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tive sighted, this Brew-
ster Buccaneer Navy dive
bomber peels off on its
~mission  of destruction.
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¥es! Aircraft builders need trained
men. . ..

Yes! Aviation demands skill and
knowledge and trained intelligence.

But! U. S. aircraft manufacturers
want, and want badly, key-men—not
“bolters and nutters,” who have to
ask “where does this little bolt go,
Bill?” —the type of men who, in the
words of Svend Pedersen, Director of
Education and Public Relations of
the Lockheed Aircraft Corporation,
“make up the backbone of such an
organization’ !

By what yardstick are these key-
men measured at Lockheed? Four
years’ apprenticeship! There isn’t any
“zooming” into aircraft careers at
Lockheed, or any other important
aircraft plant!

There is just as much skill and
knowledge and intelligence demanded
of ‘“‘aircraftsmen’’—those men on
whom rests one of the greatest re-
sponsibilities eyer handed to indus-
trial workers—as on the men who
make up the backbone of any other
industry.

There has been too much loose talk
about ‘““Aircraft Production Training
Courses,” and “Aircraftsmen Trained
in Four Weeks,” and “Zooming into
an Aviation Career.” We've got to
be honest about this matter.

‘ Aircraftsmanship,” the knowledge
and skill that must predominate
among aircraft workers, is not some-
thing to be obtained “overnight,” or
by reading a few short articles.

It is unfortunate that only those
with a long connection with the air-
craft industry appreciate the absolute

necessity of special training of all air-
craft personnel. :

And here’s how I. C. S. handles
the problem:

I. C. S. has paid to specialists in
the past three years $34,740 for the
data only, from which training for
Aircraft Mechanics and Aviators is
provided . . . $6244 for one subject
only—*“The Aviation Engine™'; $2552
for “Sheet Metal Work™; $2843 for
“Measuring Instruments”; $1536 for
‘Aviation Engine Ignition.” ]

That gives you an idea as to how
““Specialists” do the job.

If you’re looking for a “career” in
aviation, if you're aiming to become
a key-man in the airéraft industry, if
your objective is-more than to be a
‘‘cog” in the machine or a “number”
on the assembly line, don’t be mis-
taken: You’ve got your work cut out
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BY KEITH AYLING

Former R. A. F. Pilot and Author of Combat Aviation

steady progress since it was

first introduced into war-
fare in 1912, when Russian and
British soldiers of fortune
dropped bombs in the Turko-
Italian war. This bombing was
exceedingly haphazard, and lit-
tle is known of its efficiency. In
World War I, however, bom-
bardment from the air became a
serious offensive weapon which
played an important part in de-
feating the enemy in the Euro-
pean theater of war.

In 1918, the last year of the
conflict, Allied bombers, Ameri-
can, British, and French, were
dealing heavy aerial blows at
German communications and in-
dustrial centers. It might be
claimed that the turning point of
the war came when massed
bombers under the command of
General “Billy” Mitchell deliv-
ered smashing daylight attacks

QERIAL bombing has made

on German airfields and munition
dumps.

Both sides were then using
bombsights which gave some de-
gree of accuracy, but when a
target had to be definitely
knocked out,, the pilots flew low
and dropped their bombs from
point-blank range. The bombs
were mostly of medium weight,
ranging from 220 lbs. to 251 Ibs.,
a normal load for a medium
bomber being two 115-1b. bombs,
with six 25-pounders on the side.
Both the British and the Germans
were using incendiary bombs,
but the high-explosive missile
was most popular.

Modern bombing practice can
be roughly divided into three
classes, high altitude, medium,
and low-flying attack. Heavy and
medium bombers work by day
as well as night, while low-flying
attack bombing is ‘usually em-
ployed in daylight assault. Dur-
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ing the North African campaign,
however, British and American
air forces made many low-flying
attacks by moonlight.

High-altitude bombing is usu-
ally undertaken by heavy bomb-
ers, carrying weights varying
from five to eight tons of bombs
and flying at 20,000 feet or ovet.
Fortresses and Liberators are the
U. S. Army Air Forces’ high-alti-
tude bombers. The machines
fly in protective formation to
their targets and then, using the
famous Sperry-Norden bomb-
sights, they undertake what is
known as precision bombing. Re-
sults of U, S. precision bombing
have astonished the RAF, our
bombardiers having scored direct
hits on ships and installations at
heights from which such marks-
manship seemed previously im-
possible. The first example in
this war of U. S. prowess was
when Corporal Meyer @ Levin,
Colin Kelly’s bombardier, scored
a direct hit on the Japanese bat-
tleship Haruna with one of three
bombs that he released from 20,-
000 feet. Since then, the bom-
bardiers of Flying Fortresses have
continued to demonstrate that it
is possible to score direct hits and
damaging near-misses from high
altitudes.

Heavy bombers need to be self-
defending on long sorties and,
consequently, some proportion of
their loading must be devoted to
armor and armament. The U. S.
Fortress and Liberator, armed
with 50-calibre guns, are good
examples of well-armed, long-
range bombers.

