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Fl ight planning is a pleasan t t a sk wh e n a ll a ids are at ha nd . 

Ch a rt at Chanute AFB al lows pilots t o d raw in proposed ro utes. 

FLIGHT 
PLANNING 
Flight briefing before domestic 

flights is rapidly being considered a 
more important factor in flight plan
ning. It has always been a valuable 
nece sity on intercontinental flight 
just as a great deal of stress has been 
placed upon the importance of 
weather briefing by a weather officer. 
However, too little attention is given 
to the other information necessary 
to the successful planning and com
pletion of a flight. Once a pilot is 
cleared either by himself or the 
proper clearing authority, he is eager 
to be on his way. En route, or near
ing his destination, weather condi
tions and other facilities are not as 
he expected. He then begins to look 
around in the cockpit for other in
formation that he should have been 
briefed on, or briefed himself on at 
the point of departure. He may not 
have the proper maps, instrument 
procedures, or radio facility informa
tion. Many crashes have occurred 
and many lives have been lost be
cause of improper flight planning 
before departure. 

Considerable thought has been 
given to the situation by a great 
many people in the Air Force. One 
of the be t ideas to correct the situa
tion has been developed by M / Sgt. 
Wm. S. Quinn, Chief Dispatcher, 
and M / Sgt. David J. Bunting, Dis
patcher, a t the Base operations of
fice, Chanute AFB, Illinois. A flight 
planning table has been built by 
them and is being used experimen
tally at that station, with favorable 
comment and succe s. Detailed work
ing drawings of thi ystem of flight 
planning and briefing are available 
to operations officers and will be 
forwarded upon request from Base 
operation , Chanute AFB, Illinois. 

It can be seen from the photo
graphs that all briefing material can 
be made handily accessible, and 
much information that a pilot would 
ordinarily overlook can be brought 
to his attention. Ideas such as this 
offer unlimited possibilities to a sist 
all pilots in the prevention of viola
tions and aircraft accidents. 
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GUEST EDITORIAL 

The 
M AN . 
and the 

MAC H I N ·E 
. In ~ealing with the subject of flying safety, one is 
immediately confronted with two major factors; namely, 
t~e man a~d the machine. Investigation of almost any 
aircraft accident sho~s the complex inter-relationship of 
hun:an and mechanical factors in accident causation. 

Lieutenant General B. W. Chidlaw, Commanding 
G:eneral of the Air Materiel Command, very excellently 
discussed factors concerned with the machine in an e.di
torial whic? appeared in the September, 1 950, issue of 
t~e Magazine Flying Safety. Therefore, let us now con
sider some of the factors concerned with man. 

First, airmen selected to fly modern-day aircraft must 
b~ both menta~ly and . physically capable of performing 
highly demanding, specialized tasks. Here the flight sur
geon endeavors to make his first contribution towards 
fl~ing safety b~ caref~I. physical examination of all ap
plicants for flying training. Selecting only those airmen 
most phys~cally fit may be analogous to procuring air
planes which incorporate only the best mechanical and 
aerodynamic characteristics and reliabili(y. Our problem 
does not end here for as with the aircraft we immedi
ately find ourselves confronted with the inevitable prob
lem of maintenance. 

Ever~ ac~ivity of a flight surgeon to properly support 
and maintain aircrewmen is aimed, basically, toward im
proving flying safety. Airmen should be at peak mental 
and physical efficiency while engaged in flying activities. 
A mo:ne?t's hesitancy, inattentiveness, or the slightest 
error in judgment may result in a serious aircraft acci
dent. The underlying cause may simply be a mental or 
physical lapse produced by the culmination of a series 
o_f relate? events. Contributory factors may be such 
simple things as the too liberal use of alcoholic beverages 
the previous night, attempting to obtain needed rest in 
a noisy, ill-equipped and ill-managed RON facility, or 
such factors as worry, preoccupation, or concern over 
~ome p~~sonal, financial, or domestic matter. Physical 
~ncap~citl~s when related to psychological aspects of fly
ing give nse to problems more complicated than even 
the worst occurring in aircraft maintenance. 

The flight surgeon's aircrew maintenance program, 
with its application of the principles of aviation and 
preventive. m_edicine to problems associated with flight, 
seeks to ehmmate human factors which are a threat to 
"flying safety." It begins with selection and classifica
tion of flying personnel. It requires continuing efforts to 
maintain their health and physical fitness; it involves 
studying the medical aspects of flying safety; it strives 
to prolong effective flying careers; it is aimed at preven-

tion, diagnosis, and treatment of di;ease and injuries 
peculiar to flight; it requires consideration of human 
requirements and limitations in the design and develop
ment of aircraft and associated equipment; and it in
cludes the aeromedical responsibilities associated with 
air rescue, survival, and the air evacuation of sick and 
wounded. The basic purpose of these activities is to . dis
cover improved methods, procedures and equipment 
which will increase efficiency in flight. 

Statistics indicate that pilot error is involved in 70 to 
75 per cent of all accidents. This fact indicates a re
quirement for even greater effort in this field to attain 
the optimum degree of "flying safety." Hundreds of 
people in countless organizations today are engaged in 
studies and activities designed to improve safety, and 
many aspects of these activities are directly related or 
contribute to flying safety. Some of these groups are en
gaged in studies of railway safety, some in automotive 
safety, others in industrial aspects of the problem. If the 
terrific toll exacted hourly by accidents of various types 
is to be stopped it will demand the combined strenuous 
efforts of all concerned. The coordinated efforts of flight 
surgeons, psychologists, physiologists, aircraft designers, 
engineers, and members of many other scientific disci
plines will be required to attain the highest possible de
gree of "flying safety." 

The combined efforts of all will be to naught without 
the whole-hearted cooperation and support of every of
ficer and airman and their participation in all phases 
of the "flying safety" program. 

HARRY G. ARMSTRONG 
Major General, USAF 
The Surgeon General 
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Okay, so now you're down somewhere in the far 
north. You're a fighter pilot or a crewmember of a 
bomber and it has now happened to you. Somewhere 
along the line a little mistake, maybe, has set off a chain 
reaction that has culminated in a crash landing which 
leaves you face to face with a hairy problem of survival. 

In the magnified silence that follows the roaring, 
scraping, scrunching sounds of a crash landing, you may 
sit a little dazed for a moment, subconsciously thanking 
your lucky stars you're still in one piece. Later, prob
ably you'll congratulate yourself no end on such a 
masterful bit of flying. But before you get too far into 
this "and-there-I -was-pat-on-my-back" routine, let's get 
a little more realistic and hash over some main points 
of land survival as currently taught in USAF survival 
schools. After all, your crash landing may be just the 
first leg of a long, rugged journey. 

So now that you've been forced down and/ or lost 
don't get in an uproar and figure you've "had it" just 
because you didn't go to a survival school. You've used 
the old bean in making a good crash landing so use it a 
little more to remember that if you've made any kind 
of preparations at all, you are a lot better off than , say, 
the Eskimo. You've everything he has, plus the ingenuity 
and more equipment, such as your survival kit. 

First, it's a good thing that you brought your plane 
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I{NOW ALL YOU CAN ABOUT SURVIVAL. 
YOU NEVER CAN TELL ... IT MAY BE A 

LONG JOURNEY HOME 

in for a crash landing instead of bailing out. Because a 
cardinal rule of flying in the Far North is don' t bail out 
unless the plane is afire and in danger of disintegrating. 
Even in a fighter, your chances for continued life are 
far greater in almost any kind of forced landing than 
in a bail out in very low temperature with only the 
amount of survival equipment in your 'chute pack. 

STAY AROUND YOUR PLANE 

There are a number of reasons for the Don't-Bail-Out 
rule. In the first place, bailing out is a dangerous proce
dure in most cold or polar regions. You may be dragged 
by the wind and your body frozen before you can get 
loose from the parachute. Also, your chances of sur
vival and of being found are far greater if you stick 
around the wreck of your plane. This is particularly 
true if you have stayed on your flight course at all times. 

Furthermore, through crash landing you have the 
added advantage of a radio, extra kits, and the plane 
itself, which will furnish material for both shelter and 
improvised equipment which you can put to a good use. 
If you are a "graduate" of a survival school such as the 
Strategic Air Command's 3904th Training Squadron at 
Camp Carson, Colorado, or the Alaskan Air Command 
Arctic Indoctrination School at Ladd AFB, Alaska, you 
will have even less worry about surviving. These land 
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survival school fill the need to give USAF pilots and 
crew a specific type of training to teach them the rudi
ments of living in cold, rough country (including many 
parts of the United States) until they are rescued. Both 
of these survival schools are staffed by men who are 
expert in their respective fields. 

And you can take it from them tha t the Far North 
and the polar regions are definitely not desolate and ice
locked lands of nameless terrors- unless you're unpre
pared for an emergency. Since the Far orth i little 
traveled as compared to other more populated section 
of the earth, a rugged myth ha been built up because 
of exaggerated rumors and stories of people trapped in 
the north when they were not properly prepared. 

Remember that animal , Eskimos, and even white men 
have lived there for several generation . There is a large 
variety of life - both plant and animal - that live 
throughout the Far North. 

Survival procedures will vary with the size of the crew. 
In an emergency landing a large crew i at an advan
tage, for there can be division of labor according to the 
skill of the individual members of the crew and, as a 
result of this teamwork, greater safety and comfort can 
be achieved. 

Small crews and fighter pilots mu t also have a fairly 
accurate conception of the jobs tha t must be done i~ 
order to survive after a crash landing or bail-out. R e
gardless of the amount of planning and briefing before 
the flight, each survival situation will have its own 
peculiarities, and procedures must be planned carefully 
in order to take advantage of all favorable factor . Se
curing shelter and rations are two of the most important 
steps in survival. 

Let's go over briefly a typical cold weather survival 
kit and some of the primary survival technique empha
sized by the experts in teaching air crews going through 
the tough courses conducted by SAC and Alaskan Air 
command. 

USING THE BAILOUT KIT 

If you have bailed out, then you have the "Bailout 
Kit" which has a sleeping bag with a waterproof tar
paulin. With the tarpaulin and your parachute, you can 
construct a makeshift tent. The tarpaulin itself is col
ored blue on one side and yellow on the other. The 
brilliant yellow fabric may be used as a mean of ig
naling searching aircraft and is easily seen against 
natural forest hues of green and brown or snow-covered 
terrain. 

For body protection, heavy mukluk in ert a emblies 
(snow boots derived from the E kimo) are included in 
the kit, together with glove and Arctic mitten ·. 

Two forms of head protection are provided. Although 
it is not popularly known, northern mosquitoes are large 
and vicious, making headnets and insect re pell en t neces
ary in summer. The other type of headgear, called a 

toque, is a woolen cap covering most of the face and 
neck and i worn under the flyer's parka h ood. This 
particular item i a knitted version of the ancien t h ead 
armor used by warriors in medieval times and proves 
very effective against the cold. 

For emergency fire building, the kit carries a "Sterno" 
stove, a small can of olid fuel which burns slowly, and 
a waterproof match container holding paraffin-treated 
matches. 

To aid in being found you have an emergency signal 
mirror and rocket-type distre s flares capable of reaching 
1500 feet of altitude while burning approximately two 
minutes. To spread on the snow as a marker, there i 
a powdered yellow dye, similar to that used in sea res
cue. Under procurement at pre ent i a hand-carried 
VHF 2-way radio. 

The food problem is solved by SA- 1 Rations. These 
provisions, sufficient for six days, can sustain a man for 
double that time if he is conservative. T hese rations 

In rive rs and lakes you can usually c atch your d inne r with a q ill net from yo ur su rvi va l ki t. 



Cook your catch- or hash, if you have no 
luck-over the glowing coals of your campfire. 

are also destined for improvement. The meat bar, hav
ing a sweet taste, becomes unpalatable after repeated 
eating, the idea of injecting a meat flavor has been 
recommended. 

Variou possibilities of survival conditions have ne
ce sitated the inclusion of a medical first aid kit and a 
combination snow knife-machete with a detachable han
dle. This handle is practical for use either on the snow 
knife or on a square utility plate doubling for a shovel. 
A hack saw blade and small file are al o included. 

In ca e game should be in the vicinity of the ma
rooned flyer, a .22 pistol or a .22 Hornet rifle, ammu
nition, wire for snares, and a small fi hing kit are part 
of the survival collection. A small sewing .and repair 
kit, a compass, snow goggles, and Arctic survival in
structions complete the bailout kit. 

