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How to land a bomber
in a phone booth

EFORE B. F. Goodrich engineers
devised and buile the computer in

the upper lefr hand picture, testing a
new brake design was a time-consuming
process. Laboratory tests of the fnished
product—sometimes even actual flighe
tests—had to be made before basic design
specifications could be confirmed or modi-
ficd. But now BFG design engineers have
a short-cut. An electronic analog, almost
small enough to fit in a welephone booth,
simulates a landing and gives prelimi-
nary data—in minutes! BFG engineers
correct and refine brake design data in
the earliest stages, avoid "blind alley™
tests that could waste weeks or months.
How do yvou benefit? We give you
faster delivery by speeding up qualifica-
tion of our brakes. We give you better

braking assemblies because we can quickly
confirm new engineering and design
ideas. And you further benefic by actual
dynamometer tests which verify the
analog's electronic fortune telling.

Ar top right you see a BFG forged
magnesium wheel passing a rerrific staric
overload test. Strains applied by the
500,000 Ib. loading machines are being
measured by resistance strain gages and
recorded on the oscillograph.

Even more dynamic is the "refused
take-off” test on the 250 mph dynamom-
eter. A bomber’s single wheel and dual
brake combination must absorb more
than 30,000,000 fr.-1bs. of kinetic energy
—as much force as is generated by stopping
approximately 65 automobiles going 60
mph—bur the BFG brakes bring the plane

to a standstill in the specified landing
time which assures a safe stopping dis-
tance. The wheel is undamaged.

The application of BFG knowledge
and experience in research, testing, and
quality control, assure you of getting
the finest wheels and brakes. The B. F.
Goodrich Company, Tire and Equipment
Div.,, Aeronantical Sales, Akron, Obio.

B F Goodrich

AYIATION PRODUCTS

Tires, wheels, brakes « De-lcars » Heated rubbers
Fuel celis « Avirim « Pressure Sealing Zippers e
Inflatable seals » Rivnuts » Hose, accessories
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_ THE RP-77 IS
...the new target drone which exceeds AVAILABLE WITH A

all military requirements in the CHOICE OF THREE TYPES
medium performance class OF POWER PLANTS.

Designed for performance in the 280- to 365-knot class, from sea
level to high altitudes, the RP-77, the nation's newest medium
speed drone is ready for immediate flight test. A proven control
system assures successful out-of-sight missions, while its radar
appearance makes it an ideal simulator of many contemporary
aircraft. Capable of ground or air launch, completely

recaverable by parachute, and constructed of rugged fiberglass
laminate, the RP-77 has a much greater payload capacity than
present operational target aircraft. It can be made available with a
choice of three types of power plants.

The four-cycle
supercharged engine.

yV .
The turboprop free
turbine engine.

This newest star on the drone horizon, developed with Radioplane
Company funds, is tough, simple and economical —fundamentals

of design at Radioplane, which has produced over 40,000 dependable
radio-controlled target drones for the United States Military Services.

RADIOPLANE COMPANY

8000 WOODLEY AVENUE, VAN NUYS, CALIFORNIA
A Subsidiary of Nerthrop Aireraft, Ine.

The two-cycle
supercharged engine.
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Armament Center Jobs

Gentlemen: The Air Force Armament
Center at Eglin AFE, Fla,, is, at pres-
ent, continuing a rapid rate of expan-
sion. The need for qualified engineers
and scientists in the various felds
listed below is one vital to the inter-
ests of the country,

The Armament Center has recently
been given the responsibility for the
development of aerial munitions, in-
cluding guns, bombs, rockets, Fuzes,
guided missile warheads, and related
equipment, exclusive of nuclear weap-
ons. Positions in fields covered by
this responsibility have now lLecome
open, and are corrently being flled,
Our openings lie mainly for those
qualified for Civil Service grades be-
tween and including G5-5 and GS-14.
The personnel most urgently needed
are physicists, mechanical engineers,
ballisticians, and especially electronic
engineers. Applicants chosen in these
grades may expect to receive between
$3.670 and 510,320 annually,

Any readers interested in applying
for jobs at the Armament Center
should submit a standard Form 57,
Application for Federal Emplovment,
available at any first-class post office,
to the Civilian Personnel Office, 3201st
Air Base Wing, Eglin AFB, Fla. Any
information 'they desire mav be ob-
tained by writing to the same address.

Lt. Col. Harry R. Beamer
Eglin AFB, Fla.

Wrong End of the Funnel
Gentlemen: | have just finished read-
ing vour reply to “It was signed by
an Air Force captain whose name we
were unable to decipher” (“Shooting
the Breeze,” page 23, January '56 is-
sue of Am Fonce Magazine)., This
celebrated captain who mustered up
the gall to address your office as “Dear
Navy League” reminds me of a num-
ber of people 1 have known who con-
sistently view life through the wrong
end of the Funnel and in some effect
have “protected” us from the facts
that rightfully should have been ours.
These narrow-minded people are the
type one would find peering the wrong
way through a pair of binoculars, and,
in various other applications of the
same ideology, apply this act to their
way of life, etc,

I have been in AFA since its incep-

tion, and I'm sure others like me
wholeheartedly agree with AFA pol-
iey as regarcs free exercise of the ad-
vertisers’ rights, even bevond your ex-
planation eoncerning naval air ads, I
have a modest income and therefore
must limit literature purchases to those
items which alford the greatest scope
of informative reading, and 1 cannot
indulge in purchases of items con-
cerned with keeping the blinders on
regardless of the field of fact. My
judgment in selecting and continuing
purchases of Am Fonce has not been
proven erroneous, thanks to vou. Keep
up the pace and keep us informed—
even if it involves the Martian Navy,
I want to be in on the know.
Frederick W. Hughes
Chieago, Il

Here's Another Idea

Gentlemen: In the “Jet Blast™ section
of your January issue of a great mag-
azine, Maj. Luke Warm had some
complaints about Efficiency Reports,
I must disagree with the Major be-
cause in the cases he cites there was
some delinquency either on the part
of the individual rated or one of his
subordinates. I know of several cases
where the only defect was in that the
superior’s wife did not like the indi-
vidual or his wife. This sounds like
sour grapes, but the bovs who were
RIFed back in "33 will back me up.

I don't think Luke has the answer
with his Review Board., I can't pie-
ture anyvone trying to get any satis-
faction bv airing their troubles at an
open hearing. Can you picture a Re-
servist trying it?

I think a better solution is in the
machine age. Some of the better
civiliin brains working for the Air
Force can devise a foolproof IBM-tyvpe
of rating system that can prevent to

a major degree some of the petty
things that are put on Officer Effec-
tiveness Report forms.

I wonder if Major Warm heard
about the squadron commander who
was practically lifted out of his job
because he could not meet his fund
drive quota as published in the base
newspaper? The poor fool did not set
up a collection line at the pay table,
and tried to hedge out of it by quot-
ing a certain AFR which prohibited
these things.

Major, USAF

Million or Billion?
CGentlemen: In the excellent article
about the budget in your February
issue (“The Next Move Is Up to Con-
gress ), vou say the final figure of
816.518 billion included a last-minute
increase for procurement of “half a
million dollars.” 1 wonder if this
shouldnt have read “half a billion™?
These days, half a million, or $500,000,
doesn't buy much,

Procurement Officer

® Billion it should have been. That's
what happens when we get bad about
the mudget.—The Editors,

Total Unification
Gentlemen: 1 would like to see as a
sequel to Major de Seversky's article
(“Obsolete Thinking,” January "56},
a study by some organizational geniug
outlining a plan for complete unifica-
tion of all US armed forces. No more
Army, Navy, Air Force, Marine Corps,
Coast Guard, but one Armed Force,
with perhaps lower echelon commands
specializing in the various functions.
Unification, under this plan, would
include even such things as the uni-
form we wear; and would outmode
{Continued on page T)
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KEEPING AN EYE ON
THE IONOSPHERE

The F layer, 175 miles up, is a lively region. Crackling with
geomagnelic activity and auroral phenomena, it will receive
intensive study during the International Geophysical Year.

During IGY, in a series of Arctic launchings, Aerojet-General
Aerobees will be the eyes of science. The world’'s most
widely used research sounding rocket, the Aerobee carries
aloft a payload of delicate measuring devices

and parachutes them safely back for study.

A free-flight vehicle stabilized by fixed fins, the Aerobee
is not subject 1o the many electro-mechanical difficulties of
controlled missiles. High reliability and low cost have
made it a favorite Service research tool since 1947,

= Solid- ond Lliguid-Propellont Rockets for Assisted Tokeoff and In-Flight
Thrust Auvgmentation of Piloted Aircroft + Solid- and Liquid-Propellant
Boosters and Prime Powerplonts for Missiles = Thrust Reversers = Auxiliary
Power Units and Gas Generators = Upper-Atmosphere Reseorch Rockets =
Underwoter Propulsion Devices * Electronics ond Guid = Ordi
Rockets * Explosive Ordnonce, Warheads, and Armament = Flame Throwers
* Propellants and Propellant Chemicals + Primary Botteries * Pressure
Vessels » Architect-Engineer Services » Rocket Test Focilities

Wéd:&ﬂ’/d{ CORPORATION

A Subsidiary of
The General Tire & Rubber Company

AZUSA,CALIFORNIA

SACRAMENTO, CALIFORNIA

MORE POWER FOR AIR POWERTR
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THE WEAPONS SYSTEMS CONCEPT IN ACTION

Joining skill and experience in research, Joint Technical Committee, these rec-
development, and production of super- ognized leaders in the ficlds of rocket
sonic powerplants and fuels, Marquardt and ramjet engine design, chemical
Aircraft, Olin Mathieson Chemical, rescarch, |1u-l:|||urg:. and Tuels are add-
and Reaction Motors demonstrate the  ing new team impetus to the advance-
weapons systems concept in opera- ment of supersonic aircraft and missile
tion. Coordinated tilruugll the ( “pl‘iﬂ fll'iiillllﬁ-iﬂlh

Engineers, chemists, physicists, production and tool specialists . . . a wide
varrely f!f-_ﬁr‘ﬂ'!'flfr"'ﬂ'." CAIFEErs it vou on this teeapons systems team. For
information write OMAR Employment Officer at the company nearest you.

MARQUARDT AIRCRAFT

OLIN MATHIESON CHEMICAL m‘

REACTION MOTORS

Marguardt Alreraft Compony ©fin Mathieson Chemical Corporation Reaction Motors, Inc.
Van Muys, California Maw York, Mew York Denville, Mew Jersoy




AIR MAIL

the concept of separate service acad-
emies.

Present thinking is always colored
by experiences, traditions, and loyal-
ties of the “glorious past.” It is asking
a lot to expect a man who has helped
to mold that past to admit now that
his specialty is a thing of the past.
Can we not forget our differences and
combine our talents—a fresh start in
a new and single vehicle?

Professor of Air Science

COMNTIMUED

Son‘s Phote

Gentlemen: The November '55 issue
of Am Force has a picture on page
36 in the middle of the article about
the survival course at Stead Air Force
Base. My son, Maj. Raymond P. Brit-
ton, is the central figure shown in light
khaki shirt passing a food receptacle.
I should like very much to secure a
print or copy of this picture.

For your information, my son did
sixty-five combat missions as pilot of
a B-268 during World War II, over
Italy, France, and Germany. He joined
the Air Reserve on release from active
duty in 1948, was called back in May
of 1951, and has decided to stay as
long as the Air Force will keep him.
He did thirty-six more combat mis-
sions out of Japan as pilot of an RB-50,
and is currently assigned to Wichita,
Kan., undergoing training in RB-47
jet bombers.

Lt. Col. Alton C. Britton, USAR
Battle Creek, Mich.

® The picture is on its way. Thanks
for your letter—we think our readers
are always interested in more informa-
tion about people who appear in our
unidentified photos—The Editors.

Correction Please

Gentlemen: In the article entitled “Art
of Common-Sense Management,” in
the “Jet Blasts” department (January
'56), Lt. Col. Jasper L. Godwin, Jr.,
states, quite erroneously:

“MNorth American Aviation has
faced the problem of rapid personnel
turnover for years in its Columbus,
Ohio, plant.”

Personnel turnover rates at the Co-
lumbys Division of North American
Aviation, Ine., during the five-year
period this division has been in
operation, have been lower than the
turnover rates for all manufacturing
industries during the same period.

Separation rates at the Columbus
Division have been comparable to
those of the aircraft industry. For
example: in 1952 and 1953 the Co-
lumbus Division rates ran eight-tenths
of one percent and one-half of one
percent higher than the aireraft in-
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Single Omni/ILS is Fine. ..
Dual is Better . . . Now the

AR

Course Director

gives new Ease, Precision and Safety in Navigation

You've experienced the advantage of omni/ILS navigation and seen how
DUAL installations make flying twice as simple. Now ARC offers its new
COURSE DIRECTOR to give you a real “hand-up.”

Working with your omni/ILS equipment—single or dual—the COURSE
DIRECTOR supplies antomatically computed steering information for all
EN ROUTE, INTERCEPTION, HOLDING, INBOUND AND OUT-
BOUND ILS APPROACH PROEBLEMS. This precise steering data is
clearly presented, and there is automatic compensation for cross-wind.
Heart of the instrumentation is an eleclronic com-
puter which performs all your calculations. The

glaved gyro provides stabilized heading data. You
simply set a course and steer to keep the vertical
needle centered on your regular Cross-Pointer

Meter.

Teamed with DUAL ARC Type 15D Naviga-
tional Receiving equipment, (or other standard
YHF Navigational equipment), the COURSE DI-
RECTOR takes 909 of the work out of flying . . .
offers a new high in ease, precision, and safety.
See your nearest ARC Dealer or write now for de-

tailed illustrated literature.

Dmnd Rocelvers =
Trammiters =

900-2100 Mc Signal Gensrators =+
B-Wall Audio Amplifieri -

Reliahle,
Bightweight,

CAd Cerrificered -;%
Jiog.
ST

%

UHF and YHF Receivers and
10-Channel lsclation Amplifiers + LF Receivers

ond Loop Direction Finders -« CD-1 Course Direciors

ﬂircmil‘ Rndln Corporation soonton, new seasex

Dependaoble Airborne Electronic Equipment Since 1928

dustry; but in 1954 and 1935 they
ran one-half, and one and one-tenth
percent lower, respectively.

Colonel Godwin compounds his
error when he says that the situation
which he cites, incorrectly, has ex-
isted "for years.” The implication he
leaves is that here is a problem which
has existed for a great many years.

Furthermore, Colonel Godwin
writes that the solution to this prob-
lem, which actually did not exist,
“has been to insist upon precise,
formalized procedures for the accom-
plishment of every single job regard-
less of its simplicity or complexity.”

The fact of the matter is this: A

job  evaluation program, with rate
ranges and job descriptions, was im-
ported from other company installa-
tions by the Columbus Division when
it began operating in December 1950,
Again, it is a matter of record that
this program had been in effect at
other North American Aviation in-
stallations for many vears before.

W. R. Hilbrink

North American Aviation, Inec.

Columbus, Ohio

Principles of Good Management

Gentlemen: It was with a great deal

of interest that 1 read your “Jet Blast”
(Continued on follmeing page)




NEW SHAPES of things to come from Piasecki o e

Startling new flight concepts are taking shape on the drawing

boards—in the test cells—of the Piasecki Research and

Development Division.

Wew airfoils, new control devices, new lift configurations—
these are the building blocks of future Piasecki developments.

Looking to the immediate future, progress has already been
made in Vertical Takeoff aireraft. New and improved heli-
copter designs—projections of Piasecki's long research and
engineering experience in high performance helicopter design
and production—are nearing the flight stage.

Today, many different models of Piasecki helicopters are
flying for the three Armed Services . . . everywhere . . . doing
dozens of difficult jobs. Tomorrow, the shape of Piasecki air-

craft to come will be a vital part of our Defense picture, our
air transport scene.

In the future, as today, Piasecki will design and build aircraft
for performance, for versatility—for the foughest jobs.

ENGINEERS NEEDED FOR: DESIGM » AERODYMAMICS
TESTHNG » STRESS AMALYSIS « AIRFRAMES

Send resume to John Tannone, Jr., Employment Representative

HELICOPTER CORP.
MORTON, FPENMSYLVANIA

AIR MAIL

which appeared in the January "58 is-
sue of Am Fornce Magazine. I heartily
agree with Colonel Godwin's conten-
tion that the application of common-
sense management principles is essen-
tial to the operation of a large and
complex organization.

Maj. Gen. R. L. Maxwell

USA (Ret.)

Am. Machine & Foundry Co.

New York, M. Y.

CONTINUED

Gentlemen: Recently, I became a
member of the Air Force Association,
and one of the many rewards [ re-
ceive is your Am Force Magazine.
In each issue I read with great

interest the “Jet Blasts” section. |
feel that every person who reads
your magazine reads this section.
Commanders and potential command-
ers should read it, if they have the
least bit of iniHative to improve the
Air Force—and themselves. For ex-
ample, in the January '58 issue, “Art
of Common-Sense Management,” by
Lt. Col. Jasper L. Godwin, Jr., there
is information that can and should
be used by every element or unit in
the Air Force. I was so impressed
with his suggestions that I typed out
the list for future reference,

Cadet Lt. Col. Jack L. Wilson

University of North Carolina

Chapel Hill, N. C.

Guess He Was Just Lucky
sentlemen: The account of a fight
over the old air-mail route by Samuel
Taylor Moore in your January issue
was very entertaining and narrated
well the trials and tribulations of cross-
country Aying of that era.

Mr. Moore, on page 113, states
“Thank heaven, the brakes worked.”—
He should thank heaven he had

| brakes, as I never saw brakes on a

DD-H, or on any other airplane in 1924,
Perhaps they did not issue them to
second lieutenants. Maybe my friend
MeDuffie had a pull.

Col. H. T. McCormick

USAF, (Ret.)

Reseda, Calif.

World's Oldest Pilot
Centlemen: 1 was thrilled over the
space vou gave to the November AFA
affair here in Riverside. It was very
interesting and stimulating. I have sent
my copy of the January issue to Mr.
Montee, the ninety-three-year-old pilot
whose picture appeared with the
other Riverside pictures. Mr. Montee
accompanied me to the banquet that
night. The CAA says he is the oldest
active licensed pilot in the world.
Nellie Korf
Riverside, Calif.
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I‘ {_ {FC \ :"‘l;l "_"'E{‘ l Hi ]"’1 — MNorthrop's dramatic development of long-
range, all-weather interceptor aircraft is an important factor in our country's program
for protection in the air. As a pioneer in this and other fields, Northrop has initiated
many achievements that contribute to national safety. These accomplishments include
the Northrop Scorpion F-89 interceptors now stationed at the U. 3. Air For
strategic bases, ready to rise and destroy hostile aircraft under “impossible” weather
conditions. Also included are Radioplane Company's versatile drones and mis \
Northrop's unmanned Snark SM-62 intercontinental A-bomb carriers. Ne 3
syvstems of tomorrow are now being developed by Northrop engineers and scientists. o r YD
Economical output and prompt delivery are assured by Northrop’s balanced produc- \ {_) l% r ] [ ]{ (} [

tion force which capably matches the company's years-ahead vision and planning.,  wosrusce smcearr, i, - HAWTHORNE, CALIFORRL

Pioneers in All Weather and Pilotless Flight




Airborne Mule Skinner
for today’s Defense

Now to the service of supply comes

e a new idea in military logistics—

n air transports that rival the train in

ton-mile cost. Newest and largest, now on
the way, is the turbo-prop Douglas C-133.

il About to underego fight tests, C-133 packs the
load of five freight cars into its huge hull, loads 967
of military or construction equipment—fully as-
sembled and ready for action—through an adjust-
able platform ramp in its tail scction.

