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OrrictR Speak

The Army Air Forces Weather Service operates the most compre-
•

hensive as well as the most extensive weather service the world

The Weather Wing, operating directly under the

command of the Headquarters, Army Air Forces, provides weather

services not only to our own air forces, but also to all branches of

Ours is the first world wide weather

service in history, and ~ the duties which devolve upon us are the most

varied and the most important to ourcountry's welfare ever faced

by any weather service.

O

JIe COMMANDING

has ever seen.

0 the Army which request it.

We have a man-sized job to do. There are thousands of maps to

be drawn every day, tens of thousands of forecasts to be made, and

hundreds of thousands of observations to be filed, all in the per­

formance of our primary functions of increasing the efficiency of

the Army. That job is the most difficult to do because the results

of our day's work are not something tangible that we can point to

and say 'I repaired that shell-torn wing' or 'I captured that prisoner'.

You often do work that seems to be thrown into an empty void, and

word of the effectiveness of your work seldom comes

Yet your work does count.

be doing it.

back to you.

you would notO If it were not important,

O Your work contributes in two different ways. The first of these

in increasing the safety and reliability of flight missions andis

ground operations of all sorts. It has been definitely shown by

operational records that a good weather service decreases the accident

rate, decreases the number of incomplete missions, and allows missions to

be successfully carried out which otherwise would have been abandoned.

Perhaps most important of all, a good weather service increases a

pilot's confidence, eases his mind, and leaves his attention fre'er

for other things. By keeping in mind these purposes when you forecast

you will gain the confidence of the flight personnel with whom you

work and thus contribute most to the safety and efficiency of air

operations,
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The second way in which your work

helps the Army is one which is perhaps

more publicized and yet less recognized.
It is in enabling your commanders to take

tactical and strategic advantage of

weather conditions to do the most damage

to the enemy -- the battle use of weather

Experience in Europe and Africa, in the

Aleutians and in the southwest Pacific,

shows that weather changes often provide

commanders with 'targets of opportunity'

when the enemy can be taken at a dis­

advantage. We must, of course, keep in

mind that the art of ~ using weather as a

weapon is just one of the many arts of

warfare and must be always balanced
against other considerations.

one. The war does go on,
g o bad 1 y f or u s i f t he
weather forecasts and we

The problems in t he

But they do afford a
golden opportunity for the weather service

and for the individual weather officer

to make a contribution to victory, the

s cope of which can only be imagined.
The most valuable of a forecaster's

services are rendered by personal contact

with the officers who are using his fore­

casts. Regardless of your background,

regardless of the length and thoroughness

a soldier and second

as a weather expert If you do not

conduct yourself like a soldier, no amount

of forecasting ability will do you much

good, and your opinions and advice will

be regarded lightly. The weather service
must not be impaired by lack of military

be a r i n g ~
Every weather officer is aware of the

high qualifications of training and

ability for his position. Ability and

training by themselves are not enough.

In addition, a weather officer must have
enthusiasm for his work, and the deter­
mination and drive to use his ability and

his training to the highest possible

degree. Meteorology is one of those

young sciences in which the hinterland

of recorded knowledge is still narrow

and the frontier of research and new
discoveries is easily reached. Yours

i s the bright challenge to reach that
frontier and push it forward.

The Weather Wing has established the
bulletin, of which this is the first number

in response to the needs of the service
as I have just reviewed them. It will be

a means of relaying information and ex­
perience to you that will help you in your

relationship with flight personnel. It

will report to you on the progress you
make in the battle use of weather. It
will provide you with advanced training
material on the

I t will publish

and research by weather officers and make

them available throughout the service.

It is your means of expression in your

chosen field of effort. I urge you to
contribute to that field and to this bulle-

O

0
0

O
o
o
~

much remains to be learned in this field,
and much missionary work must be done to
demonstrate conclusively to commanders

how weather forecasts may be used to

advantage. The attitude that 'the war

does go on whatever the weather, so why
bother with it' is a false and dangerous

yes, but it may

enemy uses the
fail to do so.
bat t le use of

weather are not problems which will be

solved today or tomorrow or by any one

science of meteorology.

the results of studies

f i r s tj ud g e d n sbe

However,

weather officer.

of your meteorological training, you will tin.

Personnel desiring to have papers published outside the army should

submit them through channels to the Headquarters, Weather Wing, Asheville,

North Carolina, where they will be reviewed by the Public Relat ions Office
and sent on if approved for release.
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Icing on aircraft ls a subject about which there is a treat
deal more opinion than there la fact. To complicato matters stll1 ~
more, opinions and facts are both widely divergent. Tho series of

articles of which this is the first does not pretend to be tho ultimate

word on icing. It will bo a summary of the generally acceptod\baslc
facts and opinions together with loss famillar facts whlch are the
outcome of recent researches.

CING m AIRCRAFT

With the overcoming of many diffl­
culties involved in construction, op­
eration, and navigation of aircraft, the

use of this means of transportation to
its fullest extent has become more and
more dependent upon the reliability with

which operation can be maintained regardless
ot weather conditions. The necessity

for assurance of reliable performance is
greatest during military operations because

so much more is at stake then the delivery
of a plane and its cargo. Furthermore,

offensive warfare often demands that
missions not only go forward during ad­

verse weather but that such weather be
used as an ally.

There are three major weather hazards
fog, turbulence, and icing. Instrument
flying has diminished the danger of the
first two. Icing, however, has been the

cause of misunderstanding and difficulty,
because when this condition occurs. both
the normal vagaries of the weather and the

construction and operation of the ship

must be considered. Knowledge, pain­

fully acquired by experience, has enabled

a measure of safety to be assured over
continental areas with adequte weather

services, yet, in a recent flight of 100
bombers, 35 failed to return because of

i c i n g ~

Present conditions demand that long­

distance flights be made over various un­

explored regions of the world, over water
as well as land, at extreme altitudes, and

for the most part without advance weather

data. It is, therefore, of extreme impor­

tance that the pilot have a full under­

standing of the conditions which produce

minated.

The term icing is applied when water
in the solid state is deposited on the
plane's surface. It may occur as a change

from either the vapor or liquid state in
the air to ice on the plane; however snow

or ice crystals in the air present no
danger. The forms of ice deposit may be
extremely varied, but there are only two

factors of prime importance, (1) the
occurance of temperatures below freezing
at the surface of the plane, and (w) the
amount of water being deposited on the sur­

faces. Unfortunately only factor (1) can
be determined without hazard. Indirect
observations in addition to the pilots'
knowledge of the fundamentals of weather

Micro-Physics of Icing
Supercooled Water

The possibility of icing is most
readily indicated by the presence of

clouds. As air is cooled below the dew­

point the excess moisture condenses out

on hygroscopic muclei. Usually 1iquld

water-drops of from 3 to 50 microns in

diameter are produced and these remain

liquid even at extremely low temperatures.

What causes it.
Where it may be
found.
How it may e f fec t
o per a ti on.

How it may be e 1 i ~

icing and how they may be avoided or com­

ba t t e d.
The pilot mus t know: ~

1 . What icing is.

2.
3%

4.

s .

O

0
(2).must be used to determine factor
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Fig. 2 (I) As each droplet highly magnifled in these drawings, strikes
the cold surface of the wing, part of the water freezes to form a net­
work of fine ice needles. If droplets merge before freezing occurs,
glaze will form.