All items making up kits of survival equipment have 
been tested in the field under winter conditions. Con
sequently, these experiments have been the basis for 
many of the improvements now underway. The same 
goes for the survival training angle. As broken down 
and outlined by the survival experts of the SAC and 
Alaskan schools, the basic principles of surviving in the 
Far North include proper clothing, fire, shelter and food. 

Adequate cold weather clothing is the first requisite. 
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Remember that clothing in itself is not warm, but it 
serves a an insulator to protect the heat developed by 
the body from the cold out ide air. The desirable char
acteri tic of atisfactory cold weather clothing should 
never be overlooked or forgotten. namely: 

a. That they mu t be good in ulators. 
b. That they mu t be non-compressible. 
c. That they must be kept a dry as possible. 
Garments possessing these characteristics and worn on 

the layer principle will provide protection against even 
the most adver e weather. 

In survival you are on your own as far as your 
clothing is concerned-there is no re- upply and what 
you have mu t last you until the emergency i over. 
Learn now how to wear properly and care for your 
clothing. Needless to say, mending and cleaning of 
clothing whenever possible, will pay dividends in health, 
comfort and safety. The old saying that "A stitch in 
time saves nine," is worth remembering. 

MAKING YOUR FIRE 
To build your fire you should "begin by going back

wards." Thousands of fire have gone out because the 
builder didn't build backwards. Many men have frozen 
to death by making thi mi take. The following steps 
should prove of some help to you: 

First, choose the place for your fire. In heavy snow 
and thick timber, see that there are no snow-covered 
boughs above your fire that will avalanche snow when 
the fire warms them. 

Arrange your largest piece of wood. If parallel, place 
little cross pieces or fire-dogs of wood or stones, under
neath to raise them. 

Tinder is your fire tarter and hould be compo ed of 
bone dry and highly inflammable materials. In all far 
northern regions, grass is one of the commonest ma
terials for starting fires. Sometimes you will find a va
riety of grass that grows so high and thick that it can 
actually be used for cooking. Among growing plants 
there will be many dead twigs, stalks and roots which 
if properly assembled and used, will make good fires. 

Where evergreen trees grow, the tinder problem is 
instantly solved. The slender dead branches that curl 
inward close to the trunk, are protected from rain or 
now by the larger, green growth above. These small 

branche can be broken off by hand in any quantity 
needed, and if bone dry, will start a fire without any 
other material. 

The best evergreen tinder is the ends of branche that 
have died from natural causes, or have been broken by 
animal . Dead conifer branches turn a deep, reddish 
brown, and being filled with dried pitch, literally ex
plode when a match is applied to the tips. These highly 
inflammable branches are known as "Indian Kerosene" 
by woodsmen. 

If a dead porcupine tree or a smaller supply of .In
dian Kerosene is found near camp, it should be gath
ered and stored in the Parateepee or under the Lean-to 
for aid in starting fires easily and quickly. 
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BUILDING A SHELTER 
It i not advi able to camp on the lee side of a hill in 

open country where deep snowdrifts form. 
The lee of large thickets or free stands are safe loca

tions and provide an ideal place for the construction of 
a wind break, as snow has usually settled before pene
trating deeply into a "thicket, grove, or stand of trees. 

In almost all part of the northwest, a "slab shelter" 
i frequently employed by hunter forced to spend a 
night in the open in stormy weather. 

Fallen tree trunks that have been subjected to damp
ness, have rotted centers and become punky before the 
out ide or casing has lo t its hardness. Such logs can be 
kicked apart with a stout hob-nailed shoe, or, split into 
slab with an axe or hatchet. These labs are curved 
along their length and can be formed into waterproof 
walls and roof by laying them against a ridge pole sup
ported by the lower limbs of two tree . The method of 
laying the slabs is similar to that u ed in laying curved 
tiles. 

This shelter is valuable becau e: 
a. It can be constructed without an axe. 
b. It is wind and waterproof. 
c. When wood log slabs in proper condition are 

found, it can be constructed very quickly. 
Other shelters made of bough which are so frequently 

illustrated in sporting magazines, are the poorest of all 
outdoor shelters . Boughs do not reflect the heat of a fire 
a nd are not windproof. 

In a rainstorm, the e helter become very wet, and, 
if a fire i started after a snowfall by night the snow will 
drip traight through the roof. Sitting under a tree is 
better under such conditions. 

POINTS TO REMEMBER 
1. The most important thing to remember in con-

tructing wilderness shelters is the advi ability of making 
camp early enough to do a good job. The moment you 
realize that you must spend the night in the open, begin 
to look for a satisfactory campsite. 

2. M en frequently keep on going until overtaken by 
darkness. Poor materials, workmanship and haste result 
in spending a miserable night. 

3. It is far better to start shelter con truction an hour 
earlier, when good building materials can be located and 
selected, than to push on in the hope that a good loca
tion with adequate building materials will be found 
farther on. 

4. Don't exert yourself to the point of overheating 
your body. Working until you are hot and perspiring 
can be as dangerous in the cold a attempting to warm 
your elf by the excessive use of stimulants. Above all, 
after you have made camp, don't crawl into your sleep
ing bag when you are wet with perspiration. 

HUNTING YOUR DINNER 
An animal never compares events or considers si tua

tions, as man does. If an animal has been previously 
shot at or has seen other game killed, this animal will 
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be exceedingly shy for a con iderable period of time. 
Game animals in areas where killer abound are con-
tantly on the alert against an attack by carnivorous 

animals than again t an attack by m an. Animals cannot 
e timate rifle range , but if they ee a wolf sitting on a 
hill, they decide that it time to move. 

If an animal out of shooting range spots you, it will 
eventually maneuver out of sight. While it ha not iden
tified you as a human being, it uspicions have been 
arou ed. The be t thing to do i to tand absolutely still 
for some time, a llowing the animal time to settle, as it 
may still be observing your movement from the farther 
side of a hill or thicket. 

After a long period of time has elapsed, start moving 
lowly downwind and at a right angle to the course 

taken by the animal. 
While it is more difficult to talk frightened animals, 

you must never give up hope. They may be the only 
animals in the area and if you give them an hour or 
two to settle down, you may be able to re-locate, talk 
and get your m eat. There are no infallible rules in hunt
ing. In survival, however, there is one iron-fast rule, 
"Time is never wasted so long a you get meat in the 
end." 

Brush up on your first aid training . W inte r survival is more rugged 
than in the summer and your life may depend on how much you 

know about t rea tin g injuries- before you're rescued. 



Finding Your Way 

Almo t every survival p rocedure 
should be adapted to snow condi
tion . M ethod3 for procuring food, 
type and use of shelters, clothing, 
fires and travel . under cold weather 
conditions become highly specialized . 
H ere again , experience is of the 
utmost importance, and the most 
valuable advice that can be given is 
to use extreme caution when travel
ing in sub-zero tempera ture. 

Don' t travel when tempera tures 
fall to 30 below zero, unle s there 
are some very important reasons fo r 
doing so. It is not tha t traveling in 
30 ° below zero may not be comfort
able or pleasant, but if anything goes 
wrong in those tempera tures, you 
will be in for a bad time. A trong 
wind, springing up even when the 
temperature is only a few degrees 
below zero, may place a man or 
party in a serious predicament if 
they are far from helter. The mo t 
dangerous situation for a man is to 
be caught out at night when a bliz
zard or very cold wind i blowing. 
For if you struggle on aimlessly to 
the point of exha ustion , until your 
clothing is wet with perspira tion, you 
are unwittingly committing suicide. 
When you fall down in a stupor, 
you will freeze. 

Take It Easy 

The first thing to do, if caught in 
a blizzard, is to locate a helter. A 
hole hollowed out with a snowshoe 
will do. Take it easy and avoid sweat
ing. Gather your clothing around you 
in order to hold in the heat, and 
sleep. " If you fall asleep you will 
freeze to death," is an old wives ta le, 
because when you get too cold you 
will awaken, and by teady move
ment you must restore body heat and 
sleep again. Sleep will remove your 
worries, shorten the passage of time 
and strengthen you. The main thing 
is to remember not to get caught 
without shelter. 

The novice is prone to follow a 
campass line, the experienced man 
follows the line of least resistance 
and recognizes at a glance, that a 
curved route may be shorter and 
easier; that an apparently smooth 
stretch of forest may be filled with 
deadfall or that a smooth, green 
meadow i in reality a n impenetrable 
line of beaver ponds. 
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The parateepee makes a good shelter. Sew
ing awls and fish hooks can be made from 

ordinary can opener key. 

The slab lean-to, made of rotten logs and 
branches, can be one of the best shelters 

for surviving in the North. 
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Use Game Trails 

Game trai ls can be used when they 
follow your p rojected cour e. Trails 
made by deer are frequently exten
sive and u eful. On scree (shale 
fragments) or rock slides, mountain 
sheep trails a re very helpful. Moose 
and bear trails are almost always 
unreliable and frequently lead into 
thickets or wamps. Equally p romis
ing route may offer varying pros
pects, such as the chance of ecuring 
game or water holes. In other word , 
route finding in wild country re
quire the highest degree of mental 
concentra tion, knowledge of wilder
ne " road signs'', common sense and 
judgment. Fortunately, trail walking 
practi ce develop progres ively by in
stinct as time goe on, and a clear 
mind will register observations and 
fo rm dedu cti on a lm os t subcon
sciously. 

Rivers will a lways offer the easiest 
and faste t avenue of communica
tion through the wilderness. In the 
summer the use of rafts or boats will 
ensure speedy travel ; while in the 
winter, their level surfaces will afford 
easy walking. Large lakes or connect
ing systems of smaller waterways 
likewise provide good travel avenues. 
"Overflows" are caused by river 
water fl owing over the ice and are 
very dangerous in low temperatures, 
as the danger of tkin ice is always 
present on both lakes and stream . 
If travelers guard against these two 
dangers, the level surfaces will allow 
for rapid traveling. 

It's Up to You 

Brief as thi s basic survival advice 
is, you now have a pretty good con
cept of the elementary but vita l prin
ciples essential for survival. The rest 
is up to you - how well you learn 
and remember urvival tip or train
ing. Learn survival as well as you can 
. . . you can' t know too much about it. 

The utmost in survival equipment 
and training is the collective mis
sion of the USAF survival schools. 
Throug h better equipment and 
knowledge there i increa ed safety 

· a nd protection for yourself and for 
others who may be forced to meet 
the challenge of surviving after a 
crash in a northern wilderness. 
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KOREA 
In a Dogfight or On a Strafing Mission 
USAF Pilots Find the Jet Is Here to Stay 

K OREA is a land of mountains, bad weather, heat, cold 
and rice. It is also a land with two widely differing 
political ideologies, which at this particular time are 
finding it increasingly difficult to live side-by-side in the 
same world. Of paramount importance to the Air Force, 
Korea is a place where Air Force planes and Air Force 
men received their first test by fire since the end of 
World War II in 1945. 

Actually, the air phase of the action in Korea, until 
early in November, was pretty one-sided. There was 
little enemy air opposition, and as a result most of our 
fighter activity was aimed at ground targets with only 
ground fire to contend with. In spite of this, our fighter 
pilots learned many thing . Some of these things are 
primarily applicable to fighting in Korea. They might 
also apply to other places in the world which are similar 
in terrain features, weather, military resources, etc. Other 
things which have been learned may be of value to our 
airmen no matter where they m ay engage in combat. 

O ne thing of considerable importance i tha t in spite 
of other opinions to the contrary, our fighter pilots found 
the jet, namely the F-80, to be an excellent weapon. 

The jet had been criticized as being too fast to do a 
proper job of strafing ground targets. An F-80 pilot, re
cently returned from the Korean fighting, laughs at 
such criticism. H e says the F -80 can fire at any speed 
between 200 and 600 mph and i just as effective at one 
as at the other. 

The time the jet can spend over the target area is of 
course considerably less than that of the F-51. But it's 
long enough with the control arrangement which was 
set up in Korea. The T-6 was used as a target control 
plane and according to a captured North Korean was 
the most feared of all U . S. planes. The R ed knew that 
when a T-6 was overhead they could soon expect the 
air to be fill ed with bullets, rockets and bombs from 
fighters and even bombers. The use of the T-6 and 
liaison planes permitted the jets to be guided to targets 
almost as soon as they arrived in the area. It saved much 
time and allowed the fighters to be on their way home 
in a few minutes to get ready for another mission. The 
control system doubled the effectiveness of the jets. 
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Capt. H. E. Smith checks rockets before takeoff. 

