h i m ,  a n d  h e  c a m e  u p  w i t h  t h e  i d e a  t h a t  t h e r e  

m i g h t  b e  a  m o l e c u l e  h a v i n g  a  c r y s t a l  v e r y  m u c h  l i k e  i c e .  H e  j u s t  w e n t  t h r o u g h  t h e  

c h e m i c a l  h a n d b o o k  a n d  f o u n d  o u t  t h a t  s i l v e r  i o d i d e  w a s  a n  i d e a l  p a r t i c l e  t o  t r y .

H e  t r i e d  i t  a n d  i t  d i d n ' t  w o r k .  L a t e r  o n ,  I  h e l p e d  h i m  s o m e ,  a n d  l a t e r  o n  h e  f o u n d  

t h a t  h e  h a d  a  v e r y  p o o r  g r a d e  o f  s i l v e r  i o d i d e ,  a n d  t h e r e  w a s  s o m e t h i n g
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S c h a e f e r :

D r o e s s l e r :

S c h a e f e r :

D r o e s s l e r :

S c h a e f e r :

Droessler:

D r o e s s l e r :

S c h a e f e r :

D r o e s s l e r :

S c h a e f e r :

D r o e s s l e r :

S c h a e f e r :

Droessler:

c o n t a m i n a t e d .  I  h a d  f o u n d  t h a t  j u s t  u s i n g  i o d i n e  w i t h o u t  a n y  o f  t h e  s i l v e r  i o d i d e ,  I  

c o u l d  g e t  s o m e  i n t e r e s t i n g  e f f e c t s ,  a n d  I  l a t e r  f o u n d  o u t  t h a t  t h i s  w a s  a  r e a c t i o n  

w i t h  t h e  l e a d  i n  t h e  a t m o s p h e r e ,  p r o d u c i n g  l e a d  i o d i d e .  I  d i d n ' t  k n o w  a b o u t  i t  f o r  

s o m e  s e v e r a l  y e a r s  l a t e r .

S o  l e a d  i o d i d e  t h e n  t u r n e d  o u t  t o  h a v e  a p p r o x i m a t e l y  t h e  s a m e  k i n d  o f  c r y s t a l  

s t r u c t u r e  a s  i c e .

Y e s .  B u t  i t  h a s  s o m e  d i s a d v a n t a g e s ,  s o  s i l v e r  i o d i d e  w a s  b y  f a r  t h e  b e s t .

S o  B e r n i e  g o t  s o m e  m o r e  p u r e  s i l v e r  i o d i d e  a n d  i t  w o r k e d  b e a u t i f u l l y .

Y e s .  A n d  p r o d u c e d  a b o u t  t h e  s a m e  g e n e r a l  e f f e c t s ,  f a n t a s t i c  n u m b e r s  o f  p a r t i c l e s .  

A b o u t  t h e  s a m e  n u m b e r  p e r  g r a m  o f  m a t e r i a l .

S o  t h i s  l e d  t h e n  r e a l l y  t o  a  g r a n d  m a r c h  f o r w a r d  i n  c l o u d  m o d i f i c a t i o n  a n d  

p r e c i p i t a t i o n  i n c r e a s e ,  " r a i n m a k i n g , "  a s  i t ' s  s o m e t i m e s  b e e n  c a l l e d .  T h i s  s p r e a d  

n o t  o n l y  t o  m a n y  p a r t s  o f  t h e  U S A  b u t  a l l  o v e r  t h e  w o r l d .

A n d  i t ' s  s t i l l —I  h a d  a  l e t t e r  f r o m  T o m  H e n d e r s o n  a  c o u p l e  o f  d a y s  a g o  s a y i n g  t h a t  

h e  j u s t  a t t e n d e d  a  b i g  m e e t i n g  i n ,  I  t h i n k  i t  w a s  i n  V i e n n a ,  w h e r e  2 5  d i f f e r e n t  

c o u n t r i e s  w e r e  r e p r e s e n t e d  d e s c r i b i n g  t h e i r  c l o u d - s e e d i n g  a c t i v i t i e s .  S o  t h e r e  a r e  

l o t s  o f  t h i n g s  g o i n g  o n  i n  E u r o p e .  O n e  o f  t h e  m o s t  i m p r e s s i v e  i s  t h e  o p e r a t i o n  i n  

F r a n c e .  T h e y  a l m o s t  h a v e  a  t h o u s a n d  g r o u n d  g e n e r a t o r s ,  a n d  e v e r y  s t o r m  t h a t  

c o m e s  a c r o s s  t h e i r  v i n e y a r d s  i s  s e e d e d .  F a n t a s t i c  o p e r a t i o n .

W h a t  i s  p r o d u c e d  b y  t h e  g r o u n d  g e n e r a t o r ?

S i l v e r  i o d i d e . . .

W h y  d o  t h e y  w a n t  t o  p r o t e c t ,  a r e  t h e y  p r o t e c t i n g  t h e i r  v i n e y a r d s ,  o r  a r e  t h e y  t r y i n g  

t o  i n c r e a s e  t h e  p r e c i p i t a t i o n ?

O h ,  n o ,  p r o t e c t i n g  f r o m  h a i l .  I t ' s  a  b i g  o p e r a t i o n ,  a n d  t h a t ' s  b e e n  g o i n g  o n  f o r  

t h i r t y  y e a r s .  E v e r y  y e a r .

W e l l ,  t h e y  m u s t  b e  g e t t i n g  s o m e  r e s u l t s ,  y o u  k n o w ,  t h i s  i s  a  c o m m e r c i a l  o p e r a t i o n ,  

a n d  t h e y  w o u l d n ' t  b e  c o n t i n u i n g  i t  i f  t h e y  w e r e n ' t  g e t t i n g  r e s u l t s .  S o  i f  y o u  s e e d  

t h e  c l o u d  e a r l y ,  t h e n  y o u - -

T h a t ' s  a p p a r e n t l y  t h e  i d e a .

T h e n  y o u  l i m i t  t h e  d e v e l o p m e n t  o f  t h e  c l o u d  v e r t i c a l l y  s o  t h a t  i t  d o e s n ' t  g o  i n t o  

t h e  f u l l  r o b u s t  t h u n d e r s t o r m  a n d  c r e a t e  a l l  k i n d s  o f  l i g h t n i n g  a n d  h a i l  t h a t  c a n  

d a m a g e  t h e i r  c r o p s .
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S c h a e f e r :  I  g o t  t o  k n o w  D r .  C a r l  R o s s b y  q u i t e  w e l l .  M a n y  y e a r s  b e f o r e ,  I  h a d  b e c o m e  v e r y  

m u c h  i n t r i g u e d  w i t h  c e r t a i n  c l o u d  t y p e s  i n  t h e  c i r r u s  l e v e l s ,  c l o u d s  t h a t  m o v e d  

v e r y  f a s t .  A n d  w h e n  I  b e g a n  h e a r i n g  a b o u t  j e t s t r e a m s ,  I  b e g a n  t o  w o n d e r  w h e t h e r  

o r  n o t  c l o u d  f o r m s  i n  t h e  j e t  s t r e a m  c o u l d  b e  u s e d  t o  l e a r n  s o m e t h i n g  a b o u t  t h e  

j e t s t r e a m .  S o  I  m e t  w i t h  R o s s b y  a t  a  d i n n e r  w h e n  h e  w a s  p r e s i d e n t  o f  A M S ,  a n d  I  

a s k e d  h i m  w h e t h e r  h e  t h o u g h t  t h a t  c l o u d s  c o u l d  b e  u s e d  t o  i d e n t i f y  t h e  j e t s t r e a m .  

A n d  h e  t h o u g h t  a  b i t ,  a n d  h e  s a i d ,  " W e l l . . . "  a n d  h e  d i d n ' t  s a y  w h y  n o t ,  b u t  h e  h a d  

n e v e r  t h o u g h t  a b o u t  t h a t  p a r t i c u l a r  a s p e c t  o f  t h i n g s .  S o  [ h e ]  t h e n  e n c o u r a g e d  m e  

t o  r e a l l y  p a y  s o m e  a t t e n t i o n  t o  c l o u d s  t h a t  m i g h t  b e  i n  a  j e t s t r e a m .  A n d  w i t h o u t  

a n y  q u e s t i o n ,  I  q u i c k l y  f o u n d  t h a t  i f  t h e  w e a t h e r  m a p  d i d n ' t  s h o w  a  j e t s t r e a m  

w h e r e  y o u  s e e  t h e s e  c l o u d s ,  t h e  w e a t h e r  m a p  w a s  w r o n g .  I t  w a s  s o  p e r f e c t  a  

r e l a t i o n s h i p .  I t  t u r n s  o u t  t h a t  w h e r e  I  l i v e  h e r e  i n  S c h e n e c t a d y ,  i s  w h a t  t h e y  c a l l  

t h e  " e x i t  z o n e "  f o r  t h e  j e t s t r e a m  f r o m  a c r o s s  t h e  U n i t e d  S t a t e s .  I t  c o m e s  i n  a r o u n d  

S e a t t l e ,  W a s h i n g t o n ,  a n d  e x i t s  o v e r  N e w  E n g l a n d  a n d  f o r t u n a t e l y  o v e r  

S c h e n e c t a d y ,  N e w  Y o r k ,  v e r y  f r e q u e n t l y ,  p r o b a b l y  b e c a u s e  o f  t h e  c o n f i g u r a t i o n  o f  

t h e  v a l l e y  a n d  o t h e r  t h i n g s .  S o  I  b e g a n  t o  o b s e r v e  a n d  g a v e  i t  a  r a t h e r  n i c e  p a p e r  

t h a t  R o s s b y  p u b l i s h e d  i n  T e l l u s ,  t h e  f i r s t  c o l o r e d  p i c t u r e  h e  e v e r  p u b l i s h e d  i n  h i s  

j o u r n a l  o f  j e t s t r e a m  c l o u d s .  A n d  t h e r e  a r e  f o u r  t y p e s  o f  c l o u d s  I  h a d  i d e n t i f i e d ,  

r a n g i n g  f r o m  a b o u t  2 0 , 0 0 0  f e e t  u p  t o  a b o u t  4 0 , 0 0 0  f e e t .  I  l e a r n e d  a  g r e a t  d e a l  

a b o u t  c h a r a c t e r i s t i c s  o f  j e t s t r e a m s  i n  j u s t  l o o k i n g  u p  a t  t h e  s k y  h e r e  i n  

S c h e n e c t a d y .

D r o e s s l e r :  W e l l ,  w e  h a v e  c o v e r e d  p r e t t y  w e l l  y o u r  e a r l y  d a y s  a n d  a c t i v i t i e s  i n  t h e  f i e l d  o f  

m e t e o r o l o g y ,  a n d  h o w  y o u  m o v e d  i n t o  o u r  f i e l d .  W h a t  w a s  i t  t h a t  g o t  y o u  

i n t e r e s t e d  i n  s c i e n c e  g e n e r a l l y ?

S c h a e f e r :  I t  t u r n s  o u t  t h a t  w h e n  I  w a s  a b o u t  t h i r t e e n  y e a r s  o l d ,  I  f o u n d  a n  a r r o w h e a d ,  a n d  

t h a t  t r i g g e r e d  o f f  a  w h o l e  s e r i e s  o f  a c t i v i t i e s  w h i c h  l e d  e v e n t u a l l y  t o  m e e t i n g  t h e  

s t a t e  a r c h a e o l o g i s t .  A n d  w h e n  I  w a s  s i x t e e n  y e a r s  o l d ,  h e  i n v i t e d  m e  t o  s p e n d  a  

s u m m e r  w i t h  h i m  i n  t h e  f i e l d .  I t  t u r n s  o u t  t h a t  I  p r o b a b l y  k n e w  m o r e  a b o u t  l o c a l  

I n d i a n  s e t t l e m e n t s  t h a n  a n y b o d y  e l s e  b e c a u s e  I  w a s  a n  i n v e t e r a t e  r o a m e r  a n d  t h e r e  

w e r e  v e r y  f e w  p l a c e s  i n  t h e  M o h a w k  V a l l e y  t h a t  I  d i d n ' t  k n o w  a b o u t .  H e  

a p p a r e n t l y  w a s  q u i t e  i m p r e s s e d  w i t h  t h e  d e p t h  o f  m y  k n o w l e d g e ,  w h i c h  I  p i c k e d  

u p  c o m p l e t e l y  o n  m y  o w n ,  a n d  h a d  m a d e  i t  a  p l a n  t o  m a k e  a  s u r v e y  o f  t h e  c o u n t y  

i n  C e n t r a l  N e w  Y o r k .  H e  i n v i t e d  m e  t o  a c c o m p a n y  h i m  f o r  a  m o n t h .  O n  t h e  w a y  

t o  t h i s  l o c a t i o n ,  w h i c h  w a s  i n  K e u k a  L a k e ,  I  s a w  a  c l o u d ,  a  v e r y  s t r a n g e - l o o k i n g  

c l o u d ,  a n d  t h a t ,  w i t h o u t  m y  r e a l i z i n g  i t ,  g o t  m e  i n t e r e s t e d  i n  l o o k i n g  a t  c l o u d s  

b e c a u s e  i t  w a s  s u c h  a  s t r a n g e - l o o k i n g  t h i n g .  I  k n o w  n o w  i t  w a s  a  j e t  s t r e a m .