Speed and range are still sceret but ©-133":

W abibity to shuttle back and forth across oceans

' gives it the cargo potential of a T000-ton ship.

Clost drops drastically because C-133 gets material

into action in hours, rather than weeks or months.

Development of the Douglas C-133 shrinks supply
lines and bolsters America’™ armed streneth. But the core
of that strength is the personnel manning posts and air-
craft. Ask vour local recruiting officer about the Q-
tunities in the U, 3, Air Force.

=~ First in Aviation
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Depend on DOUGLAS f
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Last year the scheduled airlines of the United States
earried nearly 7,000,000 more passengers than they did
in 1954. The total number of persons traveling by air
was nearly 42,000,000, including both domestic and in-

ternational flights.
L] L} L]

The total number of customers for all airlines in the
world during 1955 was 70,000,000, This was 11,000,000
more than the previous year.

The International Air Transport Association thinks the
100,000,000 passenger mark will be reached by 1957.

L] a &

A low-flying plane was knocked out of the sky this

winter by a timber wolf. When the plane buzzed the

animal, the wolf leaped up, hit a ski, and downed the

craft,
-] k-] &

You can fly a horse and groom from New York to
London for $1,200. A flying horse can be insured for
$100,000 by payment of an additional $750.

[-] a L]

Last year 500 aviation officials from thirty-nine coun-
tries visited US air facilities under CAA guidance. The
United States had twenty technical assistance missions
operating in foreign countries.

A total of 2,500 air transport pilot certificates were
issued in 1955. During the same period 16,000 persons
obtained private pilot certificates.

L] L] L]

Of the 350,000 active pilots in the United States, 76,000
are over forty yvears old, and 2,654 are over sixty. There
are 10,183 pilots sixteen to nineteen years old.

[-] a (-]

In Colorade Springs an Air Force amphibian search
plane helped the police trail and trap a suspected ex-
tortionist. The victim’s car, painted on top with luminous
paint, was easily tailed from the air as it made a rendezvous
to deliver $30,000.

[-] L] L

For US carriers the 1953 accident toll was one fatality
per billion passenger miles. On US international flights
more than 2,000,000,000 passenger miles were flown for
each passenger fatality.
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Will You Be There?

SEE PAGE 134




A reputation can be purchased or promoted.

It may flower fleetingly . . . and as fleetingly disappear. Character is what we are-, .,
and what we are evolves slowly and surely through the years.

If the years have been rich in achievement and in fine works . . .

we are that much bigger in a priceless and enduring sense,

For seventy-seven progressive years . . . through boom, bust, war and peace . . . the character

of General Electric has been unfolding. MNew ideas and new developments . . , brought about
through the genins of the great Steinmetz . . . and brilliant engineering minds which preceded and
followed him . . . have been the outstanding characteristic of this company.

Today, what General Electric is makes us an accepted leader in the field of electrical and electronie
manufacture. Indeed, Progress is our Most Important Product.
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BiG LOAD ¢ BIG LIFT
BIG PERFORMANCE
ARE BUILT INTO
FAIRCHILD C€-123

Maximum load-carrying capacity and workhorse durability
are just two of the many reasons why the Fairchild C-123
Assault Transport is ideally suited to tough jobs in all combat
airlift operations.

Equipped with Fairchild J44 turbojets on each wing-tip, the
C-123 is provided with a power package of 2,000 lbs. extra
thrust to meet any critical take-off or flight requirement.
In front line operations, on any terrain, under the most diffi-
cult conditions, the Fairchild C-123 gives big load, big lift,
and big performance where and when utility and logistics
support is needed.

A Division of Fairchild Engine and Airplane Corporation.

FAIRCHILD

AIRCRAFT DIVISION * HAGERSTOWN, MARYLAND

«« - WHERE THE FUTURE IS MEASURED IN LIGHT-YEARS!

Loading ramp is built in. Up to
19,000 pounds of bulk cargo can be driven
right into the fuselage, eliminating

ground handling equipment,
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AIRPOWER

IN THE NEWS

B Missiles were again very much in the news. Sen. Stuart
Symington, (Dem-Mo.), appearing on the NBC-TV pro-
gram “Meet the Press,” said “I don’t ‘believe” the Soviets
are ahead of us in ballistic missiles—I state that they
are ahead of us in ballistic missiles.” He also said that
the Russinns have fired missiles that went “hundreds of
miles farther than anything this country has ever tested.”
Senator Symington, first Secretary of the AF (in the Tru-
man  Administration), criticized the present Administra-
tion’s policy with regard to missiles and said, “Every
day we don’t reverse our policy is a bad day for the
Free World.”

Earlier, another Senator, Henry M, Jackson of Wash-
ington, said there is “danger that the Soviets may fire
a 1,500-mile ballistic missile before the end of this yvear.”
He called for “all-out work on critical projects today to
avoid all-out war tomorrow.,” and said the balance of
world military power would swing to the Soviets if they
won “the critical race” for a long-range missile. He urged
appointment of a “full-time civilian administrator, re-
porting directly to the Secretary of Defense and to the
President,” to give the whole missile set-up the “maximum
effort of which this nation is capable.”

On the heels of Jackson's speech to the Senate, Defense
Secretary Charles E. Wilson announced that he planned
to appoint just such a person. The new missiles “czar,”
according to Secretary Wilson, will have unusual powers
and responsibilities. Wilson said this project had been on
his mind for some time and emphasized that his de-
partment was already “working quite effectively in the
missile feld.”

As a result of a basic policy disagreement (see page
43), Trevor Gardner, Assistant Secretary of the AF for
Research and Development, resigned in protest over the
way the R&D program is being run. In making his resig-
nation known at a news conference Gardner said the main
issue involved was his failure to receive $200,000,000
more for acceleration of research and development, espe-
cially in missiles, that he believed necessarv. However,
one man who knows Gardner well but refused to be identi-
fied, said that his resignation was due to “much more than
the guided missiles program,” and that “he is dismaved
at what he considers dangerous paring of money for re-

Fhoto by John Elchler
At AFA Jet Age Conference, Arnold Air Society National
Commander Gil Petrina, right, and Richard Berry invite
AF Secretary Quarles to the Society's 56 Convention.
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Giles J. Strickroth,
Martin electronics
engineer, has been
named to reecive the
1955 Lawrence Sperry
Award by the Insti-
tute of Acronanotical
Seiences. The 33-
vear-old engineer
was directly respon-
sible for develop-
ment of the guidance
system used on the
Martin TM-61
Matador.

search on other weapons—particularly those that we could
develop in the next couple of years, to have ready while
we're still waiting for completion of the ballistic missile,”
Gardner joined the Eisenhower Administration in April
1953 as a special assistant to the Secretary of the AF for
Research and Development. He was later appointed As-
sistant Secretary. i

And, in a report to the President, the National Advisory
Committee for Aeronautics said, "There is evidence to
indicate that our present position of leadership in the air
has been challenged by a potential enemy, To maintain
at manageable cost, the necessary airpower of requisite
quality demands continuous research to anticipate the
requirements of tomorrow’s weapons.”

B While US weapons experts were expressing alarm at
the rate of Soviet technological progress in that feld,
there are indications that the Reds are not exactly stand-
ing still in application of nuclear energy for power. If
the Russians are successful with their present plans, they
will have atomic electricity plants with greater capacity
than that estimated for the US and Britain combined by
1860. Russian plans call for completion of plants by
1960 with a total capacity of up to 2,500,000 kilowatts.

B Lt Gen. Thomas 5. Power, commander of the AFs
Air Hesearch and Development Command, said in a
speech in' New York that the Russians have the largest
fighter defense force in the world, and that their bombers
“ean be compared with the most advanced afreraft we
possess.” He said the US is still ahead in quality of
weapons but warned that the Soviet Air Force “represents
a formidable threat against this country.”

B At a luncheon of Edison Pioneers on the 108th birth-
day of Thomas Alva Edison, John Jay Hopkins, chairman
and president of General Dynamics Corp., said that this
country needs a “binding concept of an all-out defense
in the deepest sense of the plirase—the massive deterrent
principle broadened from its posture of passive or retalia-
tory military strength to an active and continuing campaign
on social, economic, and psychological fronts.” He wamed
that Americans have failed to recognize the “immense
psychological value” of atomic energy as a symbol of hope
and peace and said “our adversaries have not been so
reluctant, Should the Soviets actually deliver,” he added,
(Continued on page 19)
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One out of every ten people who work at Republic
Aviafion is an engineer. They represent 38 different
skills and the combined experience of more than
9.000 yeors of aircraft development,

It was the high calibre of this engineering ingenuity
which delivered to various U, 5. Air Force commands
a number of “firsts’’ that marked milestones in avia-
ftion progress.

Vision and operational versalility were significantly

enhanced when a Thunderjet made the first jet non-
stop Atlantic crossing demonstrafing the possibilities
of inflight refueling. The first fighter with *atomic
7 capability’* was a Thunderjet. The RF-84F Thunderflash
E is the first swept-wing fighter speciolly designed for
arped photo reconnaissonce. The F-84F Thunder-
streak holds the new official transcontinental speed
record of 652 m.p.h.

The same skill, vision and many thousand hours of
priceless experience which inaugurated these ad-
vances in aeronautical science, will be ufilized in de-
signing and building Thunder-craft of the future,

RMINGD IONG ISLAND, N, Y.

-— L :'__.__
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U.5.5. Boston, the Mavy's
first guided-missile ship
with its “Terriers" ready
for action, as it was com-
missioned at the Philadel-
phia Mavy Yard.

PH | LCO CORPORATION

-ready for action!

ME OF THE MOST potent defense
O weapons now in use by our Navy
is a supersonic, rocket-propelled,
guided -missile called the "Terrier”,
Well named, the job of this electroni-
cally - controlled “warchdog™ is to
track down an enemy and pur him ourt
of action before he can strike,

Working in close cooperation with
the Armed Services on this guided-
missile, Philco research, engineering
and production have made imporrant
contriburions to its development. This
has been particularly true in connec-
tion with the proximiry fuse, rhe
mechanism which exrends the effective
target range and enables the "Terrier”
to demolish an aircrafc the moment it
gets in the vicinity of the marauder.

From the first sketch to the final,
super-accurate mechanism, Philco pio-
neered and complered this assignment
in cooperation with the Navy. Philco’s
warld famous scientific knowledge and
skill is a continuing factor in the de-
velopment of tomorrow’s defense for
your protection . . . tomorrow’s quality
products for better peacetime living
throughout the world.
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“the forces of freedom may lose the economic war to the
forces of aggression, and thus deom the world to Commu-
nist domination—without a bomb ever being dropped.”

B Defense Secretary Charles E. Wilson has recommended
that a health insurance plan for dependents of servicemen
be set up. Under the $76,000,000 program, the serviceman
would pay thirty percent, about $4.530 a month, of the cost
of the private health insurance, and the government would
pay the rest. The dependents would then be cared for in
civilian hospitals when facilities in military hospitals are
not available. In a statement to the House Armed Services
Subcommittee, Wilson said that servicemen “cannot be
expected to do their best jobs in training or combat if they
are worried about the health of their dependents.”

B Debate continues on the effect of radioactive fall-out
on human health. At the Northwestern University Alummni
Fund lecture series, Dr. Willard F. Libby said that “at

Maj. Gen. Lucas V.
Beau, retired head
of the Civil Air
Pairol, has joined
Consolidated Diesel
Electric Corp. as
Yice President in
charge of foreign
operations, General
Beau is =till an
advisor to CAP.

- s
"y rd

present rates,” the hazard to humans is insignificant. He
wamed, however, that there is “a very real hazard™ with-
in a few hundred miles of a surface nuclear explosion.

W The Institute of Aeronautical Sciences 1955 Robert M.
Losey award for “outstanding contributions to the science
of meteorology as applied to aeronautics,” has been pre-
sented to Lt. Col. Robert C, Bundgaard, director of the
AF's high-altitude weather research “Project Black Sheep.”
Colonel Bundgaard, based at Andrews AFB, Md., was
cited for developing and improving high-altitude weather
forecasting techniques.

B The Army's research chief, Lt. Gen. James M. Gayin,
told the Aviation Writer's Association that the Army needs
air mobility and that armies geared to ground vehicles
are “out of the window.” Speaking at the National Press
Club in Washington, he said that the Army needed “highly
sophisticated” troop-carrying planes capable of flying close
to the gr{:und, moving troops and CArgo around on a
widespread battleground. He denied that the Army was
trying to build up its own air force but said that it did
need specialized, low-flying planes, and rockets and mis-
siles for battlefield use. i

B North American Aviation test pilot George Smith is
now back on the job and has Hown an F-100 Super Sabre
again (see cut). Smith attracted world-wide attention when
he bailed out of his crippled F-100 above the speed of
sound.
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George Smith completes his first test flight since he be-
came first to survive sapersonic bail-out at low altitude.

B ATRPOWER NOTES . .. The AF's McDonnell F-101
Voodoo has reportedly flown faster than 1,000 mph. . . .
Carswell AFB, Tex., has won SAC's flying safety compe-
tition for the second straight year. The base has been acci-
dent-free since December 18933, .. . ¢ A MATS Boeing YC-
97] Stratofreighter (powered by four Pratt & Whitney
T-34 turboprops) recently flew from Harmon AFB, New-
foundland, to Prestwick, Scotland—a distance of 2,350
miles—in six hours and three minutes. It was hailed in the
British press as “the fastest time for a propeller-driven
aireraft.” . . . Two SAC Republic F-84F Thunderstreaks
set a new record when they flew from Turmer AFB,
Ga., to Los Angeles and back in eight hours and thirty-
one minutes. They refueled in flight several times, but did
not land on the round trip. . . . French scientists have
developed a mobile radar “brain” that is carried in two
trucks and is said to be capable of directing a missile to
an airplane fifty miles away. . . . The Navy's sixth ocean
station radar ship, the USS Scanner, has been commis-
sioned. It will be stationed off the Pacific coast as part of
the Continental Air Defense Command under Gen. Earle
E. Partridge. . . . The Air Training Command has cut
its accident rate to fifteen for every 100,000 flying hours.
This compares with o rate of twenty-nine for every
100,000 flying hours in 1931.

B STAFF CHANGES—Brig. Gen. James E. Roberts, for-
merly Commander of the 3595th Combat Crew Training
Wing, Nellis AFB, Nev., has been assigned to Hg.. ATC,
Scott AFB, Ill., as Inspector General. . . . Maj. Gen.
Lyman P. Whitten has been relieved from duty as Com-
mander, Middletown Air Materiel Area, Olmsted AFB,
Penna., and has reported to the 1100th Personnel Proces-
sing Sqdn., Bolling AFB, Washington, D. C. His post was
filled by Maj. Gen. George R. Acheson, formerly Com-
mander, Alaskan Air Command, Seattle, Wash. . . . Brig.
Gen, Will W. White retired from his position of Staff Di-
rector, Petroleum Logistics Division, Office of Assistant
Secretary of Defense. . . . Brig. Gen. Milton F. Summerfelt
has been relieved from duty with the Advance Planning
Group, Europe, and assigned as Deputy Chief, Military
Assistance Advisory Group, Germany. . . . Maj. Gen. Byron
E. Gates retired from active duty at Chanute AFB, IIL . . .
On April 1, Lt, Gen, Charles B. Stone becomes Senior AF
Member, Military Staff Command, United Nations, N. Y.
. . . Vice Adm, Alfred M. Pride relieved Vice Adm.
Harold M. Martin as commander of the Navy's Pacific
Fleet air arm on February 1. Admiral Martin retired after
thirty-seven years of service.—Exp
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ACTUAL SIZE

Photograph of the new General
Electric 20 KVA hydraulic constant
speed drive illustrates the small size
of the 35-pound unil.

GENERAL ELECTRIC ANNOUNCES

New 20 KVA hydraulic
constant speed drive
...weighs only 39 Ihs

More and more, equipment on today's aircraft requires constant
frequency electric power for optimum performance. To provide
more reliable a-c power, General Electric has developed a new 20
KVA hydraulic constant speed drive with a weight of only 35
pounds. This 8000-rpm drive delivers a full 32 hp over an input
speed range of 3900 to 7500 rpm. Steady state speed control of
=19 is provided by a built-in mechanical governor and speed
control to =1/10% can be obtained with an additional trimming
device. Automatic paralleling can also be provided for two or
more drives.

The compact, lightweight design of this 20 KVA drive permits
pad mounting (with generator attached) on modern jet engines
in most airframe applications.

This new 20 KVA drive has the same service-proven ball piston
design as the General Electric 9 KVA drive now operating suc-
cessfully on the Douglas A4D Skyhawk, currently in production
for the U.S. Navy.

FOR FURTHER INFORMATION on how a G-E hydraulic constant
speed drive can fit the electric requirements of your aircraft,
contact your General Electric Aviation and Defense Industries
Sales Office. Send coupon below for bulletins on G-E constant
speed drives.

Progress [s Ovr Most Important Prodvct

GENERAL

e ST PRI

ail coupon tor General Electric Company, Section E221-13, Schenectady 5, M. Y.
Please send me these bulletins on G-E hydraulic constant speed drives:

GEA-5979 G-E Hydroulic Constant Speed Drives
GET-2480 Theory of Operation
GED-2583 G-E 20 KVA Drive Template

Name..........

Company........ ot S ewi B S ST
7 | o R A " f—

I Posiifon.




Jet-to-jet refueling

The Boeing jet tanker prototvpe is pic-
tured above making a refueling contact
with an eight-jet B-52 bomber.

This operation is part of an intensive
test program. in which every detail of
America’s hrst jet tanker, the Boeing KC-
135, will be proved our well before the
first production model rolls off the line.

For more than a vear the Boeing proto-
tvpe has been accumulating the kind of
data obtainable only in actual Hight. Re-
sulting developments and design refine-
ments have already been incorporated
in the KC-135s now taking shape in
Boeing's Benron, Washington, plant.

at 500 miles an hour

Besides proving out the airplane itself,
the prototype makes it possible to test
thoroughly the streamlined new Boeing
Flying Boom, and all aspects of jet-to-jet
refueling at speeds above 500 miles an
hour, and altitudes over 35,000 feet. This
means that when deliveries of the KC-135
to the Air Force begin, the airplane will
be operationally proved. And it will be
equipped with a Hight-tested jet-speed
refueling system.

The prototype has, during its hundreds
of hours of grueling test flying, pecformed
bevond expectations. This in part is a
result of Boeing's unique experience de-

signing and producing more large, mult-
jet aircraft than any other company in
the world. These include the B-52 eight-
jet bomber, and more than 1200 six-jet
B-47 medium bombers. In addition,
Boeing pioneered the development of
aerial refueling. It has built more than
600 Boeing KC-97s, the standard pro-
peller-driven tanker of Strategic Air
Command,

This is the unequalled backeround
that gives assurance to the Air Force, and
to the nation, that the Boeing KC-135
will be another outstanding, dependable
aircraft,

BOEEING



AIRMAN'S BOOKSHELF

EW book writers today are able to translate the highly
technical jargon of aeronautics into colorful layman’s
language. Lloyd Mallan is one who can, For this reason
his Men, Rockets and Space Rats (Julian Messner, $5.75)

W 7HE NEWEST AND BEST IN SHELVING !

becomes a landmark in air literature. It is a story of bold, |

dedicated men, human drama,
strange-looking aircraft and weird equipment. It might be
called a report on the first stages of conquest of outer
space. But unlike most “space” books, this absorbing nar-
rative is based on fact and includes eyewitness reports as
well as interviews with the AF pioneers in rocket design
and testing, and with the men who volunteer for new and
dangerous jobs that determine the effects of space flight
on the human body. Lt. Gen, Thomas §. Power, USAF,
head of the Air Research & Development Lum:mnd, fore-
words this excellent book.