For targets which were specifically assigned prior to 
takeoff there wa no problem whatever in using jets. 
They flew straight to the target, which might have been 
an airfield, railroad yard, tunnel, bridge, etc., de troyed 
it without waste of time, and returned. 

Fighter pilots in the Korean action habitually gave 
much closer support to ground troops than they did in 
combat previously. One pilot stated that he had know
ingly strafed within 40 feet of our own troop . Of 
cour e, there was an embankment separating the two 
forces on the ground, but that's still mighty close. On 
that particular strafing job, the fighter pilots never saw 
what they were shooting at. They had been instructed 
by the controller just where to fire. But their effective
ne was proved by the fact that 260 dead enemy soldiers 
were found in the ground a ttack which followed the 
strafing. 

In spite of the fact that the F-80 was proved perfectly 
well suited to the type of fighting done in Korea, the 
F-5 1 still fitted admirably into the picture. At the begin
ning, besides its tactical excellence, the F-5 1 was defi
nitely a morale booster . It had been used in combat 
before, whereas the F-80 had not. It was a known quan
tity; there wa no doubt as to wha t it could or could 
not do. It was known as a reliable, effective airplane 
which had once erved the Air Force well and could do 
it again. In addition, its use in this "old fashioned" 
fighting permitted the Air Force to conserve its more 
modern types of planes for the possibility of a more 
modern war. And time may prove that this was a very 
important fun ction of the F-51 in Korea. In any case, 
there was a job the F-51 could do. And it did that job 
admirably. 

One very important question which was answered in 
Korea was "How much combat damage can the F -80 
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take?" A returned F-Bo pilot answer , "The F -Bo took 
everything the North Koreans could give to us- when 
they could hit us." H e further states, "To my knowledge 
there was not one fire in the F-Bo due to anti-aircraft 
fire. They couldn't set our planes on fire." Whether or 
not this statement should be qualified i be ide the point. 
It shows the high regard of pilots toward the F -Bo. 

Some F -Bo's came back from the combat area in 
pretty sad looking shape after being hit by ground fire. 
But they came back. One inciden t which could have 
occurred anywhere, but happened in Korea, attests to 
the ruggedness of the plane. A pilot lost all his fuel and 
was forced to make a wheels-up landing on a grass strip. 
H e was able to scrounge some jet fuel and recruited 
some South Koreans who raised the plane sufficiently to 
lower the landing gear into place. H e took off from the 
strip and flew back to his base without difficulty. 

Flight Safety received a lot of emphasis in Korea. To 
begin with, pilots were of a generally high experience 
level- more so than were pilots nine or ten years ago. 
They realized the value of being safety-conscious. Air 
discipline was strictly enforced. And this extended to 
such things as use of the oxygen system. Everyone knows 

Mechanics work around the clock to keep jet fight ers ready for daily 
missions. Above , Sgts. W. P. Holloway and H. B. Hucka bee re move 

oil 'fi lt er. Below, Sgt. W. L. All dridg e changes machine gun. 

that a pilot' judgment is not sufficient to determine 
when or at what altitude oxygen i needed. So a definite 
procedure for oxygen use was worked out and its use 
was mandatory. O xygen checks during altitude flight 
were considered more important than fuel checks and 
were made periodically. An extra bail-out bottle was al
ways present in each airplane. Oxygen systems were in
spected regularly. And each pilot received adequate 
indoctrination in oxygen use and procedures. 

Weather flying was frequent in Korea and special 
navigation and landing procedures had to be developed. 
The GCA units were considered to be tops. 

A rectangular traffic pattern for visual landings was 
used widely. The reason was two-fold. One is that a 
definite downwind and base leg gives the pilot ample 
time to check his plane for battle damage, pump down 
the gear, etc. With low fuel supplies beimg the rule, it 
was better to find out such things early so that a go
around would not be necessary. Another reason for the 
rectangular pattern was that planes sometimes returned 
from a mission with bombs or tiptanks still in place. 
Peeling for a 360 ° overhead approach might result in 
losing a bomb or gas tank right over the field. That's 
unhealthy for people and installations on the ground, so 
pilots fl ew clear across the field, then made a rectangular 
pattern. 

The pilot's personal safety was stressed h eavily. Be
cause the flight from Japan to Korea involved consider
able over-water flying, re cue facilities had to be pretty 
super. They were, and all pilots were thoroughly briefed 
on ditching procedure and water urvival. An elaborate 
survival kit was furnished all pilots for use in the event 
they went down behind enemy lines or in the water. If 
anything, pilots say, the kit wa too elaborate, particu
larly when it had to be worn during flight a t low alti
tude when the temperature were extremely high in 
summer. 

Good maintenance was considered most important. If 
an F-Bo had one piece of installed equipment which was 
not operating properly, the entire airplane was consid
ered out of commis ion and it did not go on the mission. 
Yet, in spite of this, one F-Bo group hung up a record 
of Bo per cent in commission over a month's operations. 

There will undoubtedly be many more lessons learned 
from the Korean action than have so far been recog
nized. Much information is still more or less in the minds 
of individuals and has not yet been brought out into the 
open for assessment. New tactics, new techniques, and 
even new equipment will undoubtedly be developed as 
a result of the Korean action. In that respect, the Korean 
affair may prove to be of value to u . Korea may some 
day prove to have been the testing ground which ~aved 
the free world. 

TIPS ON TRAINING 

Editor's Note-Captain H. R. Tanner left ellis Air 
Force Base one day la t summer and headed for an F-5 I 
Group engaged in the Korean fighting. A short time 
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A plane has t o measure up to carefu l prefl ight inspection before a 
combat mission . Here, 1st. Lt. W illiam F. McCrysta l checks e leva to rs 
on his Shooti ng Star before tak ing off to atta ck enemy positions. 

later he was in the thick of the fight. Later, he found 
time to write down his impressions and pass on a few 
tips to the boys who stayed at Nellis. The letter which 
resulted is here quoted in part : 

Dear Gang: 

It has been nearly a month since I left ellis and a 
tremendous amount of traveling, doing and learning has 
been going on. 

Some pointers that are good to pass on about the fly
ing here, are : 

Stress instrument flying- a lot of good boys have been 
lost during instrument conditions. Formation instru
ments is a must ! There is a lot of work with DF homer 
and GCA. 

Lieutenant Leighton on the instrument board at Nellis 
gave me a tip that probably saved the Air Force an air
plane and saved me possible injury on a bailout. The 
second day that I was in the squadron I was sent out 
on a close support mission north of Pohang to aid an 
ROK guerilla invasion. It was a three plus hour mission 
with instruments out to target and instruments back 
to base. We carried two Napalm bombs, four 5-inch 
rockets, and full ammunition. And that's rough on fuel 
consumption. 

We flew out in the soup with no sweat- dropped our 
stuff and were on the way back when we ran through 
a line of thunderstorms. We made it through that line 
OK but when we went through the second line of 
thunderstorms the turbulence was so bad that it broke 
the formation and each man flew on his own at different 
altitudes. Fortunately, we hit a break as we made land
fall and were able to let down VFR over the ocean. 
The flight leader found the number four man and took 
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Lt. Fra nk C . Buzzee g ri ns as he assures th e fl ight surgeon that he is 
ready to fl y again . Damaged by ground fi re, th e F-51 was brought in 
fo r a skilfu l land ing and Buzzee went on to fly a nother mission. 

him home. The number three man found his way t~ 
another field and landed OK. 

I was so low on fuel that I was scared stiff. Was able 
to contact my base DF homer, finally, and received a 
steer. I then let down to the deck and took up the head
ing. It was a good heading and it brought me right over 
the field. The ceiling was about 200 feet and visibility 
was less than a mile. I tried a 360 ° overhead but 
couldn't keep the runway in sight and when I came out 
near the end of the runway I was going too fast to get 
it onto the runway. I then made a 270 ° turn to the left 
until I hit the runway perpendicular then turned right 
go 0 and started a low visibility approach that Lieuten
ant Leighton had taught m e. It's the go 0 low visibility 
approach and it worked right on the nose the first time. 
I feel strongly that Leighton's tip was the thing that 
pulled me through it OK. 

The high angle strafing is the only thing for the type 
of work that is being done here . . . Besides there are 
too many cables and high tension wires for comfort. 
Several boys have been lost to ground fire and cables. 
A good high strafing job concentrates the fire on the 
target where it is needed. Another thing is rocket blast 
-got a little too eager on one run and hurt my aircraft . 

Cruise control is another item that pilots should think 
about. We fly some mighty long missions out of Japan, 
with only internal fuel and sometimes (in weather espe
cially), stretching fuel induces a little sweat. 

COVER PHOTO-No time was wasted by Maj. William J. O'Don
nell when he returned from leading a flight of U. S. Air Force 
Lockheed F-80 jets on a strike, for without even getting out of the 
cockpit of his plane, he briefs Maj . James H. Buckey on the targef 
area. Minutes later, Ma ior Buckev was leading a second flight o 

F-SO's to that target. 
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By Keeping a Clear Head-And a Clean Airplane 
You Can Minimize Dangers of a Canopy Blowout 

MOST airplanes being designed and built today will 
operate most efficiently at high altitudes. The human 
body operates best at low altitude. Ordinarily, this would 
dictate one of the many compromises which are neces
sary in the development of any new airplane. But in 
this case, tactical requirements cannot be compromised 
by human frailties . If, in aerial combat it is necessary 
to go to extreme altitudes to get on top of the enemy, 
then the humans who man the airplanes must go to 
those altitudes. 

The pressurized cabin or cockpit was developed to 
enable airplane crewmembers to overcome man's inabil
ity to survive at high altitude. It does its job admirably. 
Humans can now survive flight at a ltitudes undreamed 
of a few short years ago. 

But along with this new ability to fight above 40,000 
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feet, a new problem bas developed for pilots and crew
members- the problem of "explosive decompression." 
Ignorance of the effects of sudden decompression ha 
led to an unjustified fear on the part of many crew
members. Perhaps the fear is partly a result of the natural 
reluctance of man to tangle with things he doesn't know 
much about. In fighters, it has been built up out of all 
proportion to the danger it really represents. 

In at least one case of high altitude explosive decom
pression, the biggest danger was found to be not the 
decompression or the cold as might be expected, but 
dirt! Not dirt in the atmosphere, but dirt in the airplane, 
which swirled up in the cockpit and got into the pilot's 
eyes. And the biggest source of discomfort to the pilot 
was, of all things, noise- noise caused by the rush of 
air through the cockpit during the pilot's rapid descent 
after the canopy failure. 
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A test pilot took off from Edwards Air Force Base in 
an F -8oC to test a new fuel control and engine con
figuration. He made a locked full-throttle climb to 45,000 
fee t, flew a t tha t altitude for about one minute, then 
started a 200-mph indicated descent a t idle RPM. 

Just after passing through the 40,000-foot level, the 
pilot heard a loud explosion. In a fraction of a econd, 
vapor formed in the entire cockpit, and simul taneously 
the pilot's eyes became filled with dirt which apparently 
came from the cockpit floor. A tugging of the oxygen 
mask away from the face was felt, but the pilot imme
dia tely grasped it wi th h is left hand and encountered 
no further difficulty. H e was wearing a "T optex" helmet, 
withou t a chin strap, but noticed no tendency of the 
helmet to leave his head. 

It took nearly a minute for the pilot to clear the dust 
from his eyes sufficiently to see that about two square 
feet of the right side of the canopy was missing. H e im
media tely checked the oxygen and found it okay. 

At this time, the pilot became aware of the extreme 
cold, so he immediately began a maximum rate descent 
to warmer levels. 

During the descen t, the rush of air th rough the cock
pit created a high noise level which made it impossible 
to use the radio. The noise left the pilot with a sligh t 
headache and a loud ringing in his ear for several hours 
after the flight, but no other ill effects were uffered. 

After descending to 15,000 feet altitude, the plane 
was leveled off and slowed to about 180 mph. The pilot 
was then able to use the radio, and made a normal land
ing at Edwards Air Force Base. 

In thi case the pressuriza tion differential was only 
about 4,000 to 5,000 feet when the canopy fa iled, al
though it had been higher a few seconds before. 