F o r  a  m o n t h ,  w e  s t a y e d  a t  a  l a k e s i d e  l o g  c a b i n .  H e  d i d  t h e  c o o k i n g ,  I  d i d  t h e  

w a s h i n g  o f  t h e  u t e n s i l s ,  a n d  e v e r y  d a y  w e  w o u l d  g o  o u t  i n t o  t h e  f i e l d  l o o k i n g  f o r  

a r r o w h e a d s  a n d  I n d i a n  s i t e s ,  a n d  w e  p r e t t y  w e l l  c o v e r e d  C a y u g a  C o u n t y .  D r .

You were going to talk about another interesting aspect of things.
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S c h a e f e r :

D r o e s s l e r :

S c h a e f e r :

Droessler:

D r o e s s l e r :

A r t h u r  P a r k e r ,  t h e  s t a t e  a r c h a e o l o g i s t ,  w a s  a  S e n e c a  I n d i a n ,  v e r y  b r i l l i a n t  f e l l o w .  I  

h a d n ' t  k n o w n  h i m  f r o m  t h e  s t a n d p o i n t  o f  a n y  a s p e c t  o f  t h i n g s  u n t i l  t h i s  f i e l d  t r i p .  

B u t  w e  h i t  i t  o f f  v e r y  w e l l .  I n  t h e  p r o c e s s ,  h e  e n c o u r a g e d  m e  t o  d e v e l o p  a n  

i n q u i r i n g  m i n d  a n d  w e  j u s t  l o o k e d  i n  e v e r y  a s p e c t  o f  n a t u r a l  s c i e n c e .  H e  t a u g h t  

m e  s o m e  I n d i a n  w o r d s ,  a n d  c a l l e d  t h i n g s - - n a t u r a l  b e r r i e s  a n d  s o  o n - - w i t h  t h e i r  

I n d i a n  n a m e s ,  a n d  I  b e c a m e  v e r y  m u c h  i n t r i g u e d  w i t h  t h e  w h o l e  b u s i n e s s .  T h e  

m o n t h  w e  s p e n t  i n  C a y u g a  C o u n t y  w a s  o n e  o f  t h e  h i g h  p o i n t s  o f  m y  l i f e ,  a n d  I  s t i l l  

t h i n k  b a c k  i n  h a v i n g  a l m o s t  a  p e r f e c t  s e t u p .

Y o u  s a y  h e  w a s  a n  A m e r i c a n  I n d i a n .

S e n e c a .  H e  w a s  d e s c e n d e d  f r o m  E l y  P a r k e r ,  w h o  w a s  a  c h i e f  a i d e  o f  U . S .  G r a n t  

i n  t h e  C i v i l  W a r .

W o u l d  h e  h a v e  b e e n  c o n s i d e r e d  s o r t  o f  a  s t a n d o u t  a t  t h a t  t i m e . . .

Y e s ,  o u t s t a n d i n g ,  a n d  w a s  q u i t e  i n v o l v e d  w i t h  t h e  I n d i a n  m o v e m e n t .  I  r e c e n t l y  

f o u n d  r e f e r e n c e s  t o  h i s  p a r t i c i p a t i o n  i n  c o n f e r e n c e s  d o w n  a t  t h e  M o h o n k  

M o u n t a i n  H o u s e ,  a n d  a  f r i e n d s h i p  d e v e l o p e d  b e t w e e n  t h e  t w o  o f  u s  w h i c h  

p e r s i s t e d  u n t i l  h e  d i e d .  W h e n e v e r  I  w e n t  W e s t - - e v e r y  y e a r  w e  w e n t  W e s t ,  I  t o o k  

m y  f a m i l y  w i t h  m e - - w e 'd  a l w a y s  s t o p  a t  h i s  p l a c e  a n d  s p e n d  t h e  n i g h t .  H e  h a d  a  

f a r m h o u s e  a b o v e  C a n a d a i g u a  L a k e ,  w h i c h  w a s  a  c o n v e n i e n t  s t o p p i n g  p l a c e  o n  m y  

w a y  b a c k  f r o m  t h e  W e s t ,  c o m i n g  b a c k  f r o m  t h e  W e s t .

Y o u  w e r e  v e r y  f o r t u n a t e  t o  h a v e  m e t  h i m ,  a t  s u c h  a  y o u n g  a g e ,  a n d  t h e n  h a v e  h i m  

t a k e  a n  i n t e r e s t  i n  y o u .

END OF TAPE 1, SIDE 1
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Interview with Vincent Schaefer

TAPE 1, SIDE 2

S c h a e f e r :  W e  w e r e  t a l k i n g  a b o u t  t h e  i n f l u e n c e  D r .  A r t h u r  P a r k e r  h a d  o n  m e  t o  g e t  i n v o l v e d  

i n  s c i e n c e .  A s  I  s a i d  e a r l i e r ,  h e  w a s  a  v e r y ,  v e r y  i n t e l l i g e n t  m a n .  I n  f a c t ,  o n e  t i m e  

w e  w e r e  e x p l o r i n g  a  p l a c e  i n  C a y u g a  C o u n t y ,  a n d  w e  w e r e  s t a y i n g  a t  a  f a r m h o u s e ,  

a n d  a  y o u n g  g i r l  s o m e h o w  s e n s e d  t h a t  h e  w a s  a  p r e t t y  s m a r t  m a n .  S o  s h e  g o t  o u t  

t h e  E n c y c l o p e d i a  B r i t t a n i c a  a n d  o p e n e d  i t  a t  r a n d o m ,  a s k i n g  h i m  q u e s t i o n s .  H e  

c o u l d  a n s w e r  e v e r y  o n e  o f  t h e m .  H e  w a s  j u s t  f a n t a s t i c .

D r o e s s l e r :  D o  y o u  r e m e m b e r  w h e r e  h e  w a s  e d u c a t e d ,  a t  w h a t  u n i v e r s i t y . . . f o r  a r c h a e o l o g i c a l - -

S c h a e f e r :  I  d o n ' t  t h i n k  h e  w e n t  t o  t h e  u n i v e r s i t y .  I  t h i n k  h e  w a s  p r e t t y  m u c h  s e l f - t a u g h t . . .

O n e  t h i n g  h e  b e l i e v e d  w a s  t h a t  o n e  o f  t h e  v e r y  i m p o r t a n t  p l a c e s  t h a t  y o u n g  p e o p l e  

l e a r n e d  t h i n g s  w a s  o n  f a r m s .  A n d  h e  s a i d  o n e  t i m e  h e  w a s  a d d r e s s i n g  a  l a r g e  

g r o u p  o f  v e r y  i n t e l l i g e n t  p e o p l e ,  a n d  h e  a s k e d  t h e m ,  " H o w  m a n y  o f  y o u  g r e w  u p  

o n  a  f a r m ? "  H e  s a i d  p r a c t i c a l l y  e v e r y o n e  r a i s e d  h i s  h a n d .  A n d  o f  c o u r s e  t h i s  i s  

v e r y  i m p o r t a n t  b e c a u s e  o n  a  f a r m ,  y o u  l e a r n  h o w  t o  s o l v e  p r o b l e m s  o n  y o u r  o w n  

w h e n  y o u ' r e  v e r y  y o u n g .  Y o u  s e e  y o u r  g r a n d f a t h e r  o r  y o u r  u n c l e  o r  y o u r  f a t h e r  

s o l v i n g  a n  u r g e n t  p r o b l e m ,  f i n d i n g  a  w a y  t o  c o p e  w i t h  a  s i t u a t i o n ,  a n d  t h i s  i s  

s o m e t h i n g  y o u n g  p e o p l e  d o n ' t  g e t  a n y m o r e .  I t ' s  o n e  o f  t h e  v e r y - -

D r o e s s l e r :  D r .  P a r k e r  m u s t  a l s o  h a v e  b e e n  a  v e r y  w i d e l y - r e a d  i n d i v i d u a l .  H e  m u s t  h a v e  r e a d  

a  g r e a t  d e a l .  H o w  e l s e  w o u l d  h e  g e t  a l l  o f  t h i s  i n f o r m a t i o n  e x c e p t  t h r o u g h  h i s  

o b s e r v a t i o n  a n d  t h e n  h i s  r e a d i n g ?

S c a h e f e r :  T h a t ' s  w h a t  I  l e a r n e d  f r o m  h i m .  W h a t  I  l e a r n e d  w a s ,  i f  y o u  h a v e  a  g o o d  l i b r a r y ,  

y o u ' r e  w a y  a h e a d  o f  a l m o s t  e v e r y b o d y  b e c a u s e  p e o p l e  j u s t  d o n ' t  t a k e  e d u c a t i o n  

s e r i o u s l y  u n t i l  t h e y ' r e  l a t e r  o n  i n  y e a r s .  S o  I  h a v e  n e v e r  h e s i t a t e d  t o  b u y  a  b o o k  

w h i c h  I  f e l t  I  n e e d e d .

D r o e s s l e r :  O n e  o f  t h e  u n u s u a l  c h a r a c t e r i s t i c s  o f  V i n c e n t  S c h a e f e r  a s  I  r e m e m b e r  h i m  o v e r  a l l  

t h e  y e a r s  i s  t h a t  h e  e l e c t e d  t o  s t a y  i n  S c h e n e c t a d y .  A n d  t h e n  w e r e  m a n y  

o p p o r t u n i t i e s  f o r  y o u  t o  m o v e  a b o u t  t h e  w o r l d ,  a n d  a b o u t  t h e  U n i t e d  S t a t e s .  I  

r e m e m b e r  a t  o n e  t i m e  t h e  c h i e f  o f  t h e  W e a t h e r  B u r e a u ,  D r .  R e i c h e l d e r f e r ,  w a s  

d i s c u s s i n g  w i t h  y o u  a  p o s s i b l e  o p p o r t u n i t y  f o r  y o u  t o  c o m e  t o  W a s h i n g t o n  a n d  t o  

b e  a s s o c i a t e d  w i t h  h i s  c a b i n e t  i n  t h e  W e a t h e r  [ B u r e a u ] .  W a s  t h i s  a  t r u e  

r e c o l l e c t i o n  o n  m y  p a r t ,  a n d  w h a t  o t h e r  o p p o r t u n i t i e s  d i d  y o u  h a v e ?

S c h a e f e r :  I  t h i n k  t o  a  d e g r e e  i t ' s  c e r t a i n l y  t r u e .  O n e  o f  t h e  t h i n g s  I  l e a r n e d  f r o m  W h i t n e y  

a n d  f r o m  L a n g m u i r  w a s  y o u  s h o u l d  n e v e r  s t a y  w i t h  a  p a r t i c u l a r  s u b j e c t  f o r  m o r e  

t h a n  f i v e  t o  s e v e n  y e a r s ,  s o  t h a t  a t  t h e  e n d  o f  t h a t  p e r i o d ,  y o u  s h o u l d  b e  l o o k i n g  

f o r  s o m e t h i n g  e l s e  t o  d o .  B e c a u s e  i f  y o u ' r e  w i t h  a  p a r t i c u l a r  s u b j e c t  f o r  f i v e  t o
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S c h a e f e r :

D r o e s s l e r :

S c h a e f e r :

D r o e s s l e r :

S c h a e f e r :

Droessler:

D r o e s s l e r :

S c h a e f e r :

Droessler:

s e v e n  y e a r s ,  t h i n g s  a r e  b e c o m i n g  o l d  h a t .  T h e y 'v e  l o s t  s o m e  o f  t h e  i n i t i a l  

r o m a n t i c  a s p e c t s  a n d  o t h e r  a t t r a c t i v e  f e a t u r e s  a n d  t h i n g s  b e c o m e  s o r t  o f  r o u t i n e .

S o  I 'v e  l o o k e d  o v e r  m y  l i f e  t o  s e e  i f  I  f o l l o w e d  t h a t ,  a n d  s u r e  e n o u g h ,  e v e r y  f i v e  t o  

s e v e n  y e a r s ,  I ' v e  c h a n g e d .

B u t  y o u  d i d n ' t  h a v e  t o  m o v e .

I  d i d n ' t  h a v e  t o  m o v e . . . w h e n  I  n e e d e d  t o  g e t  i n t o  a  f i e l d  i n  s o m e  d i s t a n t  p l a c e ,  I  

a l w a y s  h a d  a  r e t r e a t  h e r e  i n  S c h e n e c t a d y ,  a n d  t h i s  w a s  p r o b a b l y  i n g r a i n e d  i n  o u r  

f a m i l y  p h i l o s o p h y .  M y  f o l k s  w e r e  l o c a l  p e o p l e  a n d  m y  t w o  b r o t h e r s  a n d  t w o  

s i s t e r s  s t i l l  l i v e  t h e r e .  W e  t h i n k  t h a t  t h i s  i s  j u s t  a  w o n d e r f u l  p l a c e .  I  h a v e n ' t  f o u n d  

a n y p l a c e  t h a t  I 'd  r a t h e r  b e  t h a n  w h e r e  I  a m  n o w .