In a field closely allied to rocketry, a new four-volume
series is under way, Principles of Guided Missile Design,
edited by Capt. Grayson Merrill, USN. The series plans
comprehensive treatment of basic principles in missile
technology. First to appear is Guidance, by Arthur 5. Locke
and personnel of the Naval Research Laboratory (D. Van
Nostrand, $12.50). It considers the problems encountered
in directing missiles from launching to target. A highly
technical book, it is excellent for engineers, military and
civilian scientists, and college graduate students.

Another missile volume, Guided Missiles in War and
Peace, by Maj. Nels A. Parson Jr.,, USA (Harvard Univ.
Press, $3.50), treats the history of missile development
and the missile as a military weapon. A less technical work,
it is of interest to both layman and the professional airman.

Tops among the recent spate of WW 11 “escape stories”
is We Die Alone, by David Haworth (Macmillan, $5.00).
This thrilling yarn narrates the incredible adventure of
a Norwegian, Jan Baalsrud, sole survivor of an ill-fated
sabotage mission into German-occupied Norway. Baalsrud's
long evasion trek through bitter cold, mountainous Norway
into Sweden includes almost unbelievable accounts of
hardship, suffering and courage.

Air Force ficion receives a noteworthy addition with
The Hunters, by James Salter (Harper and Brothers,
$3.00), a novel of jet air-to-air combat in the Korean war.
The men of the AF's 4th F/I Wing at K-14 (Kimpo) have
only one standard—how many MIGs yvou've downed. The
fierce competition into which this leads, sets the pace for
an outstanding air novel of swirling jet air combat, adven-
ture, tension, and driving emotions. The author (Salter
is a pen name) is a regular AF officer, Korean vet, and
presently an AF jet squadron commander.

Fiction, frank, and written with realism, The Long
Night, by Martin Caidin (Dodd Mead, $3.00) tells the
story of an atomic attack on a modern American city and
how the Civil Defense machinery goes into action as the
city fights for its life. At 9:33 P. M. one November night
enemy bombers unleash the atom over Harrington, USA,
pop. 500,000, What follows is pictured in scenes of terror,
death, and destruction, compounded by the firestorm
phenomenon. Caidin's info came from Japanese records of
Hiroshima and Nagasaki and from personal interviews with
Japanese authorities who lived through the atomic attack.

tension and sacrifice; of |

AF subject paper-backs are currently on the stands. |

Down, by Walt Grove (Dell Publishing Co., 35¢), a pocket
original, is an adventure novel of an AF jet pilot’s crash
and rescue in the lonely Arctic. The Secrets of Outer Space
by Lloyd Mallan (Fawcett Publications, 75¢) is a com-
panion volume to his Men, Rockets and Space Rats.—Exp
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STEEL SHELVING

Pak
Pend.

installed fasi without tools. ..
combines high strength with
low installation cost

KLIP-BILT, the revolutionary new boltless steel
shelving, provides the fastest, simplest assembly of
high strength storage equipment ye! developed!

All fastening is with simple clips . .. easily installed
by hand yet ingeniously designed to hold shelves,
panels, dividers, and T-posts of various thicknesses
pressure tight. Clips can be quickly disengaged,
teo, lo permil easy rearrangement or disassembly
of shelves.

Manufactured in standard sizes and pars.

g2

‘ f SHELF cLIP
Just three parts for quick
installation. Hardened cadmium-
plated threaded stud and two heavy
steel clips, one having stamped thread. Holds

shelf flange tight against tough, rail steel T-post

to prevent shelf from sagging when heavily loaded.

=

1-POSTS 'runcum
ON 1%" CEMTERS

PANEL CLIP DIVIDER CLIP
Secures back panels Locks inte two shelf
to shelf langes. Engaged  holes lo provide firm

at each shelf level. Guick-
ly installed from in front
of shelving.

A SHELF FOR EVERY LOAD

A. For average loads

B. For heavy loads
(Front and rear flanges reinforced.)

C. For extra heavy loads
(Type B with sides and center
reinforced.)

Label holders clip to shelf.

The FRICK-GALLAGHER MFG. (O.
103 S._MICHIGAN AVENUE, WELLSTON. OHIO

anchorage. Clips are flat,
do not interfere with
storage.

WRITE FOR
BULLETIN 701

Branch Office: 250 5. Broad 5t.,

Specialists in Storoge Planning and Manufacture

of Steroge Fguipment.
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NOW...a powerful electric

STARTER

MIDGET
TURBOJETS

L AR R R R E R R R R R R R R R R R RN R R RN RN RN R RN N

Starting a lightweight turbojet engine, such as the 1000-
pound thrust Fairchild J44, is never a problem with the
rugged Model D62 starter developed by Jack & Heintz.
This starter is an electric, direct cranking unit which
has substantially bettered the starting time limitations
established by the engine manufacturer.

Field Proven
The D62 starter is establishing an enviable operational
record on the small J44 turhojet engines being used as
wing-tip thrust assist power plants on Fairchild's C-123B

Assault Transport. Modifications of the D62 are in use
on other specialized applications including Solar’s gas
SHAEARIESISITLY turbine driven a-e power pod installations nE 1_11&{_;011::&
Engine Mounting Pad AND20002, Type XII-5 C-131B. In addition, a new higher speed starter
[except oppesite rotation) extremely light in weight for small turboprop engines
Storter Input: has been developed and is being engine tested.
Voltage, d-c 22-28
Current, amp [max) 450 5pE:|I:l| Features
Starter Cutpul 30 Ib-ft @8O0 rpm, 24 v Features of the J&H Model D62 include: grounded,
Gear Reduchion 71l irreversible, series-wound, interpole-type motor;
Torque Limiter: planetary reduction gearing with multiple dise torque
Breakawoy Torque, Ib-ft [max) 80 limiter; and an automatic jaw meshing mechanism,
Shpping Torque, lb-ft (max) &5 providing quick-acting positive engagement.
Skipping Torque, Ib-ft (min) 55 This small power package or a modification of it
Saw Tosth' Sidbee 3 engineered to your particular application may be the
Rekath: e Koy answer to your starting problem. Send for complete data
anti-drive end Counterclockwise including performance curves and dimensional drawings,
Waight, Ib [approx nat) 25 Write Jack & Heintz, Ine., 17640 Broadway, Cleveland 1,
Ohio. Export Dept.: 13 E. 40th 5t.. New York 16, N. Y.

OPPORTUNITIES FOR ENGINEERS

There's a promiging future for electrical and mechanical engineers at Jack & Heintz. Write
Manager of Technical and Professional Placement, today, for illustrated, descriptive booklet.

(E/1988 by Jnok & Baints, e




Michelangelo was a great perfectionist. He knew that where perfection is desired,
attention to minute details is indispensable.

The people at Rheem know this too. For in every phase of Rheem manufacturing
+.. from drawing board to finished product.. . perfection, by attention to the
smallest detail, is the goal. Now add to this an enviable record of low
per-unit cost, and on-time completion schedules, and you will begin

to understand why the name Rbeem has become a symbol of both

quality and dependabilicy.

Rheem'’s Government Products Division is presently in quality
development and production on air frames, missile and jet
engine components, airborne ordnance, electronics

and ordnance materiel.

YOU CAN RELY ON RHEEM

Bheem Manufacturing Company *» GOVERNMENT PRODUCTS DIVISION

“Trifles make perfection,
and pery‘ém’om is no trifle”

Michelangelo

DOWNEY, CALIF. * SAN PABLO, CALIF. * WASHINGTON, D.C. * PHILADELPHIA, PA. * BURLINGTON, N.J.
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A giant of aviation passed with the death of Marshal
of the Royal Air Force, Viscount Trenchard, in London,
Lord Trenchard was a pioneer in strategic bombing, be-
came the first chief of the Air Staff in 1918.

bk

News item from The Washington Post:

“Chief Petty Officer Norman Gillikin was one of the
most popular men in the Navy's Pentagon press corps
when he left for the Far East two vears ago. Now he's
back at the Pentagon, still popular but perhaps not so
much with the Navv. He's now Sgt. Gillikin of the Air
Force press desk. He switched uniforms after sixteen
vears in the Navy.” Stout fella, Gillikin.

¥

Gen. Carl Spaatz, writing in Newsweek Magazine, re-
cently grasped a nettle that has been gingerly ignored for
some time. In connection with the military budget for
Fiscal Year 1957, General Spaatz said:

“The defense dollar could be made to go twenty-five
percent further than it will go, if it could be wisely and
prudently spent. However, for this to be possible we need
true unification of the services—not the partial and half-
hearted unification we now have. All branches of the
armed forces should be placed under the Secretary of

According to the Waco Manufacturing Co., Minne-
apolis, these “frames and braces” are made of high
carbon “steel tubing, They can also be made into
rolling towers by the addition of casters and have
the advantages of light weight. heavy load capacity,
low cost, easier storage, and increased mobility.
They are, of course, talking about their new light-
weight scaffolding. The girls? All we know is that
they are carrving twentyv-one feet of scaffolding
capable of supporting 4.200 pounds.

26

SHOOTING THE BREEZE——

WITH JOHN F. LOOSBROCK, MAMAGING EDITOR, AIR FORCE MAGAIIME

Wide World Thatos, Tne,
Kenneth Gehrke, 17, of Cleveland, gives Gen. Nathan F.
Twining his model of a futwristie, 2,000 to 8,000 mph
ramjet transport. Gehrke won a model-building contest
sponsored by the Chamber of Commerce in Dayton, Ohio.

Defense with a Chief of Staff and a General Staff, care-
fully selected from outstanding graduates of the National
War College. Personnel should be dressed in one uniform
except for ceremonial occasions. Then traditional dress uni-
forms of the individual services should be wormn. Career
personnel of any service should have freedom to transter
to any other service without loss of rank. The opportunities
thus created would make career service more attractive
and increase efficiency.

“Eventually, this would eliminate the service rivalries
which keep obscuring the primary defense problem, which
is to maintain an Air Force capable of taking and keeping
command of the air any time, any place in the world.
This kind of unification would permit the nation to estab-
lish an adequate defense system and to maintain it in-
definitely without overtaxing the national economy.”

w

Sidelight on AFA's Jet Age Conference—A note on the
press room bulletin board read, “Orville Wright: Please
call vour brother.” It was signed “Kitty Hawk Noise Abate-
ment Society.”

W

There’s a bill in Congress to provide free barber services
for military personnel—a true fringe benefit. We wonder
if this applies only to haircuts or whether it includes free
shaves, manicures, shampoos, massages, hot oil treat-
ments, and shoe shines.

w

Here's a project we think worthy of support. Col.
Dean Hess, presently special assistant to the Deputy
Chief of Staff, Personnel, is heading a non-profit group
called HOPE, Inc, Its purpose—to funnel financial aid
to the Orphans Home of Korea. The Orphans Home

{Continued on page 29)
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Aves Defense and Indostrial Products eombine
the seientific and engineering skills, and production
[acilities of three great divizsions of Aveo Manufae-
turing Corp.: Lyeoming: Advaneed Development;
Crosley —to produce power plants, electronics,
airframe components, and précision pars,

Avco Lycoming

makes more time

for business

Challenged by a surging economy, the
most urgent single need of business today
is {ime, Today, business gains that time
through flight. A growing private airfleet—
already larger than those of all scheduled
airlines—is shortening the distance
between appointments.

To power this bustling fleet—so safely

and so dependably that a twin-engine plane
can fly and land on one engine alone

if necessary—business looks to Lycoming.
More Lycoming engines roar in today's
advanced executive airecralt than any other
engines in the world. And Lycoming
supercharged engines, the first available to
business, are driving private aircraft

higher and faster than ever.

And continually —Lycoming scientists
search out sfill finer techniques of power
and propulsion . . . to save business time,
to keep business soaring . . . to

make America stronger.

Find oul how private flying can save you lime,
Write for booklet, ““The Review of Execulive
Aircraft.”’ Or for help on any problem invelving
Power—wire, phone or write to Aveo

Defense and Indusirial Preducts, Stratford, Conn,

LN




CONTINENTAL DEFENGE 15 AVRUO AIRURAFT S BUSINESS

DROGUE PILOT RIDES RED

To practice collision course interception—the new one-pass
radar-controlled attack technique—the RCAF needed “something fast and high to shoot at™.
Avro Aircraft supplied modified CF-100s which tow specially gned drogues attached to
12,000 feet of cable. The planes are painted a vivid fluorescent red so they won't be mistaken for the ta
Practicing '
Avro Aircraft’
Canada’s northern approaches on a ‘round-the
Avro Aircraft’s 1005 add deadly striking force to the air

Mo other all-weather night interceptor in service today can equal them for power and range.

AVRO A/I/RCRAFT LIM/ITED maiion, canava

AMADA LIWITED & THE HAWKER SIDDELEY
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CONTINUED

started during the Korean war when Colonel Hess and
other USAF men flew hundreds of war orphans out
of the fighting zone to safety. The story of "Operation
Kiddycar” is being made into a movie by Universal-
Internatonal and will also appear this fall in book form,
published by McGraw-Hill. Profits will go to the orphan-
age. Anvone wanting to assist may mail donations to
HOPE, Inc., Box 85, Washington 4, D.C.

¥

A scientific type we know summed up the missile prob-
lem this way="The Air Force should put less effort into
‘missiles’ and more into ‘hittiles." ™

W

It's little wonder the public is slightly confused over
the missile business. Senator Leverett Saltonstall, ranking
minority member of the Senate Armed Services Com-
mittee, recently told a Buffalo, N. Y., audience:

“Added to this increasing strength each month is our
stockpile of intercontinental ballistic missiles, which repre-
sent the most modern and the most devastating weapon
of war in existence today.”

Calling our as-vet-nonexistent supply of ICBMs a stock-
pile is a little like saying you have a woodpile because
you've planted an acorn.

W

An AP story out of Carswell AFB, Tex., tells of a new
rule posted on dependents’ dental care. It says, “Mothers
reporting to the clinic for dental care will not bring their
children with them.” Seems an irate three-vear-old boy
thought the dentist was hurting his mother and promptly
bit the unsuspecting driller on the leg.

w

World War 11 Vignette: In a war filled with bit-time
operators, one of the smoothest was a master sergeant in
charge of a transient mess at Stephensville, Newfound-
land.

The short-snorter bill fad was going full-blast. So was
traffic across the North Atlantic. Several hundred men a
dav—crews and passengers—were passing through Stephens-
ville.- All had a meal in the sergeant’s transient mess.
After each new batch of arrivals had eaten, the master
sergeant would mount a table and give a small lecture
on the ancient and honorable custom of the short-snorter
hill. He would conclude something like this:

#gir, | bat you thought |'d forgel the wheels ogain.””

AIR FORCE Magozine = March 1956

A new hombing-navigation system ealled BRANE (Bombing
Radar Navigation Equipment), developed by IBM is to be
installed in B-32s. This emblem appears on the test plane.

“Now vou are in your first foreign country. A Canadian
dollar bill is just the thing to start your collection. 1'll
be glad to exchange a Canadian bill for a US dollar bill
before vou leave.”

Nine out of ten of the transients took him up on the
offer . . . after all, they reasoned, it was just a swap,
a buck for a buck.

What they failed to take into consideration was the
fact that the Canadian dollar in those days was worth
anywhere from eight to eleven cents less than a US bill.
The sergeant never informed them of this financial fact-
of-life. Why should he? He was making about a dime
apiece on every transient crossing the North Atlantic,

W

In a message read at the dedication of new housing
at Presque Isle AFB, Me., the senior Senator from that
state, Margaret Chase Smith, said. in part,

“May this [dedication] be symbolic recognition of the
truth that the airmen who man our aircraft in the air
security of our country are no better defense performers
than the housing that shelters them and their families.
. - . In the final analysis housing is just as operational as
aircraft and airmen, for the best aircraft is worthless if
a pilot is ill From poor shelter and either can't fly the
plane or crashes the plane from his physical or mental
condition eaused by poor shelter and home conditions.”

{Continued on following page)
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All of which reminds us that, even with the housing
provided in the FY 1957 budget just presented, the AF
is still many units short of adequate housing.

W

Your own automobile is an excellent nuclear bomb
shelter, aceording to Dr. Stafford L. Warren, dean of the
medical school and director of atomic energy projects at
the University of California at Los Angeles. Dr. Warren,
who was wartime chief of the medical section of the
Manhattan Distriet, says he carries enough food and water
in his car to last a week. Also, he said, he carries a
can opener, a hatchet, blanket, pliers, a tow rope, and
a BxG-foot sheet of canvas.

w

It happened in the non-commissioned officers’ club of
an Air Force base in Japan last New Year’s Eve. The
grizzled master sergeant, a wveteran of the club’s bar,

1
{,.r"'

We were pleased 1o see Savannah Gay, currently in Milton
Caniff*s “Steve Canyon,” reading AIR FORCE the other day.

arrived spic and span, freshly shaved, shoes polished, eves
clear, No one had ever seen him so completely and utterly
sober. Not that he ever got really drunk. He just loved
his beer and he used to soak up a half-a-case a night—
every night.

This night, however, he muttered, “Just give me a coke,
please.”

“What gives? asked the bartender. “It's New Year's
Eve!”

The master sergeant sneered, “New Year's Eve! Amateur

night!”
%4

Around our shop the cumbersome abbreviation,
“ICBM,” has become the easier-to-say “Ick Boom.”