The bombs, which are carried
in electrically-operated bomb
bays in the belly of the bomber,
can be released separately, in a
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Can Bombs Alone Knock Out Germany ?
Experts Disagree, But Raids Continue

Day and Night. What Is Your Opinion?"

series, or simultaneously. The
bombardier is trained to know
the most suitable attack for a
particular target. Usually, if
time permits, a single bomb is
dropped as a range-test, and then
a train or salvo is loosed accord-
ing to the target attacked. Ships
are attacked by trains laid across
the track of the vessel, which
is usually following a zig-zag
course. Salvos are released on
military and industrial installa-
tions, and are particularly fa-
vored when a large squadron of
bombers is attacking the target.

Experience in war has shown
that bombing is more effective
when a large target area can be
bombed simultaneously with a
heavy weight of bombs released
from a large number of ships.
Ten heavy bombers flying over a
factory installation might drop
fifty tons of bombs in a space of
thirty seconds, and if followed at
intervals of a minute by ten other
groups of ten, the area under at-
tack is likely to be completely
devastated.

Bombers undertaking daylight
raids are liable to attack by hos-
tile aircraft, and by fire from
heavy anti-aircraft guns. The
aim of the commander of the at-
tacking bombers is to outsmart
the enemy defenses, so as to be
able to get his aircraft over the
target with the minimum of
losses. There are several ways of
doing this. Sometimes a squadron

of bombers is sent to open the
attack at low altitude, thus draw-
ing the fire of the defenders’
guns. If they attract the attention
of enemy fighters and bring them
down from the upper skies, then
the high altitude bombers will
have a better chance of getting
over the target.

When heavily defended targets
are attacked, low-flying bombers
and strafing fighters are some-
times used as a spearhead to put
enemy gun emplacements out of
action. These tactics have been
used very successfully by the
Russians, by night as well as by
day.

The RAF night attacks on
Cologne, Essen, and other in-
dustrial centers, in which thou-
sands of four-engined. bombers
take part, are generally consid-
ered the most effective method
of bombing. ‘They have enabled
three thousand tons of bombs to
be concentrated on a target area
in a short space of time, with a
loss of approximately five per-
cent of the machines dispatched.

Night bombing has advantages
over day attacks. The planes can
approach the target under cover
of darkness and are less liable
to attack by enemy interceptors.
Attacks on the target can be
made from various directions and
altitudes, with such rapidity that
the defenses are often swamped.
Once the target has been spotted

CONTINUED ON NEXT PAGE

SWOOPRING BOMBER S0 RELEASES THE BOME
THAT IT'SKIPS’ACROSS THE SURFACE

LOW ALTITUDE BOMBERS RELEASE

ASTICKOF BOMBS WHICH = ~
“"CLIMB THE TARGET"” Ss=_, ™
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by incendiary bombs or para-
chute flares, it is plainly visible
to the bombardiers.

Larger weights of bombs can
be carried at altitudes lower than
would be necessary if the bomb-
ers were operating by daylight.
The success of the raids depends
largely on pre-flight information.
Pilots and air crews are given
extensive “briefing” before set-
ting out. They study maps and
photographs of the target area to
get a picture of what to expect
when they arrive over it. Lead-
ing landmarks are plotted, with
the distance between each clearly
marked, &nd special photographs
taken at night are available with
charts of the anti-aircraft de-
fenses.

The Russians prelude their big
attacks on German cities by send-
ing a number of medium bombers
to bomb these objectives. They
fly in line at varying altitudes
about a mile apart. Immediately
the searchlights and anti-aircraft
gunners concentrate on one of
them, the others bomb these bat-
teries while the main section of
bombers attack their targets.

Bombardment methods have
made great progress since the be-
ginning of this war. The wide
use of Radar and night fighters

/7 WTERCEPTORS FACE
A POSSIBLE CRASH

Y “:-..

has been met with new attack
tactics. Bomber captains have
many, ways of foxing the de-
fenders. Although the enemy on
the ground may be well aware of
the presence of the bombers, he
is kept guessing as to the direction
and altitude from which the
bombs may come. So severe has
been the punishment handed out
to some parts of Germany that
the Nazis have abandoned the use
of searchlights in target areas,
relying on listening devices to
get the range of the bombers.
Pilots have learned to defeat
these by the simple process of
varying the speed of their air-
craft. A favorite device is to
fly toward an anti-aircraft zone
at high speed. As soon as the
guns begin fire, the pilot reduces
speed to half and flies on another
course. Sometimes exasperated by
their inability to spot the ma-
chine, the defenders turn on their
searchlights which are synchro-
nized with the sound .detectors.

This reveals the position of the
target to the bomber captain who
then dives his machine and flies
at full throttle again at a lower
altitude, only to reduce his speed
once more as he comes over his
target. These cat and mouse tac-
tics are a preliminary of most
night raids, but once the target
has been located and guiding fires
started, the main bomber force
roars in sections, each. at a dif-
ferent altitude, and they proceed
with the routine pasting of the
target.

Medium bombers are employed
on tactical missions against tar-
gets which are within medium
distance of the squadron’s base.
They operate by day or by night
at altitudes varying from four
to ten thousand feet. They are
usually heavily escorted by
screens of protecting fighters.
Some of these medium bombers
are designed to carry consider-
able bomb loads over short dis-
tances. Medium bombers played
a large part in the United Na-
tions’ victory in North Africa and
in the assault against the Italian
Coast.

One of the most formidable
forms of air attack is low-flying
bombing. This came into being
in the last stages of the last war,
but for some reason or other its
use was overlooked in the be-
ginning of the present conflict.
When Germany invaded Poland,
the United States was the only
nation manufacturing attack
bombers, of which the A-20 is a
fine example.