B u t  o f  c o u r s e  y o u  w e r e  f o r t u n a t e  i n  b e i n g  a b l e  t o  f i n d  d i f f e r e n t  e m p l o y m e n t ,  

w h i l e  s t i l l  s t a y i n g  h e r e  i n  S c h e n e c t a d y .  M o s t  p e o p l e  f i n d ,  i f  t h e y  l e a v e  o n e  j o b ,  t o  

g o  t o  s o m e  o t h e r  j o b ,  i t  u s u a l l y  i n v o l v e s  a  m o v e .  B u t  y o u  w e r e  a b l e  t o  b r i n g  t h e  

e m p l o y e r s ,  o f  y o u r s e l f ,  t o  S c h e n e c t a d y  a n d  h i r e  y o u  h e r e .  Y o u  l e f t  G . E .  a n d . . .

S e r e n d i p i t y  h a s  r u l e d  m y  l i f e ,  w i t h o u t  a n y  q u e s t i o n .  W h i c h  i s  b a s i c a l l y  t a k i n g  

a d v a n t a g e  o f  o p p o r t u n i t i e s  w h i c h  y o u  h a d n ' t  e x p e c t e d .

B u t  y o u  t a k e  a  v e r y  g r e a t  r i s k  t h i s  w a y ,  a n d  m o s t  p e o p l e  a r e  v e r y  r e l u c t a n t  t o  t a k e  

t h a t  r i s k .

B u t  y o u  s e e ,  t h e  k e y  t o  t h e  w h o l e  b u s i n e s s  w a s  I  s e r v e d  m y  a p p r e n t i c e ;  I  b e c a m e  

a n  e x p e r t  t o o l m a k e r .  A n d  a  t o o l m a k e r  c a n  f i n d  a  j o b  a l m o s t  a n y w h e r e .  B e c a u s e  

i t ' s  a  v e r y  b a s i c  t r a d e ,  a n d  i t ' s  a  t r a d e  s o u g h t  a f t e r  b y  a  l o t  o f  p e o p l e .  T h i n g s  a r e  

b e g i n n i n g  t o  c h a n g e  r i g h t  n o w ,  b u t  u n t i l  v e r y  r e c e n t  t i m e ,  a  t o o l m a k e r  h a d ,  w h a t  

y o u  m i g h t  s a y ,  m o n e y  i n  t h e  b a n k .  S o  y o u  c o u l d  t a k e  a  c h a n c e .  Y o u  k n e w  y o u  

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

a  n e w  o p p o r t u n i t y  d i d n ' t  w o r k  o u t ,  I  h a d  s o m e p l a c e  t o  f a l l  b a c k  f r o m .  B u t  I  n e v e r  

h a d  t o  r e s o r t  t o  i t .

C a r l  R o s s b y  h a d  t h e  s a m e  p h i l o s o p h y  i n  l i f e ,  t h a t  W h i t n e y  a n d  L a n g m u i r  s h a r e d  

w i t h  y o u .

I  t h i n k  h e  d i d .  H e  s h i f t e d  w h e n  h e  s a w  o p p o r t u n i t i e s .

I  r e m e m b e r  w e  w e r e  i n  W o o d s  H o l e  a n d  w e  w e r e  s i t t i n g  t h e r e  o n  t h e  w a t e r f r o n t ,  

a n d  h e  t o l d  m e ,  h e  s a i d ,  " E a r l ,  y o u  k n o w  o n e  o f  t h i n g s  y o u  h a v e  t o  r e m e m b e r  i s  

t h a t  i f  y o u  h a v e  a  j o b  f o r  f i v e  y e a r s ,  d o n ' t  l e t  t h a t  e x t e n d  b e y o n d  t e n  y e a r s .  W h e n  

f i v e  y e a r s  c o m e  u p ,  t r y  t o  r e a c h  o u t  i n  f r o n t  o f  y o u  a n d  p u t  a  b l o c k  o u t  t h e r e  s o  

t h e r e ' s  a  p e r t u r b a t i o n  i n  y o u r  l i f e ;  y o u  h a v e  t o  g o  o v e r  i t  o r  a r o u n d  i t . "  V e r y  s o u n d  

a d v i c e ,  a n d  I  l o o k  b a c k  o v e r  m y  l i f e ,  a n d  i t ' s  b e e n  h a p p e n i n g  v e r y  m u c h  l i k e  t h a t .
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B u t  a f t e r  y o u  l e f t  t h e  G e n e r a l  E l e c t r i c  R e s e a r c h  L a b o r a t o r i e s ,  t h e n  w h o  d i d  y o u  

l i n k  u p  w i t h ?  W a s  i t  t h e  M u n i t a l p ?

Schaefer:

D r o e s s l e r :

S c h a e f e r :

D r o e s s l e r :

Schaefer:

Y e s .  F o r  f i v e  y e a r s ,  t h e n  a n  e x t e n s i o n  o f  a  c o u p l e  o f  m o r e  y e a r s .  A n d  t h e n  I  

d e c i d e d  t o  g o  t o  p r i v a t e  c o n s u l t i n g .  A n d  t h i s  g a v e  m e  c o m p l e t e  f r e e d o m ,  b u t  w a s  

t a k i n g  a  g r e a t  c h a n c e ,  b e c a u s e  I  h a d  a  f a m i l y  b y  t h a t  t i m e .  I  h a d  a  w o n d e r f u l  w i f e ,  

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

t h a t  t i m e ,  b e c a u s e  I  w a s  f r e e ,  t h e  o p p o r t u n i t y  t o  d e v e l o p  a  p r o g r a m  f o r  b r i g h t  

y o u n g s t e r s  c a m e  u p ;  o u r  e d u c a t i o n  c o m m i t t e e  o f  t h e  A M S  w a s  a p p r o a c h e d  b y  

K e n  S p e n g l e r  a n d  T o m  M a l o n e  t o  s e e  w h e t h e r  o r  n o t  w e  c o u l d  g e a r  u p  t o  t a k e  

a d v a n t a g e  o f  t h e  n e e d  f o r  g e t t i n g  y o u n g  p e o p l e  i n t e r e s t e d  i n  s c i e n c e ,  s a m e  a s  t h e  

k i n d  o f  t a l k  y o u  h e a r  t o d a y .  B u t  t h i s  w a s  s o r t  o f  t h e  S p u t n i k  e r a ,  a n d  I  w a s  j u s t  a  

m e m b e r  o f  t h e  e d u c a t i o n  c o m m i t t e e  w i t h  J e r r y  S p a r  a n d  R o s c o e  B r a h a m  a n d  t h r e e  

o r  f o u r  o t h e r s .  W e  w e r e  a p p r o a c h e d  t o  s e e  w h e t h e r  o r  n o t  w e  w o u l d  b e  w i l l i n g  t o  

t a k e  a  c h a n c e  i n  d e v e l o p i n g  a  s u m m e r  i n s t i t u t e  f o r  y o u n g  p e o p l e .  I  w a s  t h e  o n l y  

o n e  a v a i l a b l e  t o  h a v e  t h e  t i m e  t o  d o  t h i s ,  a n d  I  t o l d  t h e  c o m m i t t e e  t h a t  i f  t h e y  

[ w o u l d ]  l e a v e  m e  a l o n e ,  I  w o u l d  t a k e  o n  t h e  r e s p o n s i b i l i t y .  S o ,  w i t h  T o m  

M a l o n e ' s  h e l p ,  w e  d e v e l o p e d  a  p r o g r a m  a t  t h e  L o o m i s  S c h o o l .  I  w a s n ' t  a t  a l l  s u r e  

t h a t  m y  i d e a s  w o u l d  w o r k ,  s o  w e  h a d  P r o f e s s o r  C o n s t a n t  a g r e e  t o  g i v e  a  c o u r s e  i n  

p h y s i c s  a s  p a r t  o f  t h e  d a y ,  s o  t h a t  i f  m y  i d e a s  d i d n ' t  w o r k  o u t ,  t h e  s t u d e n t s  

w o u l d n ' t  b e  w a s t i n g  t h e i r  t i m e - - t h e y  w o u l d  h a v e  a  p r e t t y  s o l i d  p h y s i c s  b a c k g r o u n d  

a t  t h e  e n d  o f  t h e  s u m m e r .  T h i s  w a s  a n  e i g h t - w e e k  p e r i o d ,  a n d  w h e n  I  w e n t  t o  

L o o m i s  S c h o o l ,  t h e y  w e r e  r a t h e r  a p o l o g e t i c  a b o u t  t h e  s p a c e  t h e y  h a d  a v a i l a b l e ,  

w h i c h  w a s  a  f i r i n g  r a n g e  o f  t h e  s c h o o l - - t h e  b a s e m e n t  w i t h  j u s t  c o n c r e t e  w a l l s ,  

n o t h i n g  e l s e .  I  t o l d  t h e m  i f  t h e y  c o u l d  g i v e  m e  f o r t y  t a b l e s  f o r  m y  s t u d e n t s ,  a n d  

c h a i r s ,  a n d  a  b i g  t a b l e ,  t h a t ' s  a l l  I  n e e d e d .  S o  I  b r o u g h t  a l l  m y  e q u i p m e n t  f r o m  m y  

h o m e  l a b o r a t o r y  a n d  g o t  a  l o t  o f  t h i n g s  f r o m  t h e  h a r d w a r e  s t o r e  a n d  t h e  t e n - c e n t  

s t o r e ,  a n d  s e t  u p  a  p r o g r a m  o f  r e s e a r c h .  B e f o r e  I  l e f t  t o  L o o m i s ,  I  m a d e  a  l i s t  o f  

1 0 0  p r o j e c t s  t h a t  I  k n e w  w o u l d  b e  i n t e r e s t i n g  f o r  t h e  s t u d e n t s  t o  d o  r e s e a r c h  o n ,  

a n d  c i r c u l a t e d  t h e s e  l i s t s  t o  t h e  s t u d e n t s ,  a n d  h a d  t h e m  m a k e  a  l i s t  o f  t e n  p r o j e c t s  

t h a t  a p p e a l e d  t o  t h e m .  I n  c h e c k i n g  o v e r  t h e  l i s t s  t h e y  p r e p a r e d ,  I  f o u n d  t h a t  I  

c o u l d  g i v e  t h e m  t h e i r  n u m b e r  o n e  s e l e c t i o n  w i t h  e q u i p m e n t  f r o m  m y  l a b o r a t o r y ,  

w h i c h  w o u l d  p u t  t h e m  i n  b u s i n e s s .  S o  I  s p e n t  a b o u t  t w e n t y  m i n u t e s  w i t h  e a c h  o n e  

o f  t h e  s t u d e n t s ,  t o l d  t h e m  w h a t  t h e y  h a d  t o  d o  a n d  l e t  t h e m  a l o n e .  I t  j u s t  w o r k e d  

o u t  p e r f e c t l y .

S o  t h i s  w a s  a  h a n d s - o n  e x p e r i m e n t a l  s u m m e r ?

H a n d s - o n  e x p e r i m e n t .  I n  f a c t ,  o n e  o f  t h e  b o y s  c a m e  t o  m e  a t  t h e  e n d  o f  t h e  

p r o g r a m  a n d  s a i d ,  " I  n e v e r  k n e w  t h e r e  w e r e  s o  m a n y  t h i n g s  y o u  c o u l d  d o  w i t h  

S c o t c h  t a p e . "  I t  w a s  a  v e r y  e x c i t i n g  o p e r a t i o n .

Now how long did you carry on this program?

Eight years.
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Droessler: And you called it the--

S c h a e f e r :

D r o e s s l e r :

S c h a e f e r :

D r o e s s l e r :

S c h a e f e r :

" N a t u r a l  S c i e n c e s  I n s t i t u t e . "

" N S I . "  A n d  w h o  p r o v i d e d  t h e  f u n d s  t o - - ?

I n i t i a l l y ,  N S F ,  b u t  a f t e r  t h r e e  y e a r s ,  I  g o t  t h e  m o n e y  f r o m  t h e  K e t t e r i n g  

F o u n d a t i o n .  I n  f a c t ,  t h a t  p r o c e s s  w a s  v e r y  e m b a r a s s i n g  t o  D a v e  B a r r y  w h o  w a s  

d i r e c t o r  o f  A S R C  a t  t h e  t i m e .  I  j u s t  w r o t e  a  l e t t e r  t o  E d  V o s s  o f  K e t t e r i n g  

F o u n d a t i o n .  H e  c a m e  t h r o u g h  w i t h  a b o u t  $ 1 5 0 , 0 0 0 .  N o  s t a n d a r d  p r o c e d u r e  a t  a l l .

