YOUR WEATHER
THIS SPRING



Left—First cloud from which scientists made snow.

Aboye——First man-made snow falling from

seeded” cloud.

HE STORY OF
MAN-MADE WEATHER

SINCE THE TIME  that some of
our ancestors first found that a rude
shelter and a campfire afforded a de-
gree of protection from snow, cold
air, wind, rain and lightning, man has
sought ways to overcome the discom-
forts of “had” weather. Slowly, he
has discovered ways to surround him-
self and. his family with controlled
“weather” in the form "of warm

homes, air-conditioned stores, heated ,
water, well-lighted rooms, and hosts -

of other thmgs which make life less
rigorous.

While these conveniences tend to
make us less dependent on the sort of
weather doled out by Mother Nature,
the farmer, in particular, has always
been at the mercy of the weather. Ice
storms, drought, torrential rains,
lightning, high winds, floods, erosion,
dust storms, hail, frost, and excessive
heat or cold combine singly, or some-
times in rapid succession, to compli-
cate and sometimes completely ruin
the results of a season of hard work.

Considering these factors, it is little

wonder that soon after man emerged

from his primitive existence and
started to recognize the uncertainties
of weather, he tried to discover ways

to manipulate the weather to hetter .

satisfy his uneeds. Long before re-
corded history, he learned that when
rain failed to come if was sometimes
possible to irrigate, and thus use pre-
cipitation, which occurred earlier in
the season, to help mature his crops.
He sometimes resorted to less direct
methods which often led to a consid-
erable abuse of logic and reason. Thus,
the medicine man, the rainmaker, and
similar types of individuals appeared
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on the scene, flourished whilé lucky,
and then faded from the picture as
less credulous critics raised pointed
questions about their activities -and
the results. How then,
background of uncertainty, prejudicg,
skepticism and ambiguity, can we
properly evaluate the last year’s ac-
tivity in the realm of rain and snow
making ?

There are several factors which
make the present activities exciting,
to say the least. For the first time,
scientists from many differént fields

-are combining forces in an attempt to
wrest from the atmosphere the secrets’

that Nature, heretofore, has guarded
jealousy. Man is probing far into the
stratosphere with rockets laden with
all kinds of precise instruments ; he is
discovering, with sensitive radio, fas-

cinating things about the ionized lay-

ers which probably have much to do
with the weather  patterns of the

world With radar he can now plot.

“contour” niaps of precipitation areas
in clouds. Supersensitive seismo-
graphs let him chart the movements
of hurricanes many hundreds of miles
away, and by means of elaborate flight
programs, he has probed the struc-
tures of thunder storms and watched

-the shift from supercooled clouds to

snow and rain areas by precise and

-quantitative seeding operations,

Astronomers, physicists, chemists,
meteorologists, radip engineers, hy-
drologists, seimologists, mathemati-
c1ans, and hosts of others are, today,

- using all sorts’ of instruments to un-

ravel the mysteries of our planet and
its weather. It will be surprising, in-
deed, if we do not make vast strides

with such a.

“to develop.

About The Author

Vincent J. Schigefer is G ol Elec-
tric Company’s research scientist who
first “seeded”’ clouds with dry ice from
an airplane and produced snow. The
startling rvesults of his experiment
opened hlfhetto undreamed opportum—
ties for controllmg the weather, In this
article, Schaefer gives the facts as they
are known today, and also looks into
the future regarding this new line of
weather research,

within the next few years in reaching

a better understanding of the weather,
its vagaries, and its trends and pat-
terns.

In the last -year we have acqulrcd
a better understanding of clouds and
cloud systems, We have learned that
profound changes can be produced
wherever Nature permits unstabilities
We have advanced our
knowledge of some of the phenomena
which are part of the natural weather
cycle so that we are better able to
evaluate results which follow arti-
ficial seeding activities. That a pro-
found change can be induced in an
unstable,cloud system by proper seed-
ing techniques is now well-established.