W

Here’s a Briton who anticipated Winston Churchill’s
famous airpower statement by several decades. A T. F.
Farman, writing in Blackwood's Magazine in October 1915,
predicted:

“It may be that, though the aeroplane can perform
maost of the services rendered by all the traditional arms,
its existence will not entail the suppression of a single
one of them. Nevertheless there seems good reason for
believing that the great battles of the future, on which
the destinies of nations will depend, will be fought by
mighty aerial fleets and that the land forces of the victors

30

CONTINUED

will complete the conguest by the prompt occupation of
the enemy’s country, of which the army will be at their
mercy, especially because the victorious aerial feet will
surély be able to aid most materially in constraining it
to surrender,

“The military avions of today [1915], each carrving
many hundred pounds of powerful explosives, can pene-
trate 200 or 250 miles over a hostile country and return
to their base of operations. It may be taken for granted
the scope of their action will be vastly increased in the
near future, and that the bombarding aeroplanes will trans-
port a much more formidable load of bombs. Those
heavily laden machines will be escorted and protected
by fighting avions against the attack of the enemy that
will inevitably seek to oppose their progress. To imagine,
or rather to foresee, the paramount importance aerial
vessels of all sorts will assume in the future, it is only
necessary to realize the fact that every first-class power
will be able to build and man, not hundreds, but. if
necessary, hundreds of thousands of aeroplanes. And the
state which may thus obtain the mastery of the air will
be able to impose its authority, for good or ill, on the
other nations of the world. An insular position, like that
of Great Britain, could not save the land from invasion
by the aerial forces of a continental power, To insure
their safety, the islanders must not depend on the sea
to protect them, or on their navy. The only means of
opposing such an invasion would be a superior aerial fleet.”

w

To the 1,081 Department of Defense directives in force
as of February 1, Secretary Charles E. Wilson added the
L,092d, Since subordinates were not paying sufficient
attention to his directives, in Mr. Wilson’s opinion, he
issued a directive directing them to pay more attention
to his directives,

W

Here's how one anonymous hangar hand sums up the
convertiplane business:
“Design a plane,” the head men say,
It must be built in such a way
That the dumbest mug can fly hands off,
Make the hardest landings still feel soft,
Make up for brains that the pilot lacks
Make the seats lean forward and still lean back.
It must be safe and in the main
Be able to stand a hurricane,
It must be fast and not land hot
{What a helluva job the designer’s got)
Fast and light and comfortable too,
With a cruising range to Timbuktu.
Of course, this is no common hack,
But must carry the load of a ten-ton Mack.
It must climb straight-up and land straight-down,
But the pilot must scarcely feel the ground.
And one last word the head men sav,
“It's gotta be finished by yesterday.”
On second thought there's one thing more,
“Theyll have to sell at the ten-cent store.”

b* ¢

Square that hat, Madam! Mrs, Lauris Norstad, wife
of the general, is quoted as criticizing the way some
American women dress abroad. Slacks, says Mrs, Norstad,
while accepted at home, are not well received in Europe.
They wouldn’t be accepted most anywhere, we think, if
the average gal were equinped with a rear-view mirror.
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VERSATILE NEW STRONG MAN Moeet the Air Force's first prop-jet transport for military air

power and peacetime airlife.
Paorrered by four Allison T56 prop-jet engines, this mighty
OF THE USAF acrial carryall flies cargo and men farther, faster and at less cost

than any other combat transport.
Destined to make history, the USAF Hercules is now in pro-

duction at Government Aircraft Plant No. 6, Marictta, Ga.,
C-130 HERCULES P Dt e e S

64 paratroops ger there fast

READY AT A MOMENT'S NOTICE TO KEEP THE PEACE . Capacity: 92 fully-equipped froops

WASTES MO TIME WHEN THE CARGO IS LIVES ' Can evacuate 74 litter patients

@

25.000 POUNDS SPOT-DROPPED TO ONE LOCATION Linigue prush-button system delivers combat cango

MORE GET-UP-AND-GO FOR COMBAT CARGO
—_—

LOCKHEED

LOCKHEED AIRCRAFT CORPORATION, GEOMGIA BIVISION » MARIETTA. GEORGIA LOOK TO L'DCKH-EED FOR J-EADERSHIF

203 tons airborme in 12 secomds

GOVERNMENT AIRCRAFT PLANT NO. &
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to fly with

AIRLINER FLEETS

Pratt & Whitney

Engines

Douglas DC-8s and Boeing 707 s with
Pratt & Whitney Aircraft JT3 and JT4
jet engines ordered by additional

U. S. and foreign airlines. Four more
U. S. and foreign operators have placed quan-
tity orders for jet airliners powered with Pratt
& Whitney Aircraft jet engines. They are
Continental Air Lines, Air France, Sabena, and
Panagra, making a total of eleven airlines which
have taken this important step toward the jet
air age. Still more orders are expected.

Orders for jet airliners with Pratt & Whitney
engines were placed previously by Pan Amer-
ican World Airways, United Air Lines, National
Airlines, American Airlines, KLM Royal Dutch
Airlines, Braniff International Airways, and
Eastern Air Lines.

Both the Boeing 707 and the Douglas DC-8
which have been purchased by these leading
airlines have been designed to fly with the
world’s most powerful jet engine in guantity
production, the JT3, and its advanced version,
the JT4. Both of these Pratt & Whitney Air-
craft engines are of twin spool, axial-flow de-
sign, The JT3's military counterpart, the famed
J-57, has flown since 1953 in record-breaking
fighters and bombers, and has accumulated
thousands of hours in the air with outstanding
dependability.

Pratt & Whitney engines have spurred many
advances through aviation history. The Wasp,
the Hornet, the Twin Wasp, the Double Wasp
and the Wasp Major have led the way since
the mid-1920s. Now the JT3 and JT4 will
supply the power for the world’s finest jet air-
liners, introducing the age of jet travel.

PRATT & WHITNEY AIRCRAFT

Division of United Aircraft Corporation * Main Office and Plant: East Hartford, Connecticut

Branch Plants: Morth Haven—Southington—Meriden




ON THE GROUND ONLY SIMULRTORS
PREPARE PILOTS FOR ALL THESE
JET FLIGHT CONDITIONS

To familiarize today’s student pilot

completely with the complex jet he will
fly, Link Aviation, Inc. recreates the
entire range of flight characteristics in
flight simulators,

This complete on-the-ground train-
ing is available only through simulators
—such as this Link F-89D Jet Flight
Simulator. Only through them can he
experience all flight contingencies,
normal and emergency, and thus
develop the techniques and skills
necessary to operate his plane with a
maximum of efficiency.

Link F-89D Jet Flight Simulator, developed by Link Aviation,
Inc., in cooperation with the Wright Air Development Center, USAF.

= \n_“.{._ﬁ o

d i
Crew coordination: Pilot and

Mormal aircraft and engine Instrument flying: Personnel Emergency conditions: Simulated

operation: Flights and missions
are simulated in Link’s F-89D,
duplicating all details of Scorpion
performance exactly,

learn to use the complex electronic
instruments that guide this mighty
air weapon in all climates and
conditions, day and night.

INK

AVIATION, INC.

radar operator train together to fly
together more efficiently, making
routine and combat “missions™ on
the ground,

Pioneer and World's Largest Producer of Jet Flight Simulators

BINGHAMTON, NEW YORK

storms, instrument failure and
many other flight emergencies train
F-89D crews in procedures that
could not normally be practiced.

A SUBSIDIARY OF GENERAL FPRECISION EQUIPMENT CORP.
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£ In “Jet Blasts”" you can sound off on any subject you want. We'll
/  pay a minimum of §10 for each “Jet Blast™ used. All letters must be
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AF Commanders for Army Divisions?

A revision of military tactics brought
about by the decisive power of air has
introduced additional problems in the
control responsibilities of air and
ground forces.

The United States Army, recogniz-
ing the necessity for airpower, which
it does not have now, has launched
a publie campaign to regain its air-
power. Such airpower is in duplica-
tion of existing forces now possessed
by Tactical Air Command.

In order to effectively utilize ground
troops, the Army recognizes the neces-
sity for ground support. But, to main-
tain its effectiveness as a dominant
factor in any military campaign the
Army desires close support aircraft be
assigned to it as an organic unit
under control of the ground com-
manders.

What the Army has failed to state
is that airpower as such must precede
the Army into battle, eliminating
strongpoints and enemy opposition in
this atomic age so that the ground
forces can operate and serve as an
eeccupation force.

The Army is without troop trans-
port aircraft in an age when surface
transportation is no longer fast enough
or safe enough for the movement of
combat troops. The Army now wants
to obtain its own transports, although
such transports now exist in the Air
Force for use by the Army as it sees
fit. The Army recognizes the effect
of slow transportation in regard to the
time factor which will be involved in

another war. It also recognizes that
without such organic aviation the
Army becomes a secondasy military
force dependent entirely upon the Air
Foree for both protection and trans-
portation,

The Army solution for regaining its
status as a major force in the depart-
ment of defense is to regain partial
control of this nation’s airpower. Un-
der the present allocation of responsi-
bilities the Air Force is now the major
and dominant military force in this
country. The Army's reasoning is en-
tirely accurate in those areas where
it recognizes the necessity to couple
surface and air units for combined
operations. However, the Army strat-
egy is to take the dominant force and
give it a secondary role, that of sup-
port for surface forces. The Air Force
would still retain the responsibility of
counter air and interdiction under the
Army concept.

By applying the Army reasoning in
reverse, admitting the primary role of
airpower, why not maintain the Air
Force tactical superiority in future
wars and utilize surface forces in con-
cert with air campaigns as support
elements under the control and direc-
tion of the primary military force?

Rather than break up combat air
forces, designed to operate as a unit,
and pass them out piecemeal to op-
erate under the direction of several
ground commanders, why not place
Army divisions under air commanders
and use them in controlling and occu-

s signed but we'll withhold names on request, Keep letters under

500 words.

“Jet Blasss” from service personnel do not necessarily report official policy.

pying areas attacked by air forces?

This would give this nation maxi-
mum use of all military forces. As air-
power strikes and destroys important
military elements of a nation which
has launched aggression and controls
the air over the aggressor, does it not
follow that the responsibility of assur-
ing complete capitulation of foreign
ground forces by occupation should
be the respomsibility of that same
commander?

Such Army divisions, under the
control of the Air Force, would be
assured the adequate transportation
desired by the Army and would be
moved in accordance with the dic-
tates of the situation without loss of
valuable time in coordination between
the two services. In addition, it would
not increase the burden of the tax-
payer since it would eliminate the
establishment of an Army troop car-
rier force. The same economic rule
applies to close support functions.
Rather than provide aircraft to the
Army, provide the troops to the Air
Foree, allowing the air service to fight
the close support battles with existing
aireraft and troops and eliminate the
necessity for Army aireraft as such.

In essence we would be providing
the Air Force with ground troops just
as we provided the Navy with ground
troops—the USMC. When the Navy
was the dominant force and the sea
was the key to survival, the dominant
force controlled ground forces neces-
sary to enforce decisions affected by
the Navy. Let the same rule apply
today.

First Lieatenant

Where Are Our Messerschmitts?

Slightly less than a decade ago
when the Air Force and Navy were
hassling over the capabilities of the
B-36, a group of our citizens ap-
proached Willy Messerschmitt, in my
opinion the greatest fighter aircraft
designer of our generation. They
asked him if he could design a fighter
that could shoot down a B-36 bomber,
He replied confidently, “I can design
a fighter ecapable of shooting down

AlR FORCE Magazine = Morch 1956

any bomber in the world—and then
I can turn right around and design
a bomber that no fighter will be
able to shoot downl!"

If Willy Messerschmitt’s statement
sounds contradictory, don’t believe
for a single instant that he was trying
to be facetions, He was merely stating
the bold truth of our air age that few
people want to believe. Herr Messer-
schmitt was, and probably still is,

an aireraft designer of unusual fore-
sight. He is one of the few aircraft
designers of our time who conceived,
designed, built, flew, produced, and
equipped tactical fighter squadrons
with a superior air weapon—the ME-
262 twin jet—before the weapon was
made ochsolete by the opposition's
counter weapon.

Today we are trapped in one of the
most vicious airpower rat races we've
ever faced; and if we don't soon do
something about it we're going to

{Continued on following page)
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CONTINENTAL
J69

Compact, easily serviced.
920 Ibs. thrust. Single-
stoge centrifugal com-
pressor, single annular
combustor, single-stoge
turbine; hollow-shaft fuel
introduction provides ex-
tellent atomization and is
non-clogging —eliminates
need of high-pressure
fuel system.,

*So0 “Executive Pilol™s Report:
M5 780", Skyways, Avgust
1955, P, 12.
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"The era of jet-powered business air-
craft . . . undoubtedly is just over the
horizon.," , . . This is the conclusion®
reached by Herb Fisher, Chief, Aviation
Development Division, The Port of New
York Authority, after flying the MS 760
twin jet executive transport which Beech
Aircraft Corp. has been demonstrating in
America this summer. U. 5. version of the
ship will be powered by Continental 169,
raising the service ceiling to 35,500 feet
and maximum speed to 410 mph. . .. This
pioneer twin jet transport marks an im-
portant addition to the list of applications
for which the J69 is admirably suited in
performance characteristics, and design.
The engine is now in production at C. A. E.

CAREERS FOR ENGINEERS

Continental Aviation & Engineering Corp.
has openings for technically-trained men.
Engineers interested in positions with
almost unlimited opportunity for advance-
ment, in this new and challenging industry,
are invited to write for information.

CONTINENTAL AVIATION & ENGINEERING CORPORATION

12700 KERCHEVAL AVENUE, DETROIT 15, MICHIGAN
SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION
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blow our economic top! Should the
lid fly off our seemingly bottomless
cash box, then all we have done thus
far to stem the tide of world Com-
munism will be for nanght. We must
eternally keep in sight the fact that
we are capitalists and if we do not
maintain control of our economy we
will lose our most valuable weapon—
the dollar billl
The money we waste building
vesterday's aireraft today is pitiful.
The situation is like the one Willy
Messerschmitt was talking about.
We are designing and test-flving air
defense fighter aircraft today that can
shoot down any Bussian bomber in
operation, but before we can get our
air defense fighters into production
and into operational squadrons, the
Soviels come up with an operational
bomber that our latest production line
ADC fighter cannot shoot down.
Our air defense concepts of air
warfare are decadent. We have
neither kept abreast of our potential
enemy’s developments nor countered
his new weapons with better air
weapons. The T-37 Bison, Russia's
intercontinental jet bomber, is pur-
portedly capable of performing at an
altitude and speed where no fighter
in our Air Defense Command can
touch it. True, our F-100 Super Sabre
could knock the Bison out of the sky,
but unfortunately no ADC squadrons
are yet equipped with Super Sabres.
For a number of years we've de-
luded ourselves by thinking that we
can build a jet fighter with all of to-
day’s safety factors, vet capable of
maintaining air superiority from the
ground to 75,000 feet or higher. In
the future we may have this capa-
bility, but until our metallurgists
come up with lighter, stronger metals,
it will be a physical impossibility.
The Russians are smart enough to
build lightweight fighters and bomb-
ers designed to fight above 350,000
feet. The higher we fly our machines,
the greater factor weight becomes, As
an example, in Korea the MIG-15
consistently outperformed our F-86
above 35,000 feet. Both aireraft were
powered by engines of almost the
same power, but the fghting weight
of the MIG was almost bwo Llons
lighter than the Sabre. The weight
factor was the reason they esuld out-
perform the F-86 in every maneuver
except a terminal velocity dive.
American fighters have gained
world-wide fame for their ruggedness
because they have been built to
withstand stresses, in most cases, of
nine times their own weight, To with-
(Continued on page 39)
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Aurodierics enginesrs have made the earth stand still. This eguatorial mount subtracts the earth’s rotation, making it possible to detect the minutest angular arrors of @yros.

Man has made a flying brain
to think beyond the speed of sound

Some aircraft !s:*in_'_' built 11::1.‘1}' are too [ast for a
man to fly alone. Some of them he can’t navigate
...one inch off course for an instant can mean a
mile off course in a minute. Some of them he can't
fight with...i[ he sces a target, by the time he
presses a trigger, the target has been passed,

What is the answer ? Automatic navigation,
automatic flight control, automatic weapons con-
trol. Gyroszcopes more accurate and dependable
than any ever built before. Computers the size of
a matehbox that do the work of a packing case {ull
of normal clectronic equipment. Control systems
more complex and more rugged than anything

AUTOMATIC CONTROLS MAN HAS NEWVER

ever needed before. Such is a part of the work—
gome of the most important of its kind being done
in America today—that is going on at AUTONETICS,
a divizion of North American Aviation, Inc.

We'll be glad to tell you what we can—within
gecurity restrictions—of the work being done here.
If you have a legitimate professional interest in the
subject, write AutoxeTrics, Dept. F-1, 12214 Lake-
wood Blvd., Downey, Calil.

Autonetics

A DIVISION OF WORTH AMERICAN AVIATION, INC.

BUILT BEFORE




A THOUSAND PRODUCTS ?ﬂoﬁy A MILLION IDEAS

AVIATION CORPORATION

Bendix reliable components

+ Bendix systems engineering

+ Bendix proven production ability

dssure

DEPENDABLE SYSTEMS

The more deeply rooted you are in all the things of
which systems are comprised, the better able you
are to produce completely dependable systems.

Having produced millions of components, sub-
gystems and l.‘ﬂlllph'tf_' systems for many years,
Bendix Aviation is the logical direction to look for
systems to solve many current problems as well as
others anticipated. Bendix assets for systems work
meclude:

MAN POWER—An engineering and research staff of
over 9000 with a broader range of technical abilities
than any in the country.

ENGINEERING AND RESEARCH—Over $80 million

was expended on these functions in fiscal 1955.

PRODUCTION FACILITIES — Twenty-four widely
dispersed manufacturing divisions located ecoast
to coast employing nearly 50,000 people.

SYSTEMS PLANNING GROUP — Coordinates major
svstems work, giving
you a single, centrally
located contact—the
Bendix Systems Plan-
ning Group, Bendix
Aviation Corporation,
Fisher Building, Detroit
2, Michigan.




JET BLASTS —____conmnuso

stand these high stresses it has been
necessary to make fthem uonduly
heavy. The high stress factor is ab-
solutely necessary, to assure crew
safety, if the plane is to be used for
combat below 15,000 feet where the
air is dense and stresses in excess
of nine Gs can be placed upon the
aircraft. But in the upper reaches of
the troposphere, on up to the strato-
sphere, the air is so thin that it is
impossible to put stress upon a fighter
that exceeds more than three to five
times its own weight.

Advocating that we sacrifice some
of our safety at low altitude for per-
formance at high altitude may seem
hazardous, but actually it isn't if at
low altitude the pilot flies at speeds
consistent with structural design. This
type of fighter is not an air-show
machine. Its sole purpose is to climb
into the stratosphere in the twinkling
of an eye and destroy an enemy
bomber regardless of -what altitude
the enemy might be flying. If de-
signed to withstand four or five Gs,
it'll be capable of flying safely at sub-
sonic speeds at low altitude without
danger of structural failure, and at
supersonic speeds with a limited de-
gree of safety.

It's obvious that if we equip our
air defense squadrons with very-high-
altitude fighters, we might be some-
what short-changed in the lower al-
titudes. True, these lightweight fight-
ers will not have the safety factor
at low altitudes that our present afr
defense fighters have, but they will
still be capable of operating in any
speed range of an intercontinental
bomber flying at low altitude. So, in
the final analysis we would have air
superiority from the deck to 75,000
feet or higher, but at the lower alti-
tudes the fighter pilot would have to
substitute with intrepidity what his
aircraft lacks in strength.

No longer are we able to overload
our high-altitude fighters with super-
fluous ground support armament, auto
pilot, zero readers and other weight-
adding items that are not absolutely
essential to the accomplishment of a
high-altitude mission. This is an age
of specialization, and if we fail to rec-
ognize it, and take appropriate meas-
ures to prevent our destruction, then
we'll have only ourselves to blame
should the bombs start falling over
here.

In the past we have produced
some of the most fantastic flying ma-
chines this world has ever seen. To
preserve this capability, we must find
our own Willy Messerschmitts.

David F. McCallister
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Size:
13" x 16%" x 14%"

Booth 158-160 IRE Show, New York.

ANOTHER EXAMPLE OF TaZemmar PIONEERING ...

The LAB PULSESCOPE, model 5-5-C, is a JANized (Gov't Model No.
USM/24C) compact, wide band laboratory oscilloscope for the study of all
attributez of complex waveforms. The video amplifier response is up to 11
MC and provides an equivalent pulse rise time of 0.035 microseconds. Its
0.1 \rultg to p/inch sensitivity and 0.55 microsecond fixed delay assure por-
trayal of the leading edge when the sweep is triggered by the displayved sig-
nal. An adjustable precision calibration voltage is incorporated. The sweep
may be operated in either triggered or repetitive modes from 1.2 to 120,000
microseconds, Optional sweep expansion of 10 to 1 and built-in markers of
0.2, 1, 10, 100, and 500 microzeconds, which are automatically synchronized
with the sweep, extend time interpretations to a new dimension. Either
polarity of the internally generated trigger voltage is available for synchro-
nizing any associated test apparatus. Operation from 50 to 400 cps at 115
volts widens the field application of the unit. These and countless addi-
tional features of the LAB PULSESCOPE make it a MUST for every
electronic laboratory.

WATERMAN PRODUCTS CO., INC.