Fig. 2 (2) Following formation by impact of the ice needles, the droplet
freezes solid from the wing outward. If each droplet freezes solld before
another merges with it, rime is formed.

Fig 3. Small droplets (B) are swept around an obstacle by the air stream, so that only those in the middle
of the path collide wlth and freeze to the obstacle. Large droplets (A) follow the air stream less easily
and are therefore more efficiently collected by the obstacle to form ice on it. Even then, some large
droplets (C) wlll escape.

0
0

0
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It is not possible to tell whether r ime

i s amorphous or composed of very small

crystals, but a de finite crys ta line

structure is absent. A second incoming

drop may unite with the first. The
percentage fr ozen at

depends on the degree

The remaining water is
conduction of heat to

evaporation. If, during the time re­

quired for this freezing, a second drop

strikes the first, the two may join

closely and an increase in the density
of the deposit will result. (See figure 1.)

The size of the drop is not of major
importance, for while small drops freeze
more rapidly, an increase in the number of

drops for equal rates of deposit reduces
the time between arrivals; the amount of

water striking the wing is the important
factor. The surface of rime is very rough

and does not conform to the substructure.
Rime of low density is easily broken off
by the wind and plane vibrations and does
not build back on the wing. The strength
and adhension of rime increase rapidly
wi th dens i ty.

Glaze:-- Glaze (clear ice) is trans­
lucent, if not truly transparent, and is
hard and amorphous. (Fig. 2 (3) and 2 (4)).
It is the most important type for the pilot
to consider as it is strong and adhesive
and is not readily dislodged. The density
may vary from 0.75 to 0.92, that of pure
ice. but the enclosed air bubbles are
small and separated. The determining
factor for its formation is a deposit of
water at such a rate that the surf£ce is
kept wet by a surface film of liquid water.

Amounts of water in excess of that

which freezes immediately will flow back­
ward over the wing and form ridges or
rough teeth of ice where the scouring
action of the airstream is strong. In
extreme cases, icicles will grow on the

trailing edge.
is

higher temperatures.
a 11 glazing conditions

0-8°C.

of picking up glaze decreases at low

temperatures, but that all clouds (and

hence the likelihood of any icing) are

l e s s common then.

Affect of Collector Size on Icing
Figure 3 represents the stream

lines around a cylinder. The trajectories

of the drops will be disturbed by the

cylinder. Because of its larger kinetic

energy, a large drop at A can maintain
i ts original direction better than a
small one at B and will be deposited at
A while a small drop will be swept around

the cylinder, like smoke eddying past an
obstacle. At comparatively great distances

from the axis, even the large drop at C
will escape contact with the cylinder. Thus

it is impossible to sweep out all the liquid

water in the path of the obstacle.

The rate of deposit is influenced

s t r ongly by the following factors:
(1) Quantity of water suspended.

(2 ) Drop size.
(3) Air speed.
(4) Collector size.

Computation of these influences is very
difficult, but the graph in figure 4 shows
how the rate and density of deposit might

be expected to vary for different wing
thicknesses at velocities of 100 and 200 mph.
It is interesting to note that rime would be
found at the lower velocity and glaze at
a higher velocity for objects greater than

three inches in diameter. The data are
based on observations in the unusually thick

clouds of large drops' shown in figure 5a.

The importance of drop size consists

in the rapid increase in the collection

efficiency for larger drops. For the smaller
drops, the distance 'd' off the axis that can

be swept clear varies at least as the square

o f drop diameter.
A body presenting a rough surface ices

more rapidly than a polished body. Pro­

jecting rivet heads and seams will ice

rapidly and disturb the air-flow so that

~ o that the condition will spread.

7

in i t i a 1 impact
of supercooling.
frozen mainly by

the plane and by

found most frequently at
About 80 percent of

Gl a z e

abovea toc c u r

This does not mean that the chances



Over DARKEST AFRICA
by

Peter A. Laudati, Jr.

•
Second Lieutenant, Air Corps

Africa, once the land of the unknown, it was by no means surprising that flights
the land of weird, strange mysteries and usually avoided this treacherous route.
rites, has undergone a rapid and almost
complete metamorphosis in the past few
years, along a certain air route. Elephant
herds that once lived peacefully in swamps
are stampeded into flight by the loud drone
of powerful engines. King Leo, the lion,
once ruler of the land he roamed, now

scampers for cover as a soaring plane wings
overhead. Headhunters of the past are

found peacefully earning a day's wages con­
structing buildings and repairing runways
at air bases located right in the heart of
their domain. However, there are still
portions of this Dark Continent that cling
to the savagery of the past. In Eastern
Africa, particularly in the land of Haile

Selassie, there are tribesmen who will
torture a captured white man despite his
nationality. Young pilots tell stories to,
of narrow escapes from Arabs in North Africa
or Arabia. These Arabs would either turn
an American pilot over to Axis Forces for
a reward or be content to torture and mu-

Weather was the principal hinderence,
as weather hazards usually are present dur­
ing the largest portion of the year. Al­
though the rainy season lasts no more than

four or five months in the region, other
factors, such as the Haboob and the Har­
mattan may occur at any time of the year,

People on the ground welcome the relief
these storms give from the steady damp
heat of the tropics; but the Haboob, with
its dust storms, poor visibilities, heavy
rains and occasional thunderstorms, and
the Harmattan with its dust storms and
dangerous thick haze spell trouble to the
pilot.

Several years ago, in the late "thir­
ties", British Airlines established an air
route through Central Africa to India.
However, even though planes flew over
routes where camels previously had provid­

ed the fastest means of travel, the results
were not too satisfactory. Air bases were
few in number, facilities were limited,
communications and weather' forecasting
facilities were almost completely lacking,
and there were no "check points" along the
entire route. Pilots were forced to fly
with little or no knowledge of the weather
which they would encounter, and therefore

8

ferry reinforcements to the Middle and Far
East. Therefore, the route was in more or
less sporadic use until about two years ago
when Pan American Airways was given the
task, of flying aircraft and supplies from
America to Egypt and the Middle East as

of Eritrea and Etniopa, the French through­
out Central Africa joined the Allies.
French possessions along the west coast of
Africa still maintained their alliance with

Vichy, but they presented no great problem
since the regions in question could be a-

tilate him. The former practice, however,
has disappeared with the cleaning out of
the Axis Forces from this Area, but the
latter persists, much to the discomfort of
the pilots concerned.

And a real task it was. The route was
far from the battlefields of North Africa,

it is true, but there were the French to
contend with. Fortunately, after the fall

well as to the distant lands of India and
China. Axis occupation of Northern Africa
left this route as the only practical air­
way to countries which the Allies had to

The Only Practical Airway

The RAF occasionally used the route to

•
hold at all costs.

0
◊

◊
voided.

◊

◊



Heat is a Problem

Thunderstorms often poke thier ugly

anvilheads into the skies along the coastal

area, and become decidedly dangerous in the
mountainous regions of East Africa. The

central part of Africa is comparatively

free from storms, but this hazard is re­
placed by another refinement of nature. an,
excessive heat which creates temperatures

of 115 degrees Fahrenheit in the cockpit of
a plane flying below five thousand feet,
and ground temperatures often in excess of

130, degrees in the shade. This distressing

heat saps the endurance of pilots, and

makes flight on this route a trying physi­
cal undertaking.