In another case, an F -80 pilot leading a two-plane 
formation at night experienced explosive decompression 
a t 38,500 feet and encountered a little more difficulty. 
The pressure differential was greater, the cockpit pres
sure being set a t about 23,500 feet, and the explosion 
was " terrific" according to the pilot. H ere again, the 
oxygen mask tried to pull away and actually did pull 
loose from the helmet on the right side. The pilot 
grabbed .it and held the mask to his face but was unable 
to hold it tightly because of the necessity for using his 
hands to control the airplane. The result was that he 
partia lly lost consciousness. The wingman perceived that 
something was wrong and gave the pilot instructions for 
descending, talking to him continually until a safe alti
ture of 6,ooo feet was reached. H ere, the use of oxygen 
was not necessary and the pilot was able to make a safe 
landing a few minutes later. 

Although the letdown was fairly rapid, averaging in 
excess of 6,ooo feet per minu te, the pilot in h is semi
consciousnes state leveled off four separate times. T he 
prompting of the wingman to con tinue the descent may 
have aved this pilot's life. 

There have been several other explosive decompres
sion insta::ices which were brough t to the attention of 
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Flight Safety. In some of these the airplane, usually th~ 
. tail section, was damaged when it was struck by pieces 
of the canopy. In no case did the pilot suffer any ill 
effect from e~ther the decompression or the cold. But 
all the pilots realized that two things were of paramount 
importance-insuring an oxygen supply and descending 
immediately. 

A physiological training officer, analyzing a case of 
explosive decompression, sta ted that surprise and shock 
immediately after the explosion is the first reaction. In 
such a case, the pilot may be confused for several sec
onds before he realizes what has happened. And at alti
tude of 35,000 and 40,000 feet or above, those few 
seconds have magnified importance since the time of 
u efu l consciousness without oxygen is only a matter of 
sf'conds. With each l ,ooo feet above 37,000, the p ossi
bili ty of pilot confusion becomes critical! 

Hypoxia is, of cour e, the greatest danger to a pilot 
after explosive decompre ion. Judicious use of oxygen is 
ever important, but is e pecially impox:tant after decom
pression at altitude. Excitement accelera te the effects 
of hypoxia, and because of the urprise always involved 
in sudden decompression some degree of m ental agita
tion is to be expected. Pilots who realize that the actual 
danger is slight a re not so likely to get excited . Allied to 
hypoxia is the m atter of bends. T hey' re just another rea
son to get down in a hurry and really represent no prob
lem unless the altitude is extreme. 

Analysis of the tendency of the oxygen mask to leave 
the pilot's face brings up the subject of lung expansion. 
ThP sudden cockpit pressure change at the time of the 
explosion is magnified by air being forced out the pilot's 
mouth. This is caused by sudden expansion of the ai r 
in the lungs which force some of it out through the 
mouth with a considerable propulsive force. The mask 
must be very firmly secured to prevent its loss under 
such conditions. Some organiwtions use a cloth inner 
liner which fits snugly about the head underneath the · 
helmet. The mask is securely a ttached to the liner rather 
than the helmet. This prevent loss of the mask in the 
event the helmet should be pulled off the head. 

As long the pilot's oxygen system remains opera-
tive, the effects of explosive decompression on pilots fly
ing airplanes under 40,000 feet a re practically nil. This 
is so because the pressurizing system is designed to limit 
the pressure differen tial to a ra tio which the pilot can 
easily withstand if decompression should occur. Actually, 

. he can withstand considerably more decrease in cockpit 
pressure than he is likely to experience. 

The effects of cold a t high altitude have been sh own 
by experience to be almost negligible, p roviding, of 
course, a descent is begun very oon and the pilot is 
not flying in beach a ttire. 

The important things for a pilot to remember if he 
should experience explosive decompression are, first, keep 
calm; second, assu re an oxygen supply by using l oo per 
cent oxygen and a tight mask fit; and, third, don't 
waste time in getting to a lower altitude. 
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When the Big Question Is Finding 
Your Way, Aeronautical Chart 

Service Has the Answer 

Aeronautical charts, like parachutes, can be life savers. 
A pilot without chart - the right charts-sooner or later 
becomes lost. Adequate planning of a flight is the an
swer, and that requires a knowledge of what kinds of 
charts are necessary for any particular mission. 

To give air crews safety insurance by providing them 
with the best charts it is possible to create, and to en
courage pilots and navigators to use those chart most 
effectively, i the enthusiastic, daily job of officers at the 
headquarters of Aeronautical Chart Service in Wah
ington, D. C. 

"We mu t do everything we can to stimulate the in
terest of air crews in aeronautical charts," Colonel Paul 
C. Schauer, Commanding Officer of Aeronautical Chart 
Service, has told his staff. "When a crew taxis up to the 
gas pit they assume they will get the proper fuel. I sup
po e there's the same sort of faith when they go to an 
operations office for charts. Of course, they really ought 
to check to make sure they receive all the charts they 
need, and charts that are the latest revisions, not some 
obsolete numbers." 

"Pilots and navigator can add to the safety factor of 
charts," said 1st Lt. Howard A. Courtney, during a 
roundtable di cussion of the relationship of ACS to 
Flight Safety held recently in ACS headquarters. " I had 
an object le son in 1 948 when I flew one of the planes 
which combed Venezuela. British Guiana and northern 
Brazil for a C-47 which had disappeared. No trace of 
it ever was found, despite a very intensive search, and 
many of us believed it likely that the airplane, while in 
a cloud, struck an uncharted mountain peak. Tha t ter
rain was very poorly mapped, as a lot of other remote 
areas are. If a pilot find by experience that an altitude 
is wrongly marked on a chart, that a river is misplaced, 
or that any kind of inaccuracy exists he can easily note 
the facts on the franked, addressed mailing slip which 
is on the back of every ACS foreign area chart, and 
drop it in the mail. The Chart Service will take quick 
action. The pilot's simple act may save lives, his own or 
hi fellows' in the Air Force." 

"I'd like a ll Air Force personnel to know," said Col
onel Schauer, "that their aeronautical charts are as 
nearly perfect as it is humanly possible to make them, 
but there i never any end to our efforts to improve 
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them. We welcome every bit of information and every 
suggestion from the Air Force which may result in bet
ter charts. This organization is constantly on the alert to 
give greater service within the field of its mission." 

That mission is to provide all the aeronautical charts 
and related material required by the Air Force in peace 
and in war. Operating under the control of the Air 
Materiel Command, the Aeronautical Chart Service cov
ers the globe in its assigned mission and charts a special 
pathway to global thinking and action. 

Some 1 3,000 charts are produced. They are made for 
a multitude of specific purposes. There are charts for air 
navigation, for air pilotage, for planning, for finding 
targets, for air support of ground troops and , in fact, 
for every USAF use. Azimuthal equidistant and polar 
stereographic charts are examples of the latest global 
thinking. The Pilot's Handbook, issued in various edi
tions which cover all the routes flown, is familiar to 
every pilot. Intensive study, undertaken in coordination 
with all the major jet commands, i proceeding vigor
ously to produce charts which will meet the exacting 
requirements of great speed and high altitude flying. The 
employment of color on charts is a matter of continuing 
experiment. 

To accomplish its mission, the Aeronautical Chart 
Service maintains, in addition to its Headquarters, the 
Washington Plant; and the Aeronautical Chart Plant 
and the Aeronautical Chart Service Store, both in St. 
Louis, Missouri. It also contracts some of its work out 
to other governmental agencies and private concerns. 

The H eadquarters is rela tively small, being primarily 
a policy and planning group. It also exercises headquar
ters direction of operational activities and headquarters 
coordination with the government's mapping and chart
ing agencies concentrated in Washington. Further duties 
include representing the Air Force at various appropri
ate international and dome tic conferences, and ervice 
on committees which coordinate mapping and charting 
activities within the Federal Government and the D e
partment of Defense. At Headquarters, the decision is 
made with approval of H eadquarters, United States Air 
Force, as to what new types of chart shall be made. 

One activity at the Washington Plant is the accom
plishment of emergency projects. A year or even longer 
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may be required for the making of a chart beciluse of 
the extreme adequacy and accuracy demanded, but 
emergencies sometimes require a job to be done yester
day, as the saying is. It is done. The major function of 
the Washington Plan t is the research necessary to pro
duce and revise charts. 

Basically, there are two methods of chart making. The 
older make use of every source of information except 
aerial photography. Those ources include existing map 
and charts, captured enemy material, books, magazines, 
reports from military chart users, data from domestic 
and foreign airlines, document -old and new, informa
tion from foreign governments, data garnered by other 
American mapping agencies, and a variety of other aids. 
When the photo-grammetric method is used, aerial pho
tography becomes the basis for the job but the other 
ources are used a well. The U. S. Air Force has photo-

graphed more than 16,000,000 square miles of the earth's 
surface, and approximately 70 per cent of that photog
raphy has been utilized in aeronautical charts. 

The great!'!r part of the photogrammetric work is ac
complished at the plant in St. Louis. That plant is the 
major ACS production facil ity, accompli hing the com
pilation, drafting and reproduction of the charts. At that 
plant, too, is prepared and printed the air overprint 
which, superimpo ed on the base chart, makes it an aero
nautical chart. The overprint contains the aids to navi
gation, the information relating to airfield faci li ties, radio 
beacons and ranges, etc., according to the intended use 
of the chart series. A mass of data for thi overprint 
flows in from contacts which have been made in all parts 
of the world . Constant changes in some of this data 
make the approach and landing charts in the Pilot's 
Handbooks the most frequently revised of all aeronau
tical charts. Holders of the Handbooks are promptly in
formed of correction , additions and deletions. 

The finished charts go to the Store from which they 
are distributed to all quarters of the globe. Routine mili
tary requisitions are handled with dispatch, the charts 
being shipped within 48 hours. Emergency requests are 
filled immediately, and in a matter of hours, or even 
half-hours, are on their way. M ethod of shipping vary 
with the need and the available facilities. • 

Some operations offices and overseas depots may not 
realize the extent of the service ACS can give them, ac
cording to 1st Lt. Russel J. Brahmer, who participated 
in the safety di cu sion at Hq. ACS. "Naturally, they 
have our Catalog of Aeronautical Charts and the twice
a-month bulletins listing the latest edition ," Brahmer 
aid, "but I've found that some don't under tand that 

they have only to tell us their problem and they'll get 
the right charts pronto, and if they need a special job, 
we'll do it." 

"They don't lack information on that score in FEAF," 
Colonel Schauer said. "M ore than a million charts went 
to the Far East during June, July and August. Of that 
total, more than 700,000 were shipped in July alone. 
The Korean fighting developed a tremendou demand 
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for WAC, pilotage and approach and landing charts 
over and above the substantial stock they had on hand 
in the theater depot." 

"And I understand, Colonel," said Capt. Charle C. 
Griffin, "that those June-through-August figures repre
sented less than 12 per cent of our chart distribution 
during that period.' '. 

"Nearly 120,000 of the million were approach and 
landing chart ," said Capt. Gene A. Lucce i, Chief of 
the Aids to avigation Section. "That bring up another 
safety angle. Pilots should not remove tho e charts from 
the Pilot's H andbooks, because sometimes they don't get 
replaced. And without a letdown chart, where are you?" 

* * * 
In 1923 the first true American military aviation 

charts were authorized ; the authorization was for trip 
charts which contemplated coverage of 52 routes flown 
by military aircraft, and five years later a majority of 
them had been published. The first experimental avia
tion chart u ing aerial photography was completed in 
July 1930; it covered a route from Wheeling, West Vir
ginia, to Richmond, Indiana. The Division grew rapidly 
during World War II, and so great was the demand for 
charts that it was necessary to let out a great deal of 
the work on con tract to other government agencies and 
to commercial companies. Production grew incredibly. 
The top was reached during the fiscal year of 1945 when 
more than 42,000,000 copies of charts were reproduced; 
nearly 1 1 ,000,000 of them went to overseas theater , the 
remainder being utilized within the United States. 

The present magnitude of the ACS task is indicated 
by the fact that 1 7,550,000 charts were distributed dur
ing the fiscal year which ended 30 J une I 950. Distribu
tion during last July, purred by Far East requirements, 
amounted to more than 3,335,000 copies. 

That is a far cry from the early nineteen-twenties 
when Post Office D epartment route maps, road maps, 
commercial state maps, nautical charts and the like were 
used for air navigation . 