PHILADELPHIA 25, PA.
CABLE ADDRESS: POKETSCOPE MANUFACTURERS OF

PAMILSCOPE®

$-4.C SAR PULSESCOPE"

5-5-C LAB PULBESCOPE®

5104 INDUSTRIAL POCKETSCOPE"
3-12-8 JANised RAKSCOPE"
$.12.C SYSTEMS RAKSCOPE
S-14.4 HIGH DAIN FOCKETICOPE®
5-14-8 WIDE BAND FOCKETSCOPFL®
5-14-C COMPUTER FOCKETSCOPE®
$-18-4 TWIN TUBE POCKETSCOPE®
RAYOMIC" Catheds Ray Tubsa

'
WATERMAN PRODUCTS et
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ARMY H-34 CARRIES 2'5-TON HOWITZER — At Fort Sill,
Okla., a big Sikorsky H-34, newest member of the Army
aviation family, carries a 105mm howitzer. This was the

AROUND THE

first time an artillery piece of this weight, about 5000
pounds, has been delivered by helicopter ready to fire.
The H-34 can airlift 17 combat-equipped soldiers.

WORLD WITH

SIKORSKY HELICOPTERS

AIRBORNE BULLDOZER —Flying from the escort carrier
USS Siboney, a Marine Corps HRS helicopter lifts a
bulldozer during exercises in the Atlantic. The HRS is a
version of the Sikorsky S-55, used all over the world in
industry, in passenger, cargo and mail service, and in
many armed forces,

LARGE H-34s FOR RCAF—Six new Sikorsky H-34s have
been accepted by the Royal Canadian Air Force, the first
5-58 types delivered other than to the U. 8. forces. The
RCAF also flies ten S-55 helicopters, the type operated so
successfully under extreme conditions in the arctic,
tropics, and remote areas.




HELICOPTER HISTORY

R-5 LIFTS 18 MEN

On Jan. 10, 1946, this Army Sikorsky R-5
get a world record by lifting 2538 |bs. Above,
it illustrates this capability by carrying 18
men. On the same day it flew to a new alti-
tude record of 21,000 feet, almost doubling
the previous 11,243-foot record. It also set
a speed record of 114.6 mph. A Sikorsky 5-53
now holds the official world speed record of
156.005 mph.

e
IN CALIFORNIA FLOODS —Helicopters went into action quickly
and efficiently to save lives and to transport rescue workers,
medicine, and supplies in December floods in California, as in
Northeast floods earlier in the year. Above, a USAF Sikorsky
H-19 of the Air Rescue Service lands in the only spot in Guerne-
ville, Calif., not inundated. Helicopters from the other services
also flew hundreds of mercy missions in the disaster. In floods
and other emergencies, the versatile helicopter is a key factor
in relief work.

SIKORSKY AIRCRAFT

BRIDGEPORT, CONNECTICUT
One of the Divisions of United Aircrofi Corporation




SRM ESTIMATED PERFORMAMNCE

PRESSURE RATID P, F,

FREON VOLUME FLOW, PERCENT

NOW, A HIGH SPEED
POSITIVE DISPLACEMENT
COMPRESSOR

Stratos’ positive displacement compressor is ideally suited for pumping
gases against high pressure ratio heads at relatively low flow — volumes
such as are involved in freon refrigeration systems for transport air-
craft. Compression ratio is built in, avoiding backflow compression,
and is independent of speed. The compressor is surge free and simple
in construction, requiring no complex valving or control systems. It
can operate at high speed —up to 40,000 rpm — keeping unit and
drive, size and weight down. Drive can be hermetically sealed electric,
turbine, hydraulic or direct from an engine.

Two helical lobe rotors trap the entering gas, compress it in a confined
area and deliver it to an exit port at the design pressure. The rotors are
of a patented design, with a unique form already proved in a variety
of industrial and aircraft applications.

Stratos currently js developing freon refrigeration systems, incor-
porating this compressor, for use in large transport aircraft. Other

applications — such as pressurizing of high altitude aircraft — are being
developed.

For further information on this interesting development in compressors
write to:

 STRRATOS

A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORPORATION

Main Plant: Bay Shore, L. L, N. Y. = Western Branch; 1800 Rosecrans Ave., Manhattan
Beach, Calif. + West Coast Office: 1355 Westwood Blvd., Les Angeles, Callf.

++» . WHERE THE FUTURE IS MEASURED IN LIGHT-YEARS!
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WE ARE
BEATING OURSELVES

— right 1 the

Pentagon

Having abandoned the idea of matching the Soviets

in quantity of airpower, we are compounding

the error and handing to them, by default,

first place in the race for quality

By John F. Looshrock

MAMNAGING EDITOR, AIR FORCE MAGAIINE

as a cliché, that “the next war is being won or lost

now on our drawing boards and in our laboratories.”
In the sense that we must win the research and develop-
ment war of today in order to win any military war of
tomorrow, this is true.

The grim fact is that we are currently losing this re-
search and development war. But not on the drawing
boards or in the laboratories. Qur airpower research and
development effort is being strangled in the plush front
offices of the Pentagon itself. At the decision-making level
it is being starved for lack of funds, coordinated into im-
potency by a bewildering variety of bureaucratic devices,
throttled by ultra-conservative “middle-of-the-road” phi-
losophies.

T HERE is a saying, repeated often enough to qualify
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As one scientist has put it, “These people don't realize
that in this business you can get hurt standing in the
middle of the road.”

Having long since abandoned the idea of matching the
Soviets in quantity of airpower, we are in the process of
compounding the error and handing te them, by default,
first place in the race for quality.

How did this h.lp])t"lt'." Well, as the fellow said, “Tt
wasn't easy.” But we managed it. And almost literally.
In fact, we have over-managed ourselves into a frighten-
ing dilemma. We can only hope it isn't too late to atone
for these past errors of commission and omission.

The recent resignation of Trevor Gardner as Assistant
Secretary of the Air Force for Research and Development

{Continued on following page)

e




WE ARE BEATING OURSELVES—RIGHT IN THE PENTAGON

has performed the valuable service of causing the publie,
and the Congress, to take a second look at our airpower
research and development program. Therefore, it appears
that an examination of the Gardner episode would appear
to be in order.

In explaining his action, Mr. Gardner stated, “Because
of an honest difference of opinion about the impertance
and scope of the Air Force research and development
and guided missiles program in relation to the [Soviet]
threat, I have submitted my resignation. . .”

It was to have been Mr. Gardner’s job to defend the
Administration budget for Air Force research and develop-
ment now before the Congress. But as he reportedly told
a congressional committee shortly after his resignation, “1
could not in good conscience participate in a program
which had a reasonable chance, in my opinion, of losing
the technological race with the Russians.”

‘At a time when the world is searching
for the means to an enduring and
honorable peace, it is vital that we in
the United States maintain our
qualitative lead in aeronautics and the
resulting economy of effective airpower.
We will do well to remember that to
maintain such a lead depends on the
vigor and skill with which we press our
Jundamental and applied research.’
-Dr. Jerome C, Hunsaker,
Chairman, National Advisory
Committee for Aeronauties,

Mr. Gardner’s conscience also would have been troubled
by the fact that the budget he was to defend has been
misleadingly presented to the Congress and the public as
representing a progressive increase in research and de-
velopment funds for the Air Force.

Statements suwrrounding the Gardner resignation have
since confirmed the facts, first reported on these pages
{Am Fonce, March 1955 and December 1953) that book-
keeping devices have been used to perpetuate this mis-
leading impression; that, actually, the trend in Air Force
R&D appropriations is drastically downward. Even worse,
the current request, being promoted as the highest figure
in the last six years, actually amounts to the lowest appro-
priation for Air Force research and development in the
last six years.

Mr. Gardner had been dissatished with our approach
to Air Force R&D for some time. But he laid it on the
line recently, with a memorandum to Secretary of the
Air Force Donald A, Quarles outlining the need for
nearly 3200 million more for Air Force R&D in the cur-
rent Fiscal Year 1956, plus %300 million more for Air
Force R&D than is contained in the FY 1957 budget now
before Congress. And he spelled out the need in chapter
and verse—project by project.

Not content with presenting the memo as one man's
opinion, before Mr. Gardner went to Secretary Quarles he
secured coordination from Lyle Carlock, Assistant Secre-
tary of the Air Force for Financial Management, Gen.
Nathan F. Twining, AF Chief of Staff, Lt. Gen. Donald
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L. Putt, Deputy Chief of Staff for Development, Lt, Gen.
Frank F. Everest, Deputy Chief of Staff for Operations,
James H. Doolittle, Chairman of the Air Force Scientific
Advisory Board, and Dr. Guvford Stever, Chief Scientist
of the Air Force. None of these men expressed opposition
to the Gardner memo.

Contrary to published reports, this statement of the
problem did not request more money or higher priority
for ballistic missiles—sither intercontinental or intermediate
range. Mr. Gardner himself admits that currently there
is no lack of funds for these projects. The memorandum
covered Air Foree research and development requirements
in many vital fields—bomber and fighter prototypes, revo-
lutionary advances in aircraft propulsion, electronics,
weapons, countermeasures, ete.—projects which are stary-
ing for lack of money to stimulate and exploit tech-
nological breakthroughs. If anything, it concentrated on
the need to exploit such breakthroughs in the design and
propulsion of manned aireraft to progressively strengthen
the force in being. This fact has been almost completely
overlooked in the public preoccupation with missiles, In-
deed, the Gardner memorandum was prompted, in lirge
part, by the squeeze-out of other essential projects when
heavy concentration of Air Force R&D expenditures of
high priority missiles pushed against a tight budgetary
ceiling.

Nor is it true, as often reported, that Secretary Quarles
disagreed with the basic facts in the Gardner memoran-
dum, or that he fatly turned down the request for more
R&D money. After discussing the memo with Defense
Secretary Charles E. Wilson, Mr. Quarles did point out
that the more practical course would be to present the
request in the form of an item-by-item justification to the
Department of Defense through the man in Mr. Quarles’s
old job—Assistant Secretary of Defense for Research and
Development Clifford C. Furnas. Mr. Quarles was later
supported on this question of procedure by General
Twining and Mr. Garlock.

This deep concern over procedure is the heart of the
basic R&D conflict in the Pentagon, a conflict which
goes beyond personalities. Mr. Quarles had sat in the
Secretariat of Defense just a vear before and he knew that
only an item-bv-item justification conld penetrate Mr.
Wilsons tightlyv-knit fiscal and administrative defenses,
despite the delay this might cause,

Thus we come to the nub of the problem—the system,
the Department of Defense system, to be precise. It is a
system of interlocking committees, of endless reviews, of
watchdogs and counter-watchdogs. It is a system which
places a premium on foot-dragging and on the ability to
find some small thing “wrong” with a major program, so
as to justify either a “stop order,” or Department of De-
fense staff interference with the program, or both. It is
a system which heavily penalizes imagination and in-
genuity, It is a system which places 2,800 persons on the
Department of Defense level in a position to say *no”
leaving only a handful who can say “yes” with finality,
and no one at all who ever says “do more, do it Faster.”

What the system accomplishes is hard to say. It saves
money in any given fiscal year, perhaps. It is one way of
tackling what is the biggest, most complex business in the
world. But it may well cost us larger sums in the long run—
and cost us even more than money,

In his press conference following the Gardner resigna-
tion, President Eisenhower said our missile program “is
being researched and developed as rapidly as it can be
done in this country, so fir as my experts and my people
in the Defense Department tell me.”
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A vear before, these same “people in the Defense De-
partment” had told the President that the budget then
being considered had the unanimous approval of the
Joint Chiefs of Staff. We now know from General Ridgway
that this was not the case. Nor is it the case with the air-
power research and development portion of the FY 1957
budget—as the Gardner resignation has brought to light.

The President knows, from personal experience, what
far-reaching military effects a technological breakthrough
can produce. In his book, Crusade in Europe, Ceneral
Eisenhower had this to say about the V-2—the new weapon
of that day:

“It seemed likely that if the German had succeeded
in perfecting and using these new weapons six months
earlier than he did, our invasion of Europe would have
proved exceedingly difficult, perhaps impossible. 1 feel
sure that if he had succeeded in using these weapons over
a six-month period . . . OVERLORD (the main cross-
channel assault) might well have been written off.”

Technology has taken a gquantum jump or two in the
intervening vears, and even six months is no longer a
valid measure of safety.

The President also said, only a few weeks ago, regard-
ing our current R&D progress, that “there are limits to
what vou can do in research and development . . . there
are only so many scientists, there are only so many chan-
nels you can pursue, and indeed, one of the things you
have to watch is this—don’t try to develop too many at
onee or vou get in each other’s way and you block them
all through the confusion and demands you make on the
scientific poal . . ."

This statement reflects a popular viewpoint of his
“people in the Defense Department.” Implicit in the view
are twa basic misconceptions, The first is that a shortage
of engineering and scientific manpower makes it im-
possible for us to profitably spend more money than we
are now spending on research and development. The
second is that our research and development effort is in
danger of being diluted by striking off in too many di-
rections. Let's take these in turn.

The myth of the shortage of scientists and engineers
for national defense work dies hard. It should have been
shot down once and for all by the recent report of the
National Science Foundation. But the myth still persists.
The fact is that the Air Force currently is using less than
five percent of the scientific and engineering personnel
in the United States today. And the National Science
Foundation points out that the number of scientists and
engineers is growing proportionately more rapidly than
either the over-all population or the labor force. The
estimated total number of scientists and engineers has in-
creased from about 260,000 in 1930 to approximately
550,000 in 1954.

The scientific manpower shortage theory thus just won't
wash. The talent is there. True, some of it might have
to be diverted from color television research or looking
for new automatic ways to make yvour car windows roll
up and down. But this would be a small price to pay for
leadership in the weapons technology race.

Now let’s look at the matter of diluting our R&D effort
by too many projects. We have already spoken of the
maze of boards and committees throungh which a new
idea must pass before it gets the good budgetkeeping
stamp of approval. This process alone places strict limita-
tions on the number of projects for which money is re-
quested and obtained. -

Let us consider, too, the matter of ceilings on appro-
priation requests and expenditures, which we have dis-
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cussed in past issues of this magazine and which will
be discussed later on in this article. Operating under tight
fiscal ceilings makes it mandatory that the Air Force con-
centrate its R&D money and effort on relatively few high-
priority projects. This is certainly true at the present time,

This leaves many avenues unexplored, restricts the
opportunities for technological breakthroughs, and limits
the variety and effectiveness of the hardware available
to those who must plan our future strategy. It might be
good accounting but it isn't good research.

A third obstacle, implicit in the first two, is a question
of attitude. Either you believe in research or you don't.
Mr. Wilson once laughed at the desire to find out why
potatoes turned brown, despite the fact that this bit of
information has saved the armed forces thousands of dol-

SHORTAGE OF SCIENTISTS—A MYTH

Using 1930 as a base, the total population has
increased during this period by thirty-two percent,
the number of engineers by 202 percent and the
number of scientists by 835 percent.

In 1947, the President’s Scientific Research Board
estimated that in 1930 there were about 46,000
seientists in the country, and about 92,000 in 1940.
By January 1954, the US Office of Defense Mabiliza-
tion estimated that there were approximately 200,-
00 scientists in the couniry. -

Engineers totalled 215,000 in 1930, 2596000 in
1940, and 534,000 in 1950, Allmeing for deaths and
retirements and for neiw entrants info the ficld, the
National Science Foundation estimates that there
were as many as 630,000 engineers in the country
by mid-1954.

Of the total number of scientists in the 1951
National Scientific Register, fifty-eight percent were
emploged in private industry, twenty-fice by edu-
cational institutions and secenteen percent by goo-
ernment agencies, Another National Science Foun-
dation estimate, based on the census and other
sources, found that in 1950 eighty-eight percent of
the engineers were employed by private industry,
ten percent by government agencies, with the re-
maining two percent by educational and other non-
profit institutions.

lars. This attitude is understandable, perhaps, coming from
a man who rose to greatness in an industry where the
guantum jumps, so to speak, had been taken when he was
stll in knee pants. It is difficult to make the adjustment
from a background of mass production and conservative
efliciency to an environment where technology is moving
at a dazzling pace. Evidentlv, Mr. Wilson has not yet
been able to make this adjustment.

One result of his approach is seen in the “flv-before-
vou-buy” philosophy of aircraft procurement—now an in-
tegral part of the Pentagon system. As defined in the semi-
annual report of the Secretary of Defense for the period
ending June 30, 1955, “fy-before-you-buy” means that
“mass production of pew types of aircraft is currently
being delayed until tests have fully demonstrated the tech-
nical soundness of the new model, thus saving hundreds
of millions required for extensive modification under
former practices.”

Thus “fy-before-you-buy” does save money—today.

{Continued on following page)
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But it is costing us dearly in precions lead time (Am
Fonce, February 1955}, and it tends to hamstring our
military effort with weapons that become obsolescent be-
fore they get into production.

A case in point is that of the B-47. Under a fly-before-
vou-buy approach we would have lost 4 minimum of two
years in acquiring the airplane which currently represents
our sole element of aircraft superiority over the Soviets.

General "Hap” Arnold clearly saw the dangers of the
ultra-conservative approach to airpower research and de-
velopment many years ago, when some aircraft engine
people were calling jet propulsion a “passing faney.” It is
a credit to General Amold's foresight that, despite this
advice, he ordered Wright Feld to begin work on jet
propulsion in 1941 and personally ordered one of Sir Frank
Whittle’s early jets to be shipped to the United States
from England.

General Arnold knew there were two ways to win a
war—by overwhelming the enemy or by outsmarting him.
We overwhelmed the enemy in World War 11, but largely
because, as General Eisenhower has pointed out, the Ger-
mans were six months too late with the V-2,

‘The Communists are making scientific
and technological advances at a faster
rate than we. The fact that the Com-
munists can put not one, but several
projects on a crash basis indicates a
tremendous capacity for research and
development. I add that this also
indicates a disregard for cost and [or
safety factors, and willingness to
gamble.’—Lt. Gen. Thomas D. White,
Vice Chief of Staff, US Air Force.

General Arnold wouldn't have been happy with our
research and development progress in the years since his

death. Our complacency over our atomic monopoly be”

came a myth which was quickly exploded by the first
Soviet A-bomb. We went into Korea with no new aircraft
prototypes because of lack of R&D money. We were dis-
turbed by the numbers of MIG-15s the Soviets proved
able to turn out of an “ox-cart economy.” But we took
refuge in “quality” then as we continue to do now.

The President has used quality as a measurement of
our superiority over the Soviets. Mr, Wilson has used it,
not so much as a pillar of our strength, but as a column
behind which to hide when pressed for more definitive
answers to questions concerning our military position vis-
d-vis that of the Soviet Union. Our military leaders have
clung to it as a last straw of hope, while other elements
of military strength have been dwindling. We have been
hoping to counter numbers with advanced weapons,
sprung, ne doubt, like Minerva, from the brow of some
scientific Jove.

Let's look at our budgetary record—spanning six vears
and two political administrations—designed to buy this
precious quality.

In Fiscal Year 1952 the research and development por-
tion of the Air Force budget was 5511 million. In FY 1953
it jiggled up to %606 million, but in FY 1954 it was back
down to 8511 million. Each of these vears the Air Force
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requested some $200 million additional, requests which
never got by the Secretary of Defense’s pruning hook.

Contrast this level of R&D funding with the recom-
mendations of the AAF Scientific Advisory Group, fore-
munner of today’s Scientific Advisory Board. At General
Arnold’s request this group of distinguished scientists,
headed by Dr. Theodore von Karman, put together a
blueprint for the Air Force’s future development.