It can be secn that the establishment

of this route was a real task, and the prob­
lems of weather and communications had to

be solved before it could become a valuable
asset to the Allies.

The advent of Pan American Airways
increased air traffic considerably and with
this increase came an improvement of air
bases, communications and weather service
facilities.

In the fall of 1942, the functions of

Pan American Airways along the route were

absorbed by the Air Transport Command, and
air traffic began to assume extreme pro­
portions. Air bases had to be enlarged and
runways improved even more than Pan American
Airways had done. This problem was handled
easily enough with the native labor which

was available.

Few Weather Reports

The weather service still remained a

problem. Under Pan American Airways, it
had been undertaken almost exclusively by
civilian personnel. The service had proved

to be far from satisfactory because of poor
co-operation, between the territories'of

various nations, in exchange of weather
data. Forecasters were hampered in at­

tempting to predict the weather because of
the few weather reports available from the

surrounding territories. Therefore the Air
Transport Command found that many weather

stations had to be equipped to provide
accurate weather service.

In June 1942, the 19th Weather Squad­
ron was activated and assigned to the re­
gion. Several officers and a small number

of enlisted men were already serving in the
region on detached service from the 2nd and
4th Weather Regions, and these men were
transferred to the 19th Weather Squadron
in August 1942.

In November 1942, the 19th Weather
Squadron arrived in the region and estab­

l ished Regional Headquarters. Forecasters
and observers were sent out along the route
and the Squadron, though undermanned, soon

began to function.

In March 1943, another complement of

weather personnel arrived. This group was

large enough to handle efficiently the wea­
ther service required by the Air Transport

Command. Every station in the region was
soon well manned and able to operate at
full capacity.

Need High Calibre Service

The Air Transport Command depends on
being provided with high calibre weather
service. Scheduled flights cannot be can­
celled except under dire circumstances,
because vital supplies and aircraft im­
portant to the war program must be deliv­
ered to far flung bases without delay. As
a result, weather officers are faced with
two problems; first, that of finding some
flight level at which the pilot can make
his trip, despite the severity of weather
conditions, and second, that of giving a
clear, complete picture of the state of the

atmosphere to the pilot so that in an emer­
gency he will be able to make his own de­

cisions. Alternate airports are an almost
unheard of luxury in this area." Further­

more flights are lengthy and the journey is
usually completed with little fuel to spare.
Thus, terminal forecasts given the pilot

concerning weather conditions at the time
of his arrival must have a high degree of

accuracy■

9



Check points are few and far between
in Africa, and even under contact flight
conditions a pilot has little chance of be­
ing sure that he is on his course. Vast
expanses of arid plains, dense jungle, and
extensive desert regions provide very few
identification points to aid the pilot.
Winds aloft become a vital factor in the
forecast, for pilots mist make directional
compensations for cross winds.

Radiosoneds Will Help
Forecasters are aided by the fact that

the circulation of winds aloft are largely
sea sonal. Then too, the four radiosonde
stations which are being installed in the
region will be of great help to forecasters
by giving them a knowledge of the pressure
conditions aloft; thereby enabling them to
forecast more accurately the velocities and
directions of upper winds.

The weather service in Africa has to
provide route forecasts for flights often
exceeding a thousand miles. Planes travel
to the United States by way of Sith Amer­
ica and across the Caribbean to Florida.
Forecasters on the west coast of Africa
must make daily route forecasts across the
Atlantic to Brazil, as well as across the
heart of Africa to the east'. The geograph­
ical scope of forecasts is tremendous, as
forecasts made in the 19th Weather Region
extend from the east co'ast of South America
to the west coast of India, and from the
northern extremes of' Africa to'its'southern
portions. Since all communication is done
by radio, it readily can be seen that a con­
siderable problem is encountered in the
attempt to get complete synoptic weather
observations from the various stations.
This is the other large problem faced by
Regional Control Officers in this area.

Teletype machines are unknown in Cen­
tral Africa. Radio as has been previously

•mentioned, is the only'means for the dis-
semination of weather data. Collectives,
including synoptic reports from stations
within a particular area, are broadcast by
American, British, and French weather' st'a­
tions. All reports must be enciphered when

1 0

sent, then deciphered when received. ThJ s t
fact, plus the time involved in transmitting
and receiving radio broadcasts, results in
a considerable time lag between the time of
observation and the time the report is used.
Forecasters must make the best of this sit­
uation and are doing a commendable job. In
fact, many weather officers now look upon
this time lag as only a minor difficulty,

More Specialists on the Way.
The station coverage included in the

*collective broadcasts is more than satis­
factory, but most weather stations can em­
ploy only a limited number of the reports
included. An insufficient number of radio
operators, as well as difficulty in inter­
cepting certain broadcasts, due to problems
connected with the frequencies employed,
resul ts in only the more necessary reports
being copied. This situation too is rap­
idly being alleviated, because the Regional
Control Officers of both weather and com-
munications in this region are cooperating
closely with one another. At present, ad­
ditional radio operators are on their way
to various stations in the 19th Region
where they will spend all of their time
copying weather reports. Furthermore, at­
tempts are under way to alter the broadcast
frequencies of various collectives in order
to increase the number of stations able to
intercept the particular broadcasts. Syn­
optic coverage is ample at present; never­
theless the number of observations received
and plotted at each weather station is con­
tinually growing, and will continue to grow
until the Regional Control Office is entire­
ly satisfied.

It can be seen that hinderances to a
perfect weather service are plentiful in
this area as they are for any weather squad­
ron serving in the field. But these have
been circumyented and are being erased rap­
idly. So pilots are winging their way from
the land of Rio over Darkest Africa. to

9

mystical India in comparative safety having
full knowledge of the weather which they
will encounter; knowing how to cope with
any weather hazards which might keep them
from delivering their vital cargo to its
final destination.

◊
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FACSIMILE at 'Work
o

as told by Major Thomas H. Barry

One man doing the work of three.
Completed maps as soon as the forecaster
arrives in the morning. This sounds like
some kind of man-killing speed-up. It is
a speed-up, but the men won't mind it, be­
cause it will save many weather stations
the necessity for much detailed work. Its
name is facsimile transmission, and it's
in the Army now.

The idea of sending weather maps over
a wire is not a new one, but its growth was
slow until the development of commercial
apparatus for transmissian of news photo­
graphs showed that it could be practical.
Even so, the wirephoto machines were not
suitable for army duty -- they had to be
made sturdier and more foolproof before
they were ready for field operations. So a
rugged laboratory model was made and tested.
The test began in June 1942 over a circuit
from the weather central in Washington,
D. C. to the Army air base at Presque Isle,
Maine, and was concluded six months later
to the satisfaction of all concerned. The
machine had operated on schedule over the
700 mile circuit, and had transmitted four
synoptic maps and many auxiliary charts
every day for more than six months. There
were only two minor failures in that period.

