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Research takes the long range view

Today's achievement in the air was yesterday's research problem. Mow, when men can fly
in comfor! miles above the earth, science is reaching up 100 miles and more to explore the
possibility of controlled flight through interstellar space. Curtiss-Wright engineers have played
a major part in the development of ram-jet missiles and continuing studies in flutter research will
be verified by supersonic wind tunnel tests on small dynamic models.

The Curtiss-Wright record in design and manufacture of aircraft provides a fitting background

for the beyond-the-horizon planning which guides our thinking for tomorrow.

FIRST OIN FLIGHT

Culmss & WRIGII‘I'

Developing Flight to

ﬂ%ﬁ%fg HW%W Meet the Future.
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Permatex Aviation Form-A-Gasket
has 3 PROPerties of equal importance!

€. . . LUBRICATION
When Awviation Form-A-Gasket is
freshly applied, close fitting connections
are easy to tighten up. .. all the wayl

€. . . SEALING

Aviation Form-A-Gasket quickly
changes to a tacky paste that makes
assemblies leak-proof to all fuels and
lubricants used in airplanes. The seal
remains pliable . . . connections are
easy to adjust or disassemblel

€. . . PROTECTION

Aviation Form-A-Gasket prevents
corrosion of all metals used in modern
airplane construction . . . because a film
of Awviation Form-A-Gasket seals out
all air and moisture!

Will not run at 400° above
...nor become brittle at 70° below!

PERMATEX COMPANY, INC., BROOKLYN 29, N.Y.
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Sfr."c.ff}' Airp:‘m:es—
"“T'he Little Gray Book"

U.S.ARMY
AIRCRAFT

1908 ~-1946

By James C. Fabey, Editor
“The Ships and Alreraft of the U8, Flost”
Contents:

Signal Corps Airplanes ............ 1908-1917
American-built Alrplanes . L 1817-1018
A. E. F. Foreign Alrplanes L 1917-1918
Numbered Types i . 1918-1921
Madern  Models . 19241914
Special Type Alrplanes—Gliders

MODEL DESIGNATION OF ARMY AIRCRAFT
AIRCARAFT MANUFACTURERS" CODE LETTERS
CLASSIFICATION 8YMBOLS
AUXILIARY PREFIX SYMBOLS

MODEL DESIGNATION OF AIRCRAFT ENGINES
CONVERSIONE—CANCELLATIONS

Data Covers: Builder and Model Designation:
Year of First Order and First Delivery; Nom-
ber Procured or Converted; Crew (Or Crew
and Passengers in Transpart Masdels) : Ty
iBiplane, ete.} ; Gross Welght: Wing Span and
Length; Engines: Top Speed: Relevant Re-
marks.

Over 2000 Listings—440 Illustrations

Price: One Dallar
Through PX, Book Dealers, or Direct
from the Publishers
SHIPS AND AIRCRAFT
1265 Broadway
New York 1, N. Y.
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Thunderjet . . . Rainbow . . . Seabee . . . eoch of superb

individval qualities . . . yel with that vamisfakable rugged

family trait of the fomous P-47 Thunderbolt, bred info
e lexe FSEAREF

Republic planes since inception. [ Inle an era of Peace...

that will brook no further endangering . . .the jef-propelled
Republic Thunderjet . . . fastest of all. ( Into an era of
stratosphere flight . . . inherently Republic . . . the Rainbow
« » » @ revolutionary fronsport with ervising speeds of over
400 miles per hour. @ Inte an era of Independence . ..
sfill inherently Republic . . .the Seabee, all-mefal, four-ploce
amphibian brings adventure that starts from field or stream.

It is truly Republic’s era . .. @ heritage of the finest.

REPUBLIC AVIATIOM CORPORATIOM, FARMINGDALE, L. I, M. Y.

RrPpPyBITe AVIATION

B8 8 FD8alrB N

Pobors of s tiphly Thicndinbolt's Dbyl ReintorSeate
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Course Onward

In October, 1797, the United
States Navy proudly launched a
graceful, three-masted, 44-gun
frigate. In October, 1946, almost
a century and a half later, they
launched with equal pride a
graceful, four-engined airborne
transport.

Both ships are called the Consti-
tution. The frigate was built in
Boston by Joshua Humphreys—
the transport in Burbank by
Lockheed. Comparison:

Humphreys' Lockheed's

Length 175 156
‘Width 43% 189
(baam} (wingspan)
Height 230 fopprox.) 50
Caopacity 400 180
Top speed 12 300
(knais) [milas)

As did the frigate in her time,
the flying Constitution marks the
beginning of a new chapter in
naval achievement. A story in
the Boston Centinel (October 25,
1797) once again becomes cur-

rently valid:

"The best judges have pronounced
the "“Constitution to be a perfect
model of elegance, strength and
durability. And every individual
employed in her construction ap-
pears to pride himself in having
assisted at the production of
such a chef-d'oeuvre of naval
architecture.”

Look to Lockheed for
Chefs-d'oceuvre

5 Lockliced Abreralt Corpesration, Burbsnk, Calif,

Air Mail

Why AFA?
Gentlemen:

1 am writing this letter to see if |
can't get a little detailed information
abour the Air Force Association. You
see, after 1 got my pin, which I think
is very nice, lots of Fellows kept asking
me just what good the Association
would be. Well, T tried to give them
a good answer, but to tell you the math
about it, I'm not sure myself. This i
why I'm writing this letter, to find out
what the Association can do for yvou af-
ter you get out of the Air Corps.

I would also like to know about th=
formation of squadrons and wings.

When 1 get the answer to this letter,
I'll be able o give the fellows who ask
me what good the Association will do
them a good answer.

Cpl. Ralph P. O'Neal,
Schweinfurt, Germany.

The Executive Director's answer:

We welcome your letter and are glad
to have the opportunity to assist you in
spreading the message among your as-
sociates as to exactly what the mission of
the Air Force Association is and what it
can do for its members.

It's a big subject to cover in ome let-
ter because it is a big mission. In its
simplest form, it is a much needed or-
ganization to provide a means for unit-
ing in permanent form all the people
who believe in the necessity for making
the AAF the cornerstone in the Nation's
defense.

As you must know, the world's once
most powerful and effective fighting
force is now only a shadow and a skele-
tom of its former self. Through the
haste to get out of the Army and back
to civilian life and through the subse-
quent measires of economy and through
the campetition of ather branchies of the
Armed Forces for the lion's share in
budget appropriations, the AAF today
is only a minor factor in the whole de-
fense program and may be permanently
relegated to a miner role unless public
apinion can be educated to the neces-
sity for its restoration as the first line
in the Nation's defense. No one in uni-
form can do this job, and it can be done
only by those who ardently believe in
military air power and its co-equal status
with land and sea. That is ounly one
step, though naturally the wmost im-
portant and immediate, in our long-
range program of service to and for the
Army Air Forces.

As you know, the Association now

publishes the Am Fonce Magazing,
which is the only magazine of the AAF
and its former members. It now resem-
bles in every way its wartime status and
we plan to make it even bigger and
better as time goes by, lts editorial
pages will always be directed primarily
to matters of interest to the active mem-
bers of the AAF, but in addition will
devote space for the Air Reserve, the Air
National Guard, the Civil Air Patrol,
the Aid Society, the activities of the
local squadroms of the AFA and inter-
esting developments in the field of civil
awviation,

The Association will act, | hope, as
the mast effective means af public re-
lations for the Army Air Forces with
the general public and a watchdog for
developments that might be adverse 1o
the best interests of a strong national
defense.

Right now we are actively interested
in bwo wmain projects: first, to aggres-
sively support the movement in the
coming Congress for unification of the
Armed Forces and automomy for air;
and secomdly, to promote a greatly ex-
panded Air Reserve Training Program.

There are many minor services less
spectacular but of imomediate interest
to individual members which we per
form as daily rowtine. Our daily mail,
which amounts to several hundred let-
ters a day, brings us requests for help
and assistance in @ variety of fields,
They include such things as helping to
locate former buddies that served over-
seas together, permission to bring wives
overseas, to locate graves of relatives
meissing in action, location of and repatri
ation of prisoners of war and many other
allied, varied types of personal service.

The forty-cight states have been or-
ganized as wings with local squadron ac-
tivities being established in cities large
and small throughout the country,
wherever as few as 20 former Air Force
people wish to get together and organ-
ize.

If theughtful people like you all over
the world where the Air Forces are de-
ployed could realize and appreciate the
opportunity for national welfare and in-
dividual service that this organization af-
fords, the wnecessary support in sum-
bers will be forthcoming and in that
way anly can its purposes be fully real-
ized.

We appreciate your interest and hope
that this may be of help to you in in-
forming your associates.

Very sincerely yours,
Willis S. Fitch,
Executive Director.

AlIR FORCE
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NEW REPUBLIC 5>~ 1
4-PLACE :
AMPHIBIAN
CHOOSES

P"WEPL by FRANKLIN

When Republic Aviation, makers of the mighty Thunderbolt,
entered the personal plane field, you'd expect them to produce
« leader . . . and they have! It's the Seabee, a sturdy. powerful.
all metal, four-place amphibian. The Seabee is designed to go
anywhere . . . and do everything you expect from your per-
sonal plane. Naturally, it's powered by FRANELIN, for such a
leader among planes deserves an engine that's a leader, too.
Today’'s Franklins climax 46 years of aircooled engine-building
experience . . . reach new highs in dependability, economy
and performance.

Look for Franklin power in your new personal planel 7£

FRANKLIN “500” WITH EXTENSION SHAFT @ ?PO WERFD

delivers 215 h.p. in the
new SEABEE sh
e STiyg N

installation. O,
BELL 4y,

i



WATERPROOF
CHROMOGRAPH in
= steel with 12 hour
recorder. 17 jewel

movement s-l ["] *
S

CHRONOGRAPH with fine 17
jewel mevement in steel case

haladadisinipeid |1 )

TOURNEAU

Werlesres

431 MADISON AVE. at 49th 5T., NEW YORK

*Federal Taxz Inclnded

Accurate
Machining

Time-saving versatility and split-thousandth

precision make South Bend Lathes a wise
choice for any shop. Ease and speed of set-
up, wide range of spindle speeds and power
feeds, full quick change gear mechanism,
convenient controls, and easy-to-read grad-
uations contribute to their fast, smooth, ac-
curgle operation. A complete lina of practical at- wmiTE FOR CaTALOG
tachments and accessories simplify tooling the Sesd todsy for latest,
lathe for a wide variety of operafions, including :;"f#::f:ﬁ.".i‘;
many that would otherwise reguire the installation "'_“1' in which inter-

: : ested—87, 10", 13%
of special machine tools or equipment. 145"

A% or 187 swiag.
Lothe Builders Siseca 1908

SOUTH BEND LATHE WORKS

502 E. MADISON 5T7.,, SOUTH BEND 23, INDIANA
—

In This Issue

Lest We Forget
“One Damned lsland After Another” (p. 110 and “Air

Industrial Planning—A Key to U. S Security” (p: 21) were
both contributed this month by the Personnel Narratives Di-
vision of Headquarters AAF. Air Force readers who know
from personal experience what it's like o bght a war will
recognize “One Damned Island™ as one of the most gripping
and realistic war documents vet published. It purports only
to be the saga of the 7th Air Force, but in reality it’s the story
of every guy—bookkeeper, mess sergeant, pilot, or file clerk—
in every air force. The chapter in this month's issue is the
story of what happened at Hickam Field on December 7,
1941. If anything can vank us back from the complacency
into which we are drifting, this is it.

“Air Industrial Planning” is the Air Forces' idea of how to
avoid production lag in the event of another conflict. While
we're thinking about Hickam Field and Pearl Harbor, it is
well to remember that our losses there were seriously aggra-
vated because it took us so many long agonizing months to re-
place the equipment destroyed. Had an industrial prepared:
ness program such as Charles Villency has outlined i his
story been in existence at that time, the recovery period
would have been substantially lessened. Like “One Damned
Island,” Villency's industrial planning piece is food for’
thought for those who haven't forgotten that it happened
before and it could happen again.

If national security is to be anything more than an over
worked phrase, stories such as these two cannot be rold too
often or in too many ways. An informed and interested public
is the best insurance in the world against another national
catastrophe. It is when we become lethargic and lazy in our
thinking that we also become vulnerable.

For this reason the assigned mission of the Personnel Nar
ratives Division—to prepare and place stories with magazine
and book publishers—is of the utmost importance at this time.
The idea for the Division was conceived in 1926 by Col. Hans
Christian Adamson. Both as a journalist and as a man who
had grown up with aviation, Adamson was intensely interested
in human interest accounts of the Air Arm in World War
I. He realized that the great mass of the American public
could be reached only by this type of writing. But search for
these stories proved fruitless. He could find onlv dry factual
information, without action, humor, or spirit.

With the advent of World War [, Adamson’s determina-
tion to see that the human interest accounts of any Ruture
conflict were prepared on the spot was ready to be put to the
test. PIND was established in New York in the spring of 1943.
Teams of civilians and AAF personnel were sent overseas to
gather firsthand accounts of various Air Force exploits.
Writers and researchers were instructed to tell the story of the
particular air force, but to tell it from the point of view of
the man on the ground and in the air, the big men and the
little men, and the “blood, sweat, and tears™ of their combat.

Some of the well-known professional writers who served
with the Division at one time or another are: Jack Kirkland.
whose play “Tobacco Road” ran on Broadway for 7% years;
Lucien Hubbard, Hollywood writer and producer {*Wings,"”
“Gung-Ho,” etc.); Walter D. Edmond, internationally
known historical novelist (“Drums Along the Mohawk,”
“Chad Hanna,” etc.); Henry F. Pringle, Pulitzer Prize
biographer of “Theodore Poosevelt”; Bogart Rogers, Holly-
wood writer and steady contributor to the national slick
magazines; Vilhjalmur Stefansson, Arctic explorer and author;
and Clayton Knight, one of the foremost aviation artists.

AIR FORCE
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©O. 11 1IN THE SERIES, FEATURING PROMINENT ESSO AIRPORT OPERATORS
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b |

Ovperating a popular Airpark and Servicenter at Blairstown,
N. J., Mr. Pittenger recently switched to Esso Aviation
Products. He says that Esso Services are a great help

to his business . . . that Esso Representatives are quick to
aid him with marketing helps and advertising aids . . . and
that his transient customers are very well pleased with
Esso Products,

YOU CAN DEPEND ON

AVIATION PRODUCTS

SOLD IN THE 25 STATES INDICATED
Mr. Pittenger operates a complete CAA-approved flight

and ground school for all pilot ratings. As the first flight
school approved by the Veterans' Administration and the
State of New Jersey Department of Education for G. L.
Training, Mr. Pittenger says he wanted high quality

and chose Esso,

MR. AIRCRAFT OWNER: For your ready reference, Esso Aviation Products are on sale at the following airports in New Jersey:
Atlantic City Municipal Airport; Bridgopert Airport; Bridgeton Air Service, Deerfield; Bucks Field, Bridgeton; Echelon Airport, Ashland; Forked River Sky-
port; Greenwich Airport; Loke Susquehanna Airport, Aviation Schools & Service, Bloirstown; Mid Jersey Airport, Mew Brunswick; Menmouth County Airport,
Farmingdale; Monroe Airport, Jamesburg; Mossou Alrpark, Princeton; Mewark Alr Service, Inc., Mewark Airport; Old Mercer Airport, West Trenton; Penn-
ingfon Airport; Ruscos Flylng Service, Shinn-Woodbridge Airport, Woodbridge; Solem Airport, Triongle Air Transport, Salem; Seoccast Airwoys, Inc.
Oceon City; Somerset Hills Airport, Basking Ridge; Teterboro Alr Terminal; Trenton Alrport; Trentan-Rebbinsville Alrpert; Triangle Alrport, Cross Koys.
DECEMBER, 1944 9




BENDIX RADIO

Built by Bendix—The Greatest Name in Aircraft Radic

BENDIX RADIO DIVISION * BENDIX AVIATION CORPORATION
Baltimore 4, Maryland s West Coost Branch—123% Air Way, Glendale 1, Californio AVIATION CORPORATION
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It was five years ago this December that the “long thin line” of planes
with red suns on their wings swooped down on Hickam Field

BY CLIVE HOWARD & JOE WHITLEY, cx-Suaff Sgis. UsaaF

Ume Damnen Iscaso Arren Anoraen, Chapter 11 of which
is reprinted here, will be published by University of North
Carolina Press on December 7, 1946. Price: $3.50.

IN the brief moment when men felt the paralyzing impact of
the first bamb; when they heard the st staccato burses of
machine guns; when they saw tor the frst time the lame and
smoke of buming buildings, crumbling planes, and sinking
ships: in the brief moment when the first dead sprawled in
lifeless chunks and the hirst wounded stared at their own
welling blood with dazed surprise—in that quick, terrible
second, eyes did not believe what they saw, ears did not
believe what they heard, and men’s minds were unable to
translate the sight and sound and smell, on earth and in the
sky, into the simple, solid fact that This Was War!

Breakfast had just started in Hickam’s big Consolidated
Barracks, built to house 3,000, when the hirst explosion was
heard.

Frank Bom, a private hrst class, ran to the window, ex-
pecting to see a plane that had crashed. Instead, he saw
planes streaking by with red suns on their wings.

“Japs!" he screamed, “Japs!”
“Pipe down! Wise guy!”

The chorus of jeers was interrupted by a bomb that
crashed through the mess hall roof. Trays, dishes, food—and
men—spattered in all directions.

Colonel Farthing, Hickam's Base Commander, clattered
down the narrow control tower steps with one thaugh[ in
mind, to disperse Hickam's complement of 37 bomber planes,
massed at the seaward end of the strip. There they were—
parked wingtip to wingtip. Drop a bomb on them, sweep
them with machinegun fire, and they would collapse like
tenpins falling before a bowling ball. It was as simple as that!

In the Bachelor Officers’ Quarters of the Fifth Bombard-
ment Group, Lieutenant Karl E. Forsythe was listening to
an argument about whether Japan would attack America
without warning, when he heard one big explosion, followed
by another. He decided they were the big 16-inch guns at
Fort Kamehameha.

“There’'ll be a third,” he said to himself.

There was. And so close it shook the building. Forsythe
ran to the end of the corridor. He saw a dense column of
smoke shooting up from the hangar line. A plane streaked
through the smoke and dived on the repair dock of the
Hawaiian Air Depot, the biggest machine shop for the Army
Air Forces in the entire Pacific.

“The whole depot seemed to jump into the air as 1 looked
at it," Forsythe said.

A section of the room sailed through the air like a blown
leaf. The depot burst into flames.

The bomb that exploded the repair dock came From a line
of planes which Colonel Farthing, running now across the
opén expanse runway, saw coming in from the northwest.
The planes swung out to sea, losing altitude, Aew back over
Hickam, and dove across the bows of ships in Pearl Harbor,
bombing as they went.

They reached the parked bombers ahead of Colonel Farth-
ing. Finally, a formation of Jap bombers came in from the

AFTER ANOTHE

southwest toward objectives so specific that they, as Colonel
Farthing expressed it, “seemed to have the names of their
targets written on the bombs.”

Unopposed, they cruised down Hickam's double line of
steel and concrete hangars and, with infuriating deliberation,
lobbed their bombs through the broad roofs. Some of them
veered slightly out of formation and darted toward the hig
concrete barracks.

Their bombs went through sidewalls, through the great
gaps in the concrete made by the attackers who had preceded
them; even through open windows, bringing more death and
destruction to the five-story building which—even as the echo
of the first bomb explosion still rumbled through the dormi-
tories and corridors—had become a mass of writhing, panic-
driven humanity.