To -illustrate one phase of cloud

- modification -techniques - which - has

been followed with a considerable
degree of success during the last year,
let us mention the use of dry ice. This
is solid carbon dioxide, a common sub-
stance having a - temperature of
—78.5°C, available in most parts of
the country, and costing less than five
(Continued on page 40)
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NEW PESTMASTER Colloidul Dispersion,
40% DDT Mukes Orchard Spraying
Sufe, Eusy, Effective

Mix % quart with 100 gallons of water,
and spray trees — that’s all you do to con-
trol insect pests. such as codling moth,

. berry meoth, Oriental fruit moth, apple
maggot, tarnished plant bug, leaf hopper,
and oyster shell scale in your orchards.
PESTMASTER Colloidal Dispersion, 40%
DDT gives a sure kill and lasting control,
because the micron-sivce DDT particles are
thoroughly = dispersed. They produce a
dense, highly effective residue on.sprayed
surfaces. Harmless to leaf and plant tissues
becanse this product’ contains. no oil —
nontoxie, nondrntatmg, nonflammable,
odorless. The residue is practically invis.
ible, owing to the fineness of the crystals
and the absence of inert. solids.

For complefe information, see your nearhy _
PESTMASTER dealer or write direct.

1, DEPY. A2, SAINT LOUIS, MICHIGAN

hiksl,

A neutral water | compound of extremely fine
particle size. Tennessee “26" Copper Fungicide gives. better
covering and longer toxicity, reduces injury to plants, economs
ical fo use. Especially effoctive for control of Cherry Leaf Spot,

N

That Tennessee Tri-Basic
- Copper Sulphate he used
when huying copper dust
or spray mixtures.

TENNESSEE CORPORATION
‘Granf Building, Atlanta, Ga.

TENNESSEE TR BDRPORATIDN

- Atianta, qurgu Locklnnd. Ohio
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cents a pound.

In summarizing the first year of
activity in the field of cloud modifica-
tion, however, it is best to review
Imeﬂy the basic factors which seem
to be of importance if any effect is to
follow the introduction of dry ice
pellets into a cloud, “To start with, at
least a part of the cloud must consist
of liquid water droplets colder than

0°C.  Wherever such supercooled

dr oplets exist, it is a simple matter to
produce large numbers, of ice crystals

| in that 1eq1on. It can be shown quan-

tltatlvely in the laboratory that a pellet
of dry ice the size of a pea is capable
of producing at least 10” ice nuclei,
Whether all, or only a minute frac-
tion of thebe grow to snow crystals
when introduced into a cloud depends
on such things as the available mois-
ture, the convection in the air, the
efficiency of dispersal of the nuclei,
and sinular factors. To emphasize the
tremendous numbers of nuclei which
are available when a dry ice pellet is
introduced into a supemooled cloud,
note that if each of the 10" ice nuclei
grew to the size of a small snow
crystal, they would amount to 300 000
tons of snow !

If any appreciable precipitation is
to fall from a seeded cloud, a num-
ber of favorable conditions must. be
present. For example, unless the hu-
midity of the air below the cloud is

“fairly high, the precipitation may

evaporate  before it reaches the
ground. It is of even greater impor-
tance that there be a continuing sup-
ply of moisture flowing into the af-

fected region to continue the precipita- -

tion, for there are only ‘about 0.15
inches of condensed moisture in an
average cloud which has a vertical
thickness of a mile.