N o  l e n g t h y  p r o p o s a l ,  g r e a t  b u d g e t  a n d  a l l  t h a t . . . Y e s ,  t h a t  w o u l d  b e  e m b a r a s s i n g  t o  

t h e  o r g a n i z a t i o n  t o  h a v e  t h a t  m o n e y  c o m i n g  i n  a n d  n o  p r o p o s a l  t o  b a c k  i t  u p ,  n o  

p a p e r w o r k .

I t  w a s  a  l o t  o f  f u n .  T h e  K e t t e r i n g  F o u n d a t i o n  t o l d  m e  a f t e r w a r d  t h a t  t h e y  n e v e r  

h a d  a  p r o j e c t  w h i c h  u s e d  s o  l i t t l e  m o n e y .  O r i g i n a l l y ,  I  g u e s s  i t  w a s  f o r  t h r e e  

y e a r s ,  a n d  i t  e n d e d  u p  a b o u t  d o u b l e  t h a t .  B u t  t h a t ' s  w h a t  g o t  m e  i n t o  t h e  

u n i v e r s i t y ,  b e c a u s e  H e n r y  L a n f o r d ,  s o n  o f  O s c a r ,  h a d  s u c h  a  p r o f o u n d  c h a n g e  t o  

o n e  p e r i o d  t h a t  O s c a r  s a i d ,

END OF TAPE 1, SIDE 2
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Interview with Vincent Schaefer

TAPE 2, SIDE 1

D r o e s s l e r :  T h i s  i s  t h e  b e g i n n i n g  o f  s i d e  A ,  t a p e  3  [ s i c ]  o f  t h e  c o n v e r s a t i o n  w i t h  V i n c e n t  

S c h a e f e r .  I t ' s  3  p m  o n  M a y  t h e  8 th , 1 9 9 3 .  V i n c e ,  l e t ' s  t a l k  a b o u t  y o u r  

r e l a t i o n s h i p s  a n d  d i s c o u r s e  w i t h  t h e  u n i v e r s i t i e s  o f  o u r  c o u n t r y .

S c h a e f e r :  M m m  h m m .  C e r t a i n l y ,  a f t e r  I  f o u n d  a  w a y  t o  m o d i f y  c l o u d s  w i t h  d r y  i c e  s e e d i n g ,  

I  b e g a n  t o  s e e  t h e  p o s s i b i l i t y  o f  u s i n g  s o m e  o f  t h e  c o n t a c t s  t h a t  w e r e  d e v e l o p i n g  

w i t h  m e  i n  w e s t e r n  u n i v e r s i t i e s  t o  h e l p  t h e m  s t a r t  d e p a r t m e n t s  o f  a t m o s p h e r i c  

s c i e n c e .  B u t  I  d i d n ' t  h a v e  m u c h  o f  a n  o p p o r t u n i t y  t o  d o  t h i s  o n  a  s e r i o u s  b a s i s  

u n t i l  I  b e c a m e  d i r e c t o r  o f  r e s e a r c h  o f  t h e  M u n i t a l p  F o u n d a t i o n  i n  1 9 5 2 .  A n d  a t  

t h a t  t i m e ,  o n e  o f  t h e  f i r s t  c o n t a c t s  I  h a d  w a s  w i t h  t h e  U n i v e r s i t y  o f  A r i z o n a .  L e w  

D o u g l a s ,  w h o  w a s  f o r m e r  A m b a s s a d o r  t o  G r e a t  B r i t a i n ,  a n d  R i c h a r d  R e e v e ,  w h o  

o w n e d  a  b i g  r a n c h  b a c k  o f  T u c s o n ,  a p p r o a c h e d  m e  a n d  w o n d e r e d  w h e t h e r  o r  n o t  

i t  w a s n ' t  p o s s i b l e  t o  d e v e l o p  a  c o o p e r a t i v e  a c t i v i t y  w i t h  t h e  u n i v e r s i t y .  A n d  I  

e n c o u r a g e d  t h e m  a l o n g  t h i s  l i n e ,  a n d  s o r t  o f  s o w e d  t h e  s e e d  f o r  s o m e t h i n g  t h a t  

f i n a l l y  b e c a m e  t h e  D e p a r t m e n t  o f  A t m o s p h e r i c  S c i e n c e ,  o r  w h a t e v e r  i t ' s  n o w  

c a l l e d  a t  t h e  U n i v e r s i t y  o f  A r i z o n a .  I  s p e n t  p a r t s  o f  a  w e e k  t a l k i n g  w i t h  t h e  

p r e s i d e n t  a n d  a  f e w  o t h e r  p e o p l e ,  a n d  t h e n  n o t h i n g  v e r y  m u c h  h a p p e n e d .  B u t  I  

s t a y e d  i n  c o n t a c t  w i t h  D o c t o r  - -  w i t h  L e w  D o u g l a s  a n d  D i c k  R e e v e ,  a n d  

e v e n t u a l l y ,  I  l e a r n e d  t h a t  F r a n k  L u d l u m  a n d  B .  J .  M a s o n  h a d  b e e n  i n v i t e d  t o  s o r t  

o f  l o o k  o v e r  t h e  k i n d  o f  t h i n g s  I  h a d  r e c o m m e n d e d ,  a n d  I  g u e s s  t h e y  m o r e  o r  l e s s  

a p p r o v e d  i t ,  a n d  t h e  d e p a r t m e n t  w a s  f o r m e d ,  w i t h  D r .  K a s s a n d e r  a s  t h e  c h a i r m a n  

a n d . . . I  c a n ' t  r e m e m b e r  w h a t ' s  t h e  n a m e  o f  t h e . . . I  c a n ' t  r e m e m b e r  t h e  n a m e  o f  t h e  - ­

o n e  o f  t h e  c h i e f  y o u n g  s c i e n t i s t s  w h o  w e n t  t h e r e .

D r o e s s l e r :  Y o u  m e a n  J i m  M c D o n a l d ?

S c h a e f e r :  J i m  M c D o n a l d .  S o  I  v i s i t e d  t h e m  s e v e r a l  t i m e s  a f t e r  t h a t ,  a n d  i t  l o o k e d  l i k e  t h e y  

w e r e  g e t t i n g  s o m e t h i n g  p r e t t y  g o o d  u n d e r w a y .  A n d  t h e n  y o u  a n d  I  b e c a m e  

i n v o l v e d  w i t h  t h e  f o r m a t i o n  o f  t h e  D e s e r t  R e s e a r c h  I n s t i t u t e ,  a n d  I ' l l  n e v e r  f o r g e t  

t h e  a f t e r n o o n  s e s s i o n  w e  h a d  u p  o n  t h e  b a l c o n y  a b o v e  t h e  r i v e r ,  w h e r e  w e  s o r t  o f  

h a t c h e d  t h e  p l a n s  t o  a p p r o a c h  V i c e  P r e s i d e n t  W o o d  - -  W a l t e r  W o o d  - -  w i t h  a  p l a n  

t o  f o r m  a  r e s e a r c h  i n s t i t u t e ,  w h i c h  h e  e n t h u s i a s t i c a l l y  s u p p o r t e d ,  a n d  a s k e d  u s  t o  

t r y  t o  h e l p  a n d  - -  t o  f i n d  a  d i r e c t o r .  A n d  w e  t r i e d  v e r y  h a r d  t o  g e t  H e l m u t  

W e i c k m a n n  i n v o l v e d ,  b u t  h i s  w i f e  d i d n ' t  l i k e  t h e  c l i m a t e  o f  A r i z o n a  - -  o f  N e v a d a ,  

I  s h o u l d  s a y .  A n d  n o t h i n g  m u c h  h a p p e n e d .  T h e n  I  s u g g e s t e d  t h e y  - -  I  k n e w  t h a t  

W e n d e l l  M o r d y  w a s  i n t e r e s t e d  i n  f i n d i n g  a  j o b ,  a n d  w e  a p p r o a c h e d  W e n d e l l ,  a n d  

h e  b e c a m e  q u i t e  e n t h u s i a s t i c .  A n d  b e i n g  t h e  t o p - n o t c h  s h o w m a n  t h a t  h e  i s  a n d  

o p e r a t i o n  p e r s o n ,  h e  s o o n  h a d  t h e  F l e i s c h m a n n  F o u n d a t i o n  a n d  o t h e r  g r o u p s  

( l a u g h t e r )  s u p p o r t i n g  a  v e r y  a c t i v e  g r o u p .  A n d  a t  t h e  i n i t i a l  p e r i o d ,  W e n d e l l  a n d  

J o y  L e e l a n d  w e r e  t h e  t w o  p e r s o n s  i n  D R I ,  a n d  t h a t  w a s  t h e  c a s e  f o r  s e v e r a l  y e a r s .  

B u t  t h e n  w i t h  f u n d s  f r o m  t h e  F l e i s c h m a n n  F o u n d a t i o n ,  h e  m a n a g e d  t o  g e t  a  v e r y  

s u b s t a n t i a l  p r o g r a m  u n d e r w a y .  B u t  i n s t e a d  o f  t a k i n g  m y  a d v i c e ,  w h i c h  w a s  t o
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s u p p o r t  o u t s t a n d i n g  y o u n g  s c i e n t i s t s  f u l l y ,  h e  c h o s e  t h e  o t h e r  w a y :  t o  u s e  t h e  

f u n d s  h e  h a d  t o  s u p p o r t  t h e m  p a r t w a y ,  a n d  t h e n  d e p e n d  o n  t h e m  t o  r a i s e  

a d d i t i o n a l  m o n e y .  A n d  I  t h i n k  t h a t  h a s  p l a g u e d  t h e m  f o r e v e r  - -  e v e r  s i n c e ,  

b e c a u s e  t h e  p r i n c i p a l  s c i e n t i s t s  h a v e  a l w a y s  h a d  t o  d o  s o m e  s c u r r y i n g  a r o u n d  t o  

f i n d  f u n d s ,  w h i l e  I  t h i n k  t h a t  o u r  A S R C  w a s  m u c h  s t r o n g e r  f r o m  t h e  s t a n d p o i n t  o f  

s t a b i l i t y  a n d  m o r a l e  o n  t h e  p a r t  o f  t h e  s c i e n t i s t s  w e  h a d ,  t h e  y o u n g  s c i e n t i s t s  w e  

h a d ,  b e c a u s e  w e  s u p p o r t e d  t h e m  f u l l y ,  a n d  t o l d  t h e m  t h a t  i f  t h e y  w a n t e d  g r a d u a t e  

s t u d e n t s  o r  s p e c i a l  e q u i p m e n t ,  t h a t  w a s  u p  t o  t h e m .  A n d  t h a t  w o r k e d  e x t r e m e l y  

w e l l .

Y o u  k n o w ,  l o o k i n g  b a c k ,  i t  m a y  b e  t h a t  W e n d e l l  d i d  n o t  a s k  e n o u g h  o f  t h e  

u n i v e r s i t y  a n d  o f  t h e  s t a t e  o f  N e v a d a .  W h e r e a s  h e r e  a t  A S R C ,  y o u  h a d . . .

W e l l ,  h e  h a d  a  l o t  o f  m o n e y  f r o m  F l e i s c h m a n n  - -  s e v e r a l  m i l l i o n  d o l l a r s .

S o  h e  h a d  t h e  m o n e y ,  b u t  - ­

H e  h a d  t h e  m o n e y ,  b u t  - -  

- -  h e  u s e d  i t  d i f f e r e n t l y ?

T h a t ' s  r i g h t .  H e  s p e n t  h i m s e l f  p r e t t y  t h i n  i n i t i a l l y .  H e  h a d  t h e  f i v e  d i f f e r e n t  

d e p a r t m e n t s ,  a n d  h e  s o r t  o f  f o r m e d  t h e  d e p a r t m e n t s  b e f o r e  h e  g o t  t h e  p e o p l e .

W e l l ,  w e  j u s t  s o u g h t  t o  g e t  t h e  v e r y  b e s t  p e o p l e  w e  c o u l d  f i n d  - -  y o u n g  p e o p l e  - ­

a n d  t h e n  l e a v e  t h e m  a l o n e .  S o  w e  h a d  q u i t e  a  d i f f e r e n c e  i n  o p i n i o n  a b o u t  t h e  

w a y . . .

H e  a l s o  b u i l t  a  v e r y  u n i q u e  f a c i l i t y  t h e r e  c a l l e d  - ­

O h ,  v e r y  m u c h  s o .

- -  t h e  - -  w h a t  w a s  t h a t  c a l l e d ?  T h e  " A t m o s p h e r i u m ? "

Y e s .  B u t  t h a t  o n l y  l a s t e d  a  f e w  y e a r s .

M m m  h m m .  B u t  i t  w a s  s u p p o s e d  t o  - ­

A n d  t h e n  i t  w a s  t a k e n  o v e r  b y  t h e  u n i v e r s i t y .

Y e a h .  I t  w a s  q u i t e  a  d r a w .  A  l o t  o f  p e o p l e  j u s t  c a m e  t o  - ­

O h ,  i t  w a s  b e a u t i f u l .  A  b e a u t i f u l  s e t u p .

Y e a h .  C a m e  t o  t h e  u n i v e r s i t y  t o  s e e  i t  - ­

Y e a h .