Flying safety meeti ng of pilots in Hq. Aeronautica l Chart Service. 
L-R: Col. Paul C. Schauer, Commanding Officer ; Col. Cha rles R. 
G reening , Capt. Claude H. Bridges, Jr., Lt . Russell G . Fitzgerald , 
Capt. Will iam E. Mclendon , Capt. Charles C. Griffin , Lt. Howard 

A. Co urtney, and Capt. Gen e A. Lucchesi . 
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SNOW AND ICE ARE WINTER HAZARDS 
BE SURE YOU UNDERSTAND THE LIMITATIONS OF YOUR PLANE 

Intensive research ha made vast progress in combat
ing ice in winter flying operations, but in spite of these 
strides Old Man Winter is still sitting up there in those 
clouds just waiting to take a vicious swing at ome un
su pecting pilot. 

Keep your guard up by knowing the core on this 
danger ... Give the ubject ome thought and do a bit 
of Tech Order reading concerning your own particular 
aircraft. Each type of aircraft reacts omewhat differ
ently under icing conditions, therefore it would take a 
shelf of fat books to cover the field specifically. Mean
while, here is the late t thinking on the ubject, con
den ed for easy reference and for the purpose of stimu
lating interest in icing problems. 

ICING- WHEN and HOW 

Icing may be anticipated whenever there is visible 
moisture in the air near or below freezing temperature 
--except in the case of carburetor icing which may 
occur, as you are aware, at ummer temperatures with 
no visible moisture present. 
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This flying hazard is predominant in cumulus cloud 
and especially heavy in cumulonimbus clouds. Icing will 
also build up quite rapidly in stratus and strata-cumulus 
cloud formations along front . The stratus formation will 
usually cause Rime ice a the water droplets are small. 
Thi condition, however, i changed when rain is falling 
from above through a stratus layer or when turbulence 
i present. Clear ice i found in the cumulo-type cloud 
as its turbulence ha a tendency to build a larger super
cooled droplet. Heavy icing i found in this area due to 
the large concentration of moisture present in cumulo 
build-ups. 

Gla;:,e or clear ice is formed by the freezing of a film 
of water which has spread over the aircraft, from the 
breaking of large uper-cooled rain drop . It i identified 
as clear, smooth and tran parent. Clear ice is the most 
dangerous form. It builds out from the leading edge in 
a mushroom shape which spoils airfoil and therefore 
decreases lift. 

Rime ice forms when droplets freeze without com
pletely breaking into a film of water, thus giving it a 
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rough, opaque, granular and porous appearance. Gen
erally, rime ice does not destroy the shape of the airfoil 
and can be removed ea ily from leading edges with 
pneumatic deicing boots. Rime, however, does have a 
tendency to tick just to the rear of the boot. Being 
rough, rime increase the drag and increases the stalling 

speed. 

Various combinations of the two might occur when 
flying through cloud formations of both the stratus and 
cumulus type of an occluded front. Besides its effect on 
lift, drag and stalling speed, surface ice, by its weight, 
increa es the wing loading and displaces the center of 
gravity. By preventing the movement of control surfaces, 
icing can cause a loss of control. 

Frost is a known hazard during winter operations, and 
it can be dangerous on takeoff, so be sure to brush it off 
wings and all surfaces, before tarting. Early sun will 
often melt it if the plane is in a position for the sun's 
ray to hit the coated surfaces. But make sure that the 
airplane is clean because frost changes the lift and drag 
characteristics of the airfoil. 

FLYING REFRIGERATOR 

Out of his bottomless bag of tricks, old man weather 
pulls none more insidious than his year-'round-favorite, 
carburetor ice. 

There are five basic types of carburetor icing : impact 
icing, fuel vaporization icing, water vapor icing, throttle 
icing and bleed passage icing. 

Impact icing is similar to the icing on the outer sur
faces of the airplane, usually found on the impact tubes, 
the carburetor s1;reen, the mouth of the boost venturi, or 
other carburetor protu ions. 

The effect of ice on the carburetor screen is a blocking 
off of the airflow which is the usual characteristic by 
which carburetor icing is recognized. Icing of the impact 
tube or boost venturi leans the carburetor mixture. 

FUEL AND WATER VAPOR ICING 

Don't let a sunny spring day fool you! Your air m
duction system has a very efficient ice manufacturing 
system which, rain or shine, needs only the proper con-
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ditions of air humidity and pre sure-temperature changes 
to choke it elf with ice. Outside weather is not always 
the determining factor as we think of icing in terms of 
freezing rain. 

Functioning much like the expansion valve of a re
frigerator with it own built-in ice plant, the carburetor 
can make the ice when the outside air temperatures are 
as high as 32 °C. (go °F. ) and with a temperature and 
dewpoint spread as much as 12 °, here' how it may be 
explained : 

Vaporization of the liquid fuel causes a lot of heat to 

C-54 e ngine and B-29 nose show ice form ed in Aig ht . 
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Numerals indicate locat ion of the five types of icing. 
KEY : I- Impact Icing, 2-Fuel Vaporization 

3- Water Vapor Icing , 4-Thro+t le Icin g, and 5-Bleed Passage 
Icing. 

transfer from the incoming air in order to vaporize the 
fuel, thereby resulting in a drop in the temperature of 
the air in the mixing chamber, Then, as the velocity of 
the air entering the system is increased in the carburetor 
venturi, its pressure is decreased and a slightly lower 
temperature yet is obtained in accordance with two of 
the basic laws of physics which state that the pressure 
in a venturi varies inversely as the velocity, and the tem
perature varies as the pressure. Fuel evaporation icing 
is extremely critical on aircraft who e carburetor incor
porate fuel injection at a point within the venturi body 
on the carburetor. Such carburetors are used on the C-45 
airplane (P&W R-985 engine) and the T-6 (P&W 
R- I 340 engine) and on most liaison airplane engines. On 
the other hand aircraft having engines where the fuel 
is injected directly into the cylinder ( R-3350 engine) or 
injected into the supercharger impeller (R-4360 engine), 
icing due strictly to fuel evaporation is no longer a source 
of icing trouble. 

The evaporation of moisture which may be present in 
the incoming air also induce a c.ooling effect: Naturally, 
the cooling effect from this source is not as great as that 
produced by the vaporization of the fuel, except under 
certain conditions-severe sleet or heavy rain. 

Throttle icing-During part throttle operation an ex
pansion of the air takes place when it passes through 
the throttle butterfly. This expansion is accompanied by 
a temperature drop. In the case of moisture in the in-
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coming air this temperature drop can change the mois
ture to ice, with the resultant icing either at the throttle 
butterfly valve or at some point past the valve. 

Bleed Passage icing-In the inner workings of the 
carburetor, there are many small passages, drains, vents 
and bleeds ; some carry air and some fuel. Under some 
conditions it is possible to have an extremely cold fuel 
temperature where the cold fuel passing through the 
carburetor adjacent to an air passage will decrease the 
temperature of the air sufficient to precipitate and freeze 
the moisture contained in the air. Based on experience, , 
it is known that mixture control bleed ice can form on 
any engine using pressure type carburetors incorporating 
the mixture control bleed in the regulator section. Pro-
vided the fuel is cold enough, this ice will form even 
though carburetor air temperatures are maintained at 
maximum permissible values. Th e symptoms are an 
extremely rich mixture. 

Under ordinary conditions the fuel would be cold 
enough to cause trouble of this mixture only if the air
plane was refueled at a base where the outside air tem
perature was very low, or if the airplane remained in 
very low temperature air for a prolonged period. Ice 
crystals form in fuel that has been stored under ex
tremely cold conditions. These crystals then form the 
troublesome bleed ice. 

Under marginal conditions mixture control bleed ice 
might be removed by using very high carburetor air 
temperatures. However, under most conditions, such ice 
cannot be removed even though the carburetor air tem
perature is increased to the maximum permissible value. 
Under these conditions it is necessary to lean manually 
to obtain normal mixtures. 

Since bleed passage icing requires special treatment, 
it is recommended that the following operating pro
cedures be used when an engine power loss is encoun
tered under icing conditions, when it is known that the 
temperature of the fuel is well below freezing : 

r. Use maximum permissible preheat. 

2. When fuel flowmeters are being used and the 
power loss is accompanied by an appreciable increase in 
fuel flow, manually lean the mixtures to restore fuel flow 
and BMEP to their original value. 

When fuel flowmeters are not being u ed, cautiou ly 
determine whether the engine is lean or rich by slowly 
moving the mixture control lever from the rich toward 
the lean position. If leaning causes a power increase, 
lean the mixture until the power is restored to its original 
value (where BMEP gages are not being used it will be 
neces ary to estimate when the power is back to normal 
from such things as cylinder head temperature, indicated 
airspeed ) . 
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Manual leaning should be used only in the cruise 
power range (except po sibly in a seriou emergency). 
It may be necessary to lean back almost to the idle cut
off position to restore full power conditions in some cases. 

ANTICIPATE ICING 

Some types of aircraft engines and engine insta llations 
are more susceptible to icing conditions than others. A 
comparison of major aircraft accidents in which car
buretor icing was involved shows liaison planes account
ing for nearly half of the total number. Cargo planes, 
including the C-46, C-4 7 and C-45, were second in the 
number of carburetor icing emergencies, with trainers, 
bombers and fighters following in that order. Regardless 
of the type of aircraft involved, however, failure of 
pilots to anticipate or recognize icing conditions until 
too late for effective use of carburetor heat was given as 
the principle cause of the majority of the accident . 

There are two recognized methods of deicing car
buretors: (a) heat rise, (b ) alcohol. Heat rise is always 
provided .first and in some airplanes, alcohol is provided 
a· a econdary measure. (Note: Because of the fire 
hazard of alcohol under combat condition , Air Force 
aircraft do not usually use alcohol. ) H eat rise is a con
tinuous type of deicing and alcohol is a momentary type 
of deicing, its function being the same as alcohol in the 
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radiator of your car. It should be remembered that if 
the engine fails completely from carburetor icing, the 
source of energy for carburetor heat rise is gone. This is 
why some aircraft carry alcohol-to restore power after 
the preheat has failed to revive the engine. This tres es 
the fact that preheat is essentially a preventive m edicine 
and not a cure. When you are approaching known icing 
conditions, select your preheat ahead of time and remain 
alert to your responsibilities to the preheat system. 

Carburetor icing may be suspected if a gradual loss 
of power is noticed when all other conditions, such as 
altitude, airplane attitude, and engine control settings 
remain constant. Under most conditions the formation 
of carburetor ice is a relatively slow process, and it is 
possible for a pilot to increase throttle openings gradually 
in order to maintain constant rpm and manifold pres
sure values without realizing that ice is forming. 

On reciprocating engines not employing manifold pres
sure regulators or exhaust turbos, a good test for car
buretor ice is the application of ful l carburetor heat for 
a few seconds while maintaining a constant throttle set
ting. Upon returning the heat control to its original 
setting, note whether or not the manifold pressure has 
increased above that which was indicated prior to the 
application of full heat. An increase in manifold pres
sure indicates carburetor ice was present which had re
stricted the passage of air into the engine. 
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Other igns of icing be ide mani
fold pressure are variations in fuel 
flow meters, which means either 
richening or leaning. Excessive rich
ness can be seen by a drop in engine 
power and exhaust torching. Lean
ness can be discovered by loss in en
gine power and u ually backfiring. 
You should try to determine whether 
the effect on the carburetor is from 
loss of airflow, as noted by manifold 
pressure, or improper metering of 
the carburetor as noted by indica
tions on the engine of a richness or 
leanness, and adju ting the mixture 
accordingly. 

Effect of Automatic Controls 
on Icing 

It should be remembered that air
craft incorporating automatic mani
fold pressure regulators or exhaust 
turbo regulators, or combinatons of 
both, such as the B-50, C-119, C-97, 
F-51, will not give the usual carbu
retor icing indication as noted by 
manifold pressure decrease or stuck 
throttle. 

In the case of icing where auto
matic controls are involved, the pres-
ure sensing devices of the automatic 

coptrols will automatically increase 
the throttle and/ or the turbo boost 
to compensate for any loss in mani
fold pressure, due to the ice, with 
the net re ult that the pilot does not 
know what i happening un ti l it's too 
late. Therefore, on these a irplanes, it 
is essential that flight crews antici
pate icing conditions and u e anti
icing procedures. 

The be t way to avoid carburetor 
ice is to maintain a little carburetor 
heat whenever condition conducive 
to icing are present. It hould be 
remembered that heat application 
causes ome lo of power and in
creased fuel consumption which will 
affect your cruise control. 