The broad staircases bulged with a tide of screaming men
tighting their way down to the lower floors. Other men, be-
lieving that safety lay on the open roofs, fought and clawed
against the tide and were swept out of sight. Men, some of
them naked, ran headlong from the building into the storm
of bullets and shrapnel.

In the mess hall, 32 cooks and kitchen men had stayed at
their posts through the sound and fury of exploding bombs.
They were busy making sandwiches (which they knew
would be needed that day) when the second wave of bombers
struck. Bombs started hitting near by.

Some of the cooks and kitchen help headed for the huge
iceboxes and crowded in them in the unfortunate belief that
they would find protection there. Then came a direct hit.
which turned the mess hall into a shambles,

The iceboxes were split open like eggshells. The concus.
sion, rather than direct bomb wounds, killed the men huddled
inside.

Master Sergeant Theodore B. Harman, the mess sergeant,
was on his way into the bakery when he saw a great, blue
Hash. He was blown through a window and, the next he
knew, was “coming to” on the ground outside. His head
ached with the terrific, ringing clatter that hundreds of steel
trays made when the bomb blasts hurled them against the
steel rafters. There were about 2,000 trays in all and, Harman
said, the weird sound they made whirling through the air was
worse than the explosion of the bomb. '

Lieutenant Forsythe, a mild locking, slight young man, his
mind still on the pre-attack argument about whether Japan
would strike without warmning, ran through the streets of
Hickam Field toward the hangar of the Headquarters Squad-
ron, Fifth Bombardment Group, of which he was adjutant.
Several times he dodged Japs strafing the north end of the
officers’ quarters area. Above him, torpedo planes circled
lazily over Pearl Harbor. The fire house, as Forsythe ran past
it, was a mass of flames. The big repair hangar at the
Hawaiian Air Depot was a blazing hulk.

Bug_with all this, nothing seemed real, nothing seemed
g binal, until—as he tumed in toward his hangar—a
an up, velling:
on! Where's Dixon? Dixon!”
ythe noticed a man lying beside a truck.

E that Dixon?" he asked.

JAMNED ISLAND

AlR FORCE




With the soldier, he ran over to the truck. The man lying
there was dead and not recognizable. Forsythe opened the
dead man's bloody shirt and found his identihication tags. It
was Dixon.

The soldier collapsed over the body of his Eriend, crying
bitterly. And for the first time that morning, the full, terrible
impact of the word war settled on Lieutenant Forsythe.

Gradually the shock and panic and meb paralysis gave
way to order and action. Older, cooler heads took charge.
Young, unafraid leaders emerged from the chaos. Noncoms
plunged into the terrible maelstraom of humanity in the bar-
racks.

“Disperse! Dispersel” they commanded. “Don't gang up!"

Emest E. Field, acting first sergeant of an AAF ground
defense company, was one of the first to recover. At the
height of the attack he ran through the barracks buildings to
break up clusters of men who had huddled together,

Under the mess hall, already in 2 shambles, he found Forty
men huddled together. Field knew that a single direct hit
would kill them all.

“Get out and scarter!” he ordered.

Young, Frightened, and feeling the instinctive human im-
pulse of safety in numbers, none of them made a move.
Silently they sat, not defiantly, but in a daze.

Field yanked his 45 out of its holster, released the safety.
He pointed the gun into the crowd.

“MNow, dammit, scatter!”

The boys scattered. Among those who dashed for safety was
a quick-thinking GI who stuffed himself into the steel cham-
ber of a steam roller on the Hickam Hospital lawn; another
who dove headfirst into a metal garbage can so only his legs
thrashed the air; two men who dove under a small truck and
who found themselves a few seconds later, looking at nothing
but broad daylight and a skyful of Japs—someone with a
better idea had jumped aboard the truck and driven it off
to safety; and the panting, out-of-breath corparal who said
that he was not afraid, and that he was not running—but ob-
served, grinning, that he “passed a heap of fellows who were.”

One unidentified lientenant hauled the heavy iron cover
of 2 manhole off just outside the mess hall door. He wasted
no time arguing, but tripped man after man as they ran out
the door and pushed them into the manhole. A bomb struck
and blew the licutenant and the manhole cover into ob-
livion. But every man he helped into the hole was saved.

And gradually, there grew among the men—the unarmed,
and unprepared men—the will to fight back, to kill, if they
could, the men killing them; to stop, if they could, the holo-
caust of airplanes, ammunition, gasoline, oil.

Few weapons were at hand. Whar guns there were were
locked in racks at unit headquarters. The men who reached
the racks first had no keys so they broke the locks with axes or
tore down casings with their bare hands.

Most of them had never been raught how to assemble the
guns, how to mount them, how to shoot them in the peace,
time Army. And vet, through some sort of miracle, the
learned.

They stood their ground, these men. They did the best
they could with what little they had. Their best was a pitifu
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little bur their deeds form a grest and moving story—the
bloody chronicle of the AAF in the barttle of Pearl Harbor.

Corporal Charles H. Young wears a Silver Star as a sequel
to that Sunday morning. He was in the barracks when the
attack began.

“] don't know how I got out of the barracks, or how 1 got
to the Base Armament School,” he said. “There was a machine
gun there; it was in three pieces.”

Private Edward Finn, a buddy of Young's, helped him lug
the gun out to the baseball diamand. Somehow, they got it
together.

“A fellow who came along showed us how 1o start the
ammunition belt in it. When I pulled the trigger it started
going."

More accurately, the pun “started going™ at Japanese planes
which roared back and forth over the ball diamond on
shuttle runs between Hickam and Pearl Harbor. One of the
Japs, who was making a low-level run at the big barracks,
was caught in a spray of bullets from the chattering gun and
dropped his bomb harmlessly in centerfield of the ball park.

Sergeant Stanley A. McLeod of the 19th Transport Squad-
ron—a Regular Army soldier with two years in on his second
hitch—was one of several men who took guns and ran across

nen parade ground to the center, where other men were
¢ ammunition.
and the men with him were still loading their
when several Japancse planes dove in from various
gfctions.

e other men ran for the nearest palm tree. They saw
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McLeod crouching on the pamade ground, hring his £
machine gun at a plane 150 teet over his head.

The other planes dove on Mcleod and the
behind the palm trees broke and ran for better shelte
they were still running, they heard a terrific blast and, lool
back, saw a great crater, and debris climbing into the sky
about 25 feet from where, seconds before, McLeod had been
firing. That was the end of Mecleod.

Still another man trom the 19th Transport Squadron
died that day with a machine gun in his hands, Staff Ser-
geant Dovie Kimmey, a Hight engineer from Texas. Kimmey
got a submachine gun from the squadron supply room:. Tak-
ing cover under a small truck, he began firing at the low-
flying planes which were bombing and strafing the area,

Private Gustave R. Feldman, armed only with a .45 auto-
matic pistol, crouched under the truck with Kimmey. Three
Jap planes dived on the parade grounds in Front of them.

*That .45 of yours is no good here,” Kimmey told the pri-
vate when the first wave had passed over. “No sense risking
vour neck.”

The private, following the noncom’s: instructions, ran
across the street and burrowed under the Post Exchange
building- In the midst of the attack he saw Kimmey's gun
cease fire, out of ammunition. As he watched, Kimmey
emerged from under the truck, ran out into the open and
picked up an abandoned submachine gun and several clips
of ammunition. He reached the truck safely, ducked under it,
reloaded, and resumed firing.

The Thompson continued its stuttering fire until a direct
hit blew the truck into a thousand pieces—the tough sergeant
with it.

MNat all the names of the men who died heroes that morn-
ing were preserved out of the chaos. Mot all these names
could be listed anyhow, in a chronicle of this sort.

The names of the men, for instance, in Second Lieutenant
Ansel B. Vaughn's battéry of machine guns, spotted there
in the open sun of the parade grounds. The names of eight
men in two crews cut down by the Japanese guns; the names
of the men—the untrained and unprepared men—who ran
forward and took their places.

Licutenant Vaughn was assigned to command the hve
little machine guns on tripods set up on the parade grounds.

I'he boy who was trving to,fire one of the guns was un.
familiar with it and was having his troubles.

*Here, let me show vou,” said Vaughn, and got into the
harness. He had just stepped away from the gun again, and
the gunner had settled into the harness, when a diving plane
swung a spray of bullets; cutting down every man in the
gun’s crew and thae of the gun next to it.

Only the Lieutenant survived.

Mot all of the attackers got back to the ships which had
launched them.

During one attack, a Jap dove on the gun manned by
Staff Sergeant Charles R, (Chuck) Middaugh, heavyweight
baxing champion and a football star of the 7th Corps Area.

The sergeant stood fast and followed through with the .30
caliber machine gun. He grunted with satisfaction as he saw
smoke trail from the plane.

The wounded Jap banked over Pearl Harbor and wobbled
off crazily toward the ocean, apparently out of control.

Middaugh was wounded a little later, but stuck to his gun
through the attack.

Improvised machine-gun mounts were common that dav.
One enlisted man dragged a typewriter desk out of a hangar,
opened it and placed a .30 caliber machine gun where the
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typewriter belonged. The drawers he hlled with belts of am-
munition.

Most of the men at the guns were green, their hire erratic.
But the curtain of bullets thrown up by that impromptu
battery of guns, spotted in the open on the parade grounds,
on the ball diamond, on the lawn in front of the barracks, in
the places where the bombs and bullets were thickest, caused
more than one Jap to waver from his course.

No men on Oahu displaved more courage thar Sunday
than the soldiers who, after the first attack, ran to the hangar
line to halt, if they could, the spreading destruction. Forty
per cent of the men in Hickam’s fire house had been killed
during the first attack; most of the fire-hghting equipment
was smashed bevond use.

So the clerks and crew chiefs, the desk officers and pilots
—and even the men set free from the guardhouse after the
first bomb struck—waorked in as deadly peril as was to be found
anywhere on the island that morning.

While the airplane tanks exploded in the Bame and heat
of the hangar infernos, they lugged out cases of ammunition
From stacks that were already burning. While explosions that
would have blown their soot-blackened bodies into eternity
were only seconds away, they pushed and pulled bombers
and fighters to safety. They unloaded dynamite and fully-
fused cannon shells while bombs exploded around them,
while rifle and machine ammunition banged away like
deadly firecrackers in buming boxes,

Lieutenant Forsythe—the argument about whether Japan
would or would not attack withour warning completely for-
gotten now—joined a group of men inside a burning hangar.
An old B-12, useless as an aircrafe, had been bombed and set
afire, They tried to get the old plane outside the hangar so the
flames would not spread to a B-17 and a B-18 parked next to
it.

“The big hangar doors had been sprung by the concussion.
We tried tractors, trucks, and our bare hands,” Forsythe said,
“but we couldn't open them. While we were heaving away,
somebody velled:

“*Here they come again!’

“This time it was high-level bombers,” Forsythe said. “We

3 bomb ©F
ip- Dia all collapse:
'H'.Ld' 1.1‘["-5- E e anﬂ%
wom's 5" . T:: 1.‘:1P machine-EU%
«Hie the

dhem 5%

AIR FORCE



. AFTER ANOTHER

stood outside the hangar door watching them with our
hanging, until we saw the bombs leaving them.

“Then, in a flash, there just wasn't anvbody sts
ar all."”

Forsvthe darted back into the hangar and ran for ™
ply room, which was in a lean-to at the side of the ma
hangar. Before he arrived, there was a tremendous explosion.
A bomb had come directly through the hole in the roof made
by the first one. The concussion snuffed out the hre of the
B-12 in a Hash. Forsythe was blown 20 feet back against the
sprung hangar door.

He got to his feet and started for the supply room again, He
made it just as a dive bomber blew in the outside wall of the
lean-to. Forsythe had managed 1o squirm under two steel
desks and remained there until the attackers had passed.

Most of the officers and men in the hangar had been killed.
One lieutenant had his leg completely blown off. A water
main in front of the demolished fire house had been ripped
open by a bomb and water was rushing out in a torrent. The
wounded lieutenant was lying half in and half out of the
water and his leg was Hoating away as Forsythe got to him.

“I grabbed the leg and hauled it ashore, then tightend my
belt a5 a tourniquet around the man's stump and sent the man
and his leg to the hospital together in a truck.” Forsvthe said.

“I don't know why 1 grabbed the leg. I guess | had some
sort of confused idea they could do something with it at the
hospital!™

Wounded men were all around.

The Consolidated barracks across the street had been hit
again and men were stageering out upon the lawn. The
whole expanse, an acre or so, looked like one mass of writh-
ing, struggling humanity. Some men were half in and half out
af the water and others, less im:l]}' hurt, were dmgging them
out,

Mingled with the outcries of the wounded was the insistent
wail of an autemobile horn which had apparently been
jammed down by concussion. Someone ran out during the
lull and smashed the Blaring horn with a rock, Many men said
it was the most nerve-wracking sound heard during the whole
artack.

One of those wounded by the bombers which had driven
Licutenant Forsythe under the steel desks was Corporal
Herbert J. Roseman, who—aceording to the custom of peace:
time soldiers—had spent the night of December 6th standing
at the bar of the Roval Hawaiian Hotel dressed in a maroon
tuxedo.

Roseman survived the first attack on the barracks and ran
to the hangar line, where he joined a group trving to pull a
medium bomber out of a burning hangar. A bomb exploded on
the roof and Roseman was pinned under the falling wreckage.
Six men who had been pushing the bomber with him were
killed instantly.

The wing of the plane crushed Boseman's chest, snapping
two ribs. A footlocker, which he fell next to and which
!:t::rppud the fall of twisted steel pirders, gave Boseman a
few inches of clearance. Thirty minutes later, a rescue party
got to him and laid him out outside the hangar to wait for
an ambulance.

Helpless to move, he saw a Jap plane flash overhead and
heard a bomb explode. A piece of shrapnel laid open two
inches of his scalp. Another Jap strafer put a .31 caliber bullet
in his arm.

Roseman was lifted into the ambulance—a command car
with the rear seats torn out—and another soldier was laid
beside him. As they rounded the parade ground, Roseman
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caught a glimpse of a soldier running toward a gun standing
on a tripod. Strafers cut the man down in his tracks. Rose-
man turned to say something to the man beside him. As the
other soldier replied, his face was riddled with bullets, The
same burst gave Roseman his fourth wound, this time in the
leg.

At the peak of the antack, the loudspeaker in the Hickam
Control Tower suddenly crackled into life and above the
sound of Japanese engines and Japanese bombs and bullets,
the men in the tower heard an American voice calmly ask
for landing instructions.

A fight of B-17s were coming in from the Mainland!

There were 14 Fortresses in the formation, now arriving
singly and at ten-minute intervals, over Oahu. Thev were in
command of Major Truman H. Landon—later a general—one
of the best bomber pilots in the warld,

Forty miles from the coast of Oahu, Landon had brought
his bomber down through the overcast—right in the middle of
a Hight of nine divebombers, headed north. Landon, who at
hirst thoughe the bombers friendly, was surprised to see them
making runs at him.

“Hell, they're Japs!" shouted Cadet-bombardier Erwin P.
Cihack.

The B-17 was doing around 230 miles an hour. The Japs
were doing around 170 in old-style, fixed undercarriage
planes. Landon pulled the control column back into his lap
and climbed easily out of range.

The bombers were unarmed.

At a last minute conference between Major Landon and
General Arnold, it had been decided that the guns would be
mounted and ammunition would be checked our in Hawaii
for the flight o the Philippines. Between California and
Hickam, the longest leg of the flight, gasoline was more im-
portant than guns and ammunition. As it was, many of the
bombers were scraping the bottom of their tanks when they
arrived over Oahu. A minor miscalculation in navigation had
carried them 100 miles off course, which sccounts for Lan-
don’s approach from the north instead of cast.

The first B-17 to arrive over Hickam came in on a down-
wind approach. Captain Gordon Blake, base operations of-
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“The 75 shiny, new P-40s hod been parked so close together that a
man climbing onto the plane ar the head of the line could have
walked to the last plane without once dropping to the runway.”

ficer, had taken charge of traffic control. Because he had a poor
radio voice, he relaved orders through & towerman. Blake
saw the bomber coming in with the wind at its back and
told the pilot, Licutenant Bruce Allen, to make another turn
and come in upwind.

Allen, with oo little gas to make the turn, managed to
make the landing anyhow, but burned out the brakes and
tires trying to bring the bomber to a stop.

At the same time, another plane, making the conventional
upwind approach, came in. The plane’s wheels had almost
touched the ground when Blake shouted:

“Tell him to goose his engines up and get the hell out of
here. There's a Jap on his tail.”

The man at the mike shouted a warning, but it was too late.

Colonel Farthing, directing the dispersal of salvageable
aircraft on the runway, witnessed the tragedy.

Farthing saw the bomber settle on the runway. Over the
heavy burbling of its four engines, he heard the high-pitched
hum of a diving fighter. The Jap was hurtling down on the
Fortress in an almost vertical dive, Farthing saw red darts
spurting from the guns in the Jap's wings, and heard the
heavy, hollow sound of the cannon in the Jap's nose.

The Fortress collapsed on the runway and broke in two.
Flames: roared up from broken gas tanks and Farthing saw
men running from the plane. Most of them ran 1o the left,
but two men, one of whom was Flight Surgeon William R.
Shick, ran to the right. Shick was hit and later died.

In his eagerness to destroy the bomber, the Jap few into
trouble. Farthing saw him shoot toward the ground and
prayed he would crash. The Jap hit the ground, bent his prop,
and smashed in his fuselage, but somehow managed o re-
gain the air and few away.

The Jap plane was so close to Colonel Farthing, and the
scene so vivid, thar he read and remembered the last three
digits of the number on the plane—197. A Jap plane with a
number ending in 197 was later found on the slopes of
Koolau ridpe.

The pilot of another of the incoming B-17s was Captai
Frank P. Bostrom, who later flew General MacArthur out o
the Philippines. Passing Diamend Head, Oahu's Famous
landfall, he broke radio silence and called Hickam.
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“Land west to east,” came the level-voiced instructions
trom the tower, with no hint of what was happening.

Bostrom Hew on serenely into pattern. It wasn't until he
was close enough to see the columns of smoke that he realized
something was wrong. Then the antiaircraft batteries around
Pearl Harbor cut loose and shrapnel began to burst around
the plane. The gunmers had never before seen a Fying
Fortress and they were raking no chances.

Bostrom banked sharply upward and ducked into a pro-
jecting cloudbank to think it over. He milled around in the
cloud for about hfteen minutes and then, with gas running
dangerously low, called Hickam again. He was told to stay
away.

Six Jap hghters jumped Bostrom's big bomber as he
turned to circle the island again. The fuselage was pierced in
many places and two engines were shot out. But the Fortress
stayed in the air and Bostrom called the tower to say he
would try a landing on a fairway at Kuhuka golf course. Cap-
tain Blake, remembering the course as nothing more than a
not-vet-reformed cow pasture, advised the pilot against it.
But Bostrom put his wheels down and got away with it.

Another B-17, failing to get in at Hickam, landed at Bel-
lows Field on the eastern side of the island. The pilot, Lien-
tenant Robert Richards, saved the lives of everyone aboard—
including two men wounded by gunfire over Hickam—by
landing downwind on a 2600-foot hghter strip.

Still another plane landed at Wheeler Field, northwest of
Hickam and almost in the center of the island. The bomber
raced into the landing with six Japs on its tail, all spewing
bullets as Fast as their guns could fire. Miraculously, bomber
and crew made it intact.

Meanwhile, the rest of the B-17s were landing at Hickam.
As Captain Blake brought them in, he directed them to dis-
perse on the other side of the field, shoving their noses into
the brush as far as possible.