-- and see the programs there.
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Y e a h .  H a d  a  v e r y  s p e c t a c u l a r  o p e r a t i o n .  A n d  h e  p i o n e e r e d  t h e  u s e  o f  t h e  - -  w h a t  

i s  n o w  t h e  O m n i m a x ,  o r  w h a t e v e r  i t ' s  c a l l e d ,  t h i s  f u l l  - -  h u g e  s c r e e n  p r e s e n t a t i o n  

o f  s o m e  s u b j e c t .  H e  h a d  t h e  o r i g i n a l  c o n c e p t s ,  a n d  h e l p e d  p u t  t h a t  w h o l e  t h i n g  

t o g e t h e r .  S o  h e  w a s  a n  o u t s t a n d i n g  p e r s o n  w i t h  l o t s  o f  g o o d  i d e a s .  T h e n  I  

b e c a m e  i n v o l v e d  w i t h  t h e  U n i v e r s i t y  o f  C o l o r a d o  - -  C o l o r a d o  S t a t e  U n i v e r s i t y ,  

a n d  m a n a g e d  t o  g e t  H e r b  R i e h l  v e r y  m u c h  i n t e r e s t e d  i n  b e c o m i n g  h e a d  o f  t h e i r  

r e s e a r c h  d e p a r t m e n t .  O r  c h a i r m a n  o f  t h e  D e p a r t m e n t  o f  A t m o s p h e r i c  S c i e n c e .

B u t  t h e n  t h e r e  d e v e l o p e d  s o m e  r e a l  - -  v e r y  s e r i o u s  p r o b l e m s  b e t w e e n  D i c k  

S c h l e i s n e r  ( s p ? )  a n d  H e r b  R i e h l .  S c h l e i s n e r ,  w h o  I  w o r k e d  w i t h  i n i t i a l l y ,  w a s  

v e r y  e n t h u s i a s t i c  a b o u t  p u t t i n g  t o g e t h e r  a  d e p a r t m e n t ,  a n d  g o t  t h e  s u p p o r t  o f  t h e  

p r e s i d e n t .  B u t  t h e n  b e g a n  s e e k i n g  g r a n t  f u n d s ,  a s  I  r e m e m b e r  i t ,  a n d  r a n  i n t o  a  

p r o b l e m  w i t h  H e r b  R i e h l .  A n d  f o r  a  w h i l e ,  I  g u e s s ,  H e r b  w a s n ' t  b u y i n g  a n y  o f  t h e  

t h i n g s  S c h l e i s n e r  w a s  d o i n g .  F i n a l l y ,  p e a c e  w a s  d e c l a r e d ,  a n d  S c h l e i s n e r  m o v e d  

o n  t o  t h e  S c h o o l  o f  M i n e s  a t  R a p i d  C i t y ,  w h e r e  h e  b e c a m e  - -  e v e n t u a l l y  b e c a m e  

p r e s i d e n t ,  a n d  h a s  d o n e  a  v e r y  f i n e  j o b  u p  t h e r e .

H e  c e r t a i n l y  h a s .  H e  d i d  a  f i n e  j o b  a t  C o l o r a d o  S t a t e ,  y o u  k n o w ,  a n d  - ­

Y e s ,  I  k n o w .

- -  m o v i n g  i t  f r o m  z e r o  o n  u p ,  a n d . . .

S u r e ,  s u r e .

A n d  i f  h e  h a d n ' t  h a d  t h a t  d i f f i c u l t y  w i t h  H e r b  R i e h l  - ­

Y e a h .

- -  h e  w o u l d  h a v e  m a d e  e v e n  f a s t e r  p r o g r e s s .

T h a t ' s  r i g h t .  T h e n  I  b e c a m e  i n v o l v e d  w i t h  M o n t a n a  S t a t e  U n i v e r s i t y ,  w i t h  A r m o n  

S u p e r  ( s p ? ) .  T h e y  w e r e  c a r r y i n g  o n  a  r a t h e r  i m a g i n a t i v e  c l o u d  s e e d i n g  o p e r a t i o n ,  

t r y i n g  t o  a u g m e n t  t h e  s n o w p a c k  i n  t h e  h i g h  c o u n t r y .  A n d  I  s p e n t  s e v e r a l  d a y s  

w i t h  h i m  b a c k  i n  t h e . . .  I  l e a r n e d  h o w  t o  r u n  a  s n o w m o b i l e ,  a n d  h a d  a  v e r y  

i n t e r e s t i n g  t i m e  i n  t h e  b a c k c o u n t r y ,  l o o k i n g  a t  s o m e  o f  t h e i r  s n o w  c o l l e c t i n g  

e q u i p m e n t  a n d  t h i n g s  o f  t h a t  s o r t .  B u t  t h a t  d i d n ' t  a m o u n t  t o  a  v e r y  l a r g e  

c o n t r i b u t i o n .  T h e n  t h e r e  w a s  a  g r o u p  a t  t h e  U n i v e r s i t y  o f  W y o m i n g .  I  c a n ' t  

r e m e m b e r  t h e  n a m e  - -  J o h n . . .  ?

B e l l a m y .

B e l l a m y .

F r o m  C h i c a g o .

T h a t ' s  r i g h t .  T h a t ' s  r i g h t .  J o h n  B e l l a m y  a s k e d  m e  t o  b e c o m e  i n v o l v e d  w i t h  h i m ,  

s e e  i f  w e  c o u l d  p u t  t o g e t h e r  a  g r o u p  t h a t  w o u l d  b e  i n v o l v e d  w i t h  c l o u d  s e e d i n g
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and such things. And invited me to look over the Elk Mountain setup. I went to 
the summit of Elk Mountain with several other supporting people. They got 
funding from the Bureau of Reclamation. And previously, I had suggested 
making a observatory out of a -- just a two-doored structure like a garage, with 
moveable doors on either end. So when you wanted to sample the clouds, you just 
opened the two doors, you just opened the doors and the cloud would go right 
through. (laughter) And that was a wild place. The wind was always blowing 
very hard, about -- almost hurricane force. And I'll never forget one time we were 
trying to put out a balloon. And we got the balloon inflated, released it outside -­
it went right back into the building! (laughter) But they called that the "Schaefer 
Shack." (laughter)

(laughter)

But we had some very interesting times up there, and that was a wild place. And I 
don't' know whether it's still used, but it was an ideal place for some quantitative 
studies, because there are two peaks about a half-mile apart. You could do one 
thing at -- on the upwind site, and measure whatever happened on the downwind 
site. And then I became involved with RPI, and at that time, it was shortly after I 
left General Electric. I brought Ray Falconer with me, and we got quite involved 
in atmospheric electricity studies, and with the mountain or ridge station that RPI 
had east of the campus by eight or ten miles, carried out quite a few studies. But 
that was one of the things that didn't work out too well, because we found a 
conflict with the president's basic ideas and the way he wanted to see the 
academic programs move. I brought in Wendell Mordy to see whether he would 
be interested in becoming head of that group because Robert Fleischer, who was 
on the staff of the university, urged me to try to see what we could do about that. 
But after Wendell had met with President Falson (sp?), he decided that he didn't 
want to have anything (laughter) involved with him. And I could appreciate his 
attitude.

And again, looking -- you know, in hindsight, looking back, that was a good 
decision, because it allowed the State University of New York at Albany to 
become more developed and -­

Right.

-- actually take on the responsibility for -­

Yeah.

-- atmospheric sciences in this region of the -­

Right.

-- U.S.
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Yeah. Because a lot of the thinking that went into ASRC development was 
initially planned for RPI. Then I had some very nice relationships with the Bureau 
of Reclamation, with the head of the Bureau, Clyde Domeny (sp?), and Walter 
Gartzska (sp?). And Walter and I got along extremely well. I got to know him 
quite well when he built his mountain house up at New Brady (sp?), Colorado. 
And initially, our contact was with evaporation reduction from reservoirs, and I 
supplied them with a lot of the information we had -- Langmuir and I had worked 
on in preventing evaporation from a water surface. And they set up a pretty big 
operation in one of the Texas towns -- I don't know whether it was Houston or 
Dallas -- where they had a spectacular operation where, on a windy day, the 
monolayer that was spread out on the surface of the lake prevented any waves 
from happen- forming, just like a mirror. But again, we learned by the field 
operation that wind was a problem, because while it held for a while, after a 
while, a small difficulty would happen, and then it would progressively get worse, 
and after half an hour or so, the entire film would collapse. Then we went -- we 
became involved with the University College at Fredonia. Dr. Langmuir -- Dr. 
Oscar Lanford, who had been director of ASRC, came to me rather with a 
troubled look on his face and said he'd been offered the presidency of Fredonia. I 
says, "Well, by all means, take it, because that'll give us a chance to expand 
(laughter) our activities!" And this happened, and with Lanford's blessing, we 
embarked upon a big study of lake effect snowstorms. That was the first time 
there was a recognition that there was a special type of storm coming off the Great 
Lakes. And they accounted for these very heavy snowfalls at Jackson Hill near 
Booneville, and other big ski area near Turin. And some years later, that was -­
study was...expanded, and quite a bit of information was obtained about the nature 
of such violent storms. And then, of course, we had a very strong relationship 
with Jack Workman (sp?). Dr. Workman was head of the School of Mines, but it 
was now called Mexico -- New Mexico Tech, and we began working with him 
very actively about -- in 1948. And we initially set up our programs and our 
project at "the Ranch," as he called the School of Mines, which is now occupied 
by the Los Alamos -- the Sandia Laboratories. They took over, condemned the 
land, and took over while Workman moved down to Socorro. And we worked 
very actively with Dr. Workman and his staff for a number of years, and helped 
identify the location, which is now occupied by Langmuir (sp?) Laboratories on 
top of the mountains.

I remember that was a long and fruitful arrangement you had with Jack Workman, 
and he -­

Well, I had a very wonderful time.

Yeah. It's Soccoro, and for yourself, and for Langmuir, and for others, it gave you 
a place where you could operate from, and -­

Yeah.
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And then I had a very nice relationship worked out with the University of 
Northern Arizona.

Right.

And with the help of the Fleischmann Foundation, I managed to get enough 
money to put up a building for -- centered around students, young students. And 
ran that for a number of years. And it's -- was initially called "Fleischmann Hall;" 
(laughter) they now call it "Schaefer Hall."

Is it, now?

Yeah. Still used as a adjunct apartment for visiting scientists, and I have the 
availability of it any time I can find my way clear to get out there. Which I haven't 
managed to do. But they had a very exciting research center, with all sorts of 
disciplines. And we carried out some very serious studies. Lake Powell, when 
Lake Powell was being -- just being filled, and that's where -- when I met Orson 
Anderson. And then of course, the development at Albany, which initially was a 
operation geared to relate to the entire system. We had a -- we still have a -- I 
believe, a arrangement with the central office to head up atmospheric sciences 
within the university system. But it turned out to be more practical to do this 
under the aegis of the university at Albany. And that's the way ASRC operates at 
the present time. So all in all, I -- while I don't claim to have influenced the 
departments of atmospheric sciences to a profound degree, I think I was somewhat 
responsible for the initial contacts with the presidents, because I had a stature at 
that time which permitted me to talk with them man-to-man, and in a number of 
cases, they took my advice.

And that was so very important, too, to have a chief executive officer, the 
president of the college or university, become familiar with -­

Yeah.

-- atmospheric sciences -­

Right.

-- on his campus and what the potential was.

Yeah.

And he was -- what a better way to do that than to have someone like yourself 
come on campus and meet with him, and others (inaudible). So to lead the way 
for the departmental people to --

-- in the Southwest whenever you wanted to.
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Yeah. And during the -- that early period at SUNYA -- State University of New 
York at Albany -- we formed the department by taking advantage of the 
experience that John Scott had at the University of Wisconsin. And he pretty 
much copied the setup they had at the University of Wisconsin, and that became 
the -- you might say the "charter" for the department.

Well, Vince, that's quite a fine recollection you have of your association and 
interplay with the western universities. I'd like you now to reflect on some of your 
activities in the offshore -- in the international sphere of meteorology.

First time I went to Europe, I was involved with a -- I guess it was the centenary 
celebration of the World Meteorological Society. And I was put up at Oxford 
University. Nearly froze to death. That's the coldest bunch of buildings I think 
(laughter) in the university.

In England, you don't need heat -­

Anyway...

-- in your rooms.

(laughter) Had a little bit of a heating unit about the size of a pencil (laughter) and 
about a foot long. That was the source of heat for the whole -- your room. And I 
was so cold, I raided the -- all of the lockers that have clothing, and just piled the 
clothes on top of me (laughter) -- and was still cold! But that was a wonderful 
time. I met Sir Watson-Watt, who was credited with inventing the radar. And he 
invited me to give a special lecture before a physical society, I think it was. And 
they just gave me the royal treatment. And I met Ludlum and Mason, and most of 
the younger people, and a number of the older people. And that was right after the 
-- I discovered the dry ice seeding, so I had a rather interesting lecture I gave. 
About the same time, or maybe a year or so later, I was invited to go to 
Switzerland by de Quervain, and I spent about a week at their Snow and 
Avalanche Research Institute doing my own research, and found some very 
interesting relationships with the crystalline structure of ice.