At the conclusion of this equipment
test, it was recommended that an operation­
al test be made to find out how the appa­
ratus could best be put to use in the field.
The recommendation was also made that the
size of the transmitted map be increased
from 7 by 9 inches to 12 by 18 inches. The
recommendations were approved, but since
several small machines were on hand, 1t was
decided to start the test with these and
change over to larger machines when they
became available. The test called for a
Class A station at Mitchell Field to prepare
six-hourly maps, auxiliary charts, and wea-

ther forecasts for f'ascimile transmission

to the eight satellite fields of the First
Fighter Command. At each outlying field
there would be two forecasters and three ob­
servers - the former to interpret the maps
and forecasts for the operations of their
own fields, the latter to make and transmit
regular weather reports by teletype on Cir­
cuit A.

Maps ready f'or use.

This operational test is now under
way, and the new facsimile machines which
handle maps of 12 by 18 inches are just go­
ing into service. At the standard map
scale, this covers all the United States
except for a strip of the Southwest, and in­
cludes the Maritime Provinces of Canada in
the northeast. If more coverage is needed,
the map can be sent in two vertical sec­
tions. Each standard type map requires20
minutes for transmission, but the smaller
auxiliary charts are grouped together to
save time. The maps are ready for use as
they come off the machine, except that
fronts, rain areas, etc., can be outlined
in color by the forecaster before the map
goes on display. Based on a twelve-hour
day, the schedule calls for two surface
maps; two sets of pressure charts at 5,000
feet and one each at 10,000 and 20,000
feet; a winds aloft map; an isentropic
chart; an atmospheric cross sect ion; a
twelve-hour forecast; and a27-hour fore­
cast. This permits a satellite station to
close down for the night and to receive a
12-hour forecast and the latest map im­
mediately upon opening the next morning■

The facsimile machines now in use pro­
duce an image with 96 lines to the inch.
the resulting definition is sufficient so
that figures 1/8 inch high may be read
without difficulty and all features of the
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NEPHANALYSIS4recasting Jid
by P. L. Schereschewsky

I ~ Nephanalysis & Frontanalysis

The series of articles opening in this issue will attempt to pre-

sent the fundamental principles of nephanalysis in a form which will

make them applicable to the field problems of the Army Air Forces wea­

ther service.

Nephanalysis is not a new and untried method of weather analysis.

It has been used and developed over a period of years' by Dr. Schere­

schewsky and his associates in France and North Africa. It is par­

ticularly well adapted to conditions which permit visual observation

of clouds over a wide area, as in the course of an airplane flight, and

prohibit_instrumental observations, as is the case when supplies are un­

available or have been destroyed by enemy action. It is therefore being

presented in the hope and expectation that it will contribute in some

measure to the efficiency of the Army Air Forces weather service under

difficult wartime conditions of operation.

One can hardly expect to become proficient in nephanalysis by read­

ing a text any more than one can learn air mass analysis in ten easy

lessons. It requires much practice, preferrably in a laboratory with

expert supervision to correct mistakes quickly. At the present time,

a thousand scattered map tables are our laboratory. To-aid in self­

instruction, however, any questions concerning nephanalysis directed

to the Bulletin wilI be answered.

0

C
0
O

Nephanalysis is a new word in the vo­
cabulary of the weather man. It has been
chosen to remind the forecaster of front­
analysis and air mass analysis. Neph­
analysis is a technique of weather analysis
which can be used in addition to front and
air mass analysis. It systematizes old and

new studies of clouds and weather in order
to achieve more refined and efficacious
methods of weather forecasting.

Nephanalysis is based upon synoptic
observation of clouds and all related phe­
nomena: visibility, precipitations, mete­
ors, and, chiefly, states of the sky. Syn­

optic analysis of these conditions and

rules deduced therefrom constitute neph­
analysis and provide a valuable tool in the
forecasting of weather.

Nephanalysis uses principally charts
upon which data derived almost exclusively

from visual observations are plotted with­

out reference to other data and concepts

like temperatures, humidity, barometric
pressure and its variations, cyclones, and
anticyclones,

Cloud and weather observations have
always been plotted on synoptic charts in
order to facilitate their interpretation,
the detection of fronts, location or air
masses, etc. The initiators of front­

analysis have from
~
the beginning insisted
~

on the importance of cloud observations as
an integral part of modern weather analy­
sis.

In practice, however, frontanalysists,
when tracing fronts and identifying air

1 3
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masses, rely chiefly on information derived
from winds, pressure, temperature, dew
point, and three hour pressure variations.
A tendency has developed among many of them

to use cloud observations only as accessory
tools. Cloud observations are generally
not as carefully studied as they should be
and not all the information is rendered
from them that might be obtained. Never­
theless, forecasts have to be written in
terms of clouds and their dangers--icing
conditions, thunderstorms, fogs. When
fronts have been traced and air masses
identified, the basis for the work of the
forecaster has been established. The next
step consists in determining the future
positions of the fronts and in predicting
their reinforcements or weakening. The
last and, from the practical standpoint,
the most important step in preparing a
forecast consists in translating these con­
clusions regarding fronts into specific
information in terms of weather and clouds.

This last step requires great care
for several reasons:

1. One type of front, for instance a
cold front, may give rise to many different
times and places. As far as the forecaster
of weather is concerned, therefore, there
are many different types of cold front.

2. There are areas of bad weather
which are located not along frontal sur­
faces, but in the midst of an air mass. An
instance of this is thunderstorm formation
in tropical Gulf maritime air. The thunder
storms and their associated clouds form a
pattern or recognizable nephsystem.

Pilots are interested in weather and
clouds. True, they have a general knowl­
edge of frontanalysis and meteorology which
helps them understand the forecast better.
In the last analysis, however, forecast
must be expressed not in technical terms
such as fronts, cyclones, and air masses,
but in practical terms such as rain, storm,
turbulence, fog, and icing.

In practice, pilots and forecasters,
in order to acquire a view of the weather
and cloud distribution, supplement their

•
charts with studies of the hourly teletype
messages. This method, no matter how care­
fully followed, it not systematic. Neph­
analysis supplies pilots and forecasters
with a method of giving a systematic, log­
ical, scientific description of weather
conditions and clouds. The object of this
series of articles is to make this method
or at least its main features available to
the forecasters of the Army Air Forces.

Nephanalysis Procedure:
In analysing the old pressure charts

before the development of air mass analysis,
the procedure consisted in tracing isobars, A
and identifying and locating cyclones and ~
anticyclones, which are the entities typ­
ical of the pressure distribution, and fin­
ally torecasting tbe 1110tion and changes of f
these entities.

With frontanalysis, the procedure con-
sists in tracing fronts, and identifying
and locating polar and tropical air masses,
which are the entities typical of the tem­
perature and humidity distribution, and
finally, forecasting the motion and changes
of these entities.

Similarly, the procedure of nephanaly­
sis consists in tracing characteristic
curves called nephcurves, and identifying
and locating organized groups of clouds
called nephsystems, which are the entities

~
typical of the cloud and weather distribu- ~
tion, and finally forecasting the motion
and changes of these entities.
Rel ationship between Nephsystems and other
Meteorological Entities:

Nephsystems are closely connected with
other meteorological entities, especially
fronts and isallobaric centers. To each
cyclone corresponds usually a nephsystem
characteristic of the type of cl

JP' cyclone.
When small waves appear on a long front,
smaller nephsystems often also appear in
each wave.