Their report said, “If, in peacetime, fifteen to twenty
percent of the sum spent during war vears were allowed
for the total expenditures of the Air Force, the amount
required for research and development should constitute
From twenty-five to thirty-three percent of the total Air
Force budget.”

The record shows that we have kept this research and
development funding deep in the basement. We provided
only four or five percent of the total budget in each fiscal
vear—less than one-sixth of the minimum suggested by
the scientists in 1945,

We're getting no better fast. In Fiscal Year 1955, re-
search and development funds slipped to $499 million.
The following year saw the introduction of the great
juggling act with R&D money. On paper the funding
went up $71 million, to 3570 million. But the increased
figure was accounted for, in large measure, by a new book-
keeping device which moved over $28 million previously
carried under procurement and $110 million previously
carried under maintenance and operations, thus leaving
only $432 million for R&D, or $67 million less than the
previous vear.

This year the same financial shenanigans are still in
force. Of the $610 million ostensibly ticketed for R&D,
only $421 million is actually available—the difference be-
ing an accounting maneuver.

This combination of unrealistic fiscal ceilings, red tape
and misinformation represents the Pentagon climate which
led to the resignation of Mr. Gardner. The battle of phi-
losophies will go on,

At the time of his resignation, Mr. Gardner said that
he was preparing, at Mr. Wilson's request, a full report
on Air Force research and development. We can only
hope that this report will penetrate to the highest decision-
making levels of our government,

Finally, it remains to be seen whether the Congress
will follow up its current and planned investigations with
budgetary action to salvage our airpower research and
development effort from its pitiful plight.

Fortunately, Mr. Gardner has made it clear that the
conflict in viewpoints goes far bevond the matter of half
a billion dollars for research and development. He has
testified to his dissatisfaction with the entire Air Force
budget and, indeed, confirmed the fact, as we reported
last month, that the over-all Air Force requirement adds
up to almost $4 billion more than the $16.5 billion being
requested by the Administration for the next fiscal year.

Mr. Gardner also has highlighted his dissatisfaction,
shared by many responsible people in the Air Force, with
our “business-as-usual” approach to B-52 procurement for
Ceneral LeMay's Strategic Air Command. He says our
B-52 production could be tripled with little sweat, and
must be to preserve the superiority of our force in being.

Adding it all up, Mr. Gardner recently told a nation-
wide audience that the FY 1957 budget “guarantees us
a second-best Air Foree.”

As we have been saying tor many months, we doubt
if this is the kind of guarantee that will reassure the
American public, "even though it mayv bear the Adminis-
tration’s Good Budgetkeeping stamp of approval—Exp
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THE AIR FORCE ASSOCIATION’S

J& age Wipa

Perhaps the greatest barricr to our entrance into the
Jet Age which is upon us is public understanding of
the issues involved. In Washington, D. C., on Feb-
ruary 3 and 4, AFA’s Jet Age Conference met to attack
this barrier with more than 1,500 registrants from every
segment of American airpower. Except for national
conventions, it was the largest, and most successful,
event ever sponsored by the Air Force Association,
It marked the latest in a succession of such affairs,
which represent an important part of AFA’s Industrial
Associate program. Registered at the conference were
860 individuals representing 300 companies, 315 mili-
tary and civilian government personnel, sixty members
of the AF Reserve and Air National Guard, fifty-seven
representatives of twenty-fice different organizations
having aviation interests, ninety state and municipal
aviation officials, 135 local, state, and national leaders

CONFERENGE

of the Air Force Association; and thirty-four members
of Congress. Sixty-seven newsmen from the nation's
leading newspapers, wire services, mazazines, and
radio and telecision networks spread the conference
message to all corners of the land. Luncheon on the
opening day was addressed by AF Chief of Staff Gen.
Nathan F. Twining, with AF A Board Chairman lohn R.
Alison as toastmaster. The Saturday luncheon speaker
was Secretary of the Air Force Donald A. Quarles,
with AFA President Gill Robb Wilson taking over the
toastmaster chores. limmmy Doolittle serced as miodera-
tor throughout all conference sessions. For the benefit
of those who could not attend, and for the conven-
ience of those who did, there follows a complete report
on what transpired, beginning with the opening re-
marks (below) of Gill Robb Wilson, President of the
Air Force Asgsociation—The Editors,

SETTING THE STAGE

HE PEACGE of our world is weighed in terms of com-
parative airpower. Survival has become an air science.
And now, with revolutioniary impact, the advent of
turbine power is advancing our military weapons and civil
aircraft into fantastic ranges of performance. This devel-
opment has sharpened the race for survival, IF American
airpower is continuously to stave off the declared aggres-
sion of the Soviet, we must drive ahead with ever-increasing
momentum into the jet era, whose operational advent was
a scant ten years ago.

But the road ahead is not free and clear. Jet propulsion
has multiplied the attendant annoyances of airpower—
emphasized the obsolescence of current Facilities—magni-
fied the hazards of crowded airways—and imposed weighty
economic considerations.

In the normal course of events, and in a normal world,
these matters would adjust themselves in time. But this is
not a normal world, and the role of time as the great
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healer could be reversed to time as the great destrover.

If military airpower were more than superficially divis-
ible from civil airpower, we might isolate its urgency,
establish it remotely and depend on time to mitigate civil
irritations and annoyances. But airpower is not divisible,
The treaty makers of World War Il made this mistake and
thereby wrote the inevitability of Warld War LI into the
Treaty of Versailles.

Such is the case that, in driving abead into the jet era
in pursuit of that flickering hope called world peace, we
must invoke not only scientific genius, but public under-
standing and approval. We will toil in vain unless we toil
in partnership with a knowledgeable public. We must
meet and solve our dilemma in the American way, even
though at times it seems the hard way,

To us, in aviation, certain truths appear self-evident:
that the decisive medium of international discipline and
commerce is the air ocean; that airpower includes the
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sum total of a nation’s aeronautical development, inclusive
of its public opinion; that what military aviation is to the
business of security, civil aviation is to the security of
business; that for defense there are no geographic perim-
eters but only those perimeters which define the aeronau-
tical stature of a nation. These studied conclusions all seem
very clear to us.

But we must remember that the American lay public
has had no background from which te reach this under-
standing. Our public education has been scantily geared
to produce air-wise youth. Our higher education has not
progressively turned out adequate cadres of scientists and
engineers and technicians. Airport development has been
a bone of contention in the vast majority of municipal
bodies. Never have we had a clear cut and eomprehensive
national air policy. Our aviation literature has been lamen-
table and sparse. Government itself has not been fore-
handed in generating incentive for youth to enter aviation
industry and science but by diverse procurement policies
has made this area a land of peaks and vallevs. And Fur-
thermore, the accumulated opposition to aviation which
characterized bygone vears has produced confusion in
public concept and catered to disgruntlement—a bitter
smog through which we now must navigate on our way
to survival.

So we cannot fairly hold that aviation’s partnership with
a knowledgeable public has ever been given a tial. IF this
were Russia, it might not matter. But this is the United
States and we propose to do things in the American way—
face up to realities together and work out our common
destiny on the broad Front of national consciousness.

For just such purposes as this the Air Force Association
was originally called into being, not as a creature of the
Air Foree, but as a medinm of the people for discussion,
diagnosis, and analysis of air affairs. Only an enlightened
people can be a wise people. And not that we ourselves
can claim wisdom, but that out of common cause ap-
proached in a spirit of patriotism, wisdom will come. To
this end vou have been called together from every facet
of aviation and From related walks of life. This conference
is designed as a pebble cast into a broad pool, whose con-
centric rings spreading outward will set in motion the
processes necessary to universal understanding. Be not dis-
turbed if we have honest disagreements. There are no casy
answers to the problems of the Jet Age. Nor do we yet so
much as know all the questions. But this we do know—we
cannot survive in complacency,

It is frequently pointed out that all radical progress is
accompanied by considerable byplay of selfish competition
and public fretfulness. 1 have made broad studies of this
subject and know this to be the case. Yet, I cannot agree
that present conditions are therefore the more tolerable.
That canal operators had to struggle with stagecoach
companies and tavern keepers did not involve the fate of
humanity. That people rioted in the strects to keep the
railroads out of Philadelphia lest they “annihilate human
rights” was not world-shattering. That the first horse-car
drivers in New York chained themselves to their seats to
avoid arrest, and removal by eity fathers was but whim-
sical, That a great metropolitan newspaper resigned itself
to the advent of streetears with the comment that “human
life is really of little value nowadays” was mere editorial
persiflage. That the press and pulpit fretted because bicy-
cles allowed Free-wheeling young ladies to outdistance
their chaperones did not cause nations to shudder. That
embattled Farmers scattered glass on the roads to stop
automobiles did not threaten the sovereignty of the Ameri-
can flag. Time took care of all and sundry such friction
and provincialism on the trail of progress.

But today we are under an urgency our forefathers
never knew, If this fact be not evaluated properly in rela-
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tion to the whole problem of adjusting to the Jet Age,
while at the same time making that adjustment as painless
as possible, there will be nothing left to adjust.

Incident after incident might be cited to show the
gravity of our problem. For example:

A jet trainer strikes a house in a California citv. Women
and echildren picket the nearby airport. An aviation manu-
facturer is forced to move. The city council demands an
immediate investigation. A million-dollar lawsuit is fled.
A jet-equipped Air National Guard unit is pressed to leave
the area.

A resident of a Pennsylvania eity, living at the end of
a runway, files suit to stop plines from flving over his
house on the grounds that his privacy is being invaded,

In an eastern state the anti-noise campaign of a minority
group climaxes in a resolution, passed unanimously by the
lower house of the state legislature, demanding removal
of an air defense unit of jet fighters.

In one of our great midwestern cities, after organized
public pressure has forced the issue, the Air Foree begins
to relocate an air defense base at a net cost of §43 million
of defense funds., i

Not far away, in Michigan, a nation-wide air defense
excreise of the Air National Guard comes and goes with
a unit of jet fghters grounded by a court order granted
to 4 couple living near the air base. I might multiply these
hundreds or scores of times.

These are but a few of the case histories, each of recent
origin, in Air Force files. The list is long. The aircraft
industry has its list, and a file of pending law suits. The
airlines, struggling to keep major air terminals open, have
their own lists, without having any jet aircraft on hand.

I am not umippreciative of silence, but there is a kind
of silence which I too often have witnessed around the
world—the silence of defeat and desolation.

I am not unappreciative of individual comforts, but I
have seen them, too, perish in national devastation.

Nor am 1 unappreciative of danger from overhead and
it must be minimized as much as possible, but I must think
also of danger faced by those in the cockpits although they
disturb my quiet in pursuit of their missions.

And in my own mind 1 must draw a distinction between
those who live in the old homestead and are invaded by
jet noises and those who develop housing projeets adjacent
to existing airports and then organize protests against the
nuisance or danger of planes in the vicinity.

Now 1 do not know at this moment how the word of
truth may be rightly divided among the many conflicting
interests. which are blunketed by the Air Age. To what
degree science may contribute, or law, or the exercise of
human decency, patriotism or judgment, is still to be re-
solved.

1 judge we might wisely have a law permitting the Air
Force to relocate certain basés with funds derived From
the sale of certain existing bases.

1 am sure science will have better and better solutions
to noise abatement. 1 look to the aerodynamicists for such
aireraft control at slow specds as will enable a pilot to
aviid eritical erash landings: I think traffic control can be
established to automatically prevent air collision. 1 believe
the private airplane ean be so designed as to be a routine
tool in the hands of the individual. I feel that an adequate
svstem of air education can ultimately inform our people
and inspire oor youth to seek schooling in the sciences,
I judge zoning laws for air Facilities ean play a part,

But all of this is conjecture. What I know without
equivocation is that we are under great urgency, but that
so were our forefathers when thev declared their inde-
pendence and wrote their Constitution, vel, in the spirit
of eooperation, wrought their salvation.

In this spirit then, welcome to this Jet Age Conference.
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Computation...the heart

of any defense system...is

Burroughs business

Computation is our business at Burroughs—has been for 70 years.

In that time, we have consistently pioneered faster, more efficient business
accounting and computing machines. Today, Burroughs devotes a large
part of its skills and facilities to computation and data processing for
defense . . . fo systems requiring electronics for guidance, detection and
interception.

This is why the Armed Services rely on Burroughs experience and resources
to see defense projects through from scratch—from research to develop-
ment, to engineering and tooling . . . to production, testing, field service
and training.

We welcome all inquiries relating to defense contracts in these areas of
our proved caopabilities: instrumentation, control systems, communications,
electronic computers and data processing. Call, write or wire Burroughs
Corporation, Defroit 32, Michigan.

Burroughs

BURROUGHS INTEGRATED DEFEMSE FACILITIES INCLUDE:

Burroughs Corporation plants in Detroit and Plymouth, Michigan
Burroughs Electronic Instruments Division, Philodelphio, Pa.
Hoydy Brothers of Mew Jersey, Plainfleld, Mew Jersey
Control Instrument Company, Brooklyn, Mew York,

Burroughs Research Center, Pooli, Po.

Locking to future expansion, Burroughs invites inquiries from qualified engineers;




HIS morning, I want to outline the US Air Force re-
Tquirements in the second decade of the %et Age. 1

" want to talk about two broad areas—first of all, what
we need in the way of air bases, and how we plan to use
them. Secondly, I want to talk to you about air traffic
control, because it is a real problem. These are not new
problems for the Air Force or the Civil Aeronauties people
either. They are old problems and they are pressing in on
us much more vigorously than before. The Air Force ree-
ognized it, and a couple of years ago it appointed a com-
mittee headed by Maj. Gen. Herbert B. Thatcher. They
worked on the problem, and they came out after a year
with this paragraph:

“The committee has been impressed throughout its
study by the pervasiveness of two basic influencing con-
sidlerations. First, the conflict between communities and
air base operations is not simply an Air Force problem.
It is a problem affecting national policies and the national
economy as well as national defense. It applies to the
civil populace, to Congress, to the other armed forces
and to industry, as well as the Air Force. United States
Air Force air base utilization is a national problem and
there must be a national solution. Second, the answer to
the problem must be effective in resolving present con-
flicts as well as effective in preventing future ones. An
effective long-range solution will be cheaper and will give
better defense and will be more acceptable than a series
of temporary solutions,”

With this much background, let us jump off the deep
end into a discussion of the air base problem and the chief
offender—the airplane. First of all, let us look at this air-
plane to see what kind of performance we are talking
about.

The turbojet aircraft we are about to have and the ones
we have now are of extremely high performance. They
are of high speeds, and we are going to be dealing with
speeds of Mach Two, and we already have two super-
sonic fighters in the inventory. The take-off speeds of these
tvpes of aircraft is increasing as the years go by, At the
present time, the fighters are touching down at 150 knots
at least. They fly the pattern at 200 knots and above, and
even when they are coming over the fence, they are using
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COMMAMNDER-IN-CHIEF, CONTINENTAL AIR DEFENSE COMMAND

a lot of power in their approach; they are making better
than 175 knots. In other words, they come over the fence
at about 175 and might hit going about 150. These air-
craft are essentially high-altitude aircraft. They take off,
climb to altitude, do their mission and descend swiftly.
They must climb in the shortest possible time because the
fuel consumption is very high. These aircraft have a very
high rate of ascent and descent. The fighters we have
coming along will climb subsonically to 35,000 feet. After
that, they will go to Mach One, Two or Three, whatever
it is to carry out their mission—40,000 feet a minote or
better. This is eight or nine miles a minute straight up.

Let’s take the B-52 as an example. When vou put the

.gear down and the flaps up, and so forth, the airplane

comes down in a very steep angle. You would fall out of
the seat if you were not strapped in. The speed is 375
knots or thereabouts. This B-52 is a big airplane, and, in
the descent, the rate-of-climb indicator is no good at all
It only goes to 6,000 feet a minute, and you are making
12,000, 15,000 or 18,000 feet a minute on an angle,

In addition to that, the airplanes are getting heavier.
Our fighters are weighing 25,000 to 40,000 pounds heavier
and the weights are going up. The B-52 weighs about
400,000 pounds and it is still growing. The performance
of the airplane is made possible by the very great power
available to us in turbojet engines. We are not satisfied
with that, however; we must couple on the back of the
engines an afterburner. Even when you have a single
engine with an afterburner, you have a terrific controlled
explosion.

We really do not have any good measures for evaluating
the sound or conveying from one person to another the
level of sound to be expected. We are talking about deei-
bels, which is a measure of sound as it appears to the
human ear, the sound which you can distinguish as in-
creasing or decreasing. . . . It -would take a Rip Van
Winkle to sleep through . . . the forty to eighty decibel
area. [It is] the forty to eighty-six area that wakes up
peaple on the end of the runway, but when vou get to the
F-86G with its afterburner, vou are up almost to 140
decibels. The F-102 is slightly over 140, and the B-32 is

{Continued on following page)
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up over 150. It is intolerable to the human ear when you
get close to it.

In addition to the noise we get out of the engines, we
also get some noise out of the aircraft itself. . . . Flights
at low altitudes at supersonic speeds are not only noisy,
but they are dangerous for things on the ground. You will
probably recall the exhibition flight put on at Palmdale,
Calif.,, which damaged glass and so forth. Real damage
can be done on the ground, so we have to keep the planes
up in the air, The sound comes back to the ground even
though the flight is made at verv high allitude,

There is one other aspect of the hazard. Thus Far, we
have talked about performance, high speeds, high weights,
nuisance, noise, and hazard. But we have not talked about
the munitions.

The Air Defense Command—in fact, all of the Air Force
—is designed to carry munitions on a mission. The Air
Defense Command itself. of which I am head, flies all over
the country. We have fifty-five different bases with air-
craft that are armed. They are ready to shoot on every
tactical mission. They are not armed with machine guns;
they are armed with rockets which are 2.75 inches in
diameter and each explosive blast is equal to a .75 mm
shell. In the F-86D, we have twenty-four of these: in the
F-89 yvou have 104, and we must store these on the hase
in our normal operations. It must be obvious to you that

GEN. EARLE E. PARTRIDGE, Commander-in-Chief,
Continental Air Defense Command, was born in 1900 at
Winchendon, Mass. A graduate of West Point (1924) he
carned his wings, and in 1932, attended Command and
General Staff School. In 1942 he became a member of the
War Department General Staff and later serced as Deputy
Commander of the 15th AF. He was appointed Deputy
Commander of the 8th AF in England and returned to
AF Hyg. in 1946. He took the 5th AF to Korea in 1950,
later returned to the US to command ARDC. In 1955
he took over joint command of ADC and CADC.

if we can get better protection for the country by using
atomic weapons, we are going to use them. That means in
the days that lic ahead—and they are not too far ahead—
we will have atomic weapons storage at vour various air-
ports, and the various airplanes vou see flying around on
missions will be carrying atomic weapons. We are going
to do as much as we can to make the aircraft. weapons,
and procedures safe, but the hazards are still there.

In the light of these hazards and these problems, what
kind of an airfield do we have to have? We had the
Thatcher Committee and another distinguished group put
together by the Assistant Secretary of Defense studving
this. They came up with these requirements: For a single-
engine jet aircraft, we need a runway 10,000 feet long
and 200 feet wide. For multi-engine jets, we need at least
11,000 by 300. The taxiways and parking area as well as
the runway must be of heavy pavement and wide in pro-
portion. They must have blast aprons along the sides to
keep from blowing away the shoulders. These TUnWays,
as long as they are, must have overruns at least 1,000 feet
on each end. The British call them overshoots. The figures
of 10,000 and 11,000 which I am quoting for you desig-
nate only sea-level conditions. If you were to go to high
altitude or operate in hot weather, you need longer run-
ways—considerably longer runways.