I thought -- was that "Davos?"

"Davos," yeah.

Or "Devos?" And Roland...?

Right.

-- move forward.

Marcel de Quervain.
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Yeah.

Yeah. Roland was moving on up, and Marcel was in charge.

He was at the University of Zurich, with Sanger.

With Professor Sanger? Roland Liszt (sp?)?

Yeah.

I believe he took over that laboratory after Marcel left, and then...

No.

He didn't?

No.

Oh, he had a -­

This is snow and avalanche research. That was up in the mountains.

Yeah.

I've forgotten who did succeed him, but it wasn't Roland.

Mmm hmm.

That really wasn't his field. His field was more related to hail and -- 

Mmm hmm.

-- wind tunnels and so on.

Yeah. Well, he had a wind tunnel up there -­

Yeah.

-- that he ran, you know, up in the avalanche station, Roland did, because I 
remember he took -­

I didn't know about that.

Yeah. He took me up there to visit.

Yeah. He was there at that time. That's right.

That must have been later on.
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Mmm hmm. And then I spent some time in Scandinavia, first in Stockholm, then 
in Oslo and Bergen. During Project Shower, which occurred in the early period of 
my contact with the Munitalp Foundation, I was invited by Wendell Mordy to 
participate in Project Shower. And this was just a marvelous operation. We were 
there for about a month. Lived in the abandoned Officers Club. And it was a very 
exciting operation, because everybody was there with their objectives to do 
research. Duncan Blanchard was studying...

Project Shower was based at the University of Hawaii, wasn't it?

Not really. It was in the Officers Club.

Mmm hmm.

It was just a group of interested people that Wendell brought together. That was 
before they formed the Geophysical Institute, and in fact, I think he was related to 
the sugar association.

Yeah: the pineapple growers.

Well, the pineapple and sugar operation.

Mmm hmm.

We worked on the big island.

So you were studying clouds and the rain mechanism?

Yeah. Up near the top of the clouds. Which you could do by going up the Saddle 
Road. And you could get up above the clouds, and then gradually, the clouds 
would creep up the mountain and engulf you. And we measured -- I measured the 
atmospheric electricity related to the formation of these clouds. Duncan was 
measuring the particle size distribution, and we spent a number of very enjoyable 
days together.

Then, moving further west?

Well, actually, we had several interesting times at the university. I had -- at the 
Hawaiian Islands --

Mmm hmm.

-- studying ozone and air pollution. I had my portable equipment, and made many 
measurements on the coast and up in the high mountains, including Mauna Kea, 
Mauna Loa, Haleakala... And learned a great deal about the air qualities of that 
region. In fact, they are sort of benchmark stations -- benchmark measurements,

Yeah, it was. When I went over to visit Sanger.
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because I don't know of anybody who has made the intensive measurements that I 
made. One of these days, they ought to be repeated.

So you were measuring atmospheric particulate? So if you're...

Mmm hmm. With a Gardner Counter.

Gardner Counter, right.

And measuring ozone with the fluorescent device. And then I used the gas to 
particle reaction measured with a Gardner Counter to predict what the fluorescent 
ozone detector would say. And was able to predict it, to Broker's (sp?) surprise. 
(laughter) Because there is a fantastic interaction between particles when you 
have the right combination of chemicals that produce particles. And in three 
seconds, you can go from a background level of less than a thousand particles per 
cubic centimeter to ten million in three seconds. Such a powerful unit. And 
somebody, someday should really explore this possible -- these relationships, 
because they're still (hanging fire?). And Broker (sp?) and I made a number of 
stratospheric plates from Boston to the Hawaiian Islands at 43,000 feet, and 
measured the ozone concentrations and other particulates. Most of the time, the 
air was extremely clean, but every so often, we would find plumes of 
contaminated air. And then I did the same kind of measurements on the way to 
the Fiji Islands, and found that at the equator, it was very different relationships 
than on either side. And spent a week or two on a little island off the coast of Fiji 
measuring particles. I left my equipment with the native who I trained to make 
these measurements, and got quite a bit of information from him.

Mmm hmm.

Then I spent several interesting days up at the Geophysical Institute up at the 
University of Alaska.

Mmm hmm.

At the Geophysical Institute. And I made a profile of ozone from Anchorage to 
London. And at that time, there was no filter system on the Boeing planes, and 
the stewardesses were complaining of terrible headaches, and I got a headache just 
like they who were complaining about -- from ozone. We found concentrations 
ten times higher than were supposed to be allowable -- 1,200 parts per billion.
And then on the way back from Heathrow in London to Boston, I was in touch 
with a captain. See, I made my measurements by tapping the little gadget on -­
above every seat, which is used for -­

Bringing fresh air in?

-- ventilation.
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Droessler: Yeah.

Schaefer: And that, at that time, connected directly with the outside.

Droessler: Mmm hmm.

Schaefer: So it was possible to get a direct measurement of the outside air. And in doing so. 
I told the pilot who I was in touch with that we must be approaching some 
contaminated source. He said, "That isn't possible. We have a clear run all the 
way to Boston." About an -- 15 minutes later, he sent word back that they were 
overtaking a (Comet?) that wasn't supposed to be there. (laughter) He was quite 
impressed!

Droessler: My goodness! I haven't heard much about headaches by crews or passengers on 
aircraft lately. Is that... ?

Schaefer: No. See, they put filters in.

Droessler: They have filters? I --

Schaefer: Yeah.

Droessler: -- see. So the air coming in is filtered?

Schaefer: So you can't measure -- make the kind of measurements (laughter) I used to make.

Droessler: Mmm hmm. Well, that assures that the cabin air is --

Schaefer: Is pretty good.

Droessler: Is pretty good?

Schaefer: Yeah.

Droessler: And not --

Schaefer: Unless they have smokers.

Droessler: Yeah. And not toxic.

Schaefer: Yeah.

Droessler: Yeah. Smoking has just about disappeared now from aircraft, too.

Schaefer: Yeah. It used to be, you had a gift sample.

Droessler: Mmm hmm. Yeah, that's a long time ago. Did you ever conduct research in the
Far East? You know, in Japan or...?
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On Hokkai do? Yeah, on...

Austin Hogan (sp?) and I spent quite a bit of time over in Japan with Miguno 
(sp?) and a younger Japanese. And we got measurements all over Hokkaido. 
Went up into the regions where they get the very heavy snows from the Sea of 
Japan, and then we went to the summit of Mount Heini (sp?), where the Japanese 
have a mountain station. Got measurements up there. (laughter) One of the 
amazing -- amusing things about that visit: when I got up to the summit, I found 
they had lengthened the bunk by three feet to accommodate me. (laughter) 
Because these Japanese were all from the -- probably poorer background, so they 
were very short people. The later Japanese are much taller.

Yes, yes. They've got better diets.

Yeah.

I think that's the secret.

Yeah. But I made a lot -- many measurements in the vicinity of the University of 
Hokkaido. I went back into the back country. I was invited to a ski lodge where 
there was supposed to be some hot springs to see whether they were anything like 
that Yellowstone operation, possible -- but found that it was a very minor hotspot. 
So that pretty much was the disappointment, but we were caught by -- in a 
blizzard for two or three extra days, and to this day, I don't like raw egg, which is 
what (laughter) the main breakfast specialty of the hostel...

You mean they didn't boil it at all? Three minutes or -­

Oh, no. Just raw. (laughter)

Just raw? Oh, no. That's a bit much.

Yeah. (laughter)

So -­

But that was where we (laughter) were introduced to the communal pools, where 
the older and younger people congregate in these very hot tubs. Initially, you'd 
think you just couldn't stand it. Once you get in, it was just marvelous! And Dr. 
Miguno, who -- we were the guests of him, he...a very interesting fellow, in that 
he was always sort of reserved, but as soon as he got in a hot tub, he began 
singing, having the time of his life! (laughter) And the other interesting feature I 
observed with him was as soon as he got in back of an automobile wheel, he 
became a demon. He just was (laughter) one of the wildest drivers I've ever seen. 
(laughter)

Oh, yes. I got a lot of information. (inaudible)
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I also got to know the daughter of Dr. Miguno, Dr. Nakaya (sp?). And she was a 
very brilliant engineer, trained in New York City. And she approached me with a 
request as to whether or not I had any idea how you can make a cloud -- what 
looked to be like a natural cloud. And it so happened that I knew Tom Meade 
(sp?) from El Medina (sp?), California had just discovered a way to make clouds 
of 12 ^ diameter by using a very special nozzle and high pressure. So I 
introduced him to -- I've forgotten what her name was. And they hit it off very 
well. In a very short time, we had the Pepsi-Cola pavilion covered with a cloud. 
And now, she has passed this on to the park system of Japan, and she forms local 
clouds -- fantastic-looking things -- just to sort of -- like a Japanese garden, 
something unusual to -­

Part of the entertainment?

Yeah. I also had a wonderful time in Ireland. I wanted to see the places where 
Aichen (sp?) and others had done their initial air pollution measurements. So I 
visited the sites that they occupied, and got some very interesting measurements 
of ozone and air pollution from continental and maritime air. And then Austin 
Hogan and I went on the Meteor, the ship that the German Meteorological Society 
has. We were invited to go on a cruise up to south of Greenland, and we spent a 
marvelous time with the crew and scientists of this group. Very exciting 
activities. And Austin and I just got a lot of measurements of air particles and... 
So we had -­

END OF TAPE 2, SIDE 1

Interesting, isn't it?
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Interview of Vincent Schaefer

TAPE 2, SIDE 2

Droessler: Perhaps last but not least is the continent of Australia. As I remember, you spent 
a considerable amount of time there -­

Schaefer: Yeah.

Droessler: -- making measurements and conducting research?

Schaefer: Yes. I had a wonderful time. We were invited by Taffy Bowen to spend part of a 
month there at the University of New South Wales. And that's where I met Joe 
Woburn (sp?) and Pat Squires. I was given the use of their laboratory, and I had a 
wonderful time studying some new ideas, and which I had in relation to the 
development of techniques to work with particles. And developed some very nice 
techniques for replicating particles. We initially went to Canberra, and that's 
where the main meetings were held. And then after that, the group dispersed, and 
our group went to Sydney, and I got the use of Joe Woburn's laboratory, and spent 
some very enjoyable days there. At the time, we also got to know Pat Squires 
very well, and he invited us to his ranch, which we accepted, and Lois and I spent 
a couple of nights at his ranch, and enjoyed the citrus and all the other things he 
had planted. He had a magnificent place. In the process, I met a very fascinating 
mining engineer who had spent his retirement period studying the movement of 
water. And he had developed a method for getting almost every drop of water that 
comes from the sky. He had a series of little dams in every one of the valleys on 
his farm, and he would have them dammed, and he had them arranged so that he 
could run a trench around the ridge to another reservoir a little ways below the 
upper one.

Droessler: Mmm hmm.

Schaefer: So with each one, he -- and he had two or three dams in every one of these little 
streams, and he would conduct the water around the ridges so that this was a very 
simple way of irrigating ridges which nobody had ever done before. And in 
addition, he had studied the soil, and he developed a way of transforming this red, 
(leaderite?) soil into the most beautiful black soil you ever saw, full of worms 
and... Just a marvelous operation! He studied the behavior of cattle and how they 
would break through a fence. He solved that problem by putting barbed wire 
below the surface of the ground, because that's what they would do. They'd get 
their head underneath the wire, lift up the thing, and then, oh, well, it might hurt 
them a little bit; they'd ruin the fence. He solved that completely. No more 
(laughter) of this fence breaking. Then he had the paddocks scattered all over his 
1,000-acre farm. And as he had -- well, he planted the fields to a annual grass 
with rather deep roots. And he would run his cattle until they had exhausted every 
bit of the -- one of the fields, and then he wanted to move the, he just opened the
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gates to the next one. And they'd been eyeing this lush, green growth. And 
(laughter) as soon as they -- he opened the gates, they'd stream in for this new 
place. And he had the scrawniest cattle I'd ever seen to do -- that he would buy 
around the countryside, and he'd end up with the fattest, most delicious-looking 
(laughter) cattle you can imagine!

(laughter)

He was one of the most remarkable people I've ever met. He called it the "key- 
line system," and I've never seen it duplicated anywhere else. I've tried to get our 
local people in Cornell interested. They just weren't at all interested. But there's a 
lot of property in this part of the world where similar conditions exist. But in the -
- Australia, it is a fascinating countryside. One thing I discovered with Lois is that 
it's a hostile environment. The woods, the backcountry, are full of leeches, and as 
soon as you get down into one of these lower portions, the leeches begin to move 
over toward you. Hundreds of them. And it sort of horrifies you when you first 
see them. And there are also poisonous snakes, and...

Well, the leeches attract your body warmth?

Yeah, right. So we had a few experiences with leeches, but not very much. And 
then there were the bulldog ants. As soon as you pick a place to have a picnic, 
they'd begin walking over toward you (laughter), and they give a vicious sting. So 
while we enjoyed the experiences, I had a feeling that it wasn't anything I wanted 
very much to do with.