Clouds are visible traces of surfaces
of air mass dis ntiscontinuity; for instance, a
warm front is made visible by an alto-
stratus. Clouds are als siso signs of the
structure of air masses; for i~ orinstance, the

Continued to Page 17
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Weather forecasts on aircraft clear­

ances will be clearer and more com­
plete than ever when the revision of
Air Craft Clearance Form 23, now under
way, is published.

The weather section of the clear­
ance form, heretofore crammed into four
lines, will be expanded nearly four
times to fill fifteen well-arranged lines■

More data will be given, and new headings
will show the pilot just what information
he is receiving• One of the important
new additions is that the latest tele­
type weather report for the destination
and alternate will be entered on the
clearance, together with a summary of the

latest weather along the route and at
the point of departure. Entry of current
weather reports on clearances has long
been a standard practice with the air­
lines, but this marks its first official
use in the Army to supplement the fore­
cast.

The forecast itself is broken down
•on the new form into a route forecast,

a terminal forecast for the destination,
and, for instrument flights, a terminal
forecast for the alternate. The fore­
casts will contain the same elements as
heretofore, and symbols and abbreviations
may be used. A typewritten entry is pre­
ferred but will probably not be required
by the new regulations. As always, the
forecast will be for the estimated flight
time plus two hours. There is no pro­
vision for automatic expiration of the
clearance authority after a given lapse
of time, however. It is therefore es­
sential that the forecaster enter. the
time of the forecast so that the pilot
may be reminded when it is growing old,

The forecast of winds aloft occupies
a separate line with its own heading on
the new form. A forecast of winds aloft
will be made at altitudes requested by
the pilot. It will be written out in
whole figures, not encoded in the PIBAL
code.

FBAA#
A column of boxes is provided on the

right side of the weather blank for
altimeter settings at the local station,
the destination, and the alternate. The
boxes for the classification of the
weather conditions as C, N, or X have been
eliminated; each leg of the flight will
be classified by the operations officer
on the basis of the weather forecast.

The whole tone of the new clearance
sheet is one of increased safety and
smooth control of flight operations and
and matches the lower level of flight ex­
perience as new fliers take to the' sky
in increasing numbers. Other safety
features are included besides' the in­
creased space devoted to weather. The
pilot, for instance, will specify
the check points over which he will re­
port his position by radio, so that
traffic control can be more adequately
maintained.

The revamping of the clearance
form was initiated by Lt. Col. Ralph J.
Moore, Chief of the domestic section of
the Flight Control Domestic Wing, Flight
Control Command» Major D. M« Swisher
has been carrying the ball on the re­
vision, studying over the many recommended
changes and coordinating them with other
interested parties, including the Weather
Wing• The proposed revision was pre­
sented to the conference of Regional Con­
trol Officers in Asheville late in June
and receiwed their unqualified approval.
Captain Doyle C. Tandy of the Weather
Wing A-3 staff represented Army Weather
Service in this work.

Major Swisher hopes that the new
clearnace form will be a factor in re­
ducing the accident rate. "Many acci­
dents are caused by insufficient pre­
paration before take-off," he said.
"We hope to curb those accidents by
making sure that the pilot gets all
the information he needs to make his
flight in safety."
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masses, rely chiefly on information derived
from winds, pressure, temperature, dew
point, and three hour pressure variations.

sonnel officers in the field of the latest
policies and decisions, which affect
personnel matters. Any suggestions as to
matters to be discussed will be welcome.

This series of articles will begin
with a subject which is always of interest
to commisssioned officers; namely, pro­
motions. No attempt will be made to
discuss the manifold ramifications of
the promotion system, which is complicated
at best, but some phases of general in ~
terest only will be touched upon.

It might be well to lay the found­
ation for this discussion by outlining
the two fundamental systems of temporary
promotions under which an officer in the
Army Air Forces may at present be pro­
moted. I use the word "temporary" ad­
visedly, as all peace-time systems of
permanent promotions were suspended
for the duration by paragraph 1, W. D.
Circular 161, 1942 series, except for
Regular Army Officers. The two systems
are (1) promotions in the AUS, and (2)
promotions in the AUS (AC).

Promotions in the AUS entitle
the officer to exercise the authority
of his rank throughout the Army. The
qualifications necessary to make an
officer eligible for a promotion in
the AUS are set forth in W. D. Circular
161, 1942 series, as amended by Circular
290, and 417, same series, and Circular
15, Circular 28, and Circular 157, 1943
series. In general, an officer must
have served 6 months in the AUS grade
(except for Second Lieutenant, Lieutenant
Colonel, and Colonel); must be occupy­
ing a position vacancy for the higher
grade; and must be recommended f'or pro­
motion by his immediate superior. The
recommendation must be approved by all
commanders in the chain of command.

It might be well to point out here
that an officer cannot be promo ted from
a grade in the AUS (AC) to a higher
grade in the AUS. For example, Lt. X,
a 1st Lieutenant, AUS (AC) cannot be
promoted to Captain AUS. He must be

1 6

charts with studies of the hourly teletype
messages. This method, no matter how care­
Nmllv followaa 4 ~ --+ ---.-~+~---~
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AUS« However, he can be promoted to

Captain AUS (AC), provided he is eligible
under that system.

The point now arises as to what con-
stitutes eligibility under the AUS (AC)
system of promotion. Qualifications for
promotion in the AUS (AC) are listed in
AAF Regulation 35-18, the latest revision
of which is dated May 21, 1943. The sa­
lient provisions for eligibility are six
months in grade, AUS, AUS (AC), or per­
manent, except2nd Lieutenants, who may
be promoted at any time their commanding
officer considers them eligible and there
is a position vacancy. It will be noted
that a promotion in the AUS (AC) entitles
the officer to exercise command in the
Army Air Forces only. When any officer
receives a promotion, he should read care­
fully the special order which announces
his promotion and to determine whether he
holds his grade in the AUS or the AUS (AC).
Numerous instances have arisen in which an
officer thought he held his grade in the
AUS (AC) when he held it in the AUS, and
vice versa. As a result, promotion forms
are not being filled out properly. Per­
haps the confusion exists because, even
though an officer may have been recommended
for promotion in the AUS (AC), higher head­
quarters may decide that he is eligible for
promotion in the AUS and may so promote him.

Another point that seems to be lost
sight of in the field is the fact that, by
directive from Hq., Army Air Forces, all
officers who hold grades in the AUS (AC)
should be recommended for promotion in the
AUS as soon as they are eligible for such
promotion. The only limitation on the a­
bove directive is that officers so recom­
mended must be considered qualified for
general duty throughout the army in that
grade.

The above has been an attempt to
clarify some misconceptions which, ex­
perience has shown, have existed in the
minds of officers regarding promotions.
I t is hope that the objective has been
accomplished
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REPORTS FROM
7WE REGIONS

I5th Weather Reglon
Weather men of the Fifteenth Weather

Region, Australia and the Southwest Pacif­
i c,handle some of the toughest weather
Problems that could be thrown at a man.
They do it by going right up to meet the
problems where they are found -- in the
air. They find it is good for efficiency.

