
4 Science Service Feature 
Released upon receipt  
but intended f o r  use 
December 28, 1932 ? WRY THEKEATHZR 7 Mailed December 21, 1932 

By Charles Fitzhugh Talman, 
Authority on Meteorology. 

A VJASTI OF FIR?GI'ORKS --- 
n1.e pract ice  of f i r i n g  explosive rockets at the clouds t o  prevent the fa l l  

of h a i l ,  non popular i n  t h e  German s t a t e  of Wi%-ttemberg, has  ch l l ed  for th  the follov- 

ing pert inent  comments from Dr. E. Kleinschmidt, d i r e c t o r  of the l o c a l  meteorological 

service : 

Numerous theodol i te  measurements m d e  last spring shoTed tha t  the  rockets 
exploded a,t an aver%@ height of about 2,200 f e e t .  
base of the average cloud from which h a i l  fa l ls ,  and only from one-third t o  one- 
Seventh of t h e  height  at which freezing temperature, necessary t o  the formation of 
ha i l s tonos ,  occurs in  smumer. 

This 1s decidedly l o r s r  than tho 

The enorgy of t h e  explosion is about 500 ki logrm-ca lor ies ;  as compared 
with the  count less  b i l l i o n s  of kilogram-calories of energy involved in the production 
Of a thunderstorm, with i t a  at tendant hail .  
Produces no air wave percept ible  (except as sound) to  persons standing a few yards 
away. 
In s t i l l  air t h i s  cloud has  no tendency t o  r i s e  o r  fall; hence the explosion cannot 
a f fec t  i n  any way t h e  violent  v e r t i c a l  uprush of air t h a t  i s  t h e  most prwinent  
mechanical f e a t u r e  of a thunderstorm. 

A rocket exploding on the ground 

One bursting i n  the air produces a sm&e cloud about a cubic yard i n  s ize .  

_ -  .. I .  

The nbise of the  explosion cannot s top the  formation of h a i l ,  since the 
much louder noise  of thunder has  no such ef fec t .  The smoke p a r t i c l e s  do not aid 
h a i l  f o r m t i o n  by promoting condensation, since no euch ef fec t  i s  observed over a 
b i g  i n d u s t r i a l  town, fo r  e w p l e ,  which produces vast ly  more smoke. 
e f f e c t s ,  if any, must be u t t e r l y  insignif icant  i n  comparison with the na tura l  
e l e c t r i c a l  forces  of the thunderstorm. 

E l e c t r i c a l  

A very intensive system of report ing and chart ing hailstorms prevai ls  in  
Comparing these recorda with the  records of shoating operations, Dr .  

the great majority of cases the rockets rere discharged 
vurttembsrg. 
Klefnschsidt found t h a t  
at Places so far away from the well-definsd t racks of hailstorms OccUrrir4s *he same 
h Y  - Or, i n  some cases, on ( lays &en no h a i l  f e l l  anywhere - t h a t  the absence of 
hai l  at these places could not be a t t r i b u t e d  t o  the rockets.  In Several cases hail 
fell in s p i t e  of tho firing. Last ly ,  hail, r e a l l y  d id  coase soon a f t e r  f i r i n g  in a 
number of cases ,  but it would have done SO without any f i r i n g J  &I analys is  of the 
records of 900 hailstorme in  Austr ia  &owe3 t h a t  the  l o c a l  Curation Of hail in  24 
per cent .  Of them was l e s s  than 2 minutepl, v h i l e  in only 8 per cent .  d i d  the  h a i l  
last  at one spot longer than 12 minutee, 

Last but not l e a s t  - even if t h e  process were ef fec t ive ,  the protection of 
the %ricUltUr&&.landcc of Wurttemborg from h a i l  by means of rockets  would cost  more 
than twice as much a8 hailstorms nom do, on an average, over the  same area! 
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