Low-flying attack is considered
the most effective form of day
bombing. The bombers unload
their bombs from twenty-five to
fifty feet above the ground. The
bombs are fitted with delayed
action fuse§, so that the explosion
does not damage the bombers be-
fore they have a chance to get
away. In the North African cam-
paign, American low-flying
bombers dropped bombs attached
to parachutes on German arm-
ored columns and transport lines.

This form of bombing, which
is known as “rhubarb bombing,”

is particularly difficult to com--
The planes approach their -

bat.
target from all angles and are
too close to the ground to be in-
tercepted by Radar. They fly
at such speed that the normal

Many New Methods of Bombardment
Have Been Developed by Our Air Forces,
And Used Effectively in Battle Zones
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anti-aircraft guns have little
chance of hitting them. Similar-
ly, they are too low for fighter
interception.

Used against troop concentra-
tions, railways, and moving col-
umns, low-flying attack is with-
out equal. Results of the Tunisian
campaign would seem to prove
that it is definitely superior to
the German dive bombing which
developed into the German army’s
principal weapon of air attack.

The low-flying attack bomber
has few of the disadvantages
of the dive bomber. Compared
with the German Stuka, the Bos-
ton Havoc is a faster, more sturdy
aircraft, with a good complement
of gunners for defensive purposes.
It also has a good speed, which
enables it to take evasive action,
and, besides, it is a highly ma-
neuverable plane.

Another form of low-flying
bombing is the type undertaken
by the RAF Mosquito fighter
bombers. This closely resembles
regular low-flying attack, with
the exception that the Mosquitoes
have an extremely long range and

- a comparatively limited bomb

load. Their tactics are to fly across
Occupied Europe on dog’s leg
courses, as low as twenty-five
feet from the ground. Pilots are
specially trained to skirt tall
buildings, dodge behind trees,
and take cover in valleys. On
reaching their target they fly at
roof-top height and drop two
500-pound bombs fitted with de-
layed action fuses. Once rid of
their bomb loads, the Mosqui-
toes become as maneuverable and
as fast as fighters, and are able
to take evasive action as well as
to defend themselves.

The usual method of bombing
a ship is for the bombardier to
lay a pattern of bombs in such
a way that he can either score a
hit or a near miss. A near miss
by a 500-pound bomb can cause
serious damage to a warship, and
it has often been known to put a
small vessel completely out of ac-
tion. U.S. Army Air Force pilots
and bombardiers, however, were
not content with medium altitude
bombing and to make sure of
their "hits they began to dive
down on their targets and level
out at a few hundred feet above
the surface of the water, drop-
ping delayed fuse bombs with
terrific effect. From this method
of attack they evolved skip-
bombing, one of the deadliest
forms of bombing that can be em-
ployed against ships and con-
VOys. In skip-bombing, the
bomber pilot dives at his target,
leveling out like-a torpedo plane
as he releases his bomb., The

bomb hits the water and skitters
along the surface, bouncing like
a stone on the surface of a pond,
until it hits the side of the ship
above or below the water line.

This method of bombing has
been used against the Italians
and the Japanese with great ef-
fect. A moonlight night provides
ideal conditions for skip-bomb-
ing. In the Kavieng engagement,
General MacArthur’'s bombers
scored four direct skip-hits with
500-pound bombs on an enemy
cruiser which sank immediately.
The man who contributed largely
to the development of the skip-
bombing technique was Major
Kenneth McCullar, a member of
Major William Benn’s famous
team of bombers operating from
Australian bases.
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PIGGY—BAC

RUMBLE-SEAT ride on a
Lightning bolt sounds like
fun. And it is, say those
who have gone piggy-back riding
in the speedy P-38. X
But there’s a far more serious
meaning behind this childish
term, piggy-back. For the thou-
sands of flying cadets who are

yet to push through the training .

mill, it means the difference be-
tween knowledge and hearsay,
theory and practice, confidence
and uncertainty.

Sponsored by the flying safety
and safety education sections of
the Air Forces Flight Control
Command, the term piggy-back
applies to the new rumble seat
arrangement designed for Lock-
heed’s heretofore single-place
P-38 Lightning. In a few train-

ing models, in a cubby-hole de-

signed for a radio set, there is
now room for an extra rider who,
sitting slightly above and be-
hind the pilot, actually looks as if
he’s riding piggy-back on the
pilot’s shoulders.

What this will mean as a
source of confidence to the fledge-
ling pilot, in the difficult tran-
“sition from trainer to high-speed
fighter craft, cannot be estimated.
A pilot can spend days studying
all the available data, listening
to the engineers and familiar-
izing himself with every detail
of this product of American

N A BOLT OF
“LIGHTNING”

mechanical genius, but it's an-
other thing to crouch behind the
experienced instructor and watch
as he puts the Lightning fighter
through its paces.

Riding piggy-back, the cadet
is able to learn more in an hour
than he otherwise might in
months of haphazardly flying the
P-38 alone. In one lesson he can
pick up what test pilots, en-

gineers and instructors have ex- _

perienced and lived since this
unique ship was only an -idea.