Weather observers and forecasters a­
like are assigned as regular crew members
on bombing and reconnaissance missions over
enemy territory. They watch the unfolding
of their own forecasts, find out at first
hand what mistakes they made and why, and
bring back accurate reports to help in
future_forecasts. Far from being con­
sidered so much dead weight by the other
crew members, the weather men are respected
as hardworking and essential members of the
combat team.

Compared to the value of the infor­
mation the weather personnel take on these
flights, the over-all risks are small. When
±~°.2'~•" do 8°tin ." "~r"JI,~°PS±Fae
"met" men are right in it with the others
and hold up their end. For confirmation
of this, catch a glimpse of the AIF*Medal
ribbons now worn by /Sgt Mack Glasier from
Watervliet, N. Y., and Sgt Edwin N. Palmer
from Elmira Heights, N. Y. Both of' them
had a chance to take a close look at the
enemy as 'well as at the weather.

s*-*-4-
~

~

We nearly had a blank column this
month. A note from the 15th saved it at
the last minute. The_headquarters office
can't write reports from the regions, so
we're jyst running a heading and hoping you
will fill in under it in time for the next
issue, you domestic regions, and for the
November issue in, the case of the foreign
regions.

What do we want for this column? Not
how Sgt. Slank made a name in Algiers nor
how Cpl. Undine observed the ceiling in a
back room in Unamit, nor even what Sgt.
MacFry used to fill the spare tire of the
jeep. Personals are out, by orders from
higher up. We are running a technical mag­
azine, not a camp newspaper. What we do
want, in addition to feature articles and
research papers, is -- short notes on pe­
culiar weather phenomena -- how a particu­
l ar bug in an anemometer set-up was lick­
ed - suggestions on station arrangement ~
successful substitutions for GI equipment
under emergency circumstances -- notes on
training programs being undertaken in the
region -- anything you think the other fel­
low would like to know about in the way of
efficient service and operation,

Region X
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Continued from Page 1u
Complementary use of nephanalysis and

frontanalysis may even be carried one step
further, especially overseas where good
weather stations are scarce. Frontanalysis
as a refined modern method requires many
stations making frequent observations.
Good observers and meteorological instru­
ments may be lacking; consequently, there
are too few well equipped stations and
frontanalysis 1s made difficult.

instability of cold air mass may be made
visible by cumulus congestus. It is there­
fore not surprising that fronts and neph­
systems are closely associated. This ex­
plians how, from the practical standpoint
of weather analysis and forecasting, front­
analysis and nephanalysis help and supple­
ment each other greatly.

As nephanalysis requires only cloud
and weather observations and no instruments
are needed, many more observing 'station can
be improvized and established very rapidly,

thus filling the gap between the few modern
stations. As f'ar as observers are concern­
ed, experience will show that almost i11it­
erate people know how to use their eyes
well enough for cloud and weather observa­
tions although they would be unable to op­
erate modern meteorological instruments.
This is probably the' greatest contributlon
nephanalysis can bring during war times.

Clouds, if observed carefull'y, enable
the experienced observer to read the sky
and identify air masses: for instance, an
altocumulus preceding a cold front is dis­
tinguishable from the same species_of alto­
cumulus located ahead of a warm front;
there are various and' typical' types of
stratocumulus; a cirrus preceding a warm
front with instability can.be distinguished
from a cirrus preceding a warm front with­
out instability, etc. This is why we ad­
vocate more thorough study of cloud forms
by local observers, as well as by synoptic
forecasters.

17
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notes on the Conference of

REGIONAL CONTROL OFFICERS

e

1. The new tables of organization for
weather squadrons takes additional recog­
nition of the amount of training required
to produce capable weather personnel. The
lowest two grades of enlisted personnel do
not appear at all on the table of organiza­
tion as now approved. This does not mean
that weather squadrons henceforth will have
no privates or privates first class, but it
does mean that every private or private
first class has a corporal's stripes wait­
ing for him as soon as his Commanding Of­
ficers believes him ready for promotion.

2. Observers graduating from school
will start out on precisely the same basis
as those undergoing in-station training.
Whereas in the past, many observers grad­
uating from school have been promoted be­
fore being assigned to station duties, from
now on promotions will not be made until
the observer-graduates have been assigned
to weather squadrons and tried out in ac­
tual duty. Men who took their training in
the weather stations will have an equal
chance for promotion.

3. It has long been recognized that
weather officers graduating from the uni­
versities and from Grand Rapids would bene­
fit by familiarization training in a well­
run weather station before being assigned
to duty in the field. The only reason
that this has not been done has been the
pressing demand from the field for fore­
casters and still more forecasters. The
acute shortage of personnel, however, will
be alleviated by Autumn and plans are now
being made which call for the class of
aviation cadet forecasters scheduled to
graduate in December to spend a period of
"interneship" either in some of the large
continental weather stations or else in
similated foreign stations in training
areas. Approximately three months will be
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spent in learning the ins and outs of wea­
ther station operation and administration.
Chanute Field has been mentioned as a pos­
sible site for one of these special train­
ing projects.

4. Some people, though certainly not
the examinees, think that the forecaster
entrance examinations have been too easy.
At any rate, it is in the books that exam-
1nations will become a great deal stiffer
before long, and that a larger proportion
of those admitted to the forecaster train­
ing courses may find themselves flunking
out. However, the fact that the entrance
examination will be more rigid will not
affect the number of men admitted to the
course nor the quotas for each region.
The object of the tougher examination is
not to limit the number of trainees, but
to make sure that the best qualified men
are the ones to get the training.

5. Everybody knows by now that the
Army is not growing as fast as it once
did. One immediate effect of this is that
"basic" soldiers available for the lowest
grades of specialized training will be few­
er and further between. While this will
benefit the weather service by gradually
raising the level of experience as the men
we already have advance and accumulate
experience; on the other hand, it will be
found that experienced personnel may be
called upon to do the more elementary jobs
simply because "refills" of inexperienced
basics will not be available. It might
even come to the point where men with fore­
caster training will have to spot their om
maps, just as they did in some of the early
days of the Army Weather Service.

6. Observers who aspire to be select­
ed for isolated duty in the Arctic will
have to be physieallysically perfect speciments
in order to be selected for these assign­
ments. (continued on Page 20)
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TEST ON ANTI-ICING & DE-ICING EQUIPMENT
at the Massachusetts Institute of Technology

Electrically Heated Antenna

Following early calculations and ex­
perimental determinations of the power
necessary to prevent ice formation on an.
antenna wire, a new antenna wire was
tested and its power requirements de­
temmined. The antenna was composed of
stranded copper wire woven over a lead
sheath through which ran a nickel heater
wire insulated with glass wool. Dura­
bility tests indicated satisfactory per­
f'ormance, but the power requirements of
up to 40 watts per foot for ice removal
were found beyond the capabilities
of present aircraft electrical systems.
Also, changes were found necessary to
adjust the voltage requirements of the
antenna to those found in aircraft in­
stallations.

Electrically Heated Antenna Mast
Tests were made on a section of a

typical antenna mast covered with a heat­
able layer of conducting rubber. Under
simulated icing conditions it was found
that no more power was required to keep
the mast free of ice when there was a
large amount of moisture than with a
small amount. However, the power re­
quirements increased rapidly as the
temperatures fell. Hence, like almost all
of the electrical systems of de-icing,
the limits of practicability are set by
the aircraft electrical supply and the
outside air temperature. Adaption of
the antenna's voltage requirements to
present aircraft installations was also
found necessary.