• • • 
This is a generalization of carbu

retor operations and it is the pilot's 
responsibility to acquaint himself 
with the particular carburetor icing 
procedure for his a ircra ft' power 
plant. T ech orders and the manufac
turer's directive on the problem of 
icing and their engine are available 
at your base engineering office. 
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ICING · 
TURBO HEAT 

The B-36, the B-50 and the C-97 
airplanes use exhaust turbo super
charging which normally upplie 
very warm air to the carburetor. On 
these aircraft there is usually more 
concern about too much heat in the 
operation, with the problem of keep
ing the carburetor air temperature 
below maximum limits rather than 
worry about too low a carburetor 
temperature. However, there are con
ditions of operation such as on ex
tremely long range missions where 
the engine hor epower requiremen t 
is o low that the turbo will not pro
duce ufficient heat. 

To complicate this problem fur
ther, uch operation usually i at low 
altitude (under 6000 feet ) where the 
engine can develop enough mani
fold pressure on its own to meet the 
requirement for low power cruise. 
At these low ettings, the automatic 
controls tell the turbo that it is not 
required to perform any upercharg
ing. Under such condition, this air
plane i as vulnerable to carburetor 
icing as any other aircraft where the 
pilot neglected to use his preheat 
until it was too late. To combat this 
condition , the B-50 and the C-97 
have an exhau t turbo by-pass. 

When operating conditions will 
not give a high enough carburetor 
air temperature to insure an ice-free 
carburetor, it is possible to utilize 
the heat of compression of the 
turbo supercharger even though the 
supercharging i not required by the 
engine. This is accompli hed by 
opening a by-pass valve around the 
upercharger where the excess air 

flows around in a circle and the en
gine draws off on ly what i required 
to maintain power. Every time this 
air goe through the supercharger it 
obtains a certain amount of tem
perature rise. Under thi type of 
operation, too much temperature rise 
can result and, consequently, the 
inter-cooler i brought into action to 
reduce the carburetor air tempera
ture. 

There are instances, such as at 
very low power and altitude, where 
even in the preheat position ( turbo 
by-pa ) it is not possible to obtain 
enough heat ri e becau e of the lim
ited heat available from the turbo-

superchargers. By increasing power 
or altitude additional heat can be 
made available. Adequate preheat 
will be provided above 10,000 feet 
altitude. 

Whenever vi ible moisture condi
tions exist, the following procedures 
will eliminate the pos ibilities of car
buretor icing : 

a . K eep inter-cooler flaps clo ed at 
a ll times unless the carburetor air 
temperature exceeds 40°C . ( 104 °F. ). 

b. Use the carburetor preheat sys
tem to avoid operation with a carbu
retor air tempera ture between -5°C. 
(23 °F .) and ro°C. (5o°F .). 

c. Clear out the induction ystem 
by increasing power ufficiently to 
obtain a carburetor air temperature 
of 25 °C. (17 °F .) for two minutes 
every hour. 

It i a good idea to maintain car
buretor heat during a landing ap
proach and glide when icing condi
tions prevail because this i the 
condition where the throttle is almo t 
clo ed and the expansion and tem
perature drop acros it is extreme. 
K eep the heat on until the final part 
of the approach and then return the 
control to "cold" position in order 
to have full power available if a 
pull-up is necessary. 

Th is Simple Diagram Shows How The Air Is 
Heated For The Carburetor In The Turbo. 
INTERCOOLER 

AIR INLE'l' 
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PRECAUTIONS FOR PILOTS 

Winter hazards annually co t the 
Air Force millions in airplanes and 
equipment. There is a satisfactory 
solution to each of the varied winter 
hazards. The solutions have been 
worked out many times, but occa
sionally disaster strikes. And usually 
when it does it is the result of either 
poor flight planning, unfamiliarity 
with nropcr procedures, or poor pilot 
technique. 

Neglecting to take adequate pre
cautions has and may again cause 
disastrous accidents. It is up to you 
to do all you possibly can to make 
certain that you are aware of all 
winter weather dangers, that you 
know the results, and that you are 
familiar with the be t preventive 
procedures. 

Miscellaneous factors which should 
be considered in winter operations 
are: 

Wing and fuselag;e ice has formed 
at temperciturcs as high as 40°F, but 
is usually heaviest between 1 5 and 
32 degrees. 

Water condensation in fuel tanks 
can freeze over the air vent and stop 
the flow of fuel. 

Ice can form on spark plugs of a 
cold engine, making starting diffi
cult. 

Light snow can sift into the small
est openings-wing and fuselage sec
tions near any openings should be 
inspected for snow accumulation. 

Engin e temperatures must be 
watched closely during letdowns, 
particularly if an inversion exists 
which may cause abnormal cooling. 

If a hatch or other opening is left 
open when a plane is parked, air is 
allowed to circulate and this may 
prevent formation of frost on the 
inn er side of windshields. 

Brakes should be left off when 
airplanes are parked to prevent them 
from freezing in locked position. 

As far as the health of pilots is 
concerned, exercise is even more im
portant in winter than in summer. 
Watch the condition of your ears, 
nose and throat. Get an adequate 
diet of heat producing foods. 

One type of accident which oc
curs with monotonous regularity is 
the collision of aircraft with snow
banks at the edge of runways and 
taxi strips. 

The stream of reports of accidents 
resulting from winter conditions can 
be cut to a trickle if you take heed. 

DECEMBER, 1950 

LAST RESORT DE-ICING 

If you get carburetor ice and 
application of full heat fails to re
move it, emergency steps must be 
taken. If you have an alcohol anti
icing system, use it immediately. If 
this also fails, there is one last meas
ure to take: Return the heat controi 
to "cold" and lean out the mixture 
until the engine begins to backfire. 
The backfiring may loosen the ice 
and blow it clear of the intake pas
sages. High power settings are advis
able, as some engines (R-2800 in the 
T-29, for example) will slip in to idle 

cutoff without a murmur at cruise 
power settings. 

It must be remembered that this 
is a dangerous procedure and should 
be used only as a last resort. The car
buretor air heater doors will be badly 
damaged if the heat control is in any 
position except full cold. Be prepared 
to enrich the mixture immediately 
and reduce the throttle as engine 
power is regained. Then apply suffi
cient constant heat to prevent further 
icing. 

WINTER CHE.CKLIST 

Here is a winte r checklist that will help take the hazard out of cold weather 
fl ying : 

Check weather carefully. Ask the pilot who just came· through. 

Remove frost and snow before takeoff. 

Check controls for restrictions of movement. 

After run-up in fog or rain, check wing and .empennage for ice in propeller 
blast -area. 

Don't take off in slush or wet snow if it can possibly be avoided. · 

Use pitot heater when flying in rain, snow or clouds, as well as known icing 1ones. 

Remember when ice forms you will use more fue l to get to desti~ation. 
Ice on the airplane causes increased drag, and all types of ice pr-evention 
measures take work aw.~y from the airplane that would normally go into the 
cruise range of the airplane, whether it be heat or boo~s. Therefore, if icing 
conditions are anticipated . a more conservative cruise control also must be 
anticipated. · 

If flying in wet snow or freezing rain, change altitude if possible. 

Glaze ice is common in cumulus clouds. Choose an altitude of least icing. 

Use propeller de-icers just before getting into ice. 

Use full carburetor heat to clear ice. (Use carburetor preheat. for prevention. 
Do'n't wait to cure.} Watch your carburetor air temperatur~ . especially be
tween -5° and 10° C (23 ° and 50° F.}. 

Watch your a irspeed-stalling speed inc•eases with ice-Don't climb at a low 
airspeed . 

Check wing de-icers-Use them properly. Do not 14nd with de-icers on. They 
act as spoilers. 

If you have a load of ice, don't make steep turns. 

Don't t ry three-point landings, if iced-up. Fly in with power. Before starting 
land ing approa.ch, move throttle back and forth slowly to make sure carburetor 
butterfly va lve is free of ice. 

Carry carburetor heat during fi~al approach and change to cold just before 
fla reout. 

Befo re take off check Mti-icing and de-icing equipment. Be sure it is in good 
operating cond ition. You might need all of your eq ui pment. 
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This propeller tip shows how 
ice builds up on leading edg e. 

Propeller Icing 

Propeller icing may occur under 
the same conditions as surface icing. 
Propeller ice is especially dangerous 
because it decreases propeller effi
ciency by altering the blade profile 
and increasing the blade thickness. 
When ice is thrown from one or 
more of the blades, it causes exces
sive vibration and an unbalanced 
condition. The ice from the propellers 
is thrown off with such force that 
the B-29's on the polar flights must 
have armor plate on the fuselage op
posite the propeller track to prevent 
the piercing of the fuselage. 

Whenever you must fly during 
icing conditions, prevent ice forma
tion on propellers, blades, and pin
ners by using anti-icing solution or 
heat. To treat the blades, an electric 
pump, controlled by a rheostat in the 
pilot's compartment, pumps anti-icer 
fluid from a supply tank to a slinger 
ring from which it is distributed to 
the propeller blades. When you ex
pect icing conditions on a flight, fill 
thi tank before takeoff. About two 
quarts of fluid an hour will be uffi
cient to keep blades free. Surprisingly 
enough, the little ports through 
which this fluid flows sometimes be
come blocked by ice, making the sys
tem inoperative. Check these ports 
before flight. 
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Other aids to propeller anti-icing 
are : alcohol anti-icing by means of 
rubber feed shoes; anti-icing spin
ners, usually rubber covered; and 
anti-icing solution , applied to the 
dome, spinner and blade. A heating 
unit for the leading edge of the pro
peller blade (a rubber sheathing with 
an internal electric heating element) 
is being used now. The B-36 uses 
heated air ducted through the pro
peller blade. 

Propeller de-icing should also be 
used as an anti-icer, that is it should 
be turned on ju t before entering the 
icing zone so that the fluid will have 
an opportunity to cover the propeller 
thoroughly-thus ice will not stick. 
Often, it will take rpm vibration in 
addition to the fluid to shake the 
propellers clear. 

Jet Icing 

High speed jets operating at 
stratospheric altitudes, rarely have 
the same type icing problem that 
confronts conventional aircraft, ex
cept of course in pattern work 
(climb to altitude and letdown ) . 

The most severe effect of jet en
gine icing, tests have shown, is the 
choking off of air flow through the 
engine and the resultant rise in tur
bine temperatures accompanied by a 
loss in thrust. Mr. P. M. Bartlett, Air 
Materiel Command, and Mr. T. A. 

Dickey, Navy Bureau of Aeronautics, 
presented a rule of thumb to the 
effect that there is a two per cent 
reduction in thrust for each one per 
cent loss in inlet (ram ) pressure. A 
one-pound pressure drop would bring 
about a 15 per cent decrease in 
thrust, they said. Thrust losses would 
normally call for higher engine rpms, 
but higher rpm further increases tur
bine temperatures until the pilot is 
left "in an untenable position." 

For unprotected engines the test 
group found that temperatures near 
freezing are the most critical for ice 
accumulation. 

Because of the density of cold air, 
the thrust of the jets at very low out
side air temperatures is greater than 
usual, and jet airplanes can take off 
at 98 per cent S.O.P. and still get 
off a thousand feet sooner than in 
moderate climates. 

Due to thaw conditions, caused 
either by the ambient temperatures 
or by preceding jet takeoffs, the end 
of the runway occasionally becomes 
so icy that it is impossible to run up 
to full power before starting a take
off roll. This is particularly objec
tionable in formation takeoffs. R e
leasing the brakes when the leader 
reaches 80 per cent rpm (or sooner 
if necessary) and completing the 
final power and instrument check 
during the first two or three seconds 
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of the takeoff roll has proved to be 
a fai rly atisfactory solution of this 
problem. 

De pite all the precautions taken 
by ground and air crews during 
maintenance and preflight periods, 
there can still be windshield icing or 
frost formation if ground haze is 
present during the takeoff. Be ready 
to go on instruments at any time 
during the takeoff run and during 
the time it takes for the windshield 
to clear up. 

If conditions permit, taxi with 
sufficient rpm to cut in the generator, 
as low temperatures decrease battery 
output. 

Park at a 45 ° angle to the line of 
jet airplanes so that when you pull 
out, you won't blow slush and snow 

on the other airplane . AlsQ, move 
well forward from the line before 
starting a turn from it when you 
pull out. 

Vision in newer jets is taken care 
of by double glass with an air space. 
Hot air is ducted into this air space 
thereby m elting the forming ice. 
There has been considerable trouble 
with cracked windshields due to 
switching on full heat at sub-zero 
temperatures. It is a suggested pro
cedure that the heat be brought into 
the windshield air space by inter
mittently switching the system on . . . 
quite similar to the technique of 
"milking-up" flap on a low go
around. By easing the heat onto this 
very cold glass there is far less chance 
of breaking it. 