Soon there’ll be many of these
P-38s converted for piggy-back
operation by the Air Forces. At
first they are being used to check
out flight instructors and later for
flight instructors to check out
cadets before they graduate into
operational training units for fur-
ther experience with Uncle Sam’s
Lightning fighters. As a safety
feature and as a speed-up in
what is already the finest train-
ing program in the world, the
piggy-back program looks like
one of the best ideas in circula-
tion for a long time. :

The Flight Control Command’s
interest in piggy-back began
back when the outfit was known
as the Directorate of Flying
Safety. Its possibilities as a
safety measure and as a psycho-
logical weapon for the youngster
learning to fly the dream fighter
were quickly foreseen.

The idea itself was evolved on
an afternoon early last August.
Milo Burcham, Chief Engineering
Test Pilot at Lockheed, was re-
moving the radio from the shelf
behind the pilot’s seat. A small
to medium-sized man might
wedge himself on that shelf, he
thought. Rudy Thoren, Lock-
heed’s Chief Flight Test Engi-
neer, was called in and even this
six foot-two inch tester was not
dismayed.’ Soon he and Milo
were hard at work on ideas for
making a man fit into that small
space, originally designed for a
radio.

Followed other long sessions at
the drawing board as Rudy
worked and figured at saving
that precious cockpit space. Soon
all the known engineering in-
struments and gadgets had been
placed, along with several more
that he’d had in mind for some
time. Also included was a small
plywood seat and pocket-size
desk.

Rudy took the first piggy-back
ride with Milo at the controls.
What they experienced made
them realize more than ever the
importance of their idea. The
piggy-back flights soon became
a daily occurrence and the first
piggy-back P-38 became a flying
laboratory where new ideas were
worked out and others minutely
checked by these ace engineers.

Soon Rudy and Milo were do-
ing their chores at well above
30,000 feet, noting every charac-
teristic and recording perfor-
mance figures never before on
record.

The Directorate of Flying
Safety came on the scene when’
Lieutenant Colonel Warren
Carey, Commanding Officer of
the Sixth Regional Safety office,
and Lieutenant Colonel Charles
H. Hastings, Jr., visualized the
possibilities of pilot indoctrina-
tion with the piggy-back P-38
and saw in it a safety feature par
excellénce.

The idea received further im-
petus when Major General Bar-
ney Giles, commanding the

-Fourth Air Force, was persuaded

to take a piggy-back ride. Jimmie
Mattern, another Lockheed test
pilot, took General Giles and
Brigadier General William E.
Kepner for their first piggy-back
jaunt.

“I didn’t spare the Generals a
thing,” said Jimmie. ‘“We did
loops, Tolls, Immelmans, single
engine rolls, single engine take-
offs and landings, accelerated
stalls, and all the other so-called
‘unknowns’ that had caused a lot
of hangar talk of performance.”
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And Jimmie had some ideas of
his own about the rumors that
have sprung up about the P-38’s
single engine performance.
“Trouble in a P-38 (or in any
other ship) is usually something
that the pilot gets his airplane
into, rather than the airplane
getting the pilot into it,” claims
this veteran of 10,000 hours in
all kinds of ships and all kinds
of weather.

“The P-38 flies easily,” he
points out, “at better than 180
m.p.h. on one engine. That’s fas-
ter than I ever flew in my first
fifteen years of flying. On single
engine, the Army recommends
an air speed of not less than 120
m.p.h.,, although actually the
ship will fly slower with com-
plete safety.”

One of the main facts con-
cerning single engine operation,
according to Jimmie, is the im-
portance of considering air speed
above everything else in case
an engine fails. He points out that

Y o~ BF 4 iy -
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LIGHTNING STRIKES. Used as a ground strafer, tank buster, and big-bomber convoy, the P-38 will climb
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THIS DIAGRAM illustrates how a piggy-back seat was built to
accommodate an instructor in the pilot’s cockpit of a P-38.
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pilots with single engine experi-
ence have a tendency to speed
the live engine when they should
be thinking about gaining flying
speed by putting the nose down
and maintaining directional con-
trol even if it means throttling
back the remaining live motor.

Then the usual single engine pro-
cedure is to be considered and
quickly and coolly executed.
However, Jimmie was emph-
atic in the view that a thorough
knowledge of single engine pro-
cedure is far more important than
vaguely knowing ‘“what to do.”

faster and has the longest range of any fighter in the world, even without its recently added gas tanks.



NORDEN'S SECRET

Instructor-Veteran Explains How the Bombsight Is Used
By Lieut. Henry D. Chism, Bombardier, USAAF

HE Norden bombsight is one

of the most effective and de-

structive devices yet invented.
I know. I've used it. )

The sight is mounted directly
behind a special piece of thick
glass, in the bombardier’s com-
partment in the nose of the
plane. It has three ball-like
elements all encased in black
metal. One element contains the
telescope and its adjusting ma-
chinery, a seécond the gyroscope,
and the third is located directly
under the gyroscope.

The Norden sight has several

thousand parts. Cadets learn
enough about it to make super-
ficial repairs, but neither cadets,
nor anyone else, could take one
apart and put it together again,
without months of training.
Taken apart, the sight becomes
a great confusion of mirrors,

prisms, lenses, gears, cams, wires,

bearings and other tiny parts.
Before beginning the run on
the target, you set the bombsight
for the chosen altitude and air
speed. You adjust its gyroscope
to spin with its axis perpendicu-
lar to the. ground, line up the
sight with the plane's true direc-

tion, and prepare the bombs.
. When the run begins, you take
command of the ship. Squinting
through a telescope, which is
part of the sight, your job is to
_line up two cross hairs inside the
telescope SO that they intersect

the target. 'lzhen you adjust the

sight so that, even as the plane
moves forward at three or four
miles a minute, the Cross hairs
automatically stay on the target.