One pilot, Lieutenant Karl T. Barthlemess, after fighting
his bomber to a halt in the bushes on the far side of the feld,
still did not know that he had Aown into a war.

“Hot ziggity, these maneuvers are realistic,” he said as he
came across the hangar line. “Who's got a cigarette?” He was
lighting the cigarette when a piece of shrapnel whistled past
his ear and embedded itself in the concrete wall of a hangar.

Sometime during the first hour of the attack, Sergeant Max
Butterficld suddenly remembered an argument he had had
on his way to breakfast that morning with Staff Sergeant
Charles M. Judd, his pal.

Charlie Judd believed the Japs had a lousy air force, and
he had a magazine article to prove it. IF the Jap air force was
no good—like the magazine article said—how in the hell could
they ever attack us, Charlie wanted to know.

After the hrst attack, Butterfield ran back into the bar-
racks, wondering what Charlie Judd thought about the Jap
air force now.

Charlie was stretched out on his back, the same way he had
been when he stopped Max on his way to breakfast. Only,
Charlie was dead. There was a Jap bullet in his head.

Still clutched in the dead man’s hand was the September,
1941 issue of an aviation magazine, opened to an article called
“Japanese Air Power,”
harlie Judd, a Few minutes before seven o'clock on Sun-
prning, December 7th, had been reading it aloud to

Eolated from her Axis Fellow aggressors . . . her air force

bw offensive sirength . . . Japan, if engaged in a great air
, would crumble like a house of cards.”
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507 MORE PEOPLE... 177 T0 33 7 MORE “HORSES”
than All Other Planes at Its Price!

ELECTRIC STARTER. Just pressa  TWO-WAY, TWO-BAND RADIO.
button on che instrument pancl  Combines transmicter and re-
to start the engine. Mo hand- ceiver. Instrument panel control.
cranking che propeller. It's as  Both airways and regular broad-
safe and casy as starcing yourcar. - €15t seceprion arc yours.

ENGIME MUFFLER, Quicts the EXTRA GAS CAPACITY. Two
exhanse of che powerlul hundred  wing ranks (indicared by docted
horscpower engine to a husky lines) hold a coral of 38 gallons
purr, Ic adds ro the comfore and  for & 600-mile range—more than
enjoyment of every flighe. any other plane at its price!

LOOK TO THE LEADER FOR GOOD SAFE PLANES
YOU CAN AFFORD TO BUY AND FLY
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EAR in and year out Piper, the leading personal plane

manufacturer, offers you the most for your money!
This smart new Piper Cub Super Cruiser has no equal in its
price class. It scars three, half again as many passengers as
other similarly priced planes. Its chrifty engine packs a full
hundred horsepower—17%% to 33% more than any other
plane at the same price. The Super Cruiser’s top speed is
115 miles per hour. It will rake you on 600-mile trips with-
out refueling. And you enjoy, as standard equipment on the
Super Cruiser, deluxe features such as the eleceric starter
and two-way, two-band radio—""extras” on most other
planes in the same price hield!

Ask your Piper Cub Dealer for a free flight demonstra-
tion, for che full-color literature on the new Piper Cubs,
and for the popular books . . . How re Fly @ Piper Cub, and
Whar Your Town Needs for the Coming Air Age. And remember

-only Piper makes the Cub, that good, safe plane. Piper
Aircrafr Corporation, Lock Haven, Pennsylvania, U.S.A.
.« . In Canada: Cub Aircraft Led., Hamilton, Ontario,







BY MERWIN EBERLE

A xEw kind of sky writing is being blazoned over the west.
In letters stretching from Canada to Mexico and from
Minneapolis to Los Angeles, Western Air luxury liners are
spelling out the words “Skyway to the Nation's Playgrounds.”

That the public is paying attention is attested by the fact
that Western Air Lines and its subsidiary, Inland Air Lines,
flew more than seven million revenue miles over the west's
most beautiful scenery in 1945.

After two decades of pioneering the airways between the
Rocky Mountains and the Pacific, Western now finds itself in
a position to serve the influx of vacationists who are swarming
out to the great open spaces.

Almost all the major national parks and playgrounds west
of the Rockies lie along the routes that Western Air has flown
and popularized since 1926. Summer and winter, with skis
or fishing tackle, camera and slacks, the serial vacationist can
climb aboard the skv lounges for two days to two weeks of
fun on a broad geographical scale never before possible.
Snow-weary residents of Montana or South Dakota can spend
the Christmas holidays on the beaches of southern California.
Play-conscious southern Californians, can week-end in Denver
or they can go to Las Vegas for an evening and return the
same night. The extent of territory that can be covered in a
day or a week startles the imagination of those who are used
to herding their family jalopy over the desert ar 50 miles per
hour.

It is passible in two weeks, by using Western Air and na-
tional park sight-seeing Facilities, to make a grand loop from
Denver through the Colorado Rockies, Glacier National Park,
Waterton Lakes, Banff, Lake Louise, and return to Denver,
getting both bird's-eve and carlevel views of the famous
beauty spots.

Western Air Lines learned before the war that when Mr.
& Mrs. Traveling America go vacationing they like to dis-
pense with bothersome details. They want their holidays de-
livered to them neatly wrapped up so all they have to do is
enjoy them. It was this fact that prompted Western to intro-
duce the “package” air tour which was merchandised through

L. D. Pat Carlsen, veteran pilot-executive of Western Air receives
Medal of Freedom for Alaskan service from Brig. Gen. T. M. Lowe
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travel agencies. Before the war interrupted, Western had set
up thirty-eight different tours, all of which were highly suc-
cessful. They are being re-established now that the war is over,
on a grand scale. The number of such all-expense and, in
some cases, personally conducted tours will be limited only
by the amount of equipment available, not by places to go.

To meet the growing demands of an air-minded public
and an “aerogenic” west, Western and its subsidiary have
contracted for approximately $25,000,000 worth of postwar
equipment. This includes thirteen Douglas DC-4 Skymasters,
seating 43; ten of the larger, faster, and pressurized DC-6s,
capable of carrying 54 passengers; and twenty Convair 240s,
a new type designed by Consolidated Vultee especially to meet
western Hying conditions. One feature of the 240 will be
greatly increased visibility for passengers who fly the scenic
routes. These planes will carry 40 passengers at a cruising
speed of five miles per minute.

The airline’s postwar program also includes a new $1,500,-
000 hangar and maintenance facility building now under
construction at Los Angeles Municipal Airport. This will be
Western's home port, and the huge structure—one city block
wide and two blocks long, filled with model repair shops, and
manned by 600 workers—will stand in sharp contrast to the
first little grain-field airport used by Western Air during its
infant days.

Western Air Lines, the frst commercial air transport
organization in America to reach the 20-year mark, takes its
years lightly, With its wings thoroughly tested, it is reaching
out for new air trails equal to the distance around the world.

It has asked the Civil Aeronautics Board for permission to
extend its scenic routes south through lower California to
Mexico City and South America; north from the present
terminal at Lethbridge, Canada to Nome, Alaska; west to
Hawaii; and east to Chicago. It also is seeking permission to
fll in many gaps in its present 4,016 miles of routes that
blanket western America.

If these applications are granted, there will be an uninter-
rupted aerial highway between the Land of the Eskimo and
the Land of Manana.

The history of Western Air is a saga of commercial aviation
in this country. A recently published book, “The Flying
Years” by Jack and Peggy Hereford, tells the almost fetion-
like story of how a great acrial empire was built up in the west
only to topple, and then, from the Fragments, stage an amaz-
ing comeback.

Flushed with the success of its Los Angeles-Salt Lake City
run in the middle twenties, the young Western Air Express, as
it was then called, looked around for more routes to fly and
more frontiers to congquer.

Richard A. Dick (left) Western's General Trafic Manager is also an
AFA member. William A. Coulter is the airline’s genial president.

Frod Kelly (left) has long been Western Air's Chief pilot, Charles
N. "Jimmy™ James is the company’s Vice President of operations.

Under direction of Harris M. “Pop” Hanshue, first presi-
dent of the line, Western entered the race for supremacy in
the air by outright purchase of Pacific Marine Airways in
1928. Later Hanshue maneuvered through interlocking di-
rectorships for control of the West Coast Air Transport Com-
pany. Western Air Express and Hanshue next helped organ-
ize and start the Mid-Continent Air Express for purposes
of obtaining new routes. Soon the Aero Corperation of Cali-
fornia and its subsidiary, Standard Air Lines, came under
Western's control. Pop Hanshue'’s supreme bid for empire
came when he and his associates bought, as a source for equip-
ment, the great Fokker Aircraft Corporation of America, later
to become North American Aviation, Inc. In 1930, Western
Air Express and its athliates practically owned the sky over
western America.

Then came hard times. The Federal Watres Bill of 1930
gave the Post Office dictatorial powers over air mail rates,
rotite extensions, and consolidations. Hanshue lost out in the
rough-and-tumble game of politics.

Many airmail contracts were cancelled or lost to lower
bidders. Subsidiaries were swallowed up by huge aviation
holding companies. Badly weakened, WAE was forced to
merge with TAT, an air transport company backed by rail-
road interests. The merger organization was known as Trans-
continental & Western Air, Inc.

Four years later, the Black-McKellar Bill ordered dissolu-
tion of interlocking directorates and ownership, and Western
Air Express—with a handful of its original emplovees—found
itself again on its own, flying the San Diego-Los Angeles-Salt
Lake City run.

It was back where it had started eight vears before, but it
was still a going concern, It had the most important asset for
a fresh start—eight years of invaluable experience.

Then came a gradual comeback. Hanshue retired from the
company in 1934 and died soon afterward. New men took
over, Profiting from the lessons of the boom decade past, they
embarked once more upon a program of community service,
the rock upon which the organization was originally founded.
The company’s name was changed from Western Air Express
to Western Air Lines, to dispel any impression that only ex-
press was carried.

In 1937 the National Parks Airways was purchased and,
subsequently, other routes were added, all with the basic
idea of catering to the regional needs of the businessman,
farmer, rancher, miner, and vacationist, as well as establish-
ing Western Air as a main north-south trunk line in the west.

Newest of Westerns routes is the Great Circle Cut-off be-
tween Los Angeles and Denver, which slashes two hours of
transcontinental fiving time From southern California.
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Emur months after the Nazis invaded Poland, Americans
read in their newspapers that the United States was
undertaking a procurement program that would produce
50,000 planes. We had a nice, comfortable feeling reading
that big figure and assumed that in fingersnapping time,
thousands of military aircraft would be standing by to defend
our shores in case war enveloped us.

But what actually happened made that comfortable feeling
evaparate into the uneasy conclusion that there was a wide
gap between intention and performance. The Frightening
rub lay in the fact that while the goal of 50,000 planes was
an ambitious one, the aircraft industry was only geared to a
target of some 5,500 planes. Circumstances were such that
the infant aircraft industry was ill equipped to cope with the
magnitude of the job that lay ahead.

When war did come, and as it progressed, the aircraft in-
dustry gave a heroic account of itself in the face of many ob-
stacles. The resule is well known. American air power played
a major rdle in the defeat of the Axis and brought into sharp
focus the fact that air supremacy was a deciding factor in
our victory. By the same token, the AAF realizes today that
air power can be a potent influence towards the achievement
of a stable peace.

The problems of vesterday were overcome with tremendous
work and sacrifice among soldiers and civilians. But we are
now in the age of the atom bomb, the guided missile and
supersonic speeds. The Air Forces must be geared to meet that
new challenge.

Some of the bitter lessons learned from the 1940 situation
—one that nearly became a “roo-little-and-too-late” situation
—are warnings to heed for the Future.

Mindful of the need to avoid being “caught short” in
event of a new emergency, an Air Codirdinating Committee
was establiched and in October 1945 submitted a report to
the Senate Military Affairs Committee on Industrial Pre-
paredness Planning. On the committee were the Assistant
Secretary of War for Air, the Assistant Secretary of the
Mavy for Air, the Assistant Secretary of State, the Assistant
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Secretary of Commerce and the chairman of the Civil Aero-
nautics Board.

The phase of the committee’s plans dealing with industrial
mobilization relating to the aircraft industry became official
Army Air Forces policy, subject to revision from time to
time in view of the rapid changes in development of such
weapons as the atomic bomb and guided missiles and the
strategy of air wartare.

The Air Coordinating Committee’s report developed Four
major points, which may be called the “Keys to Industrial
Planning.” They call for:

I. Research and development carried throngh limited pro-
duction.

2. A healthy nucleus in the peacetime aircraft industry.

3. Industrial preparedness planning by the services and
industry.

4. Industrial reserve of plants, equipment and marerials,

Going back to that fateful 1940 we find the AAF was en-
gaged in a program of “emergency expansion” designed to
raise its strength over a period of years to the total of 5,500
planes! That figure eventually was to be one-half of a single
month's production of military and naval aircralt.

When the 50,000-plane procurement program was an-
nounced, only 13 modest-sized airframe companies and three
aeronautical engine and propeller Brms provided the major
nucleus for the intended expansion to meet the Axis threat.
In the middle of 1940 only 85,000 persons were emploved
in the aiframe industry and 29,000 in the engine and pro-
peller industry. A peak of 950,000 aircraft workers was
reached by the end of 1943,

Although 1940 production was multiplied many times with-
in the next four years, it was a herculean task against time.
Within that four years, aircraft expenditures had expanded
to over 16 billion dollars. Total aircraft production in World
War Il amounted to 43 billion dollars.

But that race against time could have been avoided if an
industrial preparedness program like the one now being
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activated had been in existence. The new plan calls for a pro-
duction expansion in two years which took three and a half
years to accomplish in World War 11

This expansion, which would be “on tap” when the need
arises, would follow the thesis that the present conception o
an Air Force's need is not radically altered by the atomic
bomb, guided missiles and other developments. This concep-
tion, the Air Codrdinating Committee states, includes all the
developments which are taking place in new methods of pro-
pulsion, in the use of electronic devices and the attainment of
supersonic speeds, These new factors would be taken into
account in all Air Industrial Planning.

Maintenance of a healthy nucleus in the peacetime air-
craft industry, one of the major points stressed in industrial
planning, is a condition that the AAF stresses should be im-
plemented by action as soon as possible.

In this connection, President Truman has declared that
“it is vital to the welfare of the people that this nation main-
tain developmental work and a nucleus of an aircraft industry
capable of rapid expansion to keep the peace and meet an
emergency.’

How would the peacetime aircraft industry meet mobiliza
tion requirements? AAF plans call for greater emphasis on
rapid acceleration of production in the early stages of mobili-
zation. To achieve this, careful consideration would be given
to maintaining the latest models of air weapons and related
equipment in a state of readiness for volume production.

It’s important, the AAF explains, to have a plane in pro-
duction and to make ready for mass production. Without a
plane in production, many additional years would be required
to reach volume output. For instance, desipn work for the
B-29 began in January 1940. It wasn't until September 1942
that its prototype was first flown, and volume production was
not reached until May 1944, That's a total of four and a
half years from time of design of the B-25 to big production.
Similarly, it was five years and three months for the P-38
and seven years for the C-46 Commando plane. Even under
favorable conditions, this is true. The P-47 was a develop-
ment of an earlier Republic fighter and yet it required almost
four years to reach volume production.

To avoid that long design-production stage, the Air Forces
recommends that at least one model in each critical tvpe be in
production at all times: very heavy bomber, attack bomber,
fighter, troop carrier transport and pilotless aircraft.

Since making ready for mass production is a time-consum-
ing process, dependent on such Factors as detailed breakdown
of aircraft plans, plant layout, determination of parts to be
sub-contracted, tooling design, processing and Fabrication,
labor, training and control systems—advance preparation
would slice the time between the “go ahead” signal to volume
production. In terms of airframe output on an industry-wide
basis, the rate of production expansion through advance prep
aration shows that within one year, 20 million pounds of air-
frames per month would be produced as compared to slightly
over 5 million pounds produced without advance prepara-
tion. On a cumulative basis, the first vear's ourput would be
120 million pounds per month, compared to 60 million
pounds without preparation.

However, even with advance preparation, the Air Co-
ordinating Committee report claims, the peacetime aircrafi
iJ1L|l.I.‘iTrjr' would Ffall short of requirements in the second year.

This is where the problem of plant space enters the mobi-
lization ]‘liC[Ll!‘L". Plant space could be furnished in three ways—
through conversion of non-aircraft plants, construction of new
plants or retention of standby plants. Conversion would make
only a very slight contribution to industrial mobilization and
new construction would take too long, air industrial planners
contend. They aver the answer lies in retention of standby
plants for the following reasons: Title is vested in the War
Department; they can be “recaptured” in 60 days; no major




structural alterations are necessary, and each plant would be
assigned to a peacetime aircraft manufacturer for mobilization
planning.

The Factor of standby plants is dealt with in a report of
the Surplus Property Administration, dated January 14,
1946, in connection with aircraft plants and facilities. It
states, in part:

“The Army and Navy have propesed the retention of 10
large airframe plants and four large engine plants as a peace-
time standby reserve, These plants will not be sold but will
be made available on a lease basis to aircraft and other
operators.” :

Mentioning the Air Cobrdinating Committee's report deals

ing with standby plants, the Surplus Property Administration:

report states that “about 40 million square feet is involved
. . . over one-fourth of the airframe and enging space built

Standby plants would greatly reduce diversion of vitally
needed labor, marerial and effort that would otherwise go into
new construction, the Air Cobrdinating Committee believes.
World War I1 plant construction diverted two million workers
and vast quantities of material and management effort at a
critical period.

A reserve of standby plants would be effective becaus-
it would:

1. Provide additional plant area when needed and save
6 to 12 months over the time required to construct new
plants or convert civilian industry.

2, w virtually all additional plant area under current
plans.

. Awvcid a Jarge drain on construction resources at a critical
period in mobilization,

. Provide a flexible program that can rapidly be adapred
to changing weapons and strategies.

. Enhance the security of the aircraft industry by pro-
viding readily available dispersed plants, strategically
located.

. Cost a maximum of only three million dollars a year,
but less if the plants are leased.

Sale of what would serve as standby plants would. in the
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apinion of Air Industrial Planning proponents, react disas-
trously to reconversion of such plants if an emergency arcse.
Should they be sold, it is pointed out, their reconversion to
aircraft production would involve all the difficulties and de-
lays associated with conversion of peacetime Industry to war
work. Standbys represent a “stock pile™ of materials, labor,
power, transportation and management effort.

Equally important_with standby resetve of aircraft plant
space is mobilization'of tools and equipment. Three methods
of equipment mobilization are open—conversion, new pro-
curement and standby reserve. The AAF plan eliminates the
first two, on the grounds that conversion would provide some
general purpose tools and equipment but almost no special
purpose types, and that under a new ent method,
the AAF would have to requisition 300 million dollars worth
of tools or three-fourths of the entire cutput of the machine
tool industry, leaving only one-quarter for the combined
needs of the Navy, Ordnance, Signal Corps, etc.

Since the AAF cannot rely on conversion or new procure
ment to meet its total requirements of production equipment,
reserve of standby tools would provide 40,000 rools, or 200
million dollars worth, for the AAF. The requirements of the
AAF would thus be reduced to 100 million dollars worth of
tools, or one-fourth of the machine ol industry’s production.

Air industrial mobilization would require a tremendous
quantity of materials—requirements which could be met by
going peacetime basic industries, a standby capacity in basic
material industries, and stock-piling of strategic and eritical
materials.