Surface Coatings on Propellers
A number of lacquers, "Kilfrost Air­

screw Paste", and one type of grease,
have been tested on a small metal pro-

peller operating under simulated icing
conditions. Weathering tests mere made by
operating the propeller in a spray at a
temperature above the freezing point. The
results showed that the lacquers had no
significant effect on icing, while "Kil­
frost" possessed excellent de-icing pro­
perties for about 20 minutes but was
subject to weathering. In general, "Kil­
frost" was about as good as Vaseline.

Shear Concentration Propeller De-icer
After passing through several experi­

mental stages, a new type of propeller
de-icer is nearing practical application.
The latest model of this de-icer consists
of two thin sheets of rubber over the
leading edge of a propeller blade. One
sheet is cemented directly to the pro­
peller blade, and the second sheet is
cemented on top of it so as to form a
series of closed rectangular pockets.
A small hole in each pocket communi­
cates with the low pressure area over
the back of the propeller blade and
serves to keep the pocket fully defla­
ted, preventing the outer sheet of rubber
from fluttering. The inside of each
pocket is lubricated with powdered graphite

When ice forms on the de-icer to a
sufficient thickness, the centrifugal
force exerted on the ice by the rotation
of the propeller causes ice and rubber
together to creep towards the propeller
tip. Uneven stresses develop at the
edges of the pockets, and as soon as a
crack appears, all the shear stress between
the ice and the rubber becomes concentra­
ted at the axial edge of the piece of
ice, The rubber stretches and peels away
from the ice, clearing the propeller.

In practice, this de-icer has been
found to go into action when ice accu-
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mulates to a thickness of about 1/8 inch,
Further development is needed to increase

its resistance to abrasion and deteriora­
tion, but in finished form it is expected
to provide positive protection with no
attention from the pilot, and to be in­
expensive to construct and maintain.

The Use of Water Repellent Surface
in Connection with De-icing

Feathers, certain leaves, etc.,
found in nature, owe their water repellent
properties to very fine non-wetting fibers
or protuberances which hold the water
droplets at a distance by the force of
surface tension. Such a surf'ace may be
constructed artificially by dusting
a tacky lacquered surface with aluminum

sterate powder.
Tests of the anti-icing properties

of such a surface were made. It was
found that under direct bombardment by
water droplets moving at high speed the
surface soon lost its non-wetting pro-.
perties. However, it offered good pro-
tection to the tops and bottoms of wings
and other parts not subject to direct

b dent of water droplets. In test fbombaram
the re-freezing of run-off fromcases,

the leading edge of a wing on its other
portions were markedly reduced. Obser­
vation showed that water droplets were
blown off the non-wetting surface before
they had a chance to freeze.

De-icing of Windshield with Scraper
It has been observed that ice and

frost can be readily removed from a flat
glass surface with a safety razor blade.
Experiments have been started with an
ordinary automobile windshield wiper
equipped wtth two razor blades which made

~a 45° angle with the glass, fixed to the ~ ~
wiper arm instead of the usual wiper
blade. Tests were not conclusive be­
cause the wiper motor did not quite have {
adequate power and stalled af'ter several
minutes.

It appeared that ice could be re­
moved in this way and while the scraper
"ns 1n operation the gl ass was kept clean. f

It is planned to test a more power­
ful wiper.

CONFERENCE NOTES
(continued from Page 18)

The Army Air Forces are training
explorers on'a scale never before attempt­
ed; but in order to give this training
program the best possible chances of suc­
cess, every physical defect which might

incapacitate a man at a lonely isolated
station must be eliminated. Even wearing
glasses is considered a disqualifying de­
fect by the doctors who examine the vol­
unteers for Arctic duty. Because a great
many of those volunteering and being sent
to training centers here-tofore have not
made the grade'physically, future volun­
teers will not be transferred from their
weather squadrons until they have passed
their final physical examinations, but will
be carried on detached service when first
sent to the Arctic training centers. Other

steps which can help to cut down the nUII-- e
ber of men rejected at the training center
would be to use the equivalent of Form 63

~~
physical examination as a screening exam. V
ination. In too many instances, it has
been pointed out that the screening exam­
ination given by local flight surgeons were
perfunctory and passed over many disqual­
ifying defects. Other points which have
been stressed is that personnel selected
for duty at isolated stations must be
mentally stable and able to get along eas­
ily with other people under the most try­
ing circumstances. These rigid require­
ments have been proven fully justified by
the high morale and low rate of rejection
among personnel finally accepted.

20
4



VIE
~

C

Cc
C

C
0
C
c

c

HINTS ON OCEANIC FORECASTING

Practical Aids In Weather Map Analysis

by Commander W, M. Lockhart

There was a time when Army weather
forecasters were concerned almost exclus­
ively with weather forecasts over con­
tinental areas. This is no longer true.
With Army-operated air routes extending
across great oceans, and the expanding
use of land based bombing planes to attack
targets far out at sea or across narrower
expanses of water, Army forecasters must
consider many of the problems heretofore
thought exclusively the headaches of Naval
aerologists. The pamphlet by Commander
Lockhart, "Practical Aids in Weather Map
Analysis", while principally concerned
with synoptic patterns of cyclones in

oceanic areas, is therefore of timely in­
terest to a large number of Army f'ore-

casters.

The first part of this pamphlet
summarizes some of the principal char­
acteristics of various types of cyclones
such as a wave between two westerly cur­
rents, a wave with anti-cyclonic curved
isobars in the cold sectors, etc. There
follows a long section devoted to the warm
type, occluded cyclone which emphasizes
those characteristics which can be detect­
ed with a comparatively sparse network of
stations, or even by successive observa­
tions at a single station. It assumes that
the student is already familiar with the
generalized pattern of air circulation
within such a cyclone, but points out many
details and shows how they may be used as
clues to the type and stage of develop-

ment of a' storm.
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The cold type occluded cyclone is
then discussed in much the same manner
but at less length.

Certain general rules are then dis­
cussed which help the forecaster to fol­
low the progress of an occlusion. A sum­
mary of the principal weather characteristics
of a cyclone, and some general observa­
tions on typical storm patterns complete
the pamphlet.

The principal value of this publica­
tion lies in the manner in which it fo­
cuses the attention, in an analytical
fashion, upon many common characteristics
of storms which might otherwise be neglect­
ed by the forecaster as being purely in­
cidental to a particular storm, and of no
significance in the problem of weather
analysis. It is a booklet which any fore­
caster who keeps his eyes peeled could
write for hims,elf; but in order to write
it he would have to sit down and think
analytically about the things he had stud­
ied and seen. This discipline of the mind,
and practice in generalizing from particu-
1 ar observations, is the most important
benefit which would accrue to a careful
student of this work. The pamphlet con­
tains many statements which, while made
in a general fashion, should be applied
only to oceanic areas. For instance, he
speaks of the familiar wave type of cy­
clone as occurring very infrequently be­
tween southeast and nortwesterly air cur­
rents, whereas this occurrence is actually
typical of certain continental locations.
In discussing a retrograde wave, he ne­
glects the necessity for cyclonic shear
between the warm and cold air masses.
In the same vein he stresses the impor­
tance of the warm type occluded cyclone,
the one most common over oceanic areas, as



being the most common type regardless of
continental or maritime location.