The sight does the rest. It has
been synchronizpd to the chosen
altitude and speed in such a man-
ner that if the plane is put on
the proper course, the cross hairs
will follow the target.

In lining up the cross hairs,
you use four knobs which you
manipulate with your right hand.
Two of them bring the telescope
to bear on the target; the other
two adjust the ship’s course to

BOMBS
P e
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BURSTING on docks an

d buildings in @ raid on Le H
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LT. DOUG CHISM was bombardier
on the famous Liberator, “Li’l
De-icer,” in @ heavy-bomber group
that in siT months got 96 enemy
ships on the Near-East front.
«1i’l De-icer” once flew back on
three motors, with 87 flak
holes in the fuselage. Lieutenant
Chism is 25, @ native of Memphis.
He + has recently returned to
America, to help in giving new
Liberator crews combat instruc-
tion at Pocatello Army Air Base.

jibe with that bearing. The sight
adjusts the course for drift.

The course can be controlled
either by a device attaching the
sight to an automatic pilot (which
guides the ship mechanically as
you twist the knobs) or by a
“pilot direction indicator.”

After you set the cross hairs at
the point where they appear to
be stationary on the target, you
have done most of your bombar-
dier’s job. You shout ‘‘bombs
away!” through the interphone
to the pilot, who then takes over
the ship and heads for home.

avre, France
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THE AIR-SPEED
i INDICATOR

What It Is—How It Works
How to Service It

By Lieutenant Myron Eddy, U.S.N. (Ret.)

NE of the very first instru-

ments which will confront

a Flying Cadet is the air
speed indicator. On the take-off
you are told to get flying speed
before pulling back on the stick
and so you watch the air speed
indicator from the time you get
the tail skag up. Once in the air
this instrument keeps saying
“maintain flying speed; don’t
stall.” On glides, you watch the
speed indicator like a hawk; in
leveling out, your eyes are glued
to it. After you have checked
your “feel” with this instrument’s
readings, you discover that you
can ‘“feel” a stall coming on, or
“feel” you are going to overshoot
the landing, because the struts
sing. But in the beginning, be-
fore you have even started to
“fly by the seat of your pants,”
you'’d better make the airspeed
indicator your Number One in-
strument. Later on, in advanced
flight work, you'll discover that
there is a great deal more instru-
ment flying than anything else;
that good pilots do not trust the
seat of their pants much any-
more.

An air speed indicator, as its
name implies, is an instrument
for indicating the speed of an
aircraft. Air speed is equal to
ground speed only in still air.
Air speed is mostly dependent on
the flight attitude of the plane
and the throttle setting.

The air speed indicator is an
air-pressure instrument. Because
air does not have the same weight
or pressure at all altitudes, this
instrument does not accurately
indicate true air speed at all
flight levels. However, tables
have been worked out which
enable the pilot to correct the
reading at any altitude and arrive
at a true air speed.

For approximate calculations,
the correction can be made simply
by adding 2 percent to your speed
reading for each 1000 feet of alti-
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tude. the _indicator
reads 150 m.p.h. and the alti-
meter reads 12,000 feet. Two
per cent of 150 is 3, times 12
equals 36, added to 150 gives an
approximate true air speed of
186 m.p.h.

If it is necessary for navi-
.gational purposes to ' compute

ound speed from air speed you
will first have to discover the
wind direction and velocity and
then do some more figuring.

Figure 1 shows the dial of an
air speed indicator as you see it
in ﬁ?rping. (Mounted nearby there
will be an Altimeter, a Turn
and Bank Indicator and a Rate of
Climb Indicator; these three,
with the Air Speed Indicator
make up the “primary flight
group” and they will be presented
. in future issues.) The dial is con-
nected to a mechanism, shown in
Figure 2, the principal parts of
which are: a' very light dia-
phragm of metal, and a link
mechanism which transmits the
movemnients of the diaphragm to
the indicating needle.
. There is a very important part
connected go the indicator mech-
anism: @ Pitot*-static head.
This is shown in Figure 3. Be-

Example:

fore studying its constructional -

details first note that there are
two tubes in this head, a Pitot
tube and a static tube. The Pitot
tube delivers to the indicator the
dynamic or impact pressure of
ir caused by the forward motion
of the plane in flight. The static
head delivers only the static or
still pressure of air. It is the
difference between these. two
pressures which makes the air
speed indicator work.

In Figure 3 notice that the
heating coils are placed outside
the Pitot tubes; also that they are
surrounded by a common outer
casing. The tubes and the space
between the coils are sealed
against moisture and the heating
coils are provided with an auto-
matic rheostat which regulates
the current flow. There is gen-
erally a telltale Ted light on the
instrument panel so the pilot can
tell if the heating switch is on
and if the circuit is okay.

Figure 4 indicates the best
places to install the head. The
idea is for the Pitot tube to get
the full effect of the air pressure
due to the speed of the plane
without backwash or other errors

] cregping in to affect the reading

to motion of the plane. Math-
ematically the impact pressure
varies with the square of the
e—

sPronounced Pee-toe.

velocity. The static air pressure
should remain constant. The
tubing which connects the head
with the instrument should be
mounted so as to allow natural
drainage of moisture; water is
one of the worst enemies of good
operation. If it accumulates it
must be forced out by a small air
pump. Connections must be kept
tight.