In addition to plants, equipment and materials, large num-
bers of skilled and semi-skilled workers will be needed to meet
the mobilization program if a new “M-Day" amives. Highly
skilled personnel such as aeronautical engineers, aircraft de-
signers, efc., are not mained overnight. Means must be found
to encourage training in these fields during peacetime. Man-
power requirements to meet mobilization schedules must be
carefully computed and the tight labor market areas de-
termined in advance to allow a readjustment to schedules to
conform with potential local labor supplics. The AAF advo-
cates large-scale, government-financed training programs Ffor
mass workers in cobperation with Federal and state educational




agencies prior to mobilization. Each major manufacturer in-
cluded in AAF mobilization would have to develop a detailed
training program for his labor force.

Since the Forepoing outlines what the AAF needs for
emergency mobilization, it is also vital to plan use of such
production resources. In that connection, the AAF plan for
mobilization of the aircraft industry must:

1. Be based on requirements that truly reflect current
strategic plans.

2. Provide for procedures and control which will enable
the rapid and effective implementation of the plan.

3. Integrate the engineering, procurement, supply, main-

tenance, intelligence and personnel functions of W
Air Force, and,
4. Encompass detailed mobilization planng ¥

After careful review of the
report, the Army Air Fg

the current AAF i
{from Head ir &
June 20, 194 3

l. The devefopment of pilotless aircraft and the realiza-
tion of supersonic speed make it imperative that this
nation be prepared for sudden air attack at any time.
Therefore, AAF planning will be based on the assump-
tion of attack without waming.

2. Preferential treatment will not be requested by the AAF
for aircraft manufacturers in the disposal of surplus war
plants or equipment.

3. The geographical relocation of the present aircraft in-
dustry will not be part of the AAF program.

4. It is to the best interest of the national cconomy to have
all industrial installations and equipment placed in
civilian use during peacetime to facilitate reconversion
and Full employment. When present contracts are com-
pleted, all plants earmarked for standby will be de-
clared surplus when an AAF requirement no longer ex-
ists, subject to certain conditions in order to insure that
they will be readily available to the AAF in the event

the following as
policies and assumptions

Command, directive issued

plants, will be studied and evaluated in order to protect
our industrial establishment from damaging blows that
may result from sudden air attacks.

As commanding general of the AAF,
Spaatz has stressed the need for industrj
“To insure a maximum of prodygti
imum of time,"” says Gen 5

and related components,
because they become obsolete
rapid technical advancement. The high
wlity of the Air Force must be marched always

hry rresponding logistical mobility. Unless an organization
attains logistical mobility, its attainment of operational mo-

hility is nullified.

Responsibility for making a decision regarding standby
plants rests with the Army and Navy Munitions Board, which
received a directive From the President shortly after the sur-
render of Japan to begin work on an industrial mobilization
plan. In a recent interview, r in the MNew York
Herald-Tribune on Sept, 29, 1946, the board's chairman was
quoted as promising that an industrial mobilization plan will
be completed “some time in 1947."

Although reconversion has been undertaken with its drastic
setbacks, no level of production of militarv-type aircraft, or
the productive capacity of air industries to be maintained in
standby condition, has been decided on. The Senate special
committee investigating the national defense program has
revealed that no concrete action is being taken to keep the
United States in front in Future aviation research and pro-
duction. Until “forthright and objective action” is taken, this
committee reports, the future preparedness of the aircraft in-
dustry is out of the question.

Since the United States is now faced with the unescapable
Fact that concepts for world peace are still in the nebulous
stage, the AAF believes that now is the time to put Air In-
dustrial Planning into effective practice.
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Great Planes of the War seconiin

¥ 1940, the handwriting was on the wall. Air Matériel

Command took stock and discovered that there was not a
single fighter design in production in the L. 5. that could
be considered modern: according to known military combat
standards. The newly completed Republic P-43 Lancer was
deficient in speed, in climb and in frepower. The proposed
XP-44 was little better. Republic had, in mockop stage, a
liguid-cooled interceptor in the Spithre class, but there was no
indication that ‘Allison engines could have been provided for
it. So the AAF wrote a set of performance demands which
sounded like a formal demand for the impossible . . . “a
fighter gircraft able to defensively succeed anticipated ceilings
of hostile bombers, outgun them offensively, to escort and
provide competent cover for American bombers flving in the
substratosphere ‘and outfight enemy interceptors.”

By May, 1941, a craft known as the XP-47B was test flown
at Farmingdale, L.I., powered by a 2800-cubic-inch Pratt and
Whitney, boosted by & General Electric supercharger.

The 56¢h Fighter Group was the first to be equipped with
Fhunderbolts. Tt was compased of three squadrons: the 63rd
26

ar Farmingdale, the 62nd ar Hartford and the 61st in Bridge
port. They Hew the original Bs.

The 56th and 78th groups were the first P-47 outhits to be
shipped over from the states. Their original jobs were high-
altitude escort, rodeos, participation in broad-scale operations
and fighter sweeps. At first, the P47's were operated withoui
auxiliary tanks, and were able to penetrate only to the hook
of Holland. Even there; the enemy in FW 190% and Me
109's went after fights with what were then “green” kids. It
was in these brushes though that the qualities of “Gargantua,”
as a British cartoonist nicknamed the 47, be-gan to show up.

Veteran RAF pilots had advised the new men simply to
stay away from the enemy. That was asking a little too
much of the habitwally incautious Yanks, and, in the first
few encounters, it was in many cases only the incredible
toughness of the P-47 that brought some of the kids home.
Then some of the FW pilots got cocky about how well their
aircooled fighters could dive. That gave the Yanks ideas,
and the funerals in the Luftwaffe soared. It seems that the
P-47 could dive even faster,
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That began the slow retrear of the Luftwalfe. By pulling
in their circle, the Luftwaffe hoped to get their hghters out
of the way of the Yanks. The result was a series of changes
that finally took Thunderbolts over Berlin,

The original idea was that 47's needed a fighter escort be-
low 20,000 feet. This idea started to vanish when fighter
pilots, coming back from missions, started to strafe in order to
expend ammunition. They shouldn't have done that, because
they eventually got the job wished on them. As the Luft
waffe pulled back, drop tanks were added to the early D’s,
first Thunderbolts to have water injection.

The hirst Thunderbolts that went into the Pacific were
early D's. Col. Neil Kirby's 348th was the first to fy them
against the Jap. While their original duty was escort out ol
Brishane, they also did milk runs against Moreshy, Lye,
Salamoa and Finchhafen. In the field, the D's were rioged
with adapters that could be used for wing tanks, 1000-Ib.
bombs, rockets or the like. The DVs, particularly in this
theater, tackled the enemy at any lovel he could be Found.

Back in Europe, the British had develaped the bubble
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canopy for the Hawker Typhoon. In combat, it was con-
sidered healthy to be able to see 360 degrees without fish-
tailing the plane. The razor-backed D's which were the pride
of the Bth Air Force admittedly were about 20 degrees blind
directly behind the pilot. To experiment with the British de-
signed canopy, a single B was custom rebuilt, its razor back
shaved off and the all-plastic canopy attached. The type was
arbitrarily assigned the serial XB-47K. From the data gathered
from this ship, the D-25 series was created. Many of the com-
bat pilots did not like the bubble canopy job as well as the
old razorback. It seems that the system of fairing the cockpir
into the fuselage with the aérodynamic turtleback produced a
hn effect that made the ship beautifully directionally stable.
The early D-25's had some tendency to hunt on ground. To
make up for this surface loss, a dorsal fin was added later.
In the Mediterranean, the first 47's appeared in Sicily.
From the very beginning, their Function was ground target
rather than air-to-air combat. The Thunderbalt, for one thing,
put more enemy tonnage on the bottom than any other
weapon, over, on or under the water in ".‘\'iar_e_ NWostrum.”
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Thunderbolt's sutcessor was to be the 3000

-hp

Fostest the Thunderbolts was the fan-cooled XP-47].

s iy

Weight-carrying ™ with its long wing, was the last of the 475,

Later in the D-series, two combat changes were made,
both of them combat dictated. The great strength of the &7
was always its dive—eight guns spitting, it could come down
on a surprised enemy from great heights, However, on pulling
out, two things showed up. One was the fact that the sharp
leading edge of the aileron would carch too much air and
move Lo an extreme position, masing recovery difficult. The
contour of the aileron section was reworked and a “blunt-
nosed” section was substituted. However the major change
was the incorporation of the compressibility recovery Hap.
This was a hinged section a couple of feet long and a hand-
span wide, hinged in front and installed in the middle of
both wing panels. When the 47 got into full dive, the con-
trols naturally stiffened, and pulling out took a lot of stick
pressure. With this flap, the pilot merely had to fip a switch,
and the compressibility flap was electrically activated, pulling
the ship out.

The D-series constituted the bulk of the 47's. They did the
damage in France, busting bridges and wrecking rail com-
munications, sealing off the area in preparation for D-day.
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The J was powered by fan-cooled Wasp K-2800 ith CH-5 supercharger

D s knocked heck out of the Brenner Pass, and slaughtered
the trapped Nazis in the Po valley. D's plastered Hollandia,
Wewak and New Britain. Catapulted from a carrier, 47's
first neutralized a Jap landing field in the Marianas, strafing
and bombing it, but leaving room to land, This incidentally
was the first time in history an armed land base was ever
taken without the use of ground support.

Out of Pacific and European experiences, several ideas were
tried out, which never hit combat. For instance the XP-47E
was a B airframe, equipped with a pressurized cabin. The
XP-47-F was a B-fuselage with laminar How wings. In this
case, the improvement in performance didn't justify a change.
The early G-serics was built by the Curtiss-Wright Corpora-
tion. The latter numbers in the series were assigned to a two-
place job, used as a transitional trainer, the TP-47G.

The H-series (two planes in all) was built to act as a test-
bed for a 2500-hp liquid-cooled engine built by Chrysler.
These were modificd D-15%. The ] was the first propeller-
driven airplane to exceed 500 mph. Powered by a fan-cooled
Wasp B-2800 with the CH-5 turbo supercharger, it hit 504
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P-47C's were the first to get to England. They
were soon replaced with the famed rror-backed
D-type, shown below, also used in the Pacific.

Maoj. Walker Mahurin

scored 1974,

— T i

Lt, Col. G. W. Johnson had 17 Lills.

mph in August of 1944. This is still believed to be tops For
anything but a jet plane.

When the jets started to worry us in England and France,
the M-series was built. In this craft, the CH-5 supercharger
was used, all external racks, etc. were stripped off. The
craft could catch a V-1 bomb in a shallow dive. There wis
little opportunity to try it against a jet fighter.

The last important 47 was the N. This was designed for
long-range operation, particularly in the Pacific. There were
field modifications of the D-series, where the wings were
clipped to increase the rate of roll. This feature was retained
in the N; 22.7 square feet of wing surface were added, along
with internal wing tanks. This is the ship onto which a large
drop tank, two rockets and two 1000-Ib. bombs could be hung
without impairing performance seriously. In its initial dis-
tance test, a fully combat loaded N was flown from Farming-
dale, L. I. to Eglin Field in Florida. Here it did ten minutes of
war-emergency boost fighting maneuvers and then headed
back for New York. While the craft made an intermediate
stop because of mechanical difficulties, it had adequate
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fuel left for the return trip. In action, the N made tactical
Hights over Japan from Saipan.

When the 47’5 capitulation is made, several things show
up. First is that the big craft did bring the boys home. All ten
of the top Thunderbolt aces survived the war. Many of the
pilots who finished combat in other craft owe at least half
of their victories to the big fighter. P-47's have an overscas
record of 1,934,000 hours of combat flying, Two-thirds of
all Thunderbolts built got overseas. While 54% of the aircraft
sent were written off due to enemy action, only 0.7% failed
to come back from combat missions against the enemy.

In the ETO, from D-day to V-E day, P-47's were the major
vector in an air-to-ground campaign which accounted for
9,000 locomotives, 86,000 railroad cars, 68.000 motor ve-
hicles, 6,000 armored vehicles and 60,000 horse-drawn ve-
hicles destroved or damaged.

While the Pacific capitulation has not been made public,
the ETO figure is 7,067 confirmed victories against enemy
planes for the Thunderbaolts.
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AFA Headquarters Report

The Air Force Association's plans to participate in the
National Aircraft Show at Cleveland, MNovember 15th
through 24th, are now taking shape. AFA will have a large
booth within the Army Air Forces' pavilion at the Show,
and will use this space to reproduce a Combat Ready Room,
compiete with target maps, charts, and all the trappings which
AAF men so well remember.,

November 23rd is to be set aside as Air Force Association
Day at the Show. On this date, President “Jimmy” Doolittle
will be guest of honor at our booth and will present a
Samurai sword to Captain George Barr, last to be rescued of
the original Tokyo raid survivors. Other surprise events are
being programmed for various dates throughout the Show.

The Cleveland District of the Ohio State Wing, under the
able chairmanship of Arman L. Merriam, is handling all
details, with the full cobperation of national headquarters.

College ond University Squadrons :

During the past month, an intensive campaign has been
carried on for the establishment of AFA squadrons on college
and university campusés throughout the nation. In addition
to such chapters already established at Columbia University,
University of Texas, and University of Kentucky, units are
now being formed at Northwestern University, University
of Pennsylvania, Temple University, University of Maryland,
The Citadel at Charleston, S. C., and Georgetown, George
Washington, and Catholic University in Washington, D. C.

Northwestern’s squadron will be set up formercly at a
rally to be held on the campus October 16th. Brig. Gen.
Walter B. Peck, Hg. 2nd Air Force, Fort Crook, Omaha, Ne-
braska, will be guest speaker at this meeting, together with
Col. Hu}' W. Ireland, Wing Commander for Tlinois,

L. Col. 3. Myer, representing AFA presents "Sleepy Joe,” the G. E.
copperman with an honorary AFA membership at an NAA meeting
in Los Angeles. V. A. Kemmerrer, president of the Southern Cali-
fornia Chapter of NAA looks on. Copperman was designed by G. E
and Wright Field technicians to test electrically heated flying suits:
Built of copper and wire intricately to simulate human reactions to
changes in temperature, he spent the war years in testing chambers
as cold as 60 degrees below zero. When he was discharped from the
army he flew to Hollywood to make a picture and join AFA. He
c2n boast of having been kissed by both Goddard and Lamour.

Chester E. Willard, Coordinator Veterans Education at the
Evanston, lllinois school, has done a splendid job in making
all arrangements for this rally. Our warmest thanks to Mr.
Willard tor his generous contribution,

Overseas Members

Our membership among overseas AAF personnel has been
swelled by 150 of the boys at Station Headquarters of the
European Air Transport Service at Wiesbaden, Germany,
home of the Occupation Air Force in Europe.

First Licutenant Jacob J. Muller, Personal Affairs Officer
of the Hq. was largely responsible for the successful mem-
bership campaign there.

Maryland News

John Marshall Boone was named Commander of the Mary-
land Wing of the AFA at a recent meeting of the executive
committee of Squadron 1. Jeseph B. Browne was elected
Secretary-Treasurer of the Wing.

Wing Commander Boone is a veteran of both world wars,
having served in the latter overseas for approximately two
years in the European-African-Middle East Theater with the
92nd Bomb Group of the Eighth Air Force. He has returned
to his position as an investment banker, governor of the Bal-
timore Stock Exchange, a trustee of the South Baltimore
General Hospital, and a commissioner of the Department of
Recreation. He is also a member of the American Legion,
Veterans of Foreign Wars, and Finance Officer of the Mary-
land Veterans of World War 1L

Mr. Browne also served in the European Theater with the
66th Fighter Wing of the Eighth Air Force, and was awarded
the Bronze Star and the Air Medal for outstanding service
while participating in the Second Shuttle Mission, England

Two AFAers who have accepted executive positions in civilian avia-
tion, are Arthur F. Kelly (left) and H. R, Oldheld. Kelly, & Lt. Col.
with the European division of ATC during the war, has been named
general traffic manager of Western Air Lines. In his new post Kelly
will direct all traffic throughout Western's 6,000-mile system. Old-
field, who served as a Major General during the war, and as special
assistant to General Amold, has joined the Boeing Aircraft Co,
engincering staff. He will serve as a project supervisor and will act
in an advisory capacity on future trends of aerial combat. Kelly
is secretary of the California Wing of the Air Force Association.
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to Russia to ltaly. Mr. Browne is assistant vice-president of
Union Trust Company and a member of the American Insti-
tute of Banking, and the Baltimore Chamber of Commerce.

There are three additional posts to be filled in the near
Future: deputy wing commanders for the eastern and western
part of the state, and an adjutant to work in the headquarters
of the Wing Commander.

The work of the newly formed wing will be to coordinate
the work of the various squadrons in the state, each squadron
commander representing his squadron at wing meetings.

To date, there are seven squadrons in Maryland besides
Baltimore, which received the first charter in the country
from Gen. Doolittle on June 21. They are located at Middle
River, Hagerstown, Cumberland, Frostburg, Easton, Mec-
Henry, and Riverdale.

New York Notes

The first New York State squadron was set up in Buffalo,
October 16th. Buffalo was selected because, as Casey Jones,
state commander, explained, “Buffalo is to be a key spot in
the Army’s future training program.”

To the hundreds of AAF veterans who gathered in the
Buffalo Downtown YMCA, Major General Robert Douglas,
commanding the First Air Force, disclosed' the training plans
for the National Guard and Reserve.

In addition to Mr. Jones, Ed Curtis, AFA Vice-President,
and “Woody" Vosler, director, attended the meeting.

Jones, pioneer test pilot, indicated at the rally that he’s
right in there pitching for 1946 aviation, as he pitched for
pioneer flying when he came out of World War I as a pilot
and instructor. His principal interest now, he says, is to see
that “the best air force in the world doesn't disintegrate as
it did after World War 1"

Ninth Air Force Pictorial Record

Major Milton R. Marx's collection of action paintings of
the Ninth Air Force has been made available in book form to
all former members of the Ninth free of charge. The book,
composed of over 60 color paintings, was done by Marx “on
the spot” at the direction of Lt. Gen. Hoyt Vandenberg, the
Ninth's Commanding General. Tt is true that “neither
brush nor pen can adequately record the heroism of those who
served so well their country,” but Marx's effort comes close.
Ninth vets can obtain a copy by writing to Office of Public
Relations, Room 3D-1050 Pentagon, Washington, D. C.

Champlon, famed mount of the screen’s singing cowboy Gene Autry,
shows off his non-aerodynamic wings at the annual rodeo at MNew
York's Madison Square Garden, In honor of AFA (boss is a charter
member) pony was renamed “Mr. Pegasus, 1946, Having “sprout-
ed” wings the rodeo management barred him from competition.
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Sergecnt Glenn Darwin, an AFA member formerly of the Metropali-
tan Opera Co., is featured on radio series "On Wings of Song.”

On Wings Of Song

A new Army Air Force radio show “On Wings Of Song"
is making its bow on leading stations From coast to coast this
month. Featuring the baritone voice of ex-Master Sergeant
Glenn Darwin, formerly of the Metropolitan Opera Company,
and the music of the official Army Air Forces Band, con-
ducted by Major George S. Howard, the series devotes a por-
tion of each program to an explanation of the objectives and
benehits of the Air Forces Association. The series, which is
15 minutes in length and covers thirteen weeks, will be
carried as an official radio program of the Army Air Forces on
180 of the country’s leading stations including WMCA, New
York; KNX, Los Angeles: WGY, Schenectady; KSL, Sale
Laks City; WHAM, Rochester; WTAM, Cleveland, and
WBT, Charlotte, N. C. Air Force Public Relations Officers
have placed the series at radio stations serving their areas.