In addition to the airfield itself, you need a relatively
clear zone, one free of communities and industrial facili-
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ties, on the extensions of the runway. The ideal situation
would be to have one seven miles long and four miles
wide on each end of the runway. It must be obvious to
everyone here that you could not go to Long Island and
buy a strip of land sixteen or seventeen miles long aud
Four miles wide., However, we do think it is possible to
have zoning in the extensions of the runways so that we
will avoid these congested areas which now form at the
ends of the flying feld where the danger from a forced
landing is grave.

These two committees felt the airfields should be
about fifteen miles, at least, from the nearest large com-
munily. Fifteen miles is required to get the traflic pai-
terns which are essential to safe Hight. It seems a long
distance, but that is the distance they recommended, It is
obvious to you, I am sure, that these are ideal requir:-
ments, and we do not meet them. We have to start with
the present situation, and I am sorry to say that T have to
operate my fighters on eighteen airports which are shared
with civil and municipal operators. There are several wir-
ports or municipal airports—eighteen of the fifty-five. Very
few of our airfields are 10,000 feet long. Most of them are
far less than that, and they lack the clear zones at the ends
which are essential for safety and for the elimination of
the noise hazard. There is a steady encroachment on these
zunes at the ends of the fields by the civilians in the adja-
cint communities,

Recognizing that we cannot go from where we are to
where we would like to be, the Air Force has, howevyer,
adopted a three-phase program.

We have a scheme of public education. We are working
on scientific, operational, technical developments, and we
are working on the physical movement of the base to
better areas,

Lel's take the physical removal. This is the solution that
the communities usually come up with: Get out of here;
go somewhere else. But it is an expensive solution and one
with which we have great difficulty in adopting, not only
from the expense point of view but for other reasons as
well. If you pick up a base here and move it over there,
vou take your problem right along with vou, because lie-
Fore you arrive, the real estate people have subdivided all
of the land, and they have sold lots all over the place, aud
vou do not have time to zone. They get the word, as the
Navy says, before we do. Therefore, the problem of moving
out of the community and moving to an adjacent area
which is relatively free of civilization is a stop-gap and is
not recommended.

We are having better luck, however, with our public
relations program than we have had in vears gone by,
Throughout the Air Force, instructions to the hase com-
mander are such that he must get in touch with the com-
munity. He joins the Chamber of Commerce, the Kiwanis
Club, and so on, and he gets on the bread-and-butter
circuit—he eats chicken and talks to everybody who will
listen to him. Some of my base commanders are spending
half their time talking to the community. It would be safer
if they would come home to their flying, but I have to go
on with this public relations program. We have other
meetings. We have some movies,

We work on the press to try to stress the safety angle,
the heroism of the pilot who stays with his aircraft, and
so on, and we are having good luck, but it is a long-term
process which takes a lot of effort—more than we can
afford to give to it.

In the field of research and development, a lot of work
has to be done. It is possible to make the jets less noisy.
Certainly we can do a great deal about building diver-

- (Continued on page 55) .
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Now—A FLIGHT DIRECTOR SYSTEM
BY ~&nci”

FOR MILITARY AIRCRAFT AND COMMERCIAL TRANSPORTS

Fright Path lndicator

Today's Bendix Flight Director System reflects tomorrow’s
requirements for a true director of light control with sim-
plified, conzolidated display of actual performance. For
proof just check these features: 4/ Consolidated display
of flight commands and performance on just twe indica-
tors +/ "Natural reaction™ type of command presenta-
tion +/ Pictorial presentation of aircraft position at all
times +/ Display of computed flight commands affords
quicker, more accurate manual flight operation, or serves
as performance monitor for automatic flight system
a "No-vacoum-tube™ system employing latest type
gilicon transistors and magnetic amplifiers +/ Suited to
ingtallation on inclined panels +/ Integrally lighted
for optimum dawn-to-dusk readability. For further infor-
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Flight Diracter Indicaber

I'I!il-illiOlL writc ECLIPSE-PIONEER DIVISION, BENDIX AVIA-
TION CORPORATION, TETERBORO, NEW JERSEY.
West Coost Offices 117 E. Providencia Ave., Burbank, Calif.

Export Seles end Service: Bendix Internatienal Divisien, 203 E. 42Ind Sirecl,
Mow York 17, N. Y.

Let “*by Bendix* be your guide to BUY BENDIX
ATTENTION ENGINEERS: Opportunities are now available
for men with EE, ME and AE degrees in the design and develop-

ment of automatic flight systems. Send resume today to
Mr. C. 8. Cleveland, Coordinator of Technical Placement.




ABOVE: The new Beechcraft Model 75 Jer Mentor

RIGHT: The Beecheraft UL 5. Mawvy T-34B Mentor

Sisters Under the Skin

THE NEW BEECHCRAFT Model 73 Jer Mentor is
based on the tried and proven Beechcraft T-34, now
serving the U. 8. Air Force, U. 8. Navy and five for-
cign nations. Both planes use many of the same

component parts, and feature maximum performance,

case of operation and maintenance and outstanding
economy. Both have been developed by Beech Air-
craft as private ventures ready for military service
throughout the world as “off-the-shelf” trainers.

Students could easily start right off in the Jer Mentor
without previous flight instruction. On the other
hand, the T-34 and Model 73 are so similar that very

litele transition would be required to convert from
one plane to the ocher.

The new Beechcraft Jer Mentor represents a signifi-
cant step forward in jer design simplicity. It & beary
enough to take it, light emough to be the world's mast
economiical jet trainer,

eechcraft

Beech Aircraft Corporation, Wichita, Kansas, U.5.A.

BEECH BUILDS: T-34 Trainers for the USAF and USN; L-23 Trensports for
the U. 5. Army; Jot Menter; MD-3 Mobile Generators; Super 18 Executive
Transport; Model D50 Twin-Bonanzo; Model G35 Bonanza,

PERFORMAMNCE AND SPECIFICATION DATA
(Engine: Continental J69-T-9 Turbajet)
Cruising Speed . . ... ... ... . .. 245 mph
High Speed (af 15,000 feet). . ... ... 295 mph
DivingSpeed. ... .................500 mph
Service Ceiling .. .. ...... .. ..., .28,000 feet
Range |(maximum with reserve) .. . . 450 miles
Gross Weight . _ . . ... ... ...... 4,521 pounds
Empty Weigh! . ... ............2,925 pounds
Useful Load saean ey s 1,596 pounds
Lead Factor (vitimate) . . ... ........ 11.25 G"s
Rote of Climb . . o.civn e v iaas 1,400 fpm




MILITARY REQUIREMENTS IN THE JET AGE

sionary fences which divert the sounds upward, and we
can do all sorts of things which will get the noise away
from the adjacent community. We think there is a lot of
work in research and development for the people who
have to work around these planes. You have to have a
helmet, wear ear plugs or you will become deaf. We can

do things with the new aircraft that we could not do .

bfore,

In the F-102, for example. it is possible to climb at a
steep angle after take-off, but the noise level goes up so
we do not make much money on this maneaver, but we
are hrying it. The F-102 has a noise level at an altitude
of 85.000 or 10(KK), that will wike up children on the
eround  undemeath.

Here are the three things that the Air Force is doing:
Public edueation, research and development, and move-
ment of bases.

Thus Far, 1 have been talking solely- about the air base
problem. We want better fields, and we would like them
in o remote area if it is possible to get them.

The other subject 1 want to mention very briefly is the
matter of air traffic control. Once an airplane gets off the
ground, it is a projectile. An airplane going at Mach 95—
and that is the general area where most of the airplanes
are cruising these days—they are going to cruise higher
than this—at .9, they are faster than a pistol bullet, yet
we are asking the man who rides on this projectile to use
voiee radio which has certain limitations, interference, and
so forth, to tell the people where he is. Our air traffic is
based on reports by the man riding in the projectile and
using a voice radio. We think that is impossible, and we
think it has to be corrected as rapidly as possible.

You may think that 1 am eriticizing the CAA; nothing
could be further from the truth, The CAA is doing a
wonderful job so far as we are concerned. I could not do
my business in the Air Defense Command without the
complete and wholehearted cooperation of the CAA. All
of the basic information that goes into the air defense
problem of traffic control comes from the CAA. I am not
criticizing the CAA. 1 am just saying that we have to do
better. We have to have a new air traffie control facility.
The system, whatever it is, must take the airplane as soon
as it leaves the ground. it must take it to altitude and take
it to its destination, put it back down on the ground and
put it in the traffic pattern with a minimum of moves and
delay. It must be perfect every time. We do not think
your can do this on voice radio. The aircraft are at high
speed. If a jet airplane is going from here to there, even
though the distance is short, he goes up and back down.

. The system must provide the pilot a statement as to his
position somehow or other. A pilot just cannot determine
it any more. He is going, say, ten miles a minute. Suppose
he is over Washington at 40,000 feet. When he looks over
the side, he says that he is over Baltimore. He looks out
the other side and he says that he is over Quantico,

CONTINUED

North American F-100 Super Sabre hooked to a noise sup-
pressor. The AF is wying various methods 1o cul noise.

because it looks that way underneath him, so his position
as reported by him is inadequate at best, and he cannot
get the word through to the CAA anyhow.

There is one thing about jet operations that everybody
must understand—the pilot is fighting the foel problem
from the time he thinks about the flight. He must do flight
planning from the time he starts thinking about going up
and he fights that fuel problem until he gets back on the
ground again, Fuel consumption is terrific, and if vou
make a mistake in vour let-down. vou may find vourself
at the wrong airfield and no fuel to climb back up to go
to the proper one. You cannot make any mistakes on this
decision to let down,

The last thing, regardless of the fact that we are still
in the Jet Age, is this: We still have to take care of the
people who flv conventional aircraft. So, the svstem must
handle mixed traffic.

So, there are problems. We want a place to fly from
and we want somebody to help us get to our destination—
air traffic control. Up to now, this has been a military
problem, but it is going to be a civil problem directly.
{uxt how quickly it is going to be a civil problem, I do not

now, but it is going to be a civil problem as well as a
military problem as soon as you get vour first jet trans-
port. ... .

We have some firm requirements and we do not see
how to meet them. 1 have been intentionally on the pes-
simistic side—not too pessimistic—but I do not want to give
you an optimistic picture of our problems at all. We are
not solving them, and we need some help.

I might say one more thing: We are not out there dem-
onstrating our prowess by skipping through the doodle, as
we used to say. What we are doing now is flyving as con-
servatively as it is possible for vs to fly and accomplish the
mission. The Air Force has done a wonderful job in re-
ducing its accident rate. In 1921 it was 461 accidents for
600 flying hours; last year, it was twenty, and it has been

(Continued on following page)

All Continental Air Defense Command planes are londed when on missions., Northrop F-89I) Scorpion carries 104 rockets.
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As hozards decrease, noise goes up and up. Convair's YF-102A. earlier version of the F-102. makes a noisy tnke-off.

going down steadily in the post-war vears. We are ven

proud of this, but we cannot get around the fact that we

are causing a lot of commotion; there is a lot of nuisance

and hazard involved. Somehow or other, we are going

to have to educate the public to the fact that thev must

accept this annovance in the interest of national defense.
L] L] L]

Jean DuBuque [National Business Aircraft Association]:
When military jet aircraft move in on eivil airports on
a jomt use basis, on many occasions the civil aircraft
operators are either forced off the base or are so restricted
in their operation that eivil aviation in that community
dies on the vine. Many city fathers have complained, in
connection with problems of joint use, that they do not
mnderstand Air Force Regulation 87-7, which is so com-
plex in many of fts provisions that it is difficult for them
to work with it. What is being done in that connection?

General Partridge: [ join the city fathers. [ do not
understand it either, [Laughter] I am sorry to say that
I am not familiar with this particular regulation. 1 prob-
ably know the contents, but not by that number.

Mr. DuBuque: It is a joint use agreement.

General Partridge: The decision to move into the civil
airports was taken during the Korean war when it be-
came apparent that we did not have an air defense systen,
We just had to barge in and get under wav, We would
like to move off the eivil airports, but we do not have
the money to do it. In the meanwhile. the base com-
manders should get together with evervbody who operates
on that base and, on a day-to-day basis, discuss every
single aspect of the operations. 1f they are not doing that,
we can se¢ that they do do it. It is inevitable that if
you put more airplanes on the feld than the feld will
accommadate, then somebody has to give, and. up to
now, in the urgency of the defense problem, it is the
civil aviator who has had to give many times. I regret
this, but I cannot fx it. The only wav to solve the
problem is to discuss it at the field level in detail and
try to work out agreements by which we can live to-
gether until we get separated,

Harold C. Stuart: I notice in all of this discussion of
moving to other locations, nothing is said about the re:
quired housing, the recreational facilities. and the things
for the comfort of the airmen and the pilots. We spend
millions and millions of dollars training these people. They
are entitled to some life with their families, and when
you move to an isolated area, yvou have no schools. no
churches, no reereational facilities and no houses. so vou
cannot get the bovs to go in, Is that not correct?

CGeneral Partvidge: This is a very difficult problem for
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us to solve under our system of government. 1 do not
believe many people appreciate the difficulty of getting
a military construction program to agree with the govern-
ment, There are lots of folks around with red pencils.
If You put n a t'an]TIl'tl‘ base, a ]L‘!I.‘!\.‘Iﬁ.{l‘ siich as we
neéed when we go to a remote area. there are a lot of
sharpshooters who go through the items one by one, and
they take ont the famil housing, and take out the gvin-
nasium, the chapel. and the swimming pool, and they
sav that we can operate a base without all of these
things: We say, “Sure we can, but at the end of four
vears, the men will get ont, and we have lost $15.000
apicce, or something like that, which we have nvested
in them. They would stay with us if they had some
place to have some fun or to live a normal life”

It is & sad story. The Fact is, under the current arrange-
ments in government. it is absolutely impossible o get
a packaged air base which will come complete with all
of those facilities. Something has to be done about it

Crocker Snow [National Association of State Aviation
Officials]: With respect to the eighteen joint use hases,
I think it is safe to say that when vour jet fighters are
aperating in VFR weather, thev make what is called a
tactical approach, an overhead break, and all of the other
airplanes, including the airlines and evervhody else. use
what is called the conventional approach in landing. Is
it necessary to the performance of vour mission that
fighters make that tyvpe of approach to landing?

General Partridge: The answer to that is no, in my
opinion, and [ am going to break the hearts of all of
the fighter people in the United States when I say that.
This maneuver was developed initially to assist in the
spacing of the formation of aircraft. We would bring
four or eight fighters in. and vou had to have some wiy
of getting separated in the radio pattern. and if the radio
is out—radios were not alwavs as reliable as they are
now—the pilot had to know ahead of time what runway
he was going to use. We developed this wonderful eus-
tom of just coming by and peeling off in s0 many seconds—
six, eight, and so on—and forming the traffic pattern. It
is a lot of fun and vou cannot make the mistake that
General Doolittle and 1 once did. We were in the back-
end of an F-94 up in Goose Bay. The pilot got both hands
on the stick and then hauled back on it. The G force
is something like eight Cs—more than it should be—and
the passenger in the back seat loses oxygen [Langhter].
General Doolittle probably knows what 1 am talking
about, This was seven o'clock in the moming. 1 do not
think this maneuver is necessarv. They call me “Square-
Pattern”™ Partridge. [Launghter]—Exp
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HE SCHEDULED airlines are setting the stage for

their appearance in the Jet Age of the Future, Approx-

imately 81 hillion for jet transports has been com-
mitted, and some say $2 billion will be spent in major fleet
conversions to turboprop and turbojet before airline de-
mands are met.

This is a bold step. The way ahead will be Fraught with
problems—which will be licked, granted sufficient patience
and perseverance. Let’s look back for a minute to see
where we have been, before taking a look ahead.

In the past five vears, the scheduled airlines, which the
Air Transport Association represents, have doubled the
number of people carried. Last vear that meant that
38,550,000 passengers few on the scheduled airlines in
the United States. Our fleet may seem small in numbers—
1,162 aircraft—when compared o approximately 25,000
military aircraft based in the United States. Nevertheless,
our utilization in hours runs high, The seheduled airlines
account for more than half of all the instrument hours
flown in the country.

To give vou an example, let me cite one regional carrier.
It moves 5,000 seats into the state of Florida every twenty-
four hours. Further, every eleven minutes out of the day
one of its aircraft crosses the Florida state line, either
coming or going. This is only part of the service provided
to Florida, but it gives you an idea of the type of service
asked for by the public and provided by the airlines.

The ajreraft of the scheduled airlines have two things
in common with the private pilot, business aircraft, and
our military air arms. One is joint use of the airspace, and
the other is joint use of airports—to a degree.

Of course, there are many airports which are strictly mili-
tarv air bases, from which—and rightfully so—civilian air-
eraft are excluded. But the record shows, so far as the
airlines are concerned, that nearly equal rights to use
military bases have been afforded the airlines when com-
pared to rights granted the military to use civil airports.
A recent count showed that the scheduled carriers used
sixty-two strictly military air bases as scheduled stops.
There are 102 civil airports served by the airlines at which
a military activity is based.

This latter situation has occurred as a result of the
rapid build-up of our air arm during and after the Korean
war. Duplication of facilities, when not utilized to their
full extent, will constitute a needless waste of our national
treasure.

How have we fared in this joint use of airports? Well,
we can say that we are serving sixtv-two points which
wouldn't have air service unless another airport were built.
This means better service to those communities, many of
which could not provide an airport under any circun-
stances.
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At those civil airports where the military have placed
an activity, such as Air Defense Command, National
Guard, Air Reserve, Tactical, Strategie, or Troop units,
the record by and large is plus.

In one large city the airlines needed a longer runway.
The land needed was held by a powerful group opposed
to any improvement to the airport. I cannot identify this
group, but their favorite means of locomotion was not by
air. Into this picture stepped the Air National Guard. It
had a unit based on this field and transition to jets was
programmed, They carried the ball on condemnation pro-
ceedings, got the land and the much-needed runway ex-
tension.

We haven't always been so lucky. Sometimes we have
been dowuright in the middle, through no fault of our
own. At another large ecity where joint use would have
been beneficial to us, our people individually and un-
knowingly turned down the establishment of a unit on

MILTON W. ARNOLD, a retired Air Force brigadier
general, was born in Hoganscille, Ca., and attended the
Georgia School of Technology. He was graduated from
the US Military Academy in 1931 and received a master's
degree from the California Institute of Technology. An
active pilot since 1931, he pioneered the North Atlantic
route for the Air Transport Commiand in World War 11
and was later Chief of Operations of the Second Air Divi-
sion, Eighth Air Force, He retired in 1946 and became
vice president, Operations and Engineering, Air Transport
Agsocintion.

that field. Local pressure had been applied and succeeded.
Our combined embarrassment over this incident has never
subsided.

Coins have two sides. There are some plices where
“never the bwain should meet.,” Our Navy friends think
this about Boca Chica down at Key West, Fla. We have
earmarked a few places like the New York airports, Chi-
cago-Midway and Miami International, where addition of
military units would be a catastrophe. Pittsburgh was on
our list, but—with recent services added to Pittsburgh—
the shoe will soon pinch there. Mistakes are allowed on
both sides. We recognize the need for some exclusive-use
military bases, just as the military recognizes that some
high-density civil airports should be left to the civilian
activity. On or off the record, we are getting along pretty
well in this area.

In our other common medium, the airspace. problems

(Continued on following page)
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THE FUTURE OF COMMERCIAL AVIATION

which are complex now may well be more so in the fu-
ture, The present-day airspace used by the airlines ex-
tends up to 25,000 feet. Above that will be the new ocean
for air commerce, with the introduction of jets. The mili-
tary are already there. They too must share our concern
about meeting the common navigation problems which
will develop. We are working together with them so that
time won't run out when the jet enters air commerce.