Just too much hostile nature there?

Yeah. The Australians, of course, are very friendly people, and they're all -­
they're boat lovers -- build their own boats, and... They invited us to one of their 
beer parties right on the bay of Sydney. And they invited us to go out in a pretty -­
what I thought of as a pretty rough sea. And we just got out a little ways, and Pat 
says, "Take over." (laughter) I'd never piloted a boat in my life! (laughter) And I 
made a lot of mistakes, but gradually learned -- rather quickly what you had to do 
to keep from tipping over!

Yeah.

I said, "Well, why don't you wear a lifejacket?" He says, "There's so many shark 
that it's -- it isn't worthwhile!" (laughter)

(laughter) That was comforting!

Lois never forgot that.

Yeah, they always had shark warnings on the beach.
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And they had shark nets -­

Yeah.

-- out there to keep the sharks -­

Right;

-- out of the swimming area.

They provided us with a beautiful apartment quite high up in one of the local 
apartment houses overlooking the bay, and we had the great enjoyment of having 
breakfast watching the ships move back and forth.

And the ferries.

Yeah.

That's quite a harbor. It's one of the -­

It's a magnificent -- 

-- I think is one of the most beautiful.

Yeah.

I don't know of a harbor that's more beautiful than Sydney's.

Yeah, yeah.

It's really (inaudible) lovely (inaudible).

Closest to it is San Francisco Bay, but that's no comparison.

No. It's such a different kind of -­

Yeah.

-- a harbor than Sydney. Sydney has the last -­

Yeah.

-- masses closer to the water, you see, and it's still a very, very deep and imposing 
channel for ocean-going liners to come right up and park down -­

Sure. (laughter)

Yeah.
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(inaudible) Bowen invited us to go up to see his big pioneering radio telescope. 
That was quite a sight.

Yeah, that was.

And then we went up into the Snowy Mountains and saw their big operation, 
hydro operation.

Yeah, that's a massive water movement.

Yes.

Development in hydroelectric development. Vince, I always like to conclude an 
interview by asking the question, "Who is Vince Schaefer?" And the reason for 
this is just simple enough: that the students years from now, you know, will be 
looking at this tape -­

Sure.

-- and wondering, "Well --"

(laughter)

"-- who was this gentleman -- "

Yeah, right.

"-- called Vince Schaefer?" Yeah. So could you give us some biographical 
information?

Yeah. My folks were from Europe. One side, my father's side, were German; my 
mother's side were Holland/Dutch. One group came from a little town called 
Rhine (sp?), and the other from a town called Zuppen (sp?) in Holland. They 
came over in 19- 1858. A father, mother, and two children. And we just recently 
learned about some of these things. The father was named Solomon, and it's 
unclear whether they landed in New Orleans or in New York City. That's still a 
question. The family tradition was that they landed in New Orleans, came up the 
Mississippi, and on the way, Solomon was taken with scarlet fever and died, and 
was buried along the river. His widow managed to get to Albany with the two 
children, and with relatives of some sort. And my father's father was named 
Xavier -- Francis Xavier. He was a tailor, and my father's job as a youngster was 
to make buttonholes. And he just got so fed up with buttonholes that he decided 
he'd never become a tailor. So he was inclined toward the priesthood, and he 
went to Canisius College over in Buffalo, became a star pupil. Prior to that, he 
was at Christian Brothers Academy in Albany, and was the top student. Took all

-- in the center of the city. It's wonderful.
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the prizes and had a good time, apparently. Then he went to Canisius and 
graduated from there, and while he was there, he was the coach of the baseball 
club, which is still a pretty good one. He then went to Innsbruck to do some 
advanced studies, became somewhat of a mountain climber, but then his health 
failed. And he took treatments with the Father Knipe (sp?) water treatment, 
which technique he remembered until his dying day, when he died about 19- 92 
years old. But he was never a very healthy person, nor was my mother. Both of 
them had all sorts of afflictions. My mother had cancer, pneumonia, asthma, hay 
fever -- just about everything you could think of. And all of their money more or 
less went to doctors. So as a young person, we had some pretty rough times. 
Never went to bed hungry, but often were surfeited by having a lot of bread and 
butter to sustain us. They were wonderful people, and my mother was a very 
remarkable woman. She was a singer, a beautiful singer, but devoted that phase 
of her life to the Catholic Church, where she ran -- she sung the requiems. And 
until she was 87 years old, almost every day, she sang a requiem mass at 
Madeleine Sophie Church up in -- between here and Albany, going there by bus, 
winter and summer. A very remarkable person.

Really.

I know all of that because my sister had just collated all of her letters. For 30 
years, she wrote a letter every week to my sister, and she saved them all. So it's 
just a fascinating thing to read these epistles. She was quite a good writer, and 
embellished everything with observations of nature and things of that...

Sorry about that.

I was always of an inquisitive mind. When a boy and I -- my friend and I were 
about 13 years old, we decided to publish a magazine, which we did -- and it went 
through 21 issues over a period of three or four years -- called Archaeological 
Research. And that got us in touch with the local mayor, the state archaeologist...
I talked a little bit previously about working with Dr. Parker. It was through 
Archaeological Research, this little magazine, that we were invited by him to 
come to Albany, because he was curious about what these youngsters were doing. 
Our -- the first issue of Archaeological Research had to be set up and demounted, 
the text -- the type redistributed 16 times in producing four pages. (laughter) But 
we learned an awful lot in the process of doing this.

Sure.

And the reason we did this: this was a tribe paper. We belonged to the Lone 
Scouts, a organization like the Boy Scouts brought over by the same guy who 
brought Boy Scouts to America, W. D. Boyce. But he aimed this at the farm boys, 
or those boys that weren't interested in becoming Boy Scouts. We had a really 
wonderful operation, because the Lone Scouts had to do everything on their own 
honor. There weren't any guides or advisors, or anything of that kind of an older
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generation. And the friendships that we made at that time persist today. We have 
a magazine which comes out every month, edited and written by former Scouts 
after -- and most of them are between 80 and 90 years old. And there are still 
about 200 of us left. (laughter) So there were a lot of these very interesting little 
tidbits which I became involved in with the encouragement of my mother. She 
was very much involved with guiding us, primarily to keep us out of mischief, I'm 
sure. But as long as it was anything related to natural science or anything of that 
kind, she would encourage us to do everything we possibly could. And it was 
through this that I got to know Arthur Parker, the state archaeologist, and some of 
our local historians, and a number of these old timers guided me a great deal, and 
so that I got to know the history of the region, and I found very quickly that older 
people are a wonderful asset if we take advantage of their goodwill because they 
appreciate a young person having a desire to learn more. I also had very good 
teachers in the public schools. But then I had to leave school when I was halfway 
through high school, and I became involved with the GE apprentice course. 
Learned to become a toolmaker after four years, and that was the best thing I ever 
did because it gave me a sense of confidence that I could take gambles in other 
areas. It was something I could always fall back on if I had to.

Yeah. You always had a job.

But I never had to do that. (laughter) But it was always necessary for me to 
maneuver myself so I could bring some money into the family, because the family 
was quite poor. And even when I became a tree surgeon, I went to a school in 
Ohio where they actually paid you as you were attending school. Then, in the 
spring, you went out and became involved in pruning (inaudible) trees, and 
becoming involved in high-level operations.

So you had a tree service business for a -­

See, I --

-- for some time?

-- wanted to become a forester initially.

Mmm hmm, mmm hmm.

I wanted to go to college and become a research forester.

Mmm hmm.

But when I realized I couldn't do that because of my family's situation, I kept that 
always in mind and eventually, after spending about five years at General Electric, 
I decided to see what I could do in the outdoors in something related to trees. But 
I soon discovered (laughter) that isn't what I wanted, because I found myself using 
my spare time indoors --
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-- rather than outdoors, because I was so fed up with the outdoors (laughter) 
during the working days,.

So then do you return to GE as a toolmaker?

I was -- well, I was invited to become a research -- a partner in a big nursery 
business.

Mmm hmm.

This fella had the -- enough money. But he knew I had the expertise, which I had 
learned with the (Davy?) people. So I went back to the old laboratory, had a long 
talk with the superintendent, and asked his advice as to whether this is a smart 
thing to do, which I always tried to do if I possibly could. And he said he advised 
against it. He said, "I think we're having -- going to have economic troubles 
ahead." This was in 1929, so that was very good advice.

Yes. Good foresight.

He said, "Come back to GE, and we'll give you a better job than you had." So I 
went back and worked in the machine shop as a model builder until the day when 
Dr. Langmuir came down and invited me to come upstairs and join him as his 
assistant.

Well, had you made some things for Dr. Langmuir -­

Oh, I made -- 

-- and his experiments?

-- a lot of things -­

I see.

-- for him, and for Katie Blodgett.

I see. So they knew of you, and...?

Yeah.

They decided, "We'd better..."

And it worked out extremely well, because I had the run of the machine shop. I 
could use any machine that was vacant. So whenever there was a need for a 
research -- a piece of research equipment, I could go down, and a couple of hours, 
have built it. That was something that nobody else had.

Mmm hmm.
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So Dr. Langmuir came down to the machine shop and asked you to come up to 
his laboratory to work with himself and Dr. Katie Blodgett.

Well, actually, I learned later, we had a final party for Katie Blodgett when she 
retired.

I see.

And Dr. Whitney's one and only secretary was there. And a couple of days later, I 
got a long letter from her. And she said, "I don't know if you're familiar with what 
happened when Langmuir decided to invite you. He said Dr. Whitney came into 
the office one day with a pensive look on his face, and he -- she asked him what 
was troubling him. He said, "Well, Langmuir has quite a job. He -- his assistant, 
an old Englishman, is retiring, and he's looking for somebody to take his place." 
And she said without any hesitation, she said, "Well, Vincent Schaefer." He 
shook his head, went down, and talked with Langmuir, and Langmuir came down 
and invited me to come up. And of course, I had been working with Dr. Langmuir 
some time before with the winter sports club. He was a very active skier, and he 
and I in his two-seater plane went out together looking for ski slopes. So I got to 
know him before that quite well.

Mmm hmm.

And we just hit it off very well. And I -­

Was that --

-- was able to do all the things he asked me to do.

And so that started your years and years at Langmuir University?

Yeah. (laughter)

Where you received one of the best educations in the country.

Couldn't have been better, because as I was told later, he could have had the pick 
of the Ph.D.s of the very best schools. And yet he selected me.

Well, you had your love for writing, you had your love for reading.

Yeah.

That was -­

You see -- 

-- given to you by...?
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Schaefer: -- I had --

Droessler: Yeah.

Schaefer: -- all of that.

Droessler: Given to you by your mother, really?

Schaefer: Yeah.

Droessler: And your family. And any other -­

Schaefer: And then the other interesting feature is that the thing that attracted Mary Christie, 
who was his secretary, as one of the first things I did when I went into the 
laboratory was to request permission to attend the (inaudible) every Friday 
afternoon given by outstanding scientists. And my interest in archaeology fit right 
into Dr. Whitney's interests. So we had some -- many kindred interests, and she 
saw this, and she was my -- one of my best friends. Well, we better be thinking 
about getting off to church.

(break in audio)

Droessler: Well, this is Sunday morning -- Satur- or Sunday morning, the 9th of May, 1993.
And we're continuing our interview with Vincent Schaefer in Schenectady, New 
York. Vince, this morning, we might talk about the American Meteorological 
Society and your associations with the Society over the years.

Schaefer: Yeah.

Droessler: Would you like to recall some of that for us?

Schaefer: Yes. I look back with great fondness in recollections of my contacts with AMS.
It started with a visit to Blue Hill and Charlie Brooks, who was the mainstay of 
the Society from its -- I think from almost its forming. Brooks was a very 
persistent scientific meteorologist, and many of the things that -- on which the 
Society and the whole field of meteorology rest on his shoulders. He was a very 
fascinating man, a great husband and a father of a bunch of kids, and... I'll never 
forget one of the interesting things I saw was a water fight between him and his 
boys, with pistols -- with water. (laughter) And he acted just like a youngster in 
the fighting that went on. Generally came out as a draw. (laughter) But he 
extended great cooperation to Dr. Langmuir and me. Well, when we visited him, 
we went up to the observatory on the summit of Blue Hill, looked at the view, 
looked through his stereo long-distance finder, and in general just had a good 
time. He made contact with Joe Dodge, who was one of the founders of the 
Mount Washington Observatory, and just made it quite feasible for us to get there 
to see what (inaudible) was all about, how Joe Dodge ran everything, and visited 
the summit in September of 1943. Out of that came a very, very intensive
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research program which still has to be written up. There were about seven 
observers at the time, a number of them in uniform, and lead by Victor Clark, and 
ably supported by Ray Falconer. And it was at that point where I began to sense 
the amazing ability of Ray Falconer, to the point where I got him to join the 
General Electric company and our group at Schenectady. I was very active in the 
early period of the Society; was elected to the council, and participated quite 
actively in some of the things that developed over the years. Was a member of 
their Education Committee; was quite active there. And when I left...let me see -­
how did that work out? There was a period when I was doing consulting work, 
and I guess it was between the time I left the Munitalp Foundation and the time I 
went to the University. And I had time on my hands, although I was quite active 
in consulting with many different large companies, including the Boeing Aircraft 
people. And out of that came the Natural Sciences Institute, which I formed and 
had a wonderful with young people, showing them what research was all about. 
And although these were outstanding young people -- the "cream of the crop," you 
might say -- my main objective was to show them how little they knew, and show 
them that they have to work very hard if they're going to really make a success of 
their lives. And I think I instilled in them a desire to learn, which is so important 
with a young person, and to get them to understand that the world is full of older 
people very anxious to help them if they show the proper motivation and desire to 
learn something.