The series permits Sergeant Darwin to demonstrate his re-
markable versatility and range as he performs a large group
of songs especially arranged to appeal to the family. These se-
lections range from operatic arias like “ll Lacarito Spirito™ by
Verdi, to “Begin the Beguine,”" and “Night and Day."”

The Army Air Forces Band performs such popular selec-
tions as “Flight of the Bumble Bee,” and “The General
Spaatz March” under the direction of Major George S. How-
ard, who has been widely acclaimed for his work in develop-
ing the Air Forces Band into one of the finest musical organ-
izations of its kind in the country, capable of playing music
from Bach to boogie-woogie.

“On Wings of Song” was transcribed in the radio studio
at Bolling Field in Washington—the home of the AAF Band.
It was written and produced by Captain Robert Keim and
Sgt. Amold Wolf who were formerly associated with Comp-
ton Advertising, Inc., New York, and RKO Pictures, Holly-
wood, respectively. The series is an operation of the Radio
Branch of Air Force Public Relations which is currently pro-
ducing an AAF series based on the United Nations on the
Mutual Broadcasting System, five days per week.

Variety, “bible” of the entertainment world reviewed the
program as “a good musical bet for late evening relaxation.”

31




BY NEIL B. BERBOTH

BOUT A YEAR Aco, while engaged in comparing perform-
Aam:w characteristics of various private-owner aircrafe, 1
discovered that there was no established method of calculat-
ing operating costs for various aircraft under varying op-
erating conditions. Investigating, it became obvious that too
little attention had been given to the problem of nailing
down these costs. And costs are important, because high
cost is probably the greatest deterrent to the rapid develop-
ment and widespread use of the private airplane.

We wanted to know what it actually cost to operate a
plane, why it cost so much, and Further, what possibilities
there were for decreasing this cost. After considerable in-
vestigation and analysis, a formula was developed which you
see here as Table B. It is quite fexible in that it makes al-
lowance for the many variables, such as, hours flown, horse-
power, size, and selling price; and it will apply to any pri-
vately owned plane up to about 5,000 pounds gross,

As a result of using this formula for various purposes, it

A practical cost formula for the private owner

a plat®

seems sabe to assert that, even with the high costs prevalent
today, the private-owner airplane is capable of producing
more passenger miles of travel per dollar invested than any
other form of transportation, bar none. The only carch is
that the required investment is greater. The reason for this
good showing, of course, is the airplane’s greater speed, mak-
ing it possible to cover more miles while spending the same
dollar.

The immediate significance of this is that ocur private
planes today are economic and efficient from the cost stand-
point when used by persons who count cost on a per-mile
basis, that is, executive owners, commercial users and opera-
tors, and well-to-do persons who can afford the necessary in-
vestment. That's encouraging. However, by far the greater
majority of potential plane buyers, personal users, will not
count costs in terms of cents per mile but in terms of dollars
per year, per month or per hour, as well as being aware of
the purchase price. And it is in relation to this potential

Fairchild 24 is the typical four-place private craft, balancing performance with operating cost.
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In the some feld, the prospective owner must weigh
increased initial cost for an all-metal craft like the
Luscombe, as compared with the added maintenance
on fabric-covered craft, like the deluxe Taylorcraft.
Relative cost of airframe repairs is also a factor
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market, the greatest from the standpoint of numbers, that
the private plane has its greatest shortcomings. It is an ex-
pensive proposition from the point of dollar costs. Admittedly,
this is a difficult problem to solve especially under today's
conditions, but it's not insurmountable. And we won't even
approach plane sales volume that the optimists talk about
until we do.

Table A shows the effect of the various components of
cost on total operating cost, using a hypothetical 4-place
plane as an example. As expected, the table shows that, for
personal owners with characteristic low utilization, the fixed
costs represent two-thirds of the total cost, with depreciation
and insurance the heaviest. To see what can be done about
reducing costs, let's briefly analyze each cost component.

Fuel and oil costs are directly a function of horsepower
and indirectly of fuel selling price. The cost of fuel, of
course, represents, by far, the larger expense of the two.
One important answer to the problem of reducing fuel, as
well as other costs, lies within the province of the designer:
For example, improved design can make it possible to carry
the same payload package at a higher rate of speed with the
same horsepower, thus reducing per-mile cost. However, the
annual cost and selling price will not reflect an equal reduc-
tion, if any at all. The same improved desion, of course, may
make it possible to carry the same pavload package at the
same rate of speed with less horsepower. Now the annual
cost and selling price will be effectively reduced on the basis
of a similar number of operating hours per vear. First of all,
the fuel bill will be lower. Second, maintenance cost will
be: somewhat lower. Third, depreciation and insurance, both
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heavy costs, will be lower for the simple reason that the
smaller engine and supporting structure will cost less, thus
making the selling price less.

Another important Factor in reducing fuel costs is the use
of the same Fuel for both lightplanes and automobiles. One
oil company has circularized all the aircraft engine manu-
facturers on this subject and has received the unanimous
opinion that there is no technical reason why their light-
plane ergines cannot use the higher octane automaotive fuels,
which will be available as standard, with but few, if any,
modifications of the airplane power plant or Fuel system.

Coordinated air-auto service stations, airparks, and private
hields could use their high-grade automotive fuels for aircraft;
and for an airplane which uses six gallons per hoor for 200
hours, the saving would amount to upward of $120 per year,
about 10 per cent of the total operating eost for such a plane.
In addition, increased profit opportunities for airport opera-
tors would become available; and greater safery would also
result, as rapid turnover and volume handling means less
danger of contamination and deterioration. Seasonally bal-
anced volatility of automotive fuels would be another advan-
tage gained.

To achieve savings of this sort, one important thing needed
is the entry of many more capable and appressive business-
men into the business of operating airports and service sta-
tions. The problems of reducing maintenance costs are some-
what similar to those of reducing fuel costs, namely, doing
the same job with less horsepower, simplifyving design
wherever possible with an eve to maintenance, and the ex-
hilarating effect of competition of many more farsighted and
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clever managements, which would probably result in more
standardized inspection and service practices and prices,
better parts distribution and in the end Fairer trade practices,

That latter point is most important. Greater competition
is the answer to at least half our problems in reducing costs
of fuel, maintenance, and hangar rentals. As the number of
planes in operation increases, it will be possible for airport
operators to spread their large overhead costs over more busi-
ness and thus decrease unit charges; but at the same time,
they must leamn to take advantage of the many revenue-
producing opportunities around them and, especially, many
must acquire a sounder form of grass-roots thinking and get
rid of some of the gold-plate thinking that has helped retard
progress in this direction.

Before mentioning selling price, let's examine Graph A,
which shows the effect of component cost reductions upon
total operating costs. For a hypothetical personal-owner
plane, this shows that a 50 per cent reduction in fuel and oil
costs would result in a 10.9 per cent reduction in total cost;
but more striking is the fact that a 50 per cent reduction in
selling price would reduce the total costs 26.4 per cent.

That brings us to selling price, the bigoest buzaboo faced

T

today by the private plane industry. Exhaustive researchfumed

Minimum outlay and operating
expense is typified by the Ross
Sport. This craft has the sim-
plest possible wing and Eu}c-
lage structure, a 65-hp engine
and a rigid landing gear,
which uses full-air wheels for
shock absorption. It is con-
sidered by some to be the
last of the troe light airplanes.

investigation have been conducted in an effort to determine
how the family plane that everybody wants can be built and
sold for 51,500, which is what evervbody wants to pay for it
To make it worse, according to the many consumer-market
surveys on the subject, they want performance of 150 miles
per hour, a fve-hour range with full load of four passengers
and baggage, all-metal construction, retractable gear, com-
plete instrumentation and radio installation, and many
other advancements. And all for $1,500.

It is most regrettable that many people have been led to
believe that this paragon could come to pass in the immediate
postwar period, because in the industry’s present stage of
progress, it can’t deliver the goods and remain in profitable
business. The aircraft it can build and sell today for $1,500
is far from being the advanced plane consumers would like.

In Table C, there are shown four hypothetical airplanes
having the general characteristics the consumer surveys say
are desirable. Airplane A is a very marginal four-place, and
under full range conditions, is practically a three-place. B
just makes the grade as a four-place under ordinary operating
conditions, but is marginal on bageage. C is a substantial
four-place plane with plenty of baggage. D is a real Family

(Contruwed on page 63)
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The Buckeye state is on the wing. with ten new
AFA Groups. New Squadrons are being airborne daily

BY HAROLD W. CARLISLE, rajor A.C.Res.

TIIE Onio Wing of the Air Force Association, which has
the distinction of being one of the most elliciently or-
gamized units in the Association, was activated in true “by
the numbers” Army fashion—but good.

Credit tor the job of giving life to a unit that had pre-
viously existed more on paper than in Hesh and being goes
to Richard 5. Wolfe, prominent Columbus banker, who
started the activation wheels rolling at the request of Gen.
Jimmy Doolittle, AFA president.

With a background of having assisted in the rapid expan
sion of the Civil Air Patrol during the war, Wolfe's first
step after accepting Doolittle’s assignment was to sit down
and establish specific objectives. He decided that to be as
effective as possible, the Wing should be organized along
lines closely approximating those of the Air Force itself.
Accordingly, he divided the state into ten districts, each of
which was approximately the same as the other from a popu-
lation standpoint. The districts he called Groups, and each
of them was set up to have a group commander. Under the
groups, Wolfe's organization chart called for the formation
of squadrons located in individual cities or counties. As it
does in the army, the chain of command was to go from the
squadron to the group to the wing. Wing headquarters were
tc be located wherever the newly elected wing commander
happened to live.

With his objectives clearly delineated, Wolfe's next step
was to assign responsibilities. He selected two men to visit
all of the districts in the state, using his own Beechcraft
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C-45 for the purpose of Anding men who would take an
active interest in organizing group headquarters and who
would then assist in the organizing of squadrons.

‘The two men selected for the missionary assignment were
John P. Bichn, Vice President of the Ohio National Bank in
Columbus, who served as a private in the Air Forces, and
the writer of this article, who ended his service as a major
akter assignment to the 8th Air Force, part of the time while
it was under command of Lt. Gen. Doolittle. With the trans-
portation problem reduced to a minimum, it was possible to
visit two or three cities a day, interviewing many prominent
citizens. From the people interviewed ten were invited to
head up group areas. They all accepted.

Mext, an organization meeting, attended by the newly
chosen group leaders, was held in Columbus at Wolfes
country estate. The tentative organization plan was en-
thusiastically approved, and Alan P. Tappan of Mansficld
was elected permanent Wing Commander. Tappan, presi-
dent of the Tappan Stove Co., served as a colonel in the
AAF during the war.

Appointed as Deputy Wing Commander was Fred ].
Milligan of Columbus, a well-known Ohio attorney. During
the war Milligan was an AAF major.

After the election of officers the new officials began at
once to map out a program of activities including the or-
ganizing of AFA squadrons. Thanks to the energetic
planning of one man, the Ohio wing had gotten off to a
flving start.

AIR FORCE




Thesa are the men who met in Columbus to elect AFA officers, A. P, Tappan was named
Wing Cmdr. R. 5. Wolfe, bottom left, led organization program. ]. P. Bichn, center, did
much of preliminary work. Gen. Doolittle, bottom, autographed programs for meeting
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There was more to the Boeing Dreamboat's flight than the headlines told

BY NED ROOT, L. Col. AC., Res.

NE OF THE most valuable lessons we learned in the years

between World Wars 1 and 11 was the fact that new
conflicts do not begin where old ones leave off. France, for
example, leamed the hard way when their 1918 type de-
fenses crumbled pathetically before the modern blitz tech-
niques of the MNazis. During twenty years of peace they had
contented themselves with perfecting weapons and tactics
of World War 1. They forgot to consider the possibility of
any change in the strategic concept of battle. They paid for
their oversight with the rout of their armies and the devasta-
tion of their country.

When World War 1l ended we were on the brink of a
new philosophy of warfare as radical in its departure from
1940 techniques as those were from the battle methods of
1918. Even while Germany and Japan were trying to worm
their way out of “complete surrender” it was apparent to our
military leaders that the next war might easily be fought
from a strategic pivot in the Arctic. The development of
long-range aircraft, rockets, and guided missiles which could
strike at the heart of any of the major nations on earth from
a polar launching site gave birth to the theory thar the
country which controls the Arctic in another war will also
control the tide of battle.

It is for this reason that the October flight of the Boeing
Pacusan Dreamboat from Honolulu to Cairo was of greater
sipnificance than is immediately apparent. From the stand-
point of front-page headlines, it was anticlimactic. It Feli
shore, by seventeen hundred miles, of matching the record-
breaking cruise of the Mavy's Truculent Turtle the week be
fore. But the fight plan for the Dreamboat was charted with
greater purpose than to make news.

The pattern of the Air Forces' planning—of which the
Pacusan fight was a part—is revealed in a series of recent
Washington releases. On August 1 of this vear, the AAF an
nounced that guided missiles, modern aircraft, and air warmn
ing systems would be tested in the Arctic next winter and th=
following summer. On October 6 General Spaatz's Head-
quarters disclosed that a Boeing B-29 group and a North
American P-51 squadron would leave the States shortly For
six months’ training in Alaska, to be followed by other
groups and squadrons, on a rotating basis.

38

And then, on October 6, the Dreamboat landed in Cairo
after a 9500-mile hop over the top of the world. The prac-
ticality of long-range operational missions in which all cli-
matic extremes are encountered was definitely  established.
As Colonel Irvin and his Dreamboat crew stepped from their
ship at Payne Field, it had become crystal-clear that, while
the Air Force is pitifully lacking in planes and men and
money, it is not lacking in the energy and intelligence to plan
against an eventuality which everyone hopes will never
come to pass.

The strategic significance of the Arctic in any future strug-
gle can best be visualized by careful study of a polar pro-
jection of a map of the world. Except for parts of Africa,
South America, Australia, New Zealand, and the Nether-
lands Indies, all of the great nations of the world—those most
likely to get themselves embroiled—lie within its perimeter.
The North Pole, of course, is smack in the middle. From
there, or from any other spot in the Arctic, strategic attacks
utilizing rockets or long-range aircraft could be launched
against the United States, England, Russia, China, France,
etc., with devastating effect. From Beykjavik, Iceland, For
example, to Berlin it is only 1480 miles. To Moscow it's
2,055, to Lisbon 1,835, and to London 1,175. Compare
these figures with the Dreamboat’s 9500-mile hop and it
becomes apparent that, even with equipment in existence to-
day, round-trip operational Hights from the Arctic to any
major military target on earth are entirely practical. The rock-
ets and guided missiles of tomorrow would make the urtiliza-
tion of these take-off areas inevitable.

With this in mind, America is faced with two responsi-
bilities: {a)) it must prepare to defend itself against artacks
from this region, and (b) it must be ready to launch its own
Arctic offensive. In both instances the Air Forces plav a pre-
dominant rdle. The Arctic is impassable to land and sea
forces. It is only by air that an enemy attack could be thwarted,
or a counteroffensive initiated. The Navy's ships can skirt an
iceberg, but they cannot penetrate the Arctic’s ice pack. In
a broad sense, therefore, the future security of the nation rests
squarely on the shoulders of the Air Forces. With operations
such as that of the Dreamboat, its leaders have demonstrated
that they are not asleep to this fact.

AlIR FORCE
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Before take-off time in Honolulu the crew of the Boeing Pacusan Dreamboat looked like
this. When they arrived at Payne Field in Cairo beards were longer and uniforms less neat.

AFRICA
INDIAM CAIRD
OCEAN ¢
@ PARIS
W CALCUTTA MOLCOW @ NN
@ RANGOON ATLANTIC
ICELAND
ASIA A OCEAN
GREEMLAND
NORTH
POLE
MAGNETIC POLE
@ HEW YORK
ToKyo
. DETROIT
NORTH wechicaco
AMERICA
@ SEATTLE

Boss of the Dreambear's flight was Colonel Bill W 54N FRANCISCO
Irvine (above). After passing over Arctic storms, PACIFIC OCEAN
the heavily loaded Boeing ship sped over Green-
land, Iceland, the Atlantic, the British Isles, Frange,
Switzerland, Italy and the Mediterranean. For sig-
nificance of flight put finger on Reykjavik and pre-

L]
- - : 1 HONGLULY
tend to swing extremities of flight line east or west

DECEMBER, 1946 39




How to cure an aviation
oil of blowing bubbles

Which of these beakers, do you suppose, contained the
most oil before they were both pumped full of air?
You'd never guess it, but they held exactly the same
amount. The oil to the left is mostly foam now—much
as it would be after getting an egg-beater treatment from
an aircrafc engine, In your own plane it might hinder oil
circulation, and indicate a false oil level. CHEVRON NATIOMAL CREDIT CARDS for private flyers are good
But see how the foam suppressor in Compounded RPM at airports in the United States and Canada. Ask your Standard

Aviation Oil kept the other beaker relatively free of bub- Airpart Dealer in the West... . or write 1o Standard of Califor.
Bles = hii as it S your ungim: nia, 225 Bush Streer, Room 1618, San Francisco 20, Califormnia.

Other compounds in RPM Aviaton Oil cleanse carbon
and gum from engines, keep it clinging to hot spots other
oils leave bare, eliminate corrosion and sludge. That's why
it will increase the time between overhauls and give you

happier flying.
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Forword ground view, showing how the heavy portion of the struc-
ture, engine mounts, spar, and landing gear protect passenger cabin.

Flight view of the Burnelli CBY. This version, built in Canada, is
rigged to carry cargo and passengers for back-country type operation
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BY WILLIAM S. FRIEDMAN, se:., A.C.Res.

w THE conventional airplane, the Fuselage is a shed de-
O signed to house the crew, the payload, and most of the
accessories. It is a form to hold the cockpit and controls. It
15 an extension to support the tail surfaces in proper space
relation to the power source and the rest of the airframe.
Aerodynamically, it is a dead loss, and the designer’s major
problem is to create a form which will include the proper
volume, have adequate structural strength, and offer the
least possible resistance to Hight.

A quarter of a century ago, a voung Texas-born desigr
named Vincent J. Bumelli finished barmnstorming the nation
in a giant twin-engined biplane which he designed ss the
first passenger transport the nation had ever seen. A conven
tional design, it was strikinply efficient for its time, but
still hauled a box-like fuselage almost the size of a Freight car
through the air. Bumelli thought the Fuselage should be
made to carry its own weight. The result was the develop-
ment of the airfoil-sectioned Fuselage, frst built in 1920,
Since that time Burnelli has undergone a long uphill battle
to sell the idea of an aerodynamically useful fuselage on the
basis of better performance, greater safety, and increased fat
space, usable for cargo and passengers.

The lifting fuselage offers several obvious advantages.
In the hirst place, nearly half of the lift required to keep the
plane air-borme even at slow speed can be derived from the
fuselage itself. A smaller airplane can therefore do the came
work. This point was best brought out by a study made by
a British airplane company which built several Freighters on
the Bumelli principle early in the war. They were consider-
ing both a Burnelli design and a conventional clean low-wing
monoplane. Both designs were to carry engines of the same
output and an identical pavload, 14 passenoers, a crew of
two, and 1,000 pounds of mail. The designs were to have the
same range and landing speed. Development proved that,
in order to achieve the performance, the conventional air
plane would have had to have a span of 85 feet, an rver-all
length of 65 feet, and weich 12,000 pounds emptv. Ifs top
speed would have been 210 mph.

Ihe comparable Burnclli design would have spanned 73
feet four inches and measured only 45 feet six inches in
length. It would have weighed but 9,320 pounds empty and
have had a maximum speed of 245 mph. In short, the same
job could be done with a smailer package, weighing fewer
pounds.