In Figure 2 the Pitot connec-
tion goes to the inside of the
diaphragm, while the static con-
nection goes to the inside of
the case. The result is that there
is a dynamic pressure at work
inside the diaphragm tending to
expand it while the static pres-
sure maintains a steady restrain-
ing pressure against the outside
of the diaphragm. The wire A
and arm B are lifted by the dia-
phragm’s expansion and turn the

~ rocker arm shaft C. Then arm

D is made to move against arm E.
But this is fixed to the sector F
and so this turns the pinion G,
part of staff H. H is attached to
the needle pointer J. The hair
spring K keeps the parts tight.

MAINTENANCE

Pilots always want to know
if their instruments are working
correctly. The thing that a pilot
should note first. about the air
speed indicator is whether or not
the Pitot head is pointing straight
forward, in line with the normal
flight direction of the plane.
Sometimes it gets bent out of line
and this will introduce errors in
the readings. ;

1f you want to know if the
tubing is tight, use the test rig
shown in Figure 5. Cover a
three Pitot-static tube openings,

the Pitot, static, and drain hole.
Put one rubber tube (Figure 5)
on the Pitot connection of the air
speed indicator, another on the
end of the Pitot connection tubing
and then put the third rubber
tube in your mouth or attach it
to a small hand air_pump- Now,

points at about half scale and
then pinch off the tube and watch
the needle. If the pointer moves
it is a sign that the connection
tubing is not tight .or that one
of the tubes is faulty.

. ALTERNATE LOCATIONS
FOR MOUNTING PITOT-STATIC
TUBES ON MULTI-ENGINE PLANE.
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‘How High Altitude Affects the Human Mind and Body
And Some Curious Reactions Caused By Thin Air

F YOU'’RE going in for high

altitude flying don’t wait un-

til your blood starts to boil
before taking the necessary pre-
‘cautions to combat lowered at-
mospheric pressure. Actually, it
wouldn’t be until you had reached
a height of 63,000 feet above the
earth’s surface that your blood
would boil, and this grim but
scientifically interesting prospect
needn’t worry you too much be-
cause you would have expired
long before the boiling point was
reached—certainly, by the time
you had reached an altitude of
35,000 feet. On the other hand,
if you had provided yourself
with an oxygen mask or if you
were sealed in an air-tight pres-

sure chamber your ceiling would
be heightened. -
Because air has weight and is
compressible, air is thicker near
the ground. The higher you go,
the less air there is left above
and the less pressure there is on
your body. At 18,000 feet, atmos-
pheric pressure is only one-half
what it is at sea level; at 27,000
feet, one-third; at 40,000, one-
fifth; while at 53,000 feet, it is
only one-tenth! As pressure on
the external surface of the body
decreases, the internal pressure
must decrease to the same degree
or your body would explode.
Fortunately, the body is so
constructed that it can, to a lim-
ited extent, accommodate itself

to pressure changes. Some indi-
viduals are able to adjust them-
selves more readily than others.
Age, weight and physical condi-
tion enter into it. Therefore, we
should keep in mind that just
because one individual or group
of .individuals behaves in a cer-
tain way under conditions of re-
duced atmospheric 'pressure, it
doesn’t follow that another indi-
vidual or group will react in the
same way under those same con-
ditions. It is altogether possible
that the reactions which one
flyer has at 5,000 feet altitude
may be the same as those another
flyer experiences at 10,000 feet,
or they may be dissimilar.
CONTINUED ON NEXT PAGE

HOW THE BODY IS AFFECTED BY OXYGEN AND PRESSURE AT VARIOUS ALTITUDES

SEA LEVEL
Oxygen is absorbed
normally at a pressure
of 200 millibars.
Reaction—normal

18,000 FEET
Emotional disturbances.
Laughing, crying, rage,
loss of judgment.
Oxygen required, 50%

27,000 FEET
Above 20,000 feet, most
pilots lose conscious-
ness in a short time.
Oxygen required, 75%

A i
SRR

34,000 FEET
Death, unless pilot is
sealed in chamber,
with oxygen supply.
Ozxygen required, 100%
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At lower elevations the de-
creased atmospheric pressure has
very little effect upon the flyer.
True, his ears may “click” annoy-
ingly, especially in a swift ascent,
but this simply means that the
middle ears are adjusting them-
selves to the change in pressure.
The' first “click” usually occurs
at an average of 500 feet altitude.

At 5,000 feet the flyer general-
ly begins to experience what
is known as anoxia, or OXygen
want. Because of the reduced
pressure, he is not getting an ade-
quate supply of oxygen. Usually,
the first indication is impaired
vision. The flyer isn’t able to see
so well in dim light.

At 10,000 feet the effects of
oxygen want are definitely pres-
ent, but they still may be soO
subtle and insidious that the sub-
ject is hardly aware of them. He

. is fast approaching a stage that
might be described as ‘“slap-
happy”’. Nothing bothers him.

At around 15,000 to 18,000 feet
the first effects on the mind be-
come marked. A flyer may ex--
perience loss of judgment, dull-
ing of the mind, loss of emotional
stability and the development of
fixed irrational ideas. At such
altitudes he would have serious
difficulty solving navigational
problems; he might even forget
his course.

