
RESEARCH INFORMATION NEEDED
 

FROM SOARING·, PILOTS
 

De~pitl' all lilt' resl'arch that ha~ 

gone into cloud phy~ics and cloud 
~cedin~, 0lH' fundamental problem re­
mains un~olvpd: How is natural rain 
produced? For a few special cases the 
problem may already be solve_d, ~nd 
it i~ probable that some comblllatl.on 
of existing theories may actually glvc 
the solution in the rest of thc cascs. 
But Iwoplp cOlH'ernpd with weather 
modification are ('ontinually ham­
pered by th(' lack of fundamental 
knowledgl' of th(' precipitation pro­
('f'~s. 

Sailplanc pilots, durin~ their ordi· 
nary flying, are in a unique position 
to supply some answers for this prob­
lem. TIlf' upcurrent which carries a 
sailplane up into a towering cumulus 
cloud is the "busiest part" of the 
ploud which squel'ZCS rain out of the 
air. The sailplane pilot can note quan­
titatively how the upcurrent strength 
increases with altitude, how large the 
core diamdt'f seems to be, how much 
turbulence there is at various alti­
tudes. where icing bqril)s and ends, 
what sort of partic)Ps are encountered 
I fog size particles, frt'('zing rain, soft 
hail and rain mix,ed. light hail, etc.), 
and any other items of inll'l"('st such 
;lS elt'drical phenomena. 

The great(~st interest is in the re­
gion from tIlt' freezing level up for 
about 5.000'. On some rt'cord flights 
in full sn,le thundnstorms pilots have 
reached extreme altitudl's. but this is 
tlot a recommcnded typc of flying. If 
you get into a large fully devcloped 
cumulonimbus lightning or hail can 
damage the sailplant' structure, and 
worst of all you may Ill' carried un­
controllably beyond oxygen altitude 
limits (some thundt'rstorms reach 70,­
OOD feet). For an experit'fl{'ed pilot, 
towpring clouds contactcd during the 
growing stage are exciting, fun, and 
safe to 'f1y in; the Upt'lHrent stn'ngth 
often exceeds 2,000 feet per minute. 
Valuable information can b(, obtained 
even from clouds not reaching the 
freezing level. if they are over 5,000 
ft'et thick. Knowledge about the pres­
ence or absence of droplets a milE. 
mt'ter or more in diaml'lt'r in such 
clouds is needed. 

At present there are no rt'search 
funds available to sponsor these reo 
~t'areh flights. Howevt'r. in various 

countri('~ around tht' world such gli, 
del' flights are being made for sport 
and in contc~ts. It is hoped that aftn 
making such a flight the pilot would 
write some notes about it and st'nd 
tIll' information to nl!': 
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I It'arned a I!real deal about th(· 
precipitation proce~s durinl! my two 
thunderstorm fli/!hts at the Interna­
tional contpst in france. I was un­
happy to rt'alize sevnal days after the 
lIights were over that I did not re· 
nlt'mber the exad s('quent'e of evenb 
whilt' insidt' the storms. I should have 
writtt'n the notes immediately after 
landi ng. If SOmeOIH' had h~d tht' 
timt'. he could have /!ottt'n the thun­
derstorm story from at least a dozt'n 
pilots each thunderstorm day; a" it is. 
the data art' now lost. 

Two principal mt'challism~ are COIl· 
~idered n'~I)(Jnsihle for pn>cipitation 
from towerini!; ('umuln~ and thundpr· 
storm clouds: 

1.)	 Somt' tiny liquid fog droplets 
which form on particularlv 
good condensation nuclei grow 
larger than their neii!;hbors. 
begin falling through and col· 
It'ctinl! tht' smallt'r fog drop­
lets, and eH'ntually get lar!!e 
('llOugh to constitute rain. 

2. I As~uml' a ~upercooled Ibelo\\ 
O°C) fog eloud exists wi th tht' 
droplets still being liquid while 
Iwlow freezing temperatures. 
and an icc nystal lor freezing 
nucleus) is introduced. The 
ice crystal !!row~ rapidly at 
the expen~(' of tht' moisture in 
the fog particlt'~, gds large 
enough to start falling and col· 
le('[il~i!; fog particles. ~nd grows 
by coalescense to form grau­
pel (snow pellets), or eVt'n 
~mall hail. and tht'n mt'lts into 
a raindrop at warmer tempt'r­
atures. Thl' beautiful large 
symmetrical snowflakes of win. 
t~r storms presumably occur 
in less dense clouds wht'rt'in 
the crystal growth has time to 

i'rletporology Research, lnc., is a 
small (10 per,lon) CL;mpany per. 
forming work in fields involving 
mpteorology and aeronautics. its 
primary interest is in doing funda. 
mental research on cloud seeding, 
to see what really can or cannot be 
done in this vital field; it does no 
com mercial cloud seeding. Results 
of all it,l research are ava;lable to 
anyonp. These cfoud physics-­
cloud seeding research projects are 
continuing on an expanded scale. 

The company has completed 
projects on atmospheric turbulence 
and a 8tudy of contrails. A new 
contrail program i8 now heing ini­
tiated. 

T he company has accented 
equipmpnt del'elopment and occa­
sionally sells equipment devPloped 
during its rp8earch project. 

The company owns a Cp5sntJ, 195 
five.place airplane, and is acquir­
ing a radar set for weather studies. 

Dr. Paul R. MacCrpady, Jr. 
spends halj time as president oj the 
company; the other halj time he 
act8 as Research A8sociate to the 
Munitalp Foundation. Director oj 
Research jar the company is Dr. 
T hPOdorp Smith. 

It is of interest to note that 
much of ihe develooment oj this 
company' is due to the research as­
ppcts oj gliding. For the turhulence 
measu rements and some oj the 
cloud sepding research, flights were 
actually made in .Iailplanes since 
they offered certain advantages 
Ol'er power planes. The study oj 
upcurrents jar glider utilization 
was what gave Dr. MacCready the 
background and stimU!U5 to get 
into research on cloud .Ieeding 
(m08t rain is a result oj the upcur­
rents of interest to the glider pilot). 

continue without the coal­
escence I!rowth beeomin!! im­
portant. 

Thl' actual mechanism for precipi­
tation in a given case can bt' a com­
bination of the above two, or somt' 
modification of· one of t1H'm. The 
technique of particlt' growth dqJf'nds 
on tilt' time available for growth, the 
rate at which moisture is being sup­
plied, and the condcnsation and frt't>z· 
ing nudt'i. 

.vIost cloud seeding is concerned 
with the ice crystal effect; silver io· 
didt' nuclei (acting like tiny ioe par· ~ 
ticlt's but offering advantages of t'asy 
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