Of all the years you were associated with the American Meteorological Society, 
you had a close association with Ken Spengler, the executive director.

Very much so.

Yeah.

In fact, I was sort of involved quite -- I don't quite remember just how much, but 
in the selection of Ken. Dr. Brooks ran everything as a tight ship, and it became 
obvious with time that we needed a younger person doing a lot of the odd jobs 
that were so important. And the Society was getting so big that Dr. Brooks 
couldn't cope with it all. I never forget, he always had a whole bunch of either 
cards or pieces of paper in his pocket, and he'd pull them out, and this was sort of 
his -­

His file?

-- activity (laughter) for the day.

(laughter) I see.

And -- but it just became too big for his single control. And Ken Spengler 
showed up and in a very short time had everything under control, and he still is 
very active. And in my view, Ken Spengler is the American Meteorological
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Society. He does so many things, has such fantastic connections, and has a 
program that is just an amazing operation. I still am almost bewildered as to how 
detailed he runs things, and permeates not only this country but every other part of 
the world where meteorology (laughter) is considered as an important science.

I think he's one of the most popular and well thought of and well respected 
meteorologists throughout the world.

I agree. Wonderful!

Mmm hmm. And he hired some very good people at AMS, too -­

Yeah.

-- and to do -- help him with his work.

One of the most important people is Evelyn Mazur, his very active assistant, who 
seems to be wherever things are happening. And I have great admiration for her 
abilities. And of course, Tom Malone continues to show as a extremely important 
person, not only because of his attitude and understanding, but his worldwide 
connections and high respect that everybody has for him.

Which he has earned.

What's that?

I say, "Which he has earned."

Oh, he has earned in many ways.

Mmm hmm.

And the vision of Tom Malone has shown throughout his -- all the time I've 
known him, it's just inspirational.

Well, some of the other presidents of the American Meteorological Society I think 
you were very familiar with. One was Captain H. T. Orville. Do you remember -­

Yes.

-- him?

I remember Captain Orville very well. And in fact, I hired one of his sons in our 
research activities at Albany. Richard Orville. And I have great admiration for 
Howard, who has been in the West. One of the pioneers in modeling of 
convective clouds and all that part of the science. And of course, the dynamo of 
the groups that I knew was Carl Rossby. He -- wherever he appeared, things 
really happened. He didn't stay very long in any one place, but he (laughter) just -
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Well, another past president of AMS is Francis Reichelderfer.

Yes. I knew -­

You had many associations with him.

Reich was a very interesting fellow. He played everything close to his chest, and 
was somewhat cold, but when you got to know him, you began to appreciate his 
character and the way he did things, and the complete control he seemed to 
exercise over the U.S. Weather Bureau.

And Harry Wexler, one of his chief scientists?

Yes. I knew Harry very well. Almost always had arguments with him. (laughter) 
I'll never forget: I was on the first transcontinental flight of the B-17. This was 
called the "Dash-80" as it emerged from the floor of the Boeing (inaudible). And 
we planned to make a transcontinental flight from Seattle to Andrews Air Force 
Base near Washington. And I was privileged to be one of the very few people on 
the flight, and I set up a time-lapse camera to take pictures all the way across, and 
obtained a very interesting series of photographs with this movie camera. And I 
showed this at a AMS meeting, and got into a big argument with Harry Wexler, 
because he just couldn't believe that clouds were as orderly as they were.
(laughter) And -- but I had the evidence, and he had to accept it.

Well, and all of us became convinced about the orderliness of clouds in -­

Yes. (laughter)

-- when we saw the satellite pictures.

Right.

Then we all -­

But this was way, way ahead of that. (laughter)

I realize that, yeah. So it took another generation of -­

Right! (laughter)

-- and another instrument to prove to all of us that there was a great deal of 
orderliness in the cloud formations, and one cloud formation sort of led into and -­

That's right.
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Yeah.

Joe George was another important -­

Yeah, in...

-- person in our lives.

Joe George, and Art Merriweather.

Mmm hmm.

Henry Harrison.

Henry Harrison, the great aviation meteorologist.

They were a wonderful group, and worked together very well. And the inputs 
from -- and the contacts with the -- these remarkable people made it very easy for 
a person like myself to find a way of getting a seat in a airplane, and not 
excessively help, but to the degree that it made it very easy for us to adapt. I 
learned, for example, that you could measure the outside air by hooking onto the 
ventilator up over the head -- over the -- overhead in the -- by the seat of the -- the 
airplane, and obtain thousands of measurements of the outside air up in the 
stratosphere. And that led to a study of -- from Boston to Hawaiian Islands of the 
levels of ozone from coast to coast and across the Pacific Ocean.

Now, Eugene Bollay was another president -­

Yeah, Gene was -- 

-- of the AMS that you worked with.

-- one of my dearest friends, and I have known him every since his activity as a -­
I think the pioneer radio -- television forecaster of meteorology in the Los Angeles 
television station. Gene has been one of my major contacts on the West Coast, 
and when he became involved in weather modification as the head of the North 
American Weather Consultants, we had lots of fascinating times, and I served as a 
consultant to his small organization, working at Steamboat Springs and other 
places in the West. And of course, the AMS activities involved a lot of attempts 
to develop short tapes that could be used for instructional purposes by 
departments of meteorology in the various colleges, and was quite involved in 
developing some short tapes, working with a professional organization that did 
movies for television. In those days, we didn't have the camcorders or anything of 
that kind, so that every minute in operation, if you didn't have a good take, you 
could see a lot of money just going down the drain. And I was very frustrated,

-- fed another.
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and operating before the camera when -- because the studio was near a streetcar 
terminal, and just as we think we had a perfect run, there'd be a screech of the 
streetcar messing up the whole operation. (laughter) And I could just see the 
monies going down the drain, because I felt partly responsible because I wasn't 
doing a good enough job.

END OF TAPE 2, SIDE 2
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Interview of Vincent Schaefer

Droessler: And we continue the interview with Vincent Schaefer, and this is the beginning of 
cassette number four. Just before the end of the last cassette, Vince, I was going 
to ask you to talk about industrial meteorology, because you and Joe George, 
Orville, Bollay were -- Henry Harrison, you were all part of a small group within 
the Society who had a belief that the industrial area, a great deal of the future 
progress of the meteorologist and the American Meteorological Society was to be 
found. And that certainly has proved to be of -- that has certainly proved out, 
because today, one-third of the membership of the American Meteorological 
Society and something like 40-45% of the job opportunities in meteorology are 
now in the industrial area. That includes radio, television, and all of the major 
industries of the United States of America, private forecasting services which 
were, you know, unknown at that time, and which you fellows were just opening 
up. So if you would just speak about the beginnings of industrial meteorology, 
and some of the people you were involved with at that time.

Schaefer: I think probably the pioneer in industrial meteorology was Irving Krick. He was a 
professor at Caltech, highly respected forecaster, and a good friend of mine. And 
I have -- by becoming involved in making money in consulting activities, he not 
only pioneered industrial, but in the process, got into lots of trouble with his 
colleagues. Because in those days, it was considered to be sort of off the beaten 
trail to become a person who would get involved with industry and something 
other than the academic pattern. And I've always had a soft spot in my heart for 
his welfare, because he had a very rough time with the scientific community, and 
is still, I think, somewhat off in the corner. And he didn't help himself by 
becoming involved with weather modification. And this is a whole region of -- I 
guess you'd say problems in public relations and everything else related to that.
But at the same time, a few of us become very convinced that it was extremely 
important to raise the level of concern by everybody toward the importance of 
industrialization of the science of meteorology. And as a result, a very active 
program which ended up as being a activity which developed a procedure that 
recognized the abilities of certain people to become certified industrial 
meteorologists -- what they called a "CCM." And a series of procedures were 
developed which permitted a person to be -- become recognized, and to receive a 
stamp of approval as being a person with the ability to become involved in 
industrial applications of forecasting and many other things related to 
meteorology. With the development of -- or the recognition of the validity of 
consulting meteorologists, it opened up the opportunities for many, many people 
to become not only good scientists, but an area that -- where they could make a 
very respectable living doing consulting work for -- in a fantastic area of 
meteorological applications. Ranged all the way from testifying before judges to 
some very practical applications of understanding the ramifications of the
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atmosphere and its many manifestations, including things like whether or not 
there was a danger of a lightning strike when a space shuttle was to be launched. 
And it almost boggles the mind as to the many, many applications that were found 
to be very successful to activities by these consulting meteorologists. And dozens 
and dozens of small organizations developed based on that. And I'm continually 
amazed to see how the field continues to expand. A whole host of things 
happened after weather modification became an area that merited some attention, 
and I can't help but mention Tommy Henderson as being one of the pioneers in 
this field, along with Bob Elliott. North American Weather Consultants and 
Atmospherics, Inc. were some of the very im- early groups that became involved 
in attempting to get some additional moisture out of the atmosphere. And there 
was a big controversy developing between some of the farfetched claims of ambi- 
very ambitious salesmen in the Midwest and the far West as to what you could do 
with cloud seeding. And one of the pioneer people was Jim Wilson. Jim Wilson 
formed an organization that attempted to legitimize the kind of things that were 
going on, where a salesman would approach a group of farmers and say how much 
additional moisture they could get, or how much hail they could prevent, and all 
that kind of thing. I got to know Jim Wilson very well, and I cautioned him about 
some of the high-pressure operators that were selling farmers on things that I 
knew they couldn't do. Jim Wilson is -- was a college professor. He was a very 
fine fellow. And over -- as a young man, he went across Africa -- the Whitest part 
of Africa -- in a motorcycle, and (laughter) wrote a book and lectured for a 
number of years on his experiences very successfully. Then he became a English 
professor at Colorado State University. Was -- had a farmer background. His 
folks were farmers in Nebraska, and -- but he was very successful: English 
professor, and a pioneer in encouraging foreign students to become related to the 
American scene. And he and his wife would entertain them on a -- very much like 
Walt Roberts did, where special programs that were attractive to young people 
were held at their homes. And because of his contacts with foreigners, he was 
judged to be a communist, and got into lots of trouble with the authorities at 
Colorado State University, to the point where he actually quit, became a farmer, 
and was the pioneer grower of native grasses. Had 300 acres of native grasses that 
he harvested every year, and many of his seeds were responsible for the 
development of some of the restoration of the prairies. And one of the most 
interesting things to me was that he is the guy that came up with the saying, "If it 
ain't broke, don't fix it." He worked for a old Swedish bicycle repairman, and the 
admonition he was given. (laughter) "If it ain't broke, don't fix it." And he wrote 
a very fine article about that, which was published all over the country. And that -
- out of that came this saying, as far as I can see. But there's so many fascinating 
relationships that developed between the AMS as the official representative of the 
science of meteorology and the general public, and the whole organization -­
which has prospered extremely well -- is responsible for that, guided by Ken 
Spengler.

I think you might want to close your remarks on industrial meteorology by taking
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note of -- and mentioning who is the current president of the American 
Meteorological Society, an industrial meteorologist, and where did he get his 
degrees in -- and his instruction in meteorology.

Who was that?

Bob Ryan.

Oh, yes. (laughter) Bob Ryan is one of our favorite students at Albany, and 
Bernie Vonnegut, who was one of the real pioneers in weather modification with 
his silver iodide discoveries, was his mentor at the State University of New York 
at Albany. And Bob Ryan was known all over the world for his abilities as a TV 
personality. Was one of his first students, and it was obvious the way he went at 
things that we were going to hear more about him. And that has happened. 
(laughter)

After three days, Vince and myself have come to the end of this very, very 
pleasant interview. One of the -- it's going to be, in my mind, and is already one 
of the remarkable events in my life. I have known Vince Schaefer for over 40 
years, and have always found him to be one of the most outstanding gentlemen 
and scientists, a person who has an interest in anything and everything about him, 
and particularly the young people that he comes in contact with and has so 
encouraged them, and -- to become all that they can become through their 
education and through their hard work. He is just one of the finest people that I 
know and have had the opportunity to be a friend of in this world. And Vince, I 
want to thank you for having me here and giving me this opportunity -­

(laughter)

-- to sit with you, and...

I've been looking forward to it for many years. (laughter)

So, so long for this time.

Right. It's been an experience.

END OF INTERVIEW
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