Typical is the experience of
a young lieutenant who took
off into the darkness early one
morning for the weather flight,
popularly known as the “Dawn
Patrol”. It was customary in
making this flight to climb to
16,000 feet, leveling off every
1500 feet for a short period of
time, but due either to altimeter
error or to interpretation error,
the officer was climbing approxi-
mately two -feet for every one
read on the cockpit instrument.
As a result, the plane registered
a peak altitude of 22,588 before

‘the flight was over. The flight

proceeded normally to an alti-
tude of 8,000 feet (actually near
16,000). About this time the lieu-
tenant noted that he was begin-
ning to feel weak, dizzy and
slightly confused. He was having
trouble breathing and was both-
ered especially with a sense
of oppression in his chest. In
addition, his flying coordination
was not up to par. Sensing
something amiss, he leveled off
and circled for from five to ten
minutes, trying to figure out the
difficulty. He thought he might
be in need of oxygen but after
looking at his altimeter decided
he wasn’t. During this time, he
had been in contact with the
ground via radio. As he circled
at the presumed 8,000 feet level,
he noted that he was unable to
express himself. Try as he might
he could not find the proper
words. Somewhat weaker and
more bewildered, he again began

EFFECT OF OXYGEN-WANT ON
HANDWRITING DURING ASCENT

ASCENT TO 285,000 FEET WITHOUT OXYGEN

A~

EXPLANATORY REMARKS

Control specimen of | handwriting.

Definite pﬁyslul and mental inefficiency.

incoordination.

Faeling better? Evidence of false feeling of
well-being.

Fool good. Insight, judgment and
very faulty.

Mental and physical helplessness. / d

Improvement with few breaths of oxygen.

Last zero left off—general improvement, but
not completely normal. :

Last zere off beth 18,000 and 20,000—marked
i
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his ascent. The routine flying

details of keeping his ship in.

ascent seemed to require more
and more of his attention. Trying
to find words in talking to the
ground, and keeping the ship in
the. proper altitude were more
than his limited attention could
handle and he dropped his micro-
phone. Realizing he would again
need the instrument, he leveled
off to search for it. Strangely
enough, he did not think to turn
on his cockpit light to aid him.
After about five minutes’ frantic
search he gave up and resumed
his climb. The most striking thing
about this phase of the experi-
ence is that upon landing, some
two hours later, he found the
microphone in his lap.

He then began a steeper ascent.
At about a presumed altitude of
10,000 feet (actually about 20,000
feet) the plane fell off onto one
wing and went into a spin. Not in
the least alarmed by this event,
the officer pulled out at about an
8,000 foot simulated level and
again began his climb. This per-
formance was repeated several
times.

All of this time he was becomi-
ing weaker, breathing with more
difficulty and suffering more with
his sense of suffocation. His mus-
cles refused to coordinate. He
became emotionally upset. An-
gered by his apparent inability to
reach 16,000 feet without fall-
ing off into a spin he tried again
and again. Tears of frustration
streamed down his face. All
sense of fear and elapsed time
vanished. Vision became grad-
ually limited to the nose of the
plane and the instrument panel
and flying became semi-auto-
matic. After repeated tries he
began to “pass out” for a second
or two at a time. Still, he was
not alarmed, but inclined instead
to reason that he must be in poor
physical condition.

After fighting to gain altitude
in the dark for well over an hour,
he woke up in a full throttle
power dive toward the ground.
He Jater estimated that he was
out for a full minute. When he
recovered consciousness he found
he had dropped to an actual 8,000
foot level. About this time the
normal gas supply ran out and
he switched on his emergency
tank, which gave him just 15
more minutes” supply. His judg-
ment was still so warped that
this scant margin of safety meant
nothing to him, and he continued
ta_climb. However, the effect of
the increased atmospheric sup-
ply of oxygen at the low altitude
gradually cleared his senses and
he suddenly awoke to the danger

and seriousness of the situation.

Breaking through the overcast,
he spotted lights in the distance,
headed towards them, and luck-
ily recognized a town and a com-
mercial field with which he was
familiar. He made a safe land-
ing without the benefit of border
lights or landing lights.

The whole incident clearly il-
lustrates the loss of judgment,
loss of emotional control, and
narrowing of vision occasioned

by oxygen want. Following the

incident the only effects the offi-
cer noted were those of fatigue,
loss of appetite, tremor and a
loss of confidence. All disap-
peared with twenty-four hours’
rest.

The reactions of this lieutenant
bear out what the Pilots’ Infor-
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mation File has to say about the

“effects of high altitude. The

Pilots’ Information File, it might
be explained, is an invaluable
compendium of flying facts only
recently prepared by the Flight
Control Command but already
accepted as the pilot’s Bible. Ac-
cording to PIF, ‘“at 20,000 feet
there may be fits of laughing or
crying, impatience, rage, or other
emotional disturbance, and great
muscular weakness or paralysis.
Vision is affected at this altitude.
Depth perception may become
faulty, and double vision occur.
With some there is a feeling of
high efficiency, even though
unconsciousness is approaching.
Others get sleepy and pass into
a stupor.”

Many curious cases of the fixa-
tion complex which often takes
possession of flyers at high alti-
tudes have been recorded. In one
instance a flyer sat just behind
another whose neck was sun-
burned. For a while it didn’t
bother him. But as the altitude
increased the sunburned neck
seemed to get redder and redder.
Before long it became an obses-
sion with this flyer. He couldn’t
keep his eyes off it. -Finally, the
sight of the red neck began to

ONIONS
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make him angry. He had an in-
sane desire to strike it, to get rid
of it. Fortunately for the neck’s
owner the irate flyer was able to
restrain himself.