The study also indicated other advantages for the lifting
fuselage. The conventional non-aerodynamic fuselage con-
tributes no lift, and therelare imposes a dead weight on the
wing panels. The lifting fuselage, however, carrics a large
portion of its own weight, thereby reducing the bending
forces imposed on the main span. In the conventional
design, in order to get a wide wheel tread, it is almost always
necessary to attach the main legs of the landing gear to the
wing, in part or whole. This means that the wing structure
has to be beefed up to carry landing shocks, a stress beter
carried by a thicker member. As ships grow larger and
multi-wheeled trucks are needed, it will become increasingly
difficult to find depth required to accommedate this installa-
tion in thin high-speed wings. In a lifting fuselage airplane
there is enough span-width in the main cabin to allow
wheels to be artached to its outer periphery and still retain
the wide wheel tread required for adequate ground control.
At the same time, adequate depth is available for dual-wheel
trucks or any other multishoe armangement that may become
necestary.  Furthermore, the landing gear svstem can be
made accessible in fight for emergency adjustment and
release.

Accidental Evidence

One of the major safety advantages of the Aving wing
theory was given dramatic evidence when one of the flying
wings cracked up in 1938. The mishap was caused by faulty
maintenance, and the ship hit the frozen ground outside
Newark airport at a speed exceeding 120 mph. Sufficient
impact occurred to throw one engine 140 feet and tear the
ather one loose from the mount. The outer panels were
crumpled, the tail surfaces were destroved. Nevertheless, the

Top view of the CBY showing the proportion of fuselage and wing surface. The lifting
cabin provides half the dynamic support required for critical stages of slow-spesd Hight.

DECEMBER, 19446

43




getting a LIF Twithout 2 DRAG

fuselage remained virtually intact, and the crew members
walked away uninjured.

This happened for a series of reasons. The impact was taken
by the broad, fat surface of the airfoil Fuselage, which, for
its volume, proved stronger than the tubular form of the
conventional transport. The engines were at the head of
the structure, and the massive power plant and engine mount
structure absorbed a portion of the impact.

The broad fuselage was surrounded by all the highly
stressed members: the wing-beams across the ceiling, - the
landing gear structure at the sides, the engine mounts in
front, and tail-boom members in the rear. The box-like struc-
ture had greater resistance to telescoping than the tubular
fuselage shape.

With these obvious advantages the question arises as to
why the Burnelli theory has not been applied to the con-
struction of transport and cargo aircraft on a larger scale. The
answer probably lies in a conservative engineering trend
that is inherent in the industry. Remember that aviation
hung on to bestrutted and cross-wired biplanes for a couple
of decades after the cantilever monoplane was proven more
efficient. Controllable pitch propellers, Baps, variable camber
wings, hydraulic shock absorbers, wheel brakes, super-
chargers, and any number of devices considered vital today
were created during the first World War or immediately
afterward. Yet they were not populacly adopted until the
middle thirties. In a business where profits are short and
risk is high, it is too casy to build what has been proven
before, no matter how good the new idea looks.

Another thing that may have held back the development
of the lifting fuselage is the fact that Burnelli held one of
the few broad basic patents since the Wright Brothers, and
the outside building of a lifting fuselage would have been a
direct infringement. In addition, Burnelli holds over 60
patents applied to the prim:ip!e'. and detailed arrangements
of design for the employment of body life which is the basis
for the all-wing design, and the aviation industry does not
have a first-rate record for “paying off” for the origmators

of ideas.

CBY cockpit, designed for pilot comfort, has porchlike wisibility.
Situnted behind the engine, it is protected by the heavy structure.

I he plane currently being built under the Burnelli patents.
is a twin-engined cargo craft known as the CBY-3. The
arrcraft branch of Canadian Car and Foundry is completing:
licensing flights for type approval. The same design will be
built shortly in the United States.

The CBY series is a twin-engined high wing monoplane,
powered by two RZ000 series 1200-hp Pran & Whimey
radial air-cooled engines. The wingspan is 86 feet, over-all
length 54 feet six inches, clearance height 13 feet four
inches. OF the total lifting area of 1,234 square fect, almost
half is contributed by the fuselage.

The lifting Fuselape is divided into two sections. Prac-
tically at the center of gravity is a 750-cubic foot unobstructed.
cargo compartment, accessible from either side of the fuselage
by an accordion-type door set at tailgate height. The doors
are six feet wide. Behind this compartment is the passenger
section which can accommodate 24 passengers. An all
passenger version of the design carries 18 additional persons
in the forward section. The cockpit is conventional, re-
sembling most transport type twin-engine cockpits.

The landing gear on the current prototype is conventional
in position, using double wheels all around. While a tri-
evcle landing gear is optional, the current CBY design is
made to operate from short, unsurfaced fields. In these opera-
tions it has been proven better to have the heavier landing
members lead, both in take-off and in landing. In the new
transport, the wheel wells are accessible in fight for adjust-
ment and repair.

Despite the craft’s small size, the performance figures,
calibrated by noted test pilot Clyde Pangborn, are rather
startling. The craft, which weighs but 15,365 pounds empty,
has a payload of 10,000 pounds. It has a maximum speed
of 225 mph at sea level, and a cruising speed of 212 mph.
At 28,500-pound gross weight the stalling speed is 68 mph.
On 850 gallons of fuel its range is eight hours.

There are several variations on this desion. One is an all-
passenger express design, made for short-haul and feeder

(Continwed oy pave 64)

Wheel wells on the Burnelli are accessible in flight through a hatch
leading from the cockpit. On later models, the engine can be reached.
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Gliding and Soaring
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BY SANFORD A. WOLF

ack 1§ 1909, when Santos-Dumont built the ancesior
light plane “Demoiselle,” he prophesied that personal
Hying would always be limited by the cost of aircraft and the
ease of operation. Since then airplane builders have con-
sistently fought against custom-type production methods in
order to achieve lower prices, but they have been able 1o do
little about the ease of operation because tradition has worked
against any departure from the conventional stick-and-rudder
system of control. Now for about the first time, advocates of
a two-control system, which allows an airplane to be “steered”
through the air without the usually required close co-
ordination between stick and rudder, are making a dent in
the private airplane field. Aeronca, long a builder of con-
ventionally controlled light airplanes, has announced that
line production of the Chum, a spinproof two-place side-by-
side job using a two-control system, will begin early in 1947,

The Chum is a tricycle low-wing monoplane, built en-
tirely of riveted aluminum allovs. The only structural devia-
tion is the chrome-molybdenum steel tubing used in the
engine mount and landing gear. The wings also are metal
covered. The fuselage is made in five major assemblies,
center fuselage, fore and aft cabin, roof, and doors and tail
cone. These sections are joined by bolts and screws to facili-
tate easy repair.

The cabin is designed for ample head and leg room, and
all plumbing, electric and accessory lines are concealed by
interior panelling.

The control system is similar to that of the Ercoupe (li-
censed under ERCO patents), with linkage of ailerons and
rudder. Even cross-wind take-offs can be achieved by steer-
ing the airplane along the runway as an automobile would
be steered. Cross-wind landings are achieved by the same
relative technique.

The Chum is powered by the usual choice of opposed-four
B5-hp air-cooled engine. With a useful load of 540 Ibs., ir
has a top speed of 115 mph and a emising speed of 105.
Landing speed is calculated at 49 mph. The wingspan is
28 feet 8 inches, and over-all leneth is 20 Feet. Gross weight
of the aircraft is 1400 Ibs.

Special care has been given to interior comfort. Noise has
been reduced to the lowest possible level by such devices as
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Quiet, comfort and visibility feature Aeromca's
new two-control spinproof light plane, the Chum

engine mufllers and soundproofing. Cabin ventilation has
been carctully engineered, using an adjustable scoop in the
roof and no-draft ventilators forward of the door and in the
door-windows themselves. Cabin heaters are provided.

Visibility in the Chum is unusually godd, due in part, to
the pilot position in a tricycle plane, and partly to the slanted
design of the engine cowl. An electric starter is another popu-
lar feature. Cabin doors are unusually wide to allow easy
access to seats. Outside doors are so designed as to make it
impossible For a passenger to step forward over the leading
edge getting out of the airplane.

The production of the two previous designs, the Cham-
pion and the Chief, will continue at top pressure; 1946
production is expected to reach 10,000 units, 9,000 better

The Chum incorperated the ERCO two-control system eliminating
the controlled rodder. Below, the Chum's roomy coupe-type cabin
with extra-wide doors for easy entry. Note slanting instrument panel,
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than the best prewar year. Despite holdups in materials and
shipment, the halfway mark on this schedule was reached by
Aeronca in mid-September,

The cover picture on this issue has a new side-by-side
seating Chief in the background. While this design will
essentially satisfy the same operational need as the Chum,
it is a thoroughly conventional airplane. It provides some
interesting comparative figures for the benefit of those who
think that the two-control design makes an unreasonable
demand on a plane's over-all performance.

Chief
65 hp
100 mph
90 mph
525 lbs
420 miles

Chum
85 hp
115 mph
105 mph
540 Ibs
400 .miles

Power
Maximum speed
Cruising speed
Useful load
Range

The demand for light trainers for primary instruction under the 'GI
Bill of Rights has created an unusual demand for the Aeronca
Champion, 65-hp Continental tandem-sport often used as trainer,

Pmd_udiun 'N_||| continue on conventional Aeronca .-jgsjgn_!,_ The side-
by-side 'Chiﬂ_ still holds populanity in the 65-hp feld because of its
90 mph cruising speed and 420 mile range, and electric starter.

=5 -
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BY MAJOR GENERAL DAVID M. SCHLATTER

Deputy Commanding General, Air University

ans are fought on the battlefeld with a degree of suc-

cess directiv proportionate to the thoroughness with
which they are planned and thought out beforehand. The offi-
cers and men of the U S. Army who are charged with the re-
sponsibility of maintaining national security must plan in
peacetime what weapons they will use in war, how they will
use them, and against what targets. They must keep abreast
of the enemy's potential and they must be ready on an in-
stant’s natice to direct the utilization of the instruments and
technigues of war which they believe are the most efficient.

Technological advances have become so rapid and far-reach-
ing in their effect on weapons and doctrine, that the possession
of sound up-to-date concepts by the leaders of any nation may
well be the difference between survival and loss of national ex-
istence. Unsound ideas of air employment in Germany and
Japan spelled defeat for them in World War IL. Relatively
correct concepts enabled Allied airpower to be decisive in both
theaters. Future tempo will be greatly accelerated, hence
there is a need for better doctrines, continuously revised in the
light of technological progress.

It was with responsibilities such as these in mind that the
Air University started classes at Maxwell Field on the third
of September. The cadets and Hight instructors of wartime
days are gone. Maxwell is no longer an undergraduate school.
It is a postgraduate institution where the cream of Air Forces
personnel will strive for mastery of principles and techniques.
The Air Forces, whose only tradition has been the lack of
one, has declared open season on reaction and dogma. It mayv
or may not be true that the AAF “couldn’t fight its way out of
a paper bag” at this moment, but it must be remembered
that wars develop by stages. The planning period comes first.
It is followed by mobilization and fighting. We may be
pathetically ill-prepared to fight, but such things as the
establishment of the Air University prove that at least we are
not forgetting our first responsibility.

The importance of the university in the Air Forces scheme
of things is indicated by the Fact that it has been designated
as one of the eight major commands directly under Gen.
Spaatz’ jurisdiction. As a Headquarters it ranks above any of
the 12 numbered air forces, and on a par with such activities
as the Air Transport Command, the Training Command, the
Air Matériel Command, the Air Defense Command, ete. As
an institution of military learning, it is “outranked” only by
The Armed Forces College, which deals with Joint Staff ap-
cIitions on a theater level, and The National War College,
which deals with the direction of war on a national scale.
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The mission of the Air University is delincated in AAF
Regulation 20-61 as follows:

€1) To operate the Air War College, the Air Command
and Staff School, the Air Tactical School, the Special Staff
School, and the School of Aviation Medicine.

(2) To exercise broad supervision over the Air Institute
of Technology.

{3) To make a continuous survey of the over-all educa-
tional system, submitting appropriate plans and recommenda-
tions to Headgquarters AAF.

(4) To continuously survey and recommend civilian
courses to round out the instruction offered by AAF schools.

(5) To train, indoctrinate, and supervise AAF instruc-
tors presenting Air Force instruction at non-AAF schools.

(6) To review, revise, and prepare Field Manuals and
Staff Studies; to monitor tactical service tests; to review and
evaluate all antiaircraft matters other than the strength re-
quired for air defense.

The tenets which will guide the University staff in the ac-
complishment of its assigned mission are these:

{13 That the ultimate objective of air power is to force
the capitulation of an enemy nation by air action applied di-
rectly against the vital points of its national structure,

{2) That armed forces exist primarily to preserve peace.

(3) That all instruction and doctrines must be keyed to
the future.

(4) That the education offered by the Air University
should be divided into two phases: first, instruction designed
to furnish officers with the factual knowledge, skills, and
techniques essential to them as commanders and staff officers;
second, instruction to guide the future thinking of the Air
Forces.

(5) That instruction must in general be oriented
globally and the utmost use made of polar projection maps.

(6) That technical developments must be given continu-
ous study and presentation to keep abreast of scientific de-
velopments and to project doctrines toward the Future.

As indicated in AAF Regulation 20-61, the University is
composed of Headquarters (commanded by Major General
Muir S. Fairchild) and five subordinate schools. Supervision
is exercised over a sixth.

The Air Tactical Field at Tyndall Field, Florida is the
foundation upon which the rest of the University’s educa-
tional system is built. Some emphasis here is on a broadening,
stimulating orientation designed to guide Future thinking. The
courses will stress the responsibilities of a squadron com-
mander and comparable staff officers in leadeship, tactics,
and techniques, intelligence, communications, administration,
supply, personnel management, methods of instruction, pub-
lic relations, civil affairs, and new developments. The courses
will be oriented secondarily on the group level and broad-
ening subjects for orientation such as geo-politics, higher
organization, ground forces, and Navy.

The staffing of the school with instructors was accomplished
after a great deal of study and review of records of officers
throughout the Air Forces. The project had a very high pri-
ority in requisitioning officers for duty assignments. War
heroes such as Col. Hubert Zemke of the Eighth Air Force
Fighters, Col. Delmar Wilson of the Eighth and Twentieth
Air Force Bombers, Col. Richard A. Loge, veteran Aghter
pilot of the Pacific and the ETO, are typical key instructors
of the stalf. Commanding General of the Air Tactical School
is Brig. Gen. Joseph Smith of Scranton, Penna.

The curriculum of the Air Command and Staff School is
designed to train selected graduates of the Air Tactical School,
and certain others, to command Groups and Wings, and For
comparable staff positions. Instruction is divided between
teaching the necessary skills and techniques and the broaden-
ing phase designed to shape future thinking. Emphasis is
placed on how to apply air power at the level of the group, the
wing, and the air force, and the responsibilitics of the com-
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manders. Orientation is designed to lead more and more
toward careful thought on why, when, and where to apply
air power. The statt of instructors, all carefully selected senior
officers is headed by Brig. Gen. Earl W. Bames.

The Air Institute of Pechnology now being organized ar
Wright Field, Ohio by the Air Matériel Command has as its
mission providing instruction to assure scientific technological
development of AAF equipment, and efficient operation of
procurement, suppiy, maintenance, and engineering re-
sponsibilities assigned to the AAF. lts level is about the same
as both the Air Tactical School and the Command and Staff
School on the technical side. Initially, emphasis will be given
to develop young ofhcers scientibically educared to act as links
between the Air Force and the scientific world.

Special Staff School courses are given at both Craig and
Gunter Fields in Alabama. The school will provide specialized
instruction not otherwise available in the University to pre-
pare selected officers for administrative and technical assign-
ments on the staff of grotps and higher units. Courses include
air communications, public relations, senior intelligence, mili-
tary management, advanced air inspectors’ course, and gen-
eral air inspectors’ course.

The School of Aviation Medicine, which has been operat-
ing for years at Randolph Field, will continue to do so under
the over-all guidance of the Air University. At present,
courses are being conducted for aviation medical examiners,
aviation nurses, air evacuation, with a basic and advanced
course for Air Force Medical Officers. Technical supervision
will remain as heretofore with the Air Surgeon.

The top echelon of the new Air University is the Air War
College, commanded by Major General Orvil A. Anderson.
Its assipnment is to prepare selected senior officers for com-
mand and staff duty of higher Air Force units. The student
officers study organizations, strategical and tactical employ-
ment of Air Forces and larger units, the selection of target
systems, targets, and aiming points, strategic considerations
concerning defense against air attack, and the effects of the
application of atomic energy in acrial warfare,

Conducted along the lines of current and Future trends,
the Air War College encourages the study of new develop-
ments and their implications concerning future aerial war-
fare, involving both offensive and defensive measures, It is a
deliberative agency whose Function will be to consider and
present solutions to broad problems affecting the Air Forces.

The first class of the Air War College as well as the faculty
consists of the top senior officers of the Air Forces selected
from thousands of highly qualified, combat-wise, and experi-
enced officers available for this enviable assienment. This
course of study will vary from the other schools of the Uni-
versity in that the students will work as committees on various
problems along with the instructors.

Brig. Gen. E. W. Burmes, top

C.G. of the Air Univ. is Maj.
Gen. M. 5. Foarchild (night)
who started career as private

Maj. Gen. D, M. Schlatter, of
Ohio (left), University's Dep,
CG., is young, progressive,

Brig. Gen. J. Smith (right)
heads Air Tactical School,
Switched to AAF from Cavalry.

Col. H, G. Armstrong (left)
commands School of Aviation
Medicine  at Randolph Field

Air University comes directly
under jurisdiction of Hgs AAF
and Gen. C_ A, Spaatz (below),

man at- Air Command and Staff

School, is native of Nebraska,

Maj. Gen. . A. Anderson supervises
Air War College which is the top
echelon of the Air University.
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The Sperry Attitude Gyro gives the personal plane operator
a quick visual picture of his attitude at all times, at ANY
flight angle. The air driven Sperry Attitude Gyro is an
important new primary instument for the personal plane
operator. It makes llying safer and easier at mght, i clouds
or under the hood because it gives continuouns, unmistakable
attitude indieation regardless of the position of the plane in
relation to the ground . . . regardless of visibility or extreme
turbulence. Because the Sperry Attitude Gyro enables the
operator o visualize attitude at a .\.ih};lc glanee, recovery
from banking, gliding. diving— any awkward or hazardous
flight position—can be swiltly, accurately accomplished.

THE SPERRY ATTITUDE GYRO FEATURES

FREEDOM FROM CAGING. No flight limitation, therefore FREEDOM FROM TUMBLING. lnsured by special gimbal
no caging device or other adjustment required. mounting, providing continuons attitude indications.

FREEDOM FROM MISINTERPRETATION. Highly visible FREEDOM FROM FATIGUE. Attitude visualized at a glance
markings on stabilized sphere are dependable safeguards. makes for strainless fight control.

. omons ABVANTAGES Sperry Gyroscope Company, Inc.

Pattcria In

5.