A sober realization of the facts em-

phasizes the point that much work
must be done before more than local
showers can be produced by man
using dry ice or any other material in
the clouds of the a‘rmosphere Un-
fortunately, when rain is needed to
relieve a drought condition, there is

often nothing but day after day of’

cloudless skies over the affected
region.  However, it should be men-
tioned that sometimes it should - be
possible to. trigger off a considerable
shower from a towering cumulus be-
fore the precipitation cycle develops
by natural processes. It should be

‘possible, at times, to initiate the de-

velopment of a snow or rain storm at
a specific location when nature permits
the” development of a large area of

(Continued on page 42)
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THE STORY OF

MAN-MADE WEATHER
(Continued from page 40)
supercooled clouds,
The following s a list of some of
the experiments conducted during the

last year which are representative of

the general advances made in cloud
modification :

- November. 13, 1946—Initial expeti-
ment by the author over Berkshires in

Massachusetts, converting a four-mile -

supercooled. strato-cumulus cloud into
snow flurries using six poundb -of
granufated dry ice,

Novcmbu 21 1946—~(,onvexs1on

“by ‘the author of supercooled ground

fog to smow crystals by seeding with
dry ice. Schenectady, New York.

December 20, 1946—Production of
snow by R. Smith-Johannsen in su-
percooled orographic cloud on summit
of Mt. Washington, New Hampshire.
Seeding with liquid CO: from tower
of Mt. Washington Observatory. -

"December 20, 1946—Production of
extensive snow area by the author in
supercooled stratus cloud by seeding
in base of supercooled overcast with
dry ice and liquid CO: in region north
of Mohawk Valley in New York.

February 5, 1947—E. B. Kraus
and P. Squneq Ploductlonof rain in

STAUFF

Magnetlc “70" Con-
centrated Sulphur Paste

Get your- supp]y eurly”of this popular, eco-
“Growers
. everywhere h_cxd great success with ;it last- year
and the new, improved product is bound to be in

nomical scab and brown fot spray.

short supply this year,

Magnetic “90i ' Micron

Measured Dusting. Sulphur
Siauﬁers new micron-sized sulphur wh9se
pamcle size of between 4 and 5 microns surface
average diameter ussures a !ree flowing, non.

lumping sulphur dust.

~ Magnetic “95/’ Micron

Measured Spraying Sulphux

Stauffer's micron-measured Spraying . sulphur
containing 95% sulphur and having a particle
size between 4 and 5 microns surface average |
Get your s_upply while still available.

diogmeter.

DDT.

Staulfer offers a complete line of DDT sprays
and dusts including: DDT Technical, 50% DDT -
dust and wettable powder concentrates, and DDT
mixed in varying proportions with sulphur and

other carriers. .
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(Benzene Hexachloride)

chlorinuted Cumphene"
(Toxaphene)
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stratocumulus by seeding supercooled
cloud at 23,000 feet with dry ice and
detection of effect by radar 100 miles

east of Sydney, Australia,

February- 6, 1947-<Production of
snow by R. E. Falconer and V. F,
Clark in supercooled orographic
clouid at 6,200 feet using silver’iodide
ﬁ{ne Mt.- Washington, New Hamp-
sme ’

PRODUCING FIGS
IN ILLINOIS
i =

In a climate which is normally too
severe for raising figs, Charles Pir-
rera of Springfield, Illinois produced
a successful crop of figs, He did this
by burying the tree tops in a shallow
ditch as soon as they shed their
leaves, To accomplish this he cut off

* half the roots and bent the trees over.
Pirrera began his hobby four years
ago and now has ‘four trees, the tal-
lest of which is seven feet. Shown, in
the photo above is the last of this
scason’s fig crop being admired by
Michael Foley, Pirrera’s grandson.

i
\

* April 4, 194-7——Colonel E. S. Elli-
son and I.. R

at 10,000 feet in Oregon.

April 7, 1947—Personnel of Proj-
ect CIRRUS. Joint Army-Navy-Air
Forces-General Electric project pro-
duced 45-square-mile geometric hole
in supercooled stratus cloud, over
Adirondack Mountains in New York
to obtain quantitative information on
effect of dry ice seeding methods.