WHAT TO DO IN ICING 

Icing is likely to occur below tem
perature inversion , along fronts, and 
over mountains. T emperature inver
sion , typical along a polar front, are 
caused by a relatively warm air mass 
rising above sub-freezing polar air. 
Moisture falling from the upper 
warm air through the lower cold air 
cools to sleet, freezing rain, or snow, 
and usually forms clear ice. 

You can often avoid inversion 
icing by climbing into the warmer 
air. Continue climb as long a tem
perature increases. Level off when 
temperature tops rising as there may 
be another icing layer above. In 
warm fronts, the over-running warm 
air may be above freezing in the 

lower levels, preventing icing in that 
region, but the upper portion of the 
cloud system may be cold enough to 
cause severe icing. 

In cold fronts, the presence of 
cumuliform clouds and the upward 
air movements that cause them are 
likely to cause clear ice formation. 
Although the cold front formation is 
narrower than the warm front, icing 
is more severe because of the higher 
rate of accumulation. Icing is most 
frequent and most dangerous over 
mountains. 

Mountain ranges cause upward 
motion of air capable of upporting 
large droplets of moisture. With low 
temperatures, this results in clear ice. 

W a rm fron t ic ing area. 

You will find the most severe icing 
above the crest and to the windward 
side. Avoid turbulent areas. When 
you run into wet, ticky snow, climb 
above it to colder tempera tures 
where the snow wi ll not adhere so 
readily. Fly through an icing area 
fast. 

Try to remedy the situation by es
caping from icing conditions- leave 
the region of icing before using the 
de-icer boot, as there is a 'tendency 
for the ice to build up in ridges at 
the point where the boot ends if it 
is used for too long a period. 

Handling an iced airplane i essen
tially a matter of maintaining peed 
and a low angle of attack. The air
flow will continue to adhere to upper 
surfaces as long a the angle of at
tack remain small, but there is gen
erally a very abrupt and complete 
stall when you increase the angle of 
attack. In rough air, descend only if 
you have safe terrain clearance for 
IFR. In freezing rain, add power 
and climb as rapidly as possible, 
without increasing angle of attack 
any more than neces ary, into layer 
of warmer air. 

Don't Forget That Lifesaver -
"The 180 !" 

Icing in occluded front . Iced plane fli es in heaviest a rea. Cold front icing . Jet plane flying high e ncounters least ice. 
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Progress of Icing Research 

Icing has commanded a top priority in the re earch 
field and Wright-Patterson Laboratories have equipped 
a veritable "flying icebox"-a pipe-bedecked C-54 which 
can coat itself with snow and ice or create a blanket of 
artificial fog- to help the USAF take the bite out of 
Jack Frost. 

Ice is stock-in-trade for the crew of this AMC flying 
laboratory and two others, a B-24 and a B-29, all sta
tioned a t Ypsilanti, Michigan's Willow Run Airport. 
Their job is gathering data on icing and testing new 
equipment so that engineers can best arm today's aircraft 
against high altitudes and bad weather. 

Attached to the outside of the unorthodox C-54 is a 
complex maze of pipes with nozzles arranged so they 
can shower the plane with a steady stream of water or 
produce ~ mist so fine it becomes a fog. 

When the plane, aptly dubbed "Squirtin' Gertie," 
reaches high altitudes this fog- which is the same as 
natural clouds- becomes supercooled and freezes the 
instant it strikes the fuselage. Inside during these ex
periments, engineers record information from a maze of 
dials while the test is photographed by cameras and 
stroboscopic lights. Later, all this information is studied 
and translated into practical methods for combating air
craft icing. 

One of the main problems engineers are facing with 
the thermal anti-icing method is to reduce the weight 
and bulk of needed equipment. To accomplish thermal 
anti-icing tests, the trio of flying laboratories carry 
enough heating equipment for nine six-room houses. 

"Project Summit," a cooperative effort between the 
Air Materiel Command, avy Bureau of Aeronautics 
and five turbine engine manufacturers (Wright Aero, 
General Electric, Pratt & Whitney, Allison and Westing
hou e) is now in it third year of intensive research with 
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its testing facilities located on the summit of Mt. Wash
ington, in the White Mountains of New Hampshire, 
where winter winds exceed r oo mph r 7 per cent of the 
time; exceed 50 mph 98 per cent of the time, and where 
icing conditions exist 25 per cent of the six-month test 
period each year. Weather conditions at 5000 feet alti
tude duplicate most icing problems that a pilot might 
encounter, thus making it an ideal test laboratory. 

In r 20 hours icing test time accumulated on the 
centrifugal type Allison J-33 engine there was "insuffi
cient evidence to justify anti-icing of these engines." 
Icing problems in the axial flow, they reported, are be
ing met by direct heating of the critical components of 
the engine inlet. General practice is : 

I nlet Screens-Use of retractable screens with retrac
tion before icing is encountered. 

I nlet Guide Vanes-Use of hollow heated vanes utiliz
ing heated compressor discharge air or combustion 
chamber hot gas as the heat transfer medium. 

Struts and Bearing Supports-Use of hollow heated 
construction similar to guide vanes or u e of electrical 
surface heating. 

A ccessory Fairing- U e of double wall construction 
with hot air, hot gas, hot oil, or use of electrical surface 
heating. 

Although heating of the engine air inlet does work, it 
causes too large a loss of thrust and presents monoxide 
probl ems when engines are used as a source of pressur
ized air. 

Now, to the airframe itself. All-Weather interceptors 
have emphasized the necessity for a system that will 
enable safe operation of jets during icing conditions in 
which the conventional type aircraft has trouble. To 
accomplish this, engineers are working on an internal 
aircraft e,lectrical heating system-al o an internal heat
ing component using hot gases. 

The most efficient and successful method thus far is 
the thermal system of hot air heating the wing with a 
chordwise flow of heat. 

The basic theory of this system is to prevent ice by 
completely evaporating water droplets by the heating of 
the leading edges up to about 15 per cent of the chord. 

The heat is obtained by use of compressor bleed, air 
taken off the last stage which has the necessary operating 
heat 121 ° to 260°C. , or 250° to 500 °F. , and pressure of 
from 20 to roo psi. This air is channeled through ducts 
to the in tern al leading edge (see sketch ) , and flows back 
inside the wing to dissipate out the trailing edge. 

L oss of Power Thrust during operations is approxi
mately eight per cent with a corresponding percentage 
of increase of specific fuel consumption. Also there is an 
increase in tail pipe temperature, due to the extra fuel 
and loss of charge air which is going out into the wings. 
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TYPICAL INST ALLA Tl ON OF 
THERMAL ANTI-ICING SYSTEM 

Heating of Jet Wings Would Prevent Ice By Evaporating 
Water Droplets. However,. with a Loss of Power. 

The task of overcoming turbine engine icing is now be

ing licked and continued re earch will be conducted to

ward design refinement and improvement of equipment. 

ot to be outdone, egg-beater designers have come up 

with an answer to old man winter. 

A prototype anti-icing system for the Sikorsky H-5 

helicopter ha been developed by the Propeller Labora

tory of the Air Materiel Command and Sikorsky Air

craft Corporation. The Unit consists of a heater which 

Ice Research Facilities on the Summit of Mt. Washington 
After a Storm. 

i mounted outside the helicopter cabin and supplies hot 
air to the hollow portion of the rotor blades. 

The heater, used both for rotor anti-icing and cabin 
heat, produces 200,000 BTU of heat per hour and uses 
16 pounds of aviation fuel in doing so. A blower i used 
to force the hot air from the heater through flexible 
ducting on the outside of the fuselage to a rotating 
collector ring on the blade rotor. From there air is 
ducted into the blade and forced out along it entire 

length. H elicopter using solid blade con truction will 

use electrical anti-icing sy terns, Air Materiel Command 

says. 



More Flying Classrooms-An addi tional 
undisclosed number of T-29 "Flying 
Classrooms" for training naviga tors and 
bombardiers has been ordered by the 
U .S. Air Force from Consolida ted Vultee 
Aircraft Corporation. Convair has al
ready completed a number of the twin
engine navigation train ers ordered prev
iously. 

Based on the 40-passenger Convair
Liner commercial transport d esign, T-29's 
are distinguished on th e exterior by four 
,astrodomes a top the fuselage, a large 
radome beneath the fuselage, and 1 8 an
tennas. 

New RAYO- D esigned to use smokeless 
powd er, a n ew aircraft booster rocket 
has been developed for use on various 
military a ircraft. Although the new unit 
weighs considerably less than JA TO's 
now in use, it provides an equa l amount 
of thrust. The weight saved adds to the 
pay loads of airplanes which require an 
assist in takeoff's from a ircraft carriers 
or ru nways. 

Door Added- Boeing Airplane Company 
has added an extra cargo or personnel 
door to one of its Air Force C-97A 
Strato-freighters in the Pacific Air Lift. 
Located on the right side of the fuse
lage, the new entry gives the C -97 a 
total of four doors, a llowing the plane 
to be loaded or unload ed in two-thirds 
of the time formerly required. 

Light Dope-A large number of small 
airp lanes are lost by fire every year when 
an inexperienced m echanic lets an ex
tension light rest on the fabric of a seat 
or on the "doped" surface of a plane. 
These lights have even been placed close 
to fresh ly doped surfaces ( in one case 
with the hope that t!i.e hea t would help 

dry the dope) . Carelessly used extension 
lights (esp ecia lly with no wire guards on 
them) are probably the most prevalent 
cause of fires in hangared aircraft. Air
lines are requiring vapor proof ligh ts in 
dope rooms to reduce the fi re hazard. 

Wings for Army Pilots-Liaison and ob
servation pilots flying light aircraft in 
the Army Field Forces h ave been author
ized a new, distinctive set of wings. Prev
iously, Army pilots wore Air Force wings 
with an "L," for "liaison," in the shield. 
The new wings are generally similar to Air 
Force wings, but with a new shield . The 
Army aviator badge, as it is known, may 
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be worn by Army aviators now on fl ying 
status in the commissioned ranks. There 
is a lso a senior Army avia tor. badge, with 
a star over the shield, for officers who 
have logged 1,500 hours flight time and 
who have seven years Army flying serv
ice. 

Lifting Bags- Use of pneumatic bags 
originally d eveloped as Air Force Type 
F- 1, to li ft a large air transport success
fully was recently d emonstrated after an 

airliner landed with one main landing 
gear in the re tracted position. B-29's 
have been lifted in this manner where 
ground conditions are such that use of 
jacks would be haza rdou s. 

Greeks H ad a Sentence For I t-Accord
ing to reports, Greek pilots who pull 
flying safety boners and damage aircraft 
and equipment through pilot error are 
subject to a " jail" sentence. Some typical 
sentences repor ted were 20 days confine
ment for a nose-over ; five days for 
groundlooping, and 20 days for a major 

' landing accident. 

Bomber Saved-A Boeing B-50 bomber 
with a crew of 1 3, en route from the 
Azores, was recently intercepted and es
corted to safety by an aircraft of Flight 
D , 1st Air R escue Sqdn, Kindly AFB, 
Bermuda. The B-5 0 bomber had en
countered difficulty with number two 

engine, causing it to be feathered. The 
a lert was given to Flight D , and immedi
ately Bermuda R escue sent an SB-1 7 into 
ac tion. After 30 minutes out over the 
Atlantic O cean solid instrument weather 
was encountered, lasting durin g the en
ti re mission . 

The bomber flying at 12,000 feet was 
soon intercepted by the use of radar 
equipment 3 15 nautical miles from Ber
muda, and was asked to keep in contact 
with the rescue plane by radio. Both air
craft, fl ying on instruments, returned to 
Bermuda, with th e Air R escue a ircraft 
f! yirig 1 ooo feet above, guiding the bomb
er the rest of the way in. It was only 
after the SB- 1 7 h ad safely landed that 
th e crewmembers actually sighted the 
missing B-50, which h ad landed nine 
minutes earlier. 

Check D oors- Instructions have recently 
been issued to all Air R escue Service 
activities reminding pilots to check the 
life raft door locking mechanism at each 

preflight. This m easure was taken to in
sure proper locking and functioning of 
the life raft door. 

In a recent reverse propeller pitch 
operation on a Grumman SA-16 amphib-

~~/ 
ian, the life raft compartment door was 
lost, because of failure to check this 
equipment at preflight . 