'..5““”'5.‘“ & Sample ﬁ'“'““"""l‘u“ EXECUTIVE OFFICES: GREAT MECK, NEW YORK - DIVISION OF THE SPERRY CORPORATION
f'u“htﬁl:iﬁ]“ 4 Ealnl;‘TH!'lh‘lf“"““ LOS ANGELES « SAN FRANCISCO + SEATTLE » NEW ORLEANS + CLEVELAND - HONOLULU
3 L,,:‘IEM!I s ilable 1...;..:.-&5““5‘ Rireraft: Gyropilots «  Gyrosyn Companses «  Alitode Gyres  «  Directional Gymos  «  Gyro-Horizons «  Delomation

. i A Indieatars » Automatic Radio Direction Finders s Inttromen! Landing Syuiems « Traffic Control Systems « Marine: Gyre

i |
x Cperatet
bl Compattes = Gyto-Pllaly = Gyro-Mageetic Compasses » Incandescent Searchlights « Steering Systems « Radar « Loram

Industrial: Failroad Fadio « Microwave Relays « Migroling Test Equipment « Kiysiron Tubes « Strobodyne « Knockomets
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It can ice up safely and fly inverted without even leaving ground

'tronic trainer

NE OF THE FInsT radical departures in the design of
Hight trainers was demonstrated recently at the Curtiss-
Wright Propeller Division in Caldwell, New Jersey. Under
instrument conditions the Dehmel trainer “flics” upside-
down, ices up, and generally gets itself into any trouble
which might confront its prototype plane. The great advan-
tage, of course, is that the student can make a final landing
several feet below surface and still walk out of the trainer.
The Dehmel unit differs from previous devices in that it
is_entirely electronic in operation. It simulates exactly the
Hight characteristics of a particular airplane as expressed in
instrument readings and in the sounds the pilot hears. Al
though originally the Dehmel trainer had angular move-
ments, these were eliminated to prevent the student from
trving to fly “by the seat of his pants.”

The Curtiss-Wright trainer is hased on an electronic
computing system which continuously, and instantly, solves
the differential equations that express the motion of the ajr-
plane in space. The circuit emploved is principally a multi-
servo svstem in which the variables are introduced as poten-
tials, obtained From voltage dividers actuated by the controls,

These dividers are shaped potentiometers, contoured to
produce voltage variations corresponding to the moments of
thrust created by each airfoil or engine control. The factors
expressing these variables are of the same form for anv con-
ventional bxed-wing airplane, so that any one electric com-
puting machine can be adjusted to simulate the characteristics
of other types of aircraft in the same general class.
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When the controls are operated, the interacting effects
of lift, drag, thrust, and the other varied moments and
forces acting on the airplane are developed as electrical volt-
ages. ‘These signals are sent to the computing machine which
derives the correct solution to the differential equations and
sends them to the proper instruments, where they are ex-
pressed as changes in speed, climb, tumn, pitch, or roll. The
same impulses are also used to vary the control load and the
sound simulating device, and actuate the course-plotting
unit and the radio navigational aids.

The entire Dehmel trainer is contained in a single unit
requiring floor space of only 3% x 8% feer. It will operate
on ordinary house current, 15 amperes, 115 volis. The servo
motors are the type used widely in antiaircraft gun directors
and bomb sights. All of the electronic tubes are of the com-
mon commercial type and can be obtained in anvy good retail
supply store,

The traner can be set up to simulate any range in the
U. 5. adding such occurrences as icing, cross-wind, and
rough air. The course of the plane during any specific prob-
lem is traced on a rotating disc. While the presence of an
instructor is desirable, it is entirely feasible for the student
to set up his own problem and fiy it

Currently, trainers for the AT-6 and P-38 are being built.
However, special trainers are being created for Pan American
Airways to provide ground instruction Facilities for the crews
of Republic Rainbow transports. This setup includes posis
for two pilots and a fight engineer.

Dr. Dehmel, inventer of the Curtiss-Wright electronic trainer (be-
low ), checks the recording stylus on the special setup for P-38s. The
device reproduces the characteristics of the airplane by means of elec-
tronic circuits controlled by potentiometers. The arrangement of the
electronically controlled mechanism which computes the instrument
indications for the new trainer is shown at left. Picture shows the
technician pointing out one of the automatic servo-mechanisms,




Navar, Navaglobe, Navaglide and Navascreen apply

radar to the problem of all-weather flight operation

HERE ARE two prime problems in the expanding air traffic
Tpi::tun.'. One is longrange navigation, and the other is
reducing the weather bogey to the point where airmen will
be able to fy heavily loaded airwavs and use busy airports
under almost any meteorological extreme, Methods for solv-
ing these problems were outlined recently by engineers of
Federal Telecommunication Laboratories, associate of the
International Telephone and Telegraph Corp. The proposal
applies four interrelated systems known as Navaglobe, Navar,
Navaglide, and Navascreen.

The solution to long-range navigational problems is peo
posed by means of Navaglobe, which involves the use of
low-frequency transmission stations, each of 1500-mile
range, strategically positioned over the earth’s surface. Sixty
stations would be needed to position all ocean areas, and no
more than 75 to cover the earth, with the exception of the
polar caps. These would be omnidirectional stations, some-
what like the CAA omnidirectional range stations, which
operate on Very High Frequency and have very limited
range. The setup would permit a pilot to determine his
horizontal angle, relative to the station, and his true bearing
relative to North. By tuning in on two such stations, the
pilot could obtain cross-bearings, From which a fix could he
determined. These bearings could be obtained from two
dials on the instrument panel, which give him at a glance
the direction in degrees and the azimuth. Used in conjunc-
tion with a magnetic or gvro compass, the system permits
the pilot to By a correct, errorless course.

In normal overland fving, the system of radio ranges and
other aids to navigation give the pilot adequate information
on course and location under normal visibility conditions.
It is when the weather closes down that air trathc must know
exact locations of airports and obstructions and the position
of other planes in the vicinity. The Federal system proposes
to solve this by use of Navar and Navascreen,

Navar is.an application of radar principles which provides
the airways control point with an electronic “moving picrure”
of all traffic in the area, reporting the exact position of all
aircraft in altitude as well as azimuth. A condensation of this
picture is then retransmitted to the airplanes equipped with
a special instrument known as a Navascope.

The Navar control points will be able to account for all
aircraft within 80 miles of the station, whether or not thev
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are equipped with Navar, Aircraft in the control area are
classified in three categories: member planes, which are in
the area and tuned to the particular frequency; guest planes,
which are Navar equipped, but tuned to another frequency;
strarigers, planes whose Navar is not aperating,

Ground station equipment includes three units, each of
which picks up planes of a particular category on its scope.
Each scope has a projector which throws a dual image, one
on the face of the scanner, the other onto a large map of the
area, which acts as a screen on the wall. A small figure is
focussed on each airplane in the scope, which in turn is
projected in correct relative position on the screen.

Once this adjustment has been made, it is taken care of by
a semi-automatic machine, which keeps the number moving
along with the airplane image, and only requires periodic

(Continned on page 64)

This is how the ground display of the Navascreen looks to operators
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Three functions of MNavar which provide ground
PPl on the position of planes within 73 to 100
miles of the station. Indicabons are in distance; in
azimuth as well as a comprehensive picture which
shows all aircraft in the area with responders.

Schamatic of

¢ operation of the MNavascope, which
determines the position of the airplans and t
mits th pulse to its PPl indicator together
appropriate synchronizing signals for contr i
the rotary and mdinl sweeps of the indicating unit

Rodiotion paotterns for the Navaglobe system, which
calls for a universal system of marker stations from
which aircrift can obtain constant navigational po-
sitions. A network of seventy-five stations cin cover
the globe with the exception of the polar caps.
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Cargo-Passenger ver-
sion of the Superfort,
Boeing's Stratocruiser
combines iciee

with ease ﬂf operation

OMMERCIAL AVIATION inherited 4 lot of valuable things
c from the military—radar, water injection, and fast wing
sections, to mention just a few. Among the most valuable
was a military cargo-transport called the C-97, whose an-
cestor was the Superfort. Mustered our, it is called the
Boeing Stratocruiser, and is destined to make its appearance
shortly on the world skvway svstem. This article will not
concern itself with the passenger accommodations, for the
commercial phases of itz pedformance are well known. Pre-
vious publicity has already emphasized its 43 per cent useful
load, its 340-mph cruising speed, and the fact that the entire
Fuselage s pressurized to allow overweather opemtion. It
has also been widely publicized that great care was exercised
in extracting the maximum in passenger comfort by ultra-
modern soundproofing, luxury seating, gallev and lavatory
Facilities, and the like.

From the pilot’s point of view, there are still a lot of
questions to be answered, First, what are the handling char
acteristics of this hich wing-loaded airplane? There have
been heavily loaded planes in the past that were inferior
in _handling. This inferiority, however, stemmed not From
loading but from lack of correct design for the craft’s par-
ticular job, The development of special wings in the Boeing
117 enables the airfoil to do more wark for its surface and
weight than was previously considered practicable. When the
pilot sits down at the controls of the Stratocruiser, he gets
an impression of space and order. Seats are adjustable to and
from the control column, in height and in back angle. Rudder
pedals are adjustable in height, Unlike many previous four-
engined designs, the Stratocruiser allows the flight engineer
forward vision. His position is behind the engine control
console, which is set between the pilot and co-pilot. This
makes the engine controls available ta all three members of
the crew, eliminating duplication of engine controls and
engine instruments.

In the control svstem itself. surfaces are aerodynamicallv
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balanced so that, by the application of properly placed Fric
tion reduction, power-boosted controls are made unnecessary,
This means that the pilot can still “feel” the airplane. The
overhead switch panel marshals all secondary functions such
as auxiliary power, hydraulic pressure, and starting con-
higurations. Among the navigational instruments utilized are
the drift-sight and ground-speed indicator, Pioneer fluxgate
compass, Gyrosvn compass, radio compass, and autopilot.

Flight Procedure

The cockpit arrangement for the C-97 offers great latitude
in opetational responsibility. Ordinarily, the pilot starts all
four engines, with either the co-pilot or the engineer assist-
ing on mixture and throttles. After starting, engines are run
at 1,000 to 1,100 rpm until oil temperature reaches 40°C.
Then it is raised to 1600 revs, where prop governors. and
Feathering switch checks are made. Then the warm-up speed
goes to 2100 for magneto checks. From here the run is made
up to take-off power and turbos are ser. All pilots go over the
printed check list before taking off,

After getting tower clearance and taxiing to the runway,
the Hight engineer sets the cowl Haps, and the co-pilot de-
presses the flap to 25° for takeoff. The nose wheel, on a
vertical pivot, centers automatically. Two methods for take
off are possible. On a long runway, power is applied gradu-
ally, with differential throttles used o maintain course in
the carly stages. For shart felds, brakes are applied and
throttles are opened, then brakes are released gradually. A
straight course is maintained by using both brakes and rud-
der. The control wheel is eased back at 90 mph to clear the
nose¢ wheel from the runway. The airplane will Ry irself off
at 100 to 120 mph depending on the load.

Once the ship clears the ground, brakes are applied to stop
the rotation of the wheels and the landing gear is retracted.
At 140 to 160 mph indicated, the Hap is pulled up, and
power is reduced from a manifold pressure of 49 inches of
mercury to 43.5 inches in the first stage. At about 1,000
feet, cruising climb power reduction is made, cutting to 39
inches. The Aight engineer sets the cowl Baps to “cool” after
the hrst power reduction.

The C-97, like every other airplane whose design was
influenced by the late Edmund T. Allen, is easy to control.
Ome hand on the wheel is énough for any mancuver. There

5 minimum unba.ance when the gear is down or the Haps
are extended, and no trim set change is required.

In flight the engincer, who handles the fuel system, shuts
ofl fuel boost pumps one at a time, checking the fuel pres:
sures carefuly as the change is made to engine-driven pumps.
Intercoolers are adjusted o about half open, to give proper
carburetor air temperature. Since the aircraft is so large, the
flight engineer can simply go downstairs and check landing
gear and Hap position from a window in the lower deck. At
10,000 feet, the C-97 will indicate 200 mph at 60 per cent
of power, 1,200 hp per engine. After leveling off, the flight
engineer cuts back to aute-lean for the remainder of the trip.
At cruising altitude, the plane is turned over to the automaric
pilot; and the navigator becomes the hardest working member
of the crew.

During descent it is good practice to build up a little speed
to make up for time lost in climb to altitude. In going up or
coming down, the Hight engineer handles cabin pressure
contrals. While the actual pressurization is automatic, his
job is to check its operation and make sure that doors and
hatches are closed. He also checks temperatures for passenger
comfort, operating the regulator on the co-pilot’s panel,

In actually coming in the co-pilot lowers the landing gear
at 190 mph indicated, on the downwind leg of the approach.
On the base leg, Aaps are lowered to 25°. The approach is
made at 150 mph, and full H.‘lp is lowered two or three miles
away from the feld. Because of the connected trim tab sys-
tem, no manual adjustment is required in lowering Aaps.

While the pilot is making power adjustment, the co-pilot
gets tower landing instructions. Final approach is made at
125-130 mph. Props are set at 2400 rpm, and manifold is
ser for Full take-off horsepower, just in case. The Strato-
cruiser Jands ar 100 mph. and can be flown in or fared out
before it touches down.

Normally the nose wheel is kept off the ground for the
first thousand feet, but it can be dropped immediately for
cross-wind landings. Full brakes can be applied for shor
stops, and on both the late series C-97 and the commercial
Stratocruiser reversible pitch propellers are available o cut
the run even Further.

Once on the ground, the Aaps are pulled up by the co-pilac.
Except on abnormally hot days, the cowl] faps are kept closed
during approaches.

C-97, with highest wing loading of any plane in operation, has easy control,
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Here on famous Northrop Field you have

many advantages in preparing for your aeronautical

engineering career. Birthplace of the revolutionary Flying Wing

and the war-renowned Black Widow, this great aircraft research,

development and production center includes Northrop Aeronautical
Institute, as a division of Northrop Aircraft, Inc.

Here the aviation industry’s urgent call for practical aeronautical
engineering graduates is being met by training which reflects the
Institute's association with Northrop's hi;to?-makiug achievements
in research, design, and development . .. and, equally as imporrtant,
with the day in and day our engineering and production problems
of a typicsl employer of aeronautical engineers. Here are ideal
conditions for the best possible foundation for yowr future in aviation.

: ,(;. !
Wy "':;lfr'“'

Intensive Training for Early Start

on Your Career

At Northrop Aeronautical Institute your
training is ficted to your educational
background. Whether you ke a Basic
or Advanced course you concentrate ex-
clusively on aeronautical subjects. Your
training is stripped of all non-essentials.
You learn design and engineering as it
is actually practiced in the industry. You
get the RFGHT training for success, in
the shortest possible time.

Extensive, Modern Training
Facilities

The Institute's buildings were specially
designed and equipped for the training
programs apen to you. All facilities are
new, with engineered lighting and
seating, complete drafting equipment
and tables for each student, and the
modern shop apparatus required for

our practical training. Every effort has
Eeen made to assure that you will learn
better and faster.

Frequent Starting Dates,
the Year Around
You are not limited to two widely
separated starting dates, as with the
usual college semester plan. You can
plan far ahead and count on commen-
cing your training at a convenient time.
Veterans and men leaving the service
soon can thus make definite plans in
relation to poste-service “vacations™ and
responsibilities. It is suggusted that
you make an early reservation.

SEND COUPON FOR FULL INFORMATION

NORTHROP AERONAUTICAL INSTITUTE

1545 Eost Broodway, Hawthorne, Los Angeles County, Califernia

L 0%y
1 E EE Cp
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\L"‘t ﬂ"r
i
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AERONAUTICAL INSTITUTE

Please send me your free illustroted bocklet ond complete
information, incduding starting dotes and tuition rotes, on
your Aeronautical Enginesring courses.

A A AT AT T T T AT R ERERTE R ERERERER SR

(Mama)
T2 1545 EAST BROADWAY {Address) (Age)
“/n,, HAWTHORNE, CALIFORNIA ¢ & e SN
2 Op % ye 2 3 {City) (Zone) {State)
4 v =
EN rog cant Check one: [] veteran in Service [ Clvilion
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o over a decade, the Douglas DC-3 has been the wheel

horse of U, S. air lines. During the war, hundreds were
built for Troop Carrier and Air Transport Command, and
used wherever the Armies moved. As a postwar project, Doug-
las has repurchased some of the best C-47 transports, put
them through a Factory rebuild and refurbished them as execu:
tive transports for sale to individuals and companies.

Two general Hoor plans are offered, one calls for four 3-
seat couches, facing inward, in the Forward part of the cabin,
plus a grouping of four seats on either side of a table on right
side of the plane, as shown in the upper picture. On the left
side, opposite the aisle from this group are two seats, one
facing a desk. Better-than-airline buffet and dressing room
facilities are provided.

The second arrangement is generally similar, except that
there is only one set of couches, as seen below, right. This
version has a console on either side of the settee, one used for
storage, the other containing a radio, as shown below, left.
I'he couch can be converted into a bed by removing the arms
and lowering the pullman-type curtains stored in the drop
rack overhead. EH{'l.‘LII!:i'L'J.:-I}'Pg: LrANSports can be serviced al-
most anywhere in the world. The ships are being marketed
at $115,000, a Fraction of their contract cost.
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service command

PICTORIAL REVIEW

The Ninth Air Force Service Command in Eng-
land . . . the Normandy invasion . . . the fight
for France . . . and the battle for Germany.
The whole exciting story is told in text and hun-

dreds of exclusive photographs, including per-
sonalities, action shots, and the scenery which
you knew as ETO. Written by, about, and for
the Ninth's enlisted men and officers this book

is a lasting record of victory. Use the coupon for
ordering either the $1.50 or the $2.50 edition.

AlR FORCE BOOK DEPARTMENT AFs
345 Fifth Ave., New York 17, N. ¥.

Please fill my order for The Ninth Air Force Service
Command Pictorial Review as follows:

........ copies regular [poper cover] edition at $1.50 each
........ copies de luxe [cloth-bound) edition ot $2.50 each
for which | enclose §...........

BUAME . o s e R L
STREET . uiiisiimmrni v st A e
CITY ANB ZONE- . s s o et seisieals e
STATE!; 8.1 lis Wity AR L, o LN —
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For future reference—last month's
entries in aviation's personal ledger

22 September

Ammy-Navy Liaison Committee on Medical Research, de-
cides that under present conditions, around 750 miles per
hour is the safe speed limit for the human body. Mechanical
safeguards rather than super-selection and training of aie-
men is decided on for safety at supersonic speeds,

23 September

CAB announces a new regulation under which airline and
large private aircraft must be fireproofed. Non-inflammable
hydraulic Auids, hreproof bulkheads, fire resistant hoses are
among the changes required.

25 September

TWA shows first Aying post office at Washington Airport.
Mail is sorted, cancelled and made ready for distribution in
flight on this converted C-54, as it is on a mail car on ground.

An approved type certificate is issued by the CAA on a
JATO (Jer Assisted Take-Of) motor—the hrst rocket device
to be approved for commercial use. Manufactured by Aero-
jet of California, it will be used to boost DC-3' and DC-4's
out of short helds.

Thirteen nations participating in PICAO decide to main-
tain a chain of 13 vessels in the North Atlantic to act as
weather stations. U. 5. will maintain 8, one jointly with
Canada.

29 September

General Carl Spaatz announces that competition for several
aviation awards and trophies, suspended during the war, will
be revived. The prizes to be revived during 1946 included
the Mackay Trophy, the Collier Trophy, the Cheney Award,
Frank Luke Junior Memorial Trophy, Edward 5. Evans
Glider Trophy, Daedalian Trophy and the Columbian Tro-
phy. The Mackay Traphy is the oldest, dating back to 1912,

Aircraft Industries Association announces a backlog of
27,795 private airplanes in U.5. Two to three place light
planes lead in popularity.

1 October

Air-mail rate goes down to five cents an ounce.

MNavy Lockheed MNeptune, Truculent Turtle, sets world's
distance record, Perth, Australia to Columbus, Ohio, 11,236
miles in 55 hours and 15 minutes.