PIF goes on to say, ‘“Above
20,000 feet most pilots lose con-
sciousness within a short time
and death follows”. Here again
it is a matter of the individual.
An unfit person may suffer col-
lapse at a much lower altitude.

_If this is true, how then are
we to account for the fact that
experienced mountaineers have
scaled peaks 25,000 feet high and
higher, and that some people,
such as those who dwell in the
mountaineous areas of Peru and
Bolivia, are able to work and live
quite comfortably at elevations
of nearly 17,000 feet. The ex-

RAW APPLES
PEANUTS CUCUMBERS

planation is simply this. Such
people have gradually adjusted
themselves to the reduced atmo-
spheric pressure of high alti-
tudes. If a flyer could remain at
one altitude for a reasonable
length of time before climbing
to a slightly higher altitude, as
mountain climbers do, his sys-
tem, too, would be able to adjust
itself to the change. It is the
rapidity of the ascent as much as
the climb itself that brings about
the violent reactions noted. But,
regardless of circumstances, there
is a definite limit to the height
a human being can attain and live
unless he is sealed in a pressure
chamber. This limit is set by the
amount of oxygen in the atmo-
sphere that is necessary to sus-
tain life. And it varies according
to the individual.

A striking example of how the'
average normal individual reacts
to high altitude is afforded by the
accompanying illustration from
PIF, which shows the effect of
oxygen want upon handwriting
during ascent.

Flyers should be familiar with
the various stages of oxygen
want so that they may have a
better idea as to whan to use
oxygen. )
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IR power may soon lick the
‘submarine menace! The
sannouncement that the

United States Navy and the
R.A.F. are using Sikorsky heli-
copters to protect Atlantic con-
voys opens another phase in the
struggle against the submarines.
The chances are that the heli-
copter will beat the submarine.

Thus, the perfection of an in-
vention with which man has
struggled for centuries may be
the turning point of the war and
may wrest from Hitler the tri-
umph on which he is counting—
the ability of German subma-
rines to dominate the sea routes
of the United Nations.

Leonardo da Vinci foresaw the
broad principles of the helicop-
ter and centuries ago the Chinese
children were sending helicopter
toys high in the air. It needed
the :brilliance of a Russian-
American, Mr. Igor Sikorsky, to
make the helicopter a practical
aircraft. \

According to experts, the heli-
copter has everything it takes to
fight the submarine. Captain Le-
land P. Lovett, Chief of the Bu-
reau of Public Relations of the
United States Navy, recently
stated that the helicopter’s char-
acteristics make it “an enemy
greatly to be dreaded by U boat

crews. Not only can the helicop--

ter follow ‘the evolutions of a
submarine more quickly than a
submarine can complete them,
but it is able to dodge gun fire by
reason of its amazing manoeuver-
ability. For instance, it can stop
its forward travel more quickly
than a car.can be braked and it

CONTINUED ON NEXT PAGE
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can drop bombs or depth charges
with 1009, accuracy.”

A helicopter hovers and can

ascend or descend vertically at
considerable speed. Its ability to
change its height like an elevator
makes it a sore problem for an
anti-aireraft gunner. Dropping
bombs from such a craft is sim-
ple. The bombardier has no for-
ward speed to consider. All he
needs to know is the speed of the
wind and that of the submarine,
The pilot can fly over the sub-
marine at the same speed as the
undersea vessel and thus give the
bombardier a chance for accurate
shooting. In a pinch the heli-
Laptdimaaan practically alight on
the su.marine, lay a delayed~
fuse bomb from a height of two
or three feet and be out of range
before the missile explodes.
o It is particularly useful for
convoy protection, because it can
take off and land from the deck
of a freighter or battleship and
can fly at a fair speed.

Hunting in packs will now be
a big disadvantage to the Ger-
man submarines instead of an
advantage because the slow mov-
ing helicopter will be able to
bomb the submarines almost as
soon as it spots them and at the

1

marine, according to

same {ime direct the convoy's
subchasers and destroyers to
their location.

Submarines have always been
highly vulnerable to attack from
the air. But the airplane has sev-
eral disadvantages that some-
times cancel out the great -ad-
vantage of height, which enables
the pilot to scrutinize a large
area of sea and spot a submarine
even when it is not surfaced.
These disadvantages are—the
restricted range of the airplane
and its speed. A land-based air-
craft cannot reach out into the
Mid-Atlantic where the wolf
packs work and often the high
cruising speed of an airplane
makes spotting the feather or
wake of. a periscope extremely
difficult.

The question of range limita-
tion is a serious one on the At-
lantic route. While land-based
airplanes stretch out from the
American and British coasts
there is, according to Captain
Lovett, a five to six hundred mile
gap in Mid-Atlantic which can-
not be covered by these shore
based aircraft.

“It is necessary that this gap
be covered two or three hundred
miles on each side of the convoy.

v

HELICOPTERS HAVE EVERYTHING required to fight the sub-
Navy experts, and are able to
from the decks of U-boats by their amozing manoeuvera

odge gunfire
bility.

This means the use of ship-based ,
aircraft, and helicopters are best
fitted to do this job. We are <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>