Civil Licensing-A new Civil Air R egu
lation Amendment 20-9 has liberalized 
requirements for issuing private and. ~om
mercial pi lot licenses to former m1htary 
pilots. It provides for licensing pilots 
who have been more than 1 2 months 
out of the service a nd a llows graduates 
of military flight schools to qualify for 
licenses without the previously required 
six months service as rated pi lots. 

And There H e Was- Flight B, 10th Air 
R escue Sqdn, Elmendorf, Alaska, recent
ly dispatched a Sikorsky H-5 helicopter 
to inves tigate a J-3 cub aircraft that had 
landed on a First Task Force firing range. 

Upon arriving, the helicopter pilot 
found a note inside the Piper Cub which 
stated, "Have gone to Fairbanks fo r 
gas. '' 

The cub pilot r eturned to find an
other message scribbled in pencil on the 
bottom of his note, which read, " If you 
don' t hu rry and get this plane off the 
firing range, you won' t have anything 
left to pour your gas into." 

F-94A T ested-Air Force's Flight T est 
Section at Edwards AFB at Muroc is 
running accelerated service tes t on Lock
heed 's F-94A, flying a 24-hour schedule 
seven days a week, putting six months 
of operation on each of three planes 
within 3 days. The tes t requires 150 
hours per plane. 

Briefly Noted- USAF expedites the big 
ones with a new diesel tractor with 
double-end controls, capable of running 
sideways a nd towing 400,000-pound air
craft ... Ten "Ford Trimotors," fore
runners of th e modern multi-engined air
transport planes, are still registered as 
"active." They were built in 1928 and 
1929 ... The jet engine overhaul line 
at Tinker AFB is the larges t one in ex
istence. It has been in operation just 
three years. From the time it enters the 
overhaul line, until it is sent out again 
for use, each jet engine receives from 
300 to 400 man hours of attention from 
specialists . . . Luke Field, Arizona, is 
being reopened as a jet training base. 
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HID THE 
RUNWAY? 

Scheduled to fly solo transition in 
a T -6 from 2020 to 2 1 20 hours, 
promptly at 2020 the cadet was 
cleared and started to taxi north on 
the parking ramp to taxi strip num
ber one. At taxi strip number one, 
he turned left and proceeded to taxi 
to intercept runway 20. Assuming he 
had crossed runway I 7, he turned 
right at a slight angle to pick up 
runway 20. 

The tower operator at this time 
called and asked the number of the 
plane on the runway. (H e was under 
the impression the T-6 was on the 
runway- when actually it was to the 
right, taxiing at an angle to it. ) 

"I am not on the runway, but 
should be up in a moment," the 
cadet replied, thinking he was taxiing 
to intercept it. Upon reaching a fence 
he stopped and knew he had been 
taxiing in the wrong direction too 
long. Judging the distance between 
the aircraft and the fence with his 
landing lights, he decided to make a 
180° turn to the right, unlocked the 
tailwheel and completed the turn un
aware at the time that in the turn 
he struck the fence. 

On reaching runway 20, he called 
the tower and stated he had overshot 
the taxi runway but was now on it. 
Continuing to taxi down 20 until 
reaching the number one position 
for takeoff, he completed a run-up. 
Then he noticed one of hi tires was 
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going flat and started to return to 
the parking ramp. Unable to do this, 
as the tire had gone flat, he asked 
permission of the tower to clear the 
runway and cut the witche . Then 
he climbed out of the plane and pro
ceeded to see how bad the tire was, 
while waiting for a tow tug. 

It was not until this time that he 
noticed the left wing was damaged. 
Climbing back in the T-6, he imme
diately told the tower the wing was 
also damaged. This was acknowl-

edged and the plane was later towed 
into the parking ramp. 

The plane retrieved, it was found 
that all three tires were punctured 
by odds and end picked up in his 
travels. 

The student did a remarkable 
piece of work traveling through the 
dry lake as there is quite a dip and 
the soil is very sandy. Accident in
vestigators had trouble following his 
tracks in a jeep. 
-Cartoon by ISt Lt. jack Tippet 
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Galling as it may be to the ego of Air Force pilots, it 
is a fact that during World War II, women pilots with 
little heavy aircraft time ferried four-engine bombers as 
ably as their male counterparts. Admittedly, they were 
not cleared for night or instrument flights, so we have 
no way of knowing how they would have performed 
under night or instrument flying conditions. 

The foregoing piece of intelligence is served up only 
to point out that flying an airplane under ideal condi
tions is not really a tremendously difficult task . However, 
under emergency conditions or in heavy weather the 
story is, as the late Damon Runyon would have put it, 
somewhat more than slightly different. In the final 
analysis, it is in the emergency situation that the chips 
are down, and it is then that the pilot must make the 
right move a t the right time, or else. 

The importance of adequate training in emergency 
procedures cannot be over-emphasized . I n times of great 
mental stress when everything seems to go wrong with 
an airpla ne a t once, it is not uncommon for pilots to 
"forget" everything they knew or' thought they knew, 
concerning emergency procedures, usuall y with disastrous 
results. 

Training in emergency procedures must be so thorough 
that "over-learning" results, ra ther than merely acquiring 
a certain familiarity with the procAclurcs concerned. 

We all know that the average p ilot is prone to "hit 
the ceiling" if maintenance personnel do not perform 
their jobs in an exemplary manner, yet this same aver
age pilot has been known to hit the wild blue yonder 
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lor 

EMERGENCIES 
By Lt. Col. Vincent J. Donahue 

"cold"- that is, without knowing the emergency pro
cedures designed and virtually guaranteed to work in his 
favor every time. Each flyer must be informed in the 
most convincing manner through the use of unmistak
able terminology that his life may some day be forfeited 
if he does not thoroughly know those emergency pro
cedures so vital to his personal safety and to the success 
of his mission. Further, that it will be more than care
lessness, it will be criminal negligence, if he takes only 
sufficient time to learn in a vague, general way that 
with which he should be intimately conversant in every 
detail. 

If pilots realize tha t knowledge of emergency proce
dures eparates the men from the boys when things get 
rough, their close a ttention is normally assured through
out the training course. Training in emergency proce
dures in the past has been limited to the procedures 
which could be demonstrated to the subject. Inadequate 
train ing aids have been relied upon to convey to the 
pilot some idea of the procedures involved in coping 
with an in-the-air or on-the-ground emergency situation . 
In too many instances these Rube Goldberg devices, 
which in certain training situations have some value, 
have served little purpose in teaching the pilot what 
steps to take and when to take them, if confronted by 
trouble. The. robot movement of arms, levers and pistons, 
together with the splashing and coursing of hydraulic 
fluids through varied color lines have had too little rela
tionship to the steps to be followed in the cockpit when 
an emergency situation actua lly cropped up. 
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In psychological circles it is known 
that learning increases in proportion 
to the number of sense modalities, or 
sensations, involved in the learning 
task, and that the energy and effort 
expended in learning a task definitely 
affect the degree of retention of the 
task learned. The way is plainly in
dicated, then, where training in emer
gency procedures in the interest of 
flight safety is concerned. 

For satisfactory retention of knowl
edge of emegrency procedures, no 
better guarantee exists than the re
petitive accomplishing of the partic
ular procedure employing as many 
sense modalities as possible. And how 
is this to be accomplished? There are 
a number of answers to this question, 
but the best answer is the synthetic 
flight trainer, the flight simulator, or 
anything you wish to call it. 

There are now available trainers 
which duplicate the flight character
istics and the cockpits of jet fighters 
and four-engine airplanes with re
markable realism, almost to the smell 
peculiar to the airplane duplicated. 
In-flight and on-the-ground emer
gency procedures, which represent 
too great a difficulty or danger to be 
duplicated in the actual aircraft, can 
be reproduced in these trainers. In 
the future, psychological research 
may determine the optimum number 
of trials needed to insure greatest re
tention of the knowledge of any 
emergency procedure. At the present 
time, however, we have no recourse 
but to train until over-learning defi
nitely results. It goes without saying 
that this over-learning process must 
feature only the best in training 
methods and training devices. With 
the appeal to 

4
the number of sense 

modalities possible through the use 
of the flight trainer, its superiority 
to other existing training devices is 
readily understandable. 

As synthetic flight trainers become 
available to the Air Force, and a 
number of different types are already 
on procurement, intensive training in 
emergency procedures on an Air 
Force-wide basis should ee initiated 
without delay. Once such training is 
under way, we may rest assured that 
there will be fewer pilots who will be 
"separated" by an emergency with 
which they could not cope. 
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FIXED PITCH 
Hints On Emergency Operation 

Of New 
Electrically Controlled Propellers 

Since the majority of the pilots in 
the Air Force have been trained in 
aircraft utilizing constant speed pro
pellers, many are unfamiliar with the 
characteristics of fixed pitch propel
lers with regard to effect of power, 
airspeed and altitude .. The electri
cally controlled propellers which are 
being used in increasing numbers can 
be placed in a fixed pitch position 
when complete electrical failure is 
experienced. Two recent accidents, 
in which both aircraft were de
stroyed, were at least partially due 
to a lack of knowledge of the pro
peller characteristics. 

Let's create an example of fixed 
pitch operation: An airplane is 
climbing at 25,000 feet when elec
trical trouble is experienced and the 
propeller control switches are placed 
to fixed pitch. Because of altitude, 
the propeller blade angle is fairly 
high. Since the airplane was in a 
climb at the time of the emergency, 
the power was relatively high which 
also tended to increase the blade 
angle and airspeed probably was low 
or moderate, comparable to landing 
pattern speed. 

Now, with the propellers in fixed 
pitch, a descent is made. Power is 
reduced but airspeed is increased so 
the rpm will show little change. As 
the airplane descends, air density in
creases so the propeller rpm gradu
ally decreases. Upon reaching 5000 

feet, the pilot levels off to prepare 
for landing and slows the airplane 
down to lower the landing gear. 
Lowering the airspeed will again 
cause the fixed pitch propeller to 
lose rpm and it is quite easy to con
ceive a situation where there would 
not be sufficient power available to 
sustain level flight. In this example, 
full throttle would be the only source 
of increased manifold pressure be
cause the turbo-supercharger system 
would be inoperative without elec
trical power. 

This provides a closed circle of 
events: an airspeed decrease causing 
a loss of engine rpm resulting in a 

loss of power which causes further 
loss of airspeed. Definitely a "revoltin' 
development." Therefore, for a land
ing to be successful under these con
ditions, it will have to be well 
planned. It should be noted also that 
the higher the altitude when the pro
pellers are placed in fixed pitch, the 
higher the loss of rpm after descent 
will be. There are two main forces 
creating twisting moments on propel
ler blades, air load and centrifugal 
force, the net result of which tends 
to force the blades to a low pitch, 
high rpm position. Consequently, any 
creep from the original fixed pitch 
position would tend to increase rpm, 
not decrease, so all rpm decrease 
noticed is the result of increasing air 
density and/ or decreasing airspeed. 

Fixed pitch position should be used 
immediately when electrical system 
or propeller trouble is experienced. 
In the fixed pitch position the pro
peller brake, if properly set, will hold 
the blades at the angle at which they 
are operating when the switch is 
placed in the fixed pitch position. 

In the case of electrical system 
malfunctioning, after the trouble has 
been located, consideration may be 
given to short-period operation of 
the electrical system to change pro
peller settings prior to landing to 
provide the necessary power. 

In the case of propeller malfunc
tioning, however, if the decision has 
not been made to place the propeller 
in the feather position, it must be 
remembered that using either the 
manual or automatic pitch change 
releases the propeller brake and pro
vides the possibility of a runaway 
propeller caused by the forces on the 
blade tending to move the blade to 
"flat" or low pitch. Such trouble 
would normally be confined to an 
individual propeller malfunction and 
on multi-engine aircraft leaving one 
propeller in fixed pitch at a reduced 
rpm would not present a serious 
problem. 

-A. S. Witchell, ]r., Convair 
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THE confidence a boy has in the man who wears wings is symbolic of the trust placed in its Air Force by the 
American people. When you are at the controls of an airplane, are your knowledge and proficiency equal to 
the faith others have in you? 

LEARN and LIVE to enioy th~ better things of life 



Mal's 47, snow on beak 
Resembles iceelad. Alpine peak. 

Ignoring rrioans and words of woe 
Mal t11kes off still decked with snow. 

Altimeter records his fix 
Needle points to minus six. 
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Runway aU used up, Mal tries 
One last attempt to reach the skies. 

Mal finds out how snow is bound 
To keep a guy stuck to the ground. 
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