Commander Lockhart's discussion of the
warm and cold types of occluded cyclone is
limited, al though he does not specifically
say so, to that familiar but illusive phe­
nomenon the "typical storm". Although his
statements are valuable as generalities,
like all generalities they are more fre­
quently breached than observed. Such
statements as the area of precipitation
will vary only slightly from the figure of
300 miles in advance of the surface front,
must of course be regarded with caution.

All in all, this booklet should be
regarded as excellent "skull practice",
and review material to keep the forecaster
from looking too narrowly at the immediate
stage of forecasting problems, but the stu­
dent should make it a point to take reason­
ed exception to many of Commander Lock­
hart's statements, and to think through to
the answers for himself.

2 a
AN'ARTIST LOOKS AT WEATHER

"Clouds, Air and' Wind#

by Eric Sloane

"Clouds, Air and Wind# is'Hollywood
gone berserk with the weather. By a sen­
sational style of approach, Mr. Sloane has
attempted to'simplify the matter of weather
to its little' AB Cs and has emerged with
some very striking airbrush paintings of

clouds and a great many misstatements and
misconceptions about'' them. 'Such "boners"
as the statement that the centrifugal force
of the earth's rotation accounts for the
high average height of clouds at the equa­
tor, puts this book beyond the pale of* any
legitimate use in serious meteorological
instruction. Other misstatements of*fact
and perpetuations of popular misconceptions
about the'weather are too many' to detail' in
a short review.
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The first half of the book is devoted
to the appearance and description of cloud
types, and is illustrated by some of the
best drawings of clouds which have yet been
published, al though the Hollywood influence
is strongly evident in the posing, a la
"National Geographic ", of late model air­
planes in the foreground of each picture.

The second half of the book is a pepp­
ed-up, blitz course in meteorology which
"explains everything" in a "layman's
terms". Instead of the magnificently sim­
ple illustrations of the first section, Mr.
Sloane has chosen to use the jumbled "be­
lieve it or not" type of cartoon which
shows everything about everything all on
one page. Again Hollywood gets the best of

it. A cold front is represented as being
the entirety of a summer storm; a winter
storm is represented as having a warm front
too, but there is no representation of
cyclonic structure and no illustrations or
the relationship between fronts.

Regardless of the mistakes and short­
comings of this book, it does prove con­
clusively that meteorological pedants have
as much to learn from Hollywood as the lat­
ter has to find out about science Instruc­
tors in meteorology have struggled along
for too long with inadequate blackboard
diagrams and poorly sketched posters.
Meteorology is interesting to meteorolo­
gists, and there are magnificent oppor­
tunities for making it interesting to other
people, particularly to flyers. Mr. Sloane
has taken some important steps in that dir­
ection, and some of his techniques may well
be copied by others with better technical
training. It is to be hoped that Mr. Sloane
will go back to school and eventually e­
merge with an understanding of meteorology
to match his artistic sensibilities, and
that he will reject the confusing multiple
cartoon for some simpler means of presen­
ting his material. In the meantime, mete­
orologists and meteorological instructors
will find his book interesting but not
worthy of serious use.

0



THE WEATHER OFFICER'S BIBLE?

Technical Order No. 00-25-27

Originally planned as a technical
manual, the manuscript of this technical
order was first published by the directo­
rate of Weather in November, 1942 under
the title "The Organization, Administration
and Operation of the Weather Service,
Weather Stations and Sections". After
thorough coordination with all branches of
the weather service, it was published in its

present form by the Air Service Command.

The present version is restricted to
those items of the original pamphlet which
bear directly on the administration and
operation of a weather station. It omits
the historical data and the reference lists
which featured the original publication.
Beyond these omissions, there has been
little change except for some dressing up
of the text and illustrations and the addi­
tion of some humorous sketches to liven
it up.

The need f'or the f'actual material pre­
sented in this order is obvious. The pri­
mary responsibilities of a station weather
officer are those which have to do wi th
the conduct of an efficient weather service.
In addition he, as a detachment commander,
is called upon to do much of the adminis­
trative paper work which normally devolves
upon the junior officers of a company, the
first sergeant, and the company clerks.
Knowing the way through all this paper work
is a profession in itself, and a guide to
proper procedure is imperative if the
weather officer is to be free to devote his
attention to his primary duties. It is
also to be hoped that this technical order
will help to establish uniformity in admin-
1strative and operational procedure.

More than one of the Regional Control
Officers has expressed himself as believing
that much more uniformity in the physical
layout of weather stations should be an im­
mediate goal. The layouts and photographs

in this technical order will probably not
be those finally adopted, but at least they
will be a leaven to keep the idea working.

This edition of the publication is
probably not the final one as suggestions
for revisions have been coming in, and.
more will doubtless be necessary in the
future. There are bound to be mistakes
and oversights in every work of this kind
until it has had a chance to work out in
practice over a period of time. It is
hoped that this coordination period will
not be long for the Weather Station Hand­
book, as it is already second only to Army
Regulations as the "bible" of many a weath­
er officer.

a e

NEW ANGLE FOR PILOTS

Technical Order 30-100D-1

"Instrument Flying Technique in Wea­
ther", the Army's latest and most complete
work on the subject, marks a complete break,
from previous training literature on wea-
ther. The criticism too often levelled at
previous technical manuals is that they
attempt to make every pilot into a profes­
sional meteorologist in a small way. Pi­
lots often didn't care about becoming me­
teorologists. But they do want to know
about weather as it affects their airplane
and their flying technique. Hence the val­
ue of the present_booklet.

Different not only in scope but also
in style, the new booklet opens with a
brief tale about an ordinary flight that
went wrong# While fictional, the tale has
a true-to-life flavor and a genuine "hang­
ar flying" atmosphere of an airman's story
told to airmen. Every flier will recognize
the personal element in the mistakes which
Scratchy, the hero, makes; their consequen­
ces; and his reactions.
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cond chapter' contain
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plays inflying:**Thehero,' forI
is hospitalized after a crash landing. Un­
der the beneficent'pen of'tne *aut'nor, he
becomes amodel of'self-'analysis.* Ihstead
of being convincedthat'it was thatter­
riblebeast "the weather" that beat him 'and*
going aheadwithaheightened distrust'of
every instrument weather reportand every
cloud mass, Scratchy admits*his own mis­
takes and' decides to reason out justhow
weather,' combinedwithhis error, puthim
inthe hospital• He'comes tothe'decision
that there are only two real' hazards*of
weather which concern the pilotin the
air -- turbulence, and ice accretion. Fog
and low ceiling, he argued to himself, set
certain conditions on hemission as a
whole, but could bebeatenby proper flight
planning;turbulence ccretion re­
quire certain flight techniques.

The next tpo chapters describe the
hazards of turbulence and ice accretion in
detail and the flight techniques effectiye
in avoiding or overcoming them. The fol-
lowing sixchapters are concernedwith the
weather conditions which produce turbulence
andicing conditions, and describe the pe­
culiarities of squalls, thunderstorms, and,
the ,various kinds of fronts No attemp
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onth p.tic theory clon
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