5 October

Icelandic parliament ratifies agreement giving the LS.

use of the Bevkjavik airport,

6 October
Boecing Superfortress “Pacusan Dreamboat”  compleres
flight from Hawaii to Cairo, 9500 miles over the North Pole
in 39 hours 33 minutes, proving feasibility of fights over
po]nr cap. _: g
- (Continwed on page 61) —©
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“What does she look like, Joe...?”

2

47 wish I could see again, just for
a minute . ..

“But when a Jap grenade has
taken your eyes away, it's no use
wishing. And I've been blind for
fourteen months now ...

“It's funny, though. In some
strange way, she has helped me to
see, Helped me to see a lot of things
I wasn't so sure of . . .

“Hearing her voice has made me
see something of human kindness,
and basic human goodness.

“It's not just that she and the
other USO folks are here to ‘enter-
tain’ —though God knows that
means an awful lot when you're

shut into a military hospital . . .

“It's the fact that we're not for-
gotten, that counts, That you peo-
ple outside these hospital walls do
remember us. I think a man can
somehow stand any sacrifice so
long as folks remember what we
did.

“What I see when she sings is—
America. I see you folks out there
trying to help us. I see you giving

money to the USO so that our lot
will be a little easier to bear.

“And I see you—through wvour
giving — doing more than you'd
ever believe to reopen the doors of
life to us. I see you shaking us by
the hand, and saying: ‘Don't worry
.« - we'll never forget!

“So ... please . .. keep giving to
the USO! 1 know you will—right

now!™

Don’t let them down!

DECEMBER, 1744
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-]-hu new giopal giant that
is today’s aviation industry...and
fomorrow’s...Is no stronger than its
manpower. More than any other in-
dustry, aviation demands a high de-

gree of technical and professional l
skill. This requirement prevails in |
every depariment of operation,.. T
and there is only one way to qualify.
The answer is training. . . thorough
training...recognized training...ot
an institution where leadership is a
tradition and character is a creed.
SPARTAN...the University of Avia-
fion...is just such an institution.
Here you will find every focility
for the highest calibre of aviation
training in all its phases. For this
there is no substitute, and for a
preview of your place in this in-
dustry of world-wide opportunity,
clip and mail the coupon ot once,

It's the only publication of its kind
in print. It's the preview of your
place in aviation.

SPABTAN

UNIVERSITY OF AVIATION

SCHOOL of AERONAUTICS COLLEGE of ENGINEERING

MAXWELL W. BALFOUR DIRECTOR, ADDRESS DEFT. AF126

I TULSA, OKLAHOMA

Spartan School of Aeronautics  Dept. AF1Z
Tulsa, Oklaboma

Plawie waed my “Maiter Lat of Dppanestim in hestipn” immadiaisly Aha,
pout b page Catalog.

Name__ —_— Ale
Address City. Sate
leiigbe wiegh of oot beancher camwibi o
Flight Instrumenis
Mechanics Acronantical Engineering
Airline Maintenance Engineering

Hadia
Meteorology  Management and Operations

Spartan is fully approved for traln-
ing under the G. I Bl of Rights
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FOR THE RECORD

(Contraued |rom page 391
7 October

The United States Court of Appeals questions the authority
of the Civil Aeronautics Board to reopen the West-Coast-
Hawaii Air Routes case which allowed United Air Lines
to start such service but denied the right to fve other com-
panies.

10 Octaber

Control of research on remotely guided missiles is put
under the Air Force, thereby ending a two-vear dispute with
in the War Department.

13 October

Six light planes land in the heart of Oklahoma City as
National Awviation Clinic opens.

AAF starts work on $25,000,000 to $35,000,000 project
to turn 70-square-mile region at Muroc Dry Lake into airpon
for rocket and jet aircraft.

14 October

AAF high command considering plan to transform heavy
bombers into guided missiles to be directed against targets by
remote control. Such missiles could fly 3,000 miles or more,
and act as stop-gaps until long-range rockets reach production
stage.

15 October

Navy holds first public demonstration of radarguided
“bat” bomb; will train all air units in its use.
16 October

CAA announces that it will install radar ground control

approach systems at Newark, Chicago and Washington, D.

AAF, with the backing of General Eisenhower, is again
planning seventy air groups.
18 October

Flovd Bennet Airport, used by the Navy since before the
war, is returned to the city of New York for commercial use.

General Carl A, Spaatz, C.G. of the AAF congratulates Colonel C.
5. Irvine (left) who commianded the Boeing Pacusan Dreamboat
(see page 38) after the planes return to Washington, D. C. from
Cairo, WAC Captain Ruth Saltzman of Washington, D. C. made the
long flight from Honolulu to Cairo as the Dreamboat’s mascot.
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51'&“"*‘“6 SILVER TIf Cup

For the man who served

Qur first e clip like this was custom-made for
o flier. We figured athers would like one too,
becouse it's o fine looking, useful piece of
jewelry bearing the regulation Army wings
Islightly reduced in sizel that every Army ffor
is proud to wear. Hondsomely wrought in
sterling silver. Five dollars, including the tax.

Just mail this coupon with your check or
money order. We poy postoge ond insurance.

GEORGE Gentlement Enclossd is $3 for my Army wings
the clip.
SCHOFIELD
Manufacturing Jeweler Nome
21 Maiden Lone, PP
MNew York 7, N. Y.
City and State

Air Force Book Department
545 Fifth Ave., New York 17, N. Y.

Please send me ........ copies of HOW TO
FLY ot 50¢ each, for which | enclose $




18 jawels, shockobsorber,
onlimagnetic, 12 howr,
and 30 minule récorders,

14 kt. solid geld case, $284
Stainless steel cose $142.50
Federal Tox incleded . 0
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KELBERT WATCH COMPANY, INC. « 408 Bilth Ave., Maw
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York 20, ML Y., Dept. 34 §

The Approved Al- Pirpose Distreds Signal

| AP D)/AY/NITE PlsTress

LUNIIE siGNAL

1,500,000 NOW BEING MADE FOR ARMED FORCES

& STAMDARD — U 5. Navy and
.S, Havel Ar Force,

P STANDARD —U. 5. Marine Corps.
Jc APPROVED by the U.5. Coanl Gusrd
for ships Tifsboats and iila ralts,

& APPROVED by the Civil Aurssawtics
Administrotion an replocament or
~ Very pistel and cortridges.
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d held. 5afe. Dependable.
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Light —less than 7 e2. Compact -mm :.:.;
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container. Can be seen day of night when T.::.:Idh -
ohbacure pistel or roman - candle fype signal l-;. i
all merine ond aviativa sepaly dealers. Accept ne substitet
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LIFT WITHOUT DRAG

(Cortinued from page 441

service. Another is a flving mailcar, equipped with twin
pick-ups and a Full mail-sorting arrangement.

Future Design

Probably the most discussed of Bumnelli’s designs is a four-
engined craft currently being considered by one of the major
foreign carriers. This CB-7 design will be built for 3,000
mile ocean trips, carrving up to 72 passengers, depending on
the cargo-baggage proportion.

Like all previous Burnelli designs, the CB-7 will be a
lifting fuselage craft with appended tailbooms carrving the
tail surfaces. It will span 115 feer and have an overall
length of 71 feet 6 inches, and will be powered by either
tour 1710 Allison engines or two 3000-hp Pratt & Whitney
Wasp Majors. If the Allisons are used, the power plants will
be placed one behind the other, with the rear units slightly
inboard. Power will be fed through shafis into 2 unitwin
gear-box, which will deliver to six-bladed contra-rotating
propellers. The system will be equipped with an emergency
throw-out system which will allow any single engine to be
disconnected automatically in case of power failure.

If the air-cooled units are used, they will be complerely
buried in the Fuselage, and cooling air will be ducted in line
with the indirect cooling system patented by Burnelli almost
a decade ago. One of the major concerns of ocean operators
of transport landplanes is what might happen to their planes
in the event of ditching. Anyone who Bew with Air Trans-
port Command during the war remembers the briefing on
this subject before each overwater Bight. While this prablem
is alleviated by the absence of military risk and by scrupu-
lous airline maintenance, the possibility of having to set a
landplane full of passengers down in the ocean is alwavs
present.

Safety Feature

Bumnelli’s oceanic design incorporates a bulkheading sys-
tem which would tum the lifting fuselage into a Hoat-scow.
Because of the Rat bottom, the craft could be set down on
the ocean without the usual risk of breaking up which dogs
the average fuselage airplane. By the use of a patent device,
the outer wing panels can be jettisoned, making the fuselage
a hvdrodynamically stable object which could Aoar and
shelter its passengers until aid came.

A cargo version of this design is also planned, which will
have a cargo capacity of 5,500 cubic feet and 800 square feet
of reinforced Hoor space. The ship will be rigged to allow
easy lodading from either side, or through a split ramp in the
end of the aerodynamic Fuselage. A part of the trailing edge
clamshells up and down, the lower portion forming a loading
ramp that can be lowered to any desired height,

In either version, the CB-7 is calculated by its designers to
have a top speed of 375 feet, and an economical cruising
speed of about 300,

Future design possibilities in the lifting fuselape class of
airplane have been enhanced by the recent development of
40 per cent thickness wings in the laminar flow class. Proof
that a wing section whose depth is 40 per cent of the chord
can have top-rate efficiency gives the Bumelli idea one of the
features it has always needed—maore head room inside the
center cell. While this is benehéial to the larger designs,
their size has allowed use of previously known thick sections
to advantage, The introduction of these 40 per cent curves
to the fiving wing will allow their use in Feeder and charter
planes, and may eventually introduce the lifting fuselage
into the private flving feld, where structural safety might
show to advantage in compensating for the mistakes of the
Sunday pilot.
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AFFORD A PLANE?

(Comtimued from page 35)

plane with provisions for five passengers, at medium range,
and, incidentally, would he efficient For charter and executive
use. The estimated selling prices of these four examples are
shown on the last line, illustrating the marked effect of in-
creased performance, load capacity, and quality upon price,
the range being all the way From $5,300 to over $10,000.

These estimated selling prices weren't just taken out of a
hat. They were developed carefully and in detail. If any-
thing, the estimated sales units for two years and the 80 per
cent leaming curve tend to be optimistic. For purposes of
illustration, the hypothetical Airplane B was taken as the
smallest practical four-place plane in this performance class,
and it was assumed thar 100,000 units would be manu-
factured in two years, just to see what effect substantial pro-
duction would have on its selling price. Optimism was the
guide in estimating various costs. The selling price of this
very desirable ship comes out $2,860, quite a substantial
reduction. It shows what may some day be expected when
increased production is possible.

Bur $2,860 is still a long way From the $1,500 large num-
bers of consumers might be expected to pay. Surely no one
could expect to sell 50,000 such planes per vear even at the
low price of $2,860, with lightplane utility as low as it is.

However, this is not a too discouraging picture. Rather,
it is highly encouraging. The only discouraging thing is that
many people, especially outside the industry, have gained the
idea that the airplane everybody wants will be here nexe week
or at the latest five vears from now. Most people in the pri-
vite plane industry will agree thar the day will come when
we can give the consumer what he wants at the price he
wants to pay, but they would not venture a guess as to when.

Lower initial costs, which have such a tremendous effect
on operating costs, will be the culmination of a long period
of intensive technical research and development in pantner-
ship with the breaking up of the vicious economic circle we
find ourselves in today. Customers have kept faith and
bought large numbers of private airplanes even though they
haven't much utility for them, making the first opportunity
to break that circle. The next step is to provide mare airports
in more places, many of which should be a means to an end
instead of an end in themselves like our prsent approach,
thus improving utility. That means more customers will
keep their planes and more will buy. More airports and more
planes will provide the opportunity of spreading overhead
costs and provide competition, both of which will react to
reduce direct operating costs. That means more buyers.

Manufacturers will enter this evele too. More customers
buying and retaining airplanes will mean larger production
arders which, when combined with improved design for per-
formance with less horsepower, design with attention to
maintenance detail, and design with emphasis on simpler
construction detail, will result in lower manufacturing cost.
Some producers will pass this saving along to the customer
in the form of lower selling price for substantially the same
product. Other producers will pass it along to the customer
in the form of an advanced product at substantially the same
price, for example twin-engine safety and performance in the
small airplane, less noise and vibration, greater comfort, ap-
pearance and convenience, higher performance, greater in-
strumentation including radio and radar navigation facilities,
and greater safety. Both approaches will be beneficial, and
will result in still more buyers.

By the time we complete that cycle 10, 20 or maybe 30
times, we will have owning and operating costs low enough
and utility high enough to start attracting enough customers
to reallv get into mass production,
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AVIATION?

Modern Air-craftsmanship
Training will send you
farther and faster ...

Only thorough, modern creftimanship in troining can
start you right and enable you to odvance rapidly to
responsible, well poid peositions in aviation. Aero Tech
offers you on unbeatoble combingtion...on expe-
rignced, successful school in an odvantageous new loca-
tion, with completely new ond modern equipment and
an outstanding foculty. Thowsands of successful grod-
votes in every branch of oviotion and & brilliant war
record prove that Aerc Tech knows how to give leoder-
ship training. Our new home on the huge Oaklond
Municipal Airport—gotewoy fo the Pocific—is unaur-
passed in ity foscinoting and vaolvable epportunities ta
study transport operafion and maintenance. Qur students
wark on o complete ronge of modern aircroft ond
engines. Every pieco of equipment is modern ond the
swpply b odequate to give eoch student ample proctical
experience in the lotest technigues. Our curriculum hs
comstontly odjusted to the rapid odvance of aviation
and to the training directives and maintenance praoctices
of the leading manufocturers and oirlines. Our instruc-
tors hove boen selected not only for their demenstrated
knowledge of their fields, but also for their obility 1o
transmit thot knowledge to you. While Aero Tech is
opproved for wveterans froining under the G.l. Bill of
Rights, a quote i3 maintained for non-vefercn studenh
at all times. Write today for full information on our
Aeroncutical Engineering ond Moster Aviction
Machanics Courses.

EARLY ENROLLMENT ASSURED

AERO INDUSTRIES
TECHNICAL INSTITUTE

Oakland Municipal Airport, Oaklend 14, Calif.

MAIL THIS (0 COUPON

e
s

5,

Please send complete informotion on | Aeronoufical Engineer-
ing Course or [ | Moster Aviotion Mechonics Course.

oddress
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ELECTRONIC CONTROL

(Continned from page 32)

checking to ascertain whether the aic
plane has made any changes in speed or
course. This gives the ground observer
a complete picture of the airplanes in
the area, their speed, their altitude, and
their course. Member planes are fhtted
with a means of spot-checking with the
member  ground scope. This enables
them to transmit by radar their altitude
and direction and answers to certain
routine questions concerning fight con-
ditions. This equipment resembles the
old wartime 1FF and requires no atten-
tion from the aircrew.

The assembled radar picture, the air-
planes, member, guest and stranger
planes, with their accompanying num-
bers, are sent back to the equipped
planes along with basic Hight informa-
tion. These appear on the Navascope
through a translucent map of the area on
which plane patterns and numbers are
displayed. Proper maps for the areas are
placed in front of the Navascope semi-
automatically, when the frequency
channel for the station is selected.

A selector device is incorporated in
the airborne section of Navar, which al-
lows the pilot to see only planes. in his
general altitude level. This selecting
machine keeps planes above and below
from appearing as collision possibilities.

The AAF's instrument landing system
(SCS-51) is applied to aid instrument
landings. This system uses two inter-
secting radioformed planes in space,
one vertical, the other almost horizontal,
slanted at 244 degrees to contact the run-
way, making a “landing beam" which
can be followed in poor wvisibility. A
cross-pointered instrument is followed
to keep the craft on the beam, the in-
tersection of the electronic planes.

This system, known as Navaglide, is
not new. It allows, through recent im-
provements, the simultanecus operation
of several runways in a consolidated
working on a single frequency
A precise distance indicator along the
beam of the minway has been developed.
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The Saga of the Seventh

& Two
hava written
the men who flew the longest missions of
the war: of the old Hawaiian Alr Depart
mant
and Bellows Fieldz on Decombar 7,
the “Atall
Cnion,
Christmns,
at Midway, Gundsleanal,
FPalau, the Philippines, Iwo Jima and final-
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{ascinating,
with over 100 photographs. I'ndezed. £3.50

By CLIVE HOWARD
and JOE WHITLEY

from the Seventh Alr Force
the whele faniastic story of

men

and the chaos of Hickam, Whealer,
1041 ;
/ Cirenit™---Ellice, I'hoenix,
Line, Baker, Canton, Nanowea
Funafuti Jelands; of the haitles
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Any of these
J Great Books

Here, in these three books, are the weapons of war
—the tanks, ships, and planes of all natiens . . . the
tremendous striking forces of the Allies . . . and the
once-proud battle strength of the Germans, Italians,
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Gentlemen: Please send me ine following books postpaid. |
lenclose 5 for copies of the books indicated at |
prices listed below. |
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Air Forre Assoriation
1603 K STREET. N. W

WASHINGTOMNG. D C

Dear Former Member of the AAF:

The war against Germany and Japan is over, but the kind of peace we fought for has not
been won. Every day's headlines tell of trouble, tension and unrest throughout the world. We

who were a part of that great team, the Army Air Forces, are well aware that this is ne time ta
relax our vigilance.

And yet, today we are as vulnerable to surprise attack as we were in the years preceding
Pearl Harbor. General Spaatz has said “we are an Air Force in memory only.” General Strate-
meyer, whe is charged with responsibility for our natienal air defense, has stated that “the
present AAF couldn't punch itself out of a paper bog." Relegated to a secondary réle, the
AAF this year received less than $1'% billion out of the $12 billion appropriated by the Congress

for national defense. As o consequence, air research and the air reserve fraining program have
been seriously hampered.

I'm sure that you will want to help remedy this situation, and you can help by joining the
Air Force Association today. In addition to the personal satisfaction of participating in the pro-
gram to achieve for the Air Forces equal status with the ground and sea forces, you will receive:

1. A year's subscription to Air Force, the magazine you read during the
war, now the official journal of the Air Farce Association,

2. An embossed membership card that identifies you as an Air veteran

and entitles you to visit on occasions specified by the base commander any
AAF installation in the continental U. 5.

3. A distinctive lapel insignia that marks you as a former member of the
Army Air Forces and as a member of the Air Force Association.

4. The oppertunity to continue service friendships, perpetuate AAF tradi-
tions, ond commemorate those who did not return through the formation of

state Wings and local Squadrens. (If you would like to help organize a Squad-
ren in your own community, just drop us a line and we'll send you full details.)

We'll be proud to have you with us in the one big organization restricted to present and

former members of the AAF. Annual dues
_ —— =t are just $3.00, so won't you please fill in

o | and return the form today—or, if you are
L \ aglready @ member, pass it along to a
o i ame= N.Icﬂ'»ﬂ“ \ friend. Let's keep the gang together.
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UNDER THE SHADOW OF THEIR WINGS
OUR LAND SHALL DWELL SECURE.
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Greoembe ff Plata

They all say, "BELIANCA Is AMER[(EI:S'
1op FircaT PERSONAL PIANE [

e-matnied r'r.'.'l!.rmm'u_r pane
£y m.:n::: ?TM g Y 7 Es, top-flight in more ways than one . . . in ils accepted leadership
=y flying features . . . in ymbination
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from coast to coast, among Bellanea distributors and the Many new
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"She o cket” —while another prai
safety characte : are enthusias I
country pace of this clean, 1!!']p|'|jq];_1|3]1‘: ||1j|i|_. lame. At your earl
opportunity fly a Cruisair and you'll see what we mean! . . . Bellanca

Aircraft Corporation, New Castle, Delaware,
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