July 16, 1947—A. Hoff and H. 1.
Mott. Production of rain from cumu-
Ius cloud near Phoenix, Arizona, by
seeding cloud at 20,000 feet with dry
ice. 1
September 23, 1947—Production of
rain at 9,500 feet by L. B. Leopold
and M. Halstead in above-freezing
cumulus cloud using dry ice over is-
land of Mololkai in Hawaiian Islands.
Results interpreted by Dr. Irving
Langmuir as start of chain reaction
in new precipitation theory advanced.
in paper delivered before the National
Academy of Sciences, November 17,
1947,

October 13, 1947—Personnel of
Project CIRRUS in dry ice seéding
flight and cloud study of hurricane
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flights.

“King” .350 miles east of Jackson-

ville, Florida, at 25,000 feet.

September-October, 1947—Produc-
tion of snow and rain.by C. L. Chip-
man and G. G, Sampson in vicinity of
Prosser, Washington, in series of

~ October-November, 1947—Series
of experimental flights over western
- Kansas by C. Barhydt and J. Berke-
ley, producing snow and rain areas.

Many other experiments might be
listed, but it"is believed that the above
examples illustrate some of the sig-
nificant advances in techniques and
materials during the last year. The
list indicates the widespread and active

interest that has developed in the gen--

eral subject. Many experiments have
“been carried out in other countries

which have not yet been reported in
-sufficient detail to- perniit analysis.

What the future holds is not easy to’

predict. Caution must he exercised in
analyzing experiments of this kind. It
should be . remembered that patural

processes generally produce precipita- .

tion when suitable cloud systems oc-
cur. Much careful study of naturally
occurring precipitation must be made

to differentiate properly between nat- |

ural and artificial effects that develop
in the free atmosphere. Because of
the vast areas involved, new observa-
tional techriques must be developed
and mastered if a worthwhile evalua-
tion is to be realized. :

The elimination of hail storms, the
modification of thunder storms, the
removal of icing conditions in super-
‘cooled clouds, and: the possible in-
crease in precipitation under certain
unstabilities of the atmosphere seem
to be some of the benefits that may
result from the present activity, in the
field of experimiental meteorology.
This activity i§ rapidly spreading

throughout this country and into many-

other parts of the world.

It is very likely that the next year
or two will disclose the limitations of
the present techniques involving the
use of dry ice, silver iodide, water, or
“wet” ice, As is always the case,
however, when careful research -is
conducted, all sorts of unexpected
occurrences will be observed, which if
properly recognized, evaluated, and
exploited will lead to newer tech-
niques which will undoubtedly lead to
‘a  better understanding and quite
likely a certain limited control of the
weather. Whether this greater knowl-
edge of weather will be for the bene-
fit or further confusion of mankind
will depend to g great extent on man’s
willingness and readiness to cooperate
in making the whole world, as well as
his own local region, a better place
for living.
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THE MORE YOU LOOK . .. |
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It Really Gets Around
in Groves
©® When you start down the row with a harrow, grain
drill or spray rig, you'll like the sure-footed way a Case
tractor holds its steady speed and pull. You’'ll like the
" way its eager-powered engine_throttles down for turns
without gear shifting. The more tractors you have used,
the more you will notice héw many ways a Case saves

your time, gets ahead with your work.

You'll also like the ENDURANCE of a Case tractor
—the way it runs year after year with low upkeep and
good fuel economy, gives you extra years of use from
your investment. That’s why men with the most tractor
experience have the highest respect for Case Orchard
and Grove Tractors. See your Case dealer for full

" information and chances of delivety on the model that
fits your crops, implements and acreage. ' \

A Heavy-Duty Offset Harrow re-
. " cently added to'the Caseline of orchard
* implements is the Model *“CO.” It has
. anti-friction bearings, factory-sealed
with lubricant to last the life of the
heat-treated blades. It has no square
corners on its snug-fit frame, no parts
higher than the blades. It has adjust-
ment to prevent “tracking.” Send for

“CO” circular; also catalog on any-

size tractor, folders on"any implements

o ——you need. J. I, Case Co., Dept. C-13,-
Racine, Wis. : :
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