Most of our experience in joint use of the airspace
has been below 25,000 feet. As you know, the great utility
of the airplane is its ability to fly in a straight line between
two points. It can still do that, but many obstacles today
arise to prevent it.

All forms of air transport have had phenomenal growth
in the past few years. Business flving now exceeds in
tatal hours the numbers of hours fown by the airlines.
Private flying is increasing. The Air Force has almost
reached its goal of 137 wings. But the problem of get-
ting from "A” to “B" is rougher than getting the butter
in a boarding house.

As Durante says, “Evervone wants to get into the act.
Television towers ram up from the bottom. Demolition
dumps get a “"Restricted” area. Atomic Energy gets a
“Prohibited Area.” Anti-aireraft gets a “Controlled Fir-
ing” area. Surface Navy and Air Navy, along with Air
Force, have acquired “Warning” areas from our coast-
line to hundreds of miles at sea. Don’t leave out guided
missiles or huge areas set aside for aircraft testing, bomb-
ing ranges, and gunnery ranges. Essential? Many of them,
probably. Duplication? A good hit.

Even those blank spaces between the airways, known
as “off-airways” are disappearing because training and
acrobatics, simulated missions and refuelings go on there
to a degree never before contemplated.

There is just so mueh airspace, and no more. It should
be looked upon as a natural resource like gas, water, or
petroleum, Poor planning or extravagance in its use can
destroy its utility and lose a battle for us every day. Cir-
cuitous routings waste fuel, airframe and engine time,
man hours on the ground and in the air of the business
community, and of Hight and ground personnel. Techni-
cians or generals who are in the air an extra thirty min-
utes are out of the battle for the same amount of time,
Our business is to keep them in the battle with the short-
est possible Hight time,

How are we dividing this resource among our services
and the civil users? Do we have a plan? No, we don't.
Its first come, first served. With airways detouring be-
tween the blocks of reserved airspace, the longest way
around is the shortest way home.

In one block of air between Washington and Spring-
field, Mass., comprising 25,250 square miles, only 1,300
square miles are not restricted or controlled. This story
is slowly being duplicated throughout the land. For the
first time, the CAA has come forward with a five-year
plan_ encompassing future air traffic control requirements.
Such a step should be taken in connection with the use
of all our airspace. This look ahead was asked for by
the President’s Air Coordinating Committee in Aprl of
1955. We haven't the answer yet, but we are hopeful
that a more realistic sharing of airspace will result.

Will our jets escape airspace problems? We don't think
s0. Even today many of our restricted areas extend from
the surface to “unlimited"—or infinity, if you will. These
must be cireumvented. As we penetrate more and more
into the atmosphere and beyond, there will be need for
such areas or perhaps control over these new activities in
conjunction with other traffic.

L
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So far, our sights are down. We need to raise them’ be-
yond our present day-to-day methods so that each user
can get the most out of the machines we ereate. Our na-
tional defense must be strong. Qur national air transpor-
tation must be fast. In solving the one, we should solve
the other.

It is easy to stand by and complain and let the other
fellow work it out. We do a little prodding, occasionally.
We also work hard with the Air Force when permitted
to do so. We think that there are areas where such co-
operation would be beneficial to us and to them.

In airport plinning we know the chief concern is the
real estate. But the cheapest piece of land on the Wash-
ington-New York route isn’t worth the delays which will,
like Mary's lamb, be sure to follow. We think that the
trend to get the land and fit the operation in should be
reversed,

There are times when it is easier for the Air Force to
“skin the cat.” The runway extension mentioned earlier

“Approximately one billion dollars for jet transports has
been committed.” Above—Bocing’s intercontinental jet.

“The scheduled airlines are setting the stage for their ap-
pearance in the Jet Age.” Above—Douglas DC-8 transport.

is a good example. There are times when we, Civil Air
Transport, carry the ball and willingly. The National Air
Coordinating Committee, which handles the noise prob-
lem in New York, is a good example. We ean and should
complement each other more in those areas where one
interest or the other predominates.

We aren’t discouraged about the coming of jets. We
have almost three vears before their introduction com-
mercially, This time can be well spent by all of us in
putting our house in order.

We are ready to do even more than we have been able
to in the past to assist in better airport planning, program-
ming and community relations,

But, regarding the most serious situation—

I submit that the problem of our vanishing airspace is
so serious that the public, the Congress, and the executive
branch of the government have not fully begun to ap-
preciate it. I submit that it is so serious that even many
of the aviation experts in this room have not understood

AlIR FORCE Magozine * March 1956




CONTINUED

the full threat it represents. How serious is it? The clue
is to be found in the evaluation made by the Harding
Committee—the Aviation Facilities Study Group, which
recently completed its report to the Budget Bureau [see
Am Fonce Magarine, February 56, page 80]. It is so
serious that the failure to start now to build a solution
will mean the throttling or the breakdown of American
airpower in the future. That’s how serious the problem is.

Is there nothing we can do about the problem? Of
course there is something we can do about it. Again, the
path is pointed by the non-partisan study made by the
Harding Committee. What we need to do is a typically
American thing—we need to set out and invent a om-
pletely new, a completely revolutionary method for con-
trolling air traffic. We know in general what is needed.
And, I submit, we can invent a system to satisfy those
needs, No such svstem exists in the world today. Well,
let’s show the rest of the world the way.

How do we start building the bold new system we must
have? It would seem to me that the frst step is for the
President to take the initial step recommended by the
Harding report—to appeint a figure of national prominence
and acknowledged competence to serve as the personal
representative of the President in developing a program
for providing an air traffic control program adeqguate to
the nation’s needs. This representative must have the
authority to compel the cooperation of both civil and
military aviation authorities. And he must remember that
the solution to this national problem must have the sup-

port of leaders of both parties. [ This appointment has been
made—AFA's own Ted Curtis, of Eastman Kodak and our
Board of Directors—The Editors. ]

Let us remember that the air is a precious asset to be
used for the benefit of all the American people. It is not
a commodity to be bartered away for the advantage of
any one group, But the American people are not going
to be able to use the American air unless steps are taken
promptly—that means they should start today—to provide
a svstem of air traffic control adequate to the nation's
future needs,

L] L] L ]

Jean DuBuque [National Business Aircraft Association]:
When vou propose that a new system of air traffic con-
trol be established in the future, does that means that
VOR/DME or TACAN will be obsolete? What tvpe of
system is it that you propose—a short system or a long-
range system?

General Arnold: T do not think that TACAN or VOR/
DME are svstems of traffic control. They are gadgets,
I think we need a complete engineering system evaluation
of the handling of traffic. The devices which yon speak
of. in my estimation, are navigation aids. T think that
unfortimately all of us—and 1 include myself—tend to
think of these gadgets as having souls, and we take great
pride in defending them. 1 think thev have no feeling.
They are pieces of gear to be used to improvise a system
of traffic control.—Exn

the j age WPp=

AF Reserve—Prohlems
and Requirements

THINK if 1 were to make a list of the top ten items

which most profoundly affect the future of the Air

Reserve forees, 1 would certainly include in that list
base congestion, air lane congestion, runway extension,
jet noise and certainly the most important, public re-
action to all of these factors, The three primary elements
of any program, be it military, commercial, Regular or
Heserve, are personmel, equipment, and facilities.

With respect to the first two elements, personnel and
equipment, we feel that the Air Reserve has made and
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can continue to make very gratifving progress, but our
aim is a combat-ready Reserve, and people and airplanes
alone do not provide a combat force. We must have
facilities from which to train, and we must have facilities
from which to operate should that need arise. This is the
weak link in our chain, and with increasing jet opera-
tions, I'm afraid it will get a lot weaker before it gets
stronger unless we find the key to public understanding
and acceptance of these facts.
{(Continued on following page)
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AF RESERVE—-PROBLEMS AND REQUIREMENTS

I am sure 1 do not need to tell this gathering that
Reserve Facilities requirements differ to a degree from
those of the active establishment. An active bomber base,
for example, can be located at a considerable distance
from any sizable city. This may not be the most desirable
solution but, nonetheless, it can be done.

A Reserve unit, on the other hand. has no alternative.
It must be accessible to the people who man the unit.

Just recently, we completed a study of the Air Force
use problem faced by the Air Force Reserve. The results,
though not a bit startling, are quite convincing. In gen-
eral, some communities have given the Air Force Reserve
a very heart-warming welcome. On the other hand, a
disturbing number of others have opposed and will
oppose us to the last ditch, 1 will try to present both
sides of this coin.

Since 1951, we have had fourteen gravely serious prob-
lem areas in major cities due to official and/or public
opposition. Each of these sites had already been selected
by the Air Force for its excellent Reserve population
potential. Some had been selected in accordance with
air defense requirements. All had been selected because
the Air Force not only wanted but felt that it needed to
establish Reserve flying units at these locations. In

CONTINUED
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six of them, Reserve units were already operating, Yet,
in three of these fourteen sites, the outcome is still un-
resolved and unpredictable. The problem in the remain-
ing eleven has been resolved, but more than fifty per-
cent of these resolutions is most disappointing. Six of
these eleven cities have denied the Air Force Reserve
use of their local airports. The result is that we are now
engaged in a long and drawn out, expensive procedure
of finding new sites in these general areas in which we
have a requirement.

When you consider the tremendous number of Re-
servists in such places as Cleveland, for example, and
Tampa, which are two-of the six areas I mentioned, vou
can begin to realize the extent of damage that can accrue
to the program,

In summary, then, in all of the fourteen problem areas
we have been able so far to locate on a firm basis in only
five, and that is since 1951. Even in these five, success has
been achieved by some very narrow margins; and even in
these five, suceessful negotiations have been extremely
time-consuming with resultant delays in combat readiness
of Reserve units. In one location, talks and negotiations
consumed more than three and a half vears.

When we examine the avowed reasons for public oppo-
sition in these fourteen problem areas, we find the follow-
ing: noise nuisance; jet aircraft a hazard to civilian car-
riers; jet aircraft decrease value of neighboring properties;
space and facilities needed by Air Foree Reserve involves
loss of taxable property to state and municipality: car

&0

the Air Force intends to take over entire airport; heavy
commercial operations need further development; jet air-
craft greatly increase danger of accidents; and heavy con-
gestion already exists in area, especially in bad weather.

Whether or not we in the Air Force consider these
as valid reasons is, in my opinion, not of too much im-
portance right now, The Ffact is that a large segment of
the American population does consider these reasons
valid, Then our job is to convince this segment of the
population that some other things are valid also, mavbe
even overriding. T refer to protection of homes, indus-
tries, and the nation. That is all on the black side of the
coin. There is definitely a brighter side.

In the first place, to correct some of these deficiencies,
the Air Force today is being extremely select in its
choice of sites for Reserve flying units. We are giving
as much thought as possible to public receptions with
respect to the Reserve manning potential in a particular
area, In addition to that, we have gone to the detached
squadron plan. This plan, although requiring many more
actual sites in numnber, does permit the use of airports
in smaller communities and thereby reduces overcrowd-
ing and traffic congestion,

Operationally, which is the principal reason for the
detached squadron plan, this holds tremendous prowise.
Just recently, 1 received a letter from General Partridge,
the Commander-in-Chief of the Continental Air Defense
Command, in which he said in part, “From the Air De-
fense standpoint, the detached squadron plan proposed
by the Continental Air Command is much more desirable
than the present concentration of Reserve fighter-bomber
squadrons in large population areas. We Dbelieve that
when these Reserve fighter-bomber units become separate
squadrons operating independently, they will add con-
siderably to our air defense capability,”

This brings me to what I refer to as the Muskogee
storv, Mushogee, Okla., has a population of 37.000. It
is in the eastern part of Oklahoma, fifty-nine miles south-
east of Tulsa, Its main industries are oil supplies, manu-
facturing, and 1 think certainly enterprise. The citv-owned
Davis Field, which had been an Army Air Base in World
War II, was later returned to Muskogee. Muskogee's
mayor and city councilmen are progressive, wide-awake
and patriotic. They decided to do something about Davis
Field and, to that end, visited Headquarters, Fourteenth
Air Force, to submit a propusal. There were naturally
certain needful negotiations. It was decided that Musko-
gee would have to make repairs to the runway, aprons,
electrical and water installations, and secure additional
labor. All this was undertaken by the city with the en-
thusiastic support of the mayor and councilmen, the
newspaper, businessmen and plain John Q.

On last November §, the T13th Fighter-Bomber Squad-
ron was activated at Davis Field.

At Christmas, I received a telegram from Muskogee's
able mayvor, Lyman Beard. I would like to read it

“Our self-imposed goal of 100 officers and airmen in
the 713th by January first has already been accomplished.
We have 104 men either in the squadron or with applica-
tions pending as of today and I feel even more con-
fident in the Future. We may be applying for a second
Reserve squadron. Best wishes for a Merry Christmids and
a Happy New Year, and be sure we are keeping faith
with vou.

Lyman.”

We have our troubles. 1 have tried to pinpoint some
of them for you this moming. We are going to have a
lot more, but 1 think we also have our Muskogees.—Exp
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user of civilian airfields. 1 make this remark because

I believe it is tvpical of Air Guard operations. Our
units, situated throughout the forty-eight states and ter-
ritories, occupy facilities in 155 different locations. Ap-
proximately seventy of these are civilian airfields housing
ving and non-flying units of the Air National Guard.
This compares, according to our facilities charts, to forty-
one civilian fields having some form of Air Force ac-
tivities, twenty-four Navy, five Army, and three Coast
Guard.

By way of background to the selection of these civilian
fields for Air National Guard activities, at the end of
World War II there were only twenty-nine air units in
the National Guard. These twenty-nine units—all ob-
servation squadrons and then part of the Army National
Cuard—were the forerunners of the Air National Guard
as we know it today. Following World War 1L, Air Guard
planners anxious to get their program under. way came to
the conclusion that our units should be located, where
possible, on an in-being facility and in an area where the
manpower pool wounld permit extensive recruiting and
rapid build-up of the Air National Guard organization.
It was simply a matter of bringing these two together,
The civilian airfields, many of them built or expanded
during World War II by the Air Force, and then turned
over to the municipalities, were “naturals” in this planning.

The National Guard Bureau, in conjunction with the
Air Force, determined requirements, established airfield
criteria, and then went to work assisting the states in
organizing units, generally on a per capita basis. The
Adjutants General of the respective states and territories
were given the responsibility for negotiating leases and
service contracts, both subject to approval by the National
Guard Bureau, Municipal authorities and airport man-
agers were contacted and negotiations started. The rela-
tionship established at that time between the states and
the airport managers has for the most part continued
amicably, and the Air Guard units have since been a
welcome addition to the community life of the cities
where they are located.

This is the manner in which the Adjutant General
obtains occupancy of a civilian field. The first step is
to obtain the approval of the munieipal authorities and
the airport managers. A long-term lease must be obtained
where any federal construction is contemplated. Present

T HE AIR National Guard is today the biggest military
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requirements call for a fiftv-vear lease unless unusual
circumstances warrant a waiver, such as in the case where
a Virginia state statute prohibited the city of Richmond
from entering into a lease in excess of thirty vears.

Once the lease is obtained, a service contract must be
negotinted. Under this contract the airport authority
agrees to Air National Guard use of the runways and
agrees to provide such services as snow removal, weed
cutting, structural fire protection, and control tower sup-
port in return for a fixed fee. This contract is renegotiated
annually to conform to government funding procedures,
and the federal government bears seventy-five percent
of the cost and the state twenty-five percent. There is
no solid pattern covering these contracts, and they vary
from field to feld depending upon the services that are
provided.

Generally speaking, our leases have been readily ne-
gotiated and the annual renegotiation of the service con-
tracts have been accomplished without the encountering
of any real problems. This does not mean, however,
that the Air National Guard has not run into any diffi-
culties or problems relative to the use of civilian fields.
Before going into these problems and the action taken by
the Air National Guard to overcome them, I want to
briefly discuss the advantages of present Air National
Guard locations.

We are all aware that any air attack against this coun-
try will see the weight of that attack directed against
our communications and industrial centers. It naturally
follows that our air defense effort must be aimed at the
protection of these centers to insure that they will not
be knocked out or seriously crippled. The deplovment
of Air National Guard units, as part of the defense effort,
fits neatly into this picture. Our flying units are located
in or near our major cities and in a position to join
readily in their defense,

But aside from this strategic advantage, there are other
advantages which work to the benefit of both the Air
Mational Guard and the cities concerned. From the stand-
point of the Air National Guard the two chief assets are
the existence of an in-being field and abundance of man-
power. Available construction dollars stretch much farther
when they are used to improve already existing facilities
than they would if we were to undertake construction of
complete facilities. The cost of such a program would, as

{Continued on following page)
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you know, be prohibitive. As for manpower, our operation
is of such nature that it requires a wealth of the tech-
nical skills which are available only in the diversified
industrial set-up of the city.

We need mechanies in great numbers, communications
and electronics experts, shop men, professional men, and
men skilled in administration. In addition, however, to
their availability in numbers, our personnel must be in
a position to mobilize readily. The extensive communica-
tions network and transportation facilities available in
the city are likewise assets to any mobilization. Our Air
Cuoardsmen can be alerted quickly and almost simul-
taneously, and they ean get to the airfield in short order
and in large numbers,

This is of particular importance to a reserve component

MAJ. GEN. WINSTON P. WILSON, Chief, AF Division,
National Guard Bureau, was born in 1911 in Arkansas and
was graduated from Hendrix College. He was commis-
sioned in the Arkansas National Guard in 1940 and, after
sereing with seceral groups, became Chief of the Tactical
Reconnaissance Branch at Army Air Corps Hq., Washing-
ton, D. C., in 1943. He commanded the 16th Photographic
Squadron and served as liaison officer in the Pacific in 1945.
The Air Force recalled Gen. Wilson to active duty in 1850.
He became Deputy Chief of the Guard Bureau in 1955.

where time would be of the essence if a threat of attack
should arise. Aircraft waiting on the field ready for inter-
ception are of no good to us unless we can get the pilots
into the cockpits and the aircraft into the air with a
minimum of delay. We have been able to do just that.
The ability of the Air National Guard to beat the time
periods set for mobilization added to the success of our
recruiting efforts is proof in itself that the cities with
their readily available airfields are the best spots for the
deployment of reserve units.

From the municipal point of view, the Air National
Guard offers improved facilities, additional income. and
training programs which increase the skill levels of its
manpower, We have improved and extended runways,
built aireraft parking aprons and taxiways, provided
crash and fire protection facilities, and accomplished other
improvements too numerous to mention. Our investment
in these facilities has been sizable since 1951—-%93.5 mil-
lion having been obligated over the period from 1946
through June 1955. This year we expect to obligate an-
other $14 million on these fields. This gives vou some idea
of the investment that the Air National Cuard has in these
civilian fields; it represents a substantial capital improve-
ment.

But aside from construction dollars, the Air National
Guard is a source of other community income, which
likewise contributes to the maintenance of a stable
economy within the communitics. The federal funds ap-
propriated for the support of the Air National Guard are
intended to provide a first line and ready reserve. Certain
of these funds are allotted to each state annually, and a
substantial amount is funneled directly into the communi-
ties where our units are located. As an example, one state,
typical of those states having only a tactical squadron,
obligated almost $700,000 in federal funds during Fiscal
Year 1955. Of this amount, $600,000 covered military and
air technician pay, and the balance covered such things
as local purchases, service contracts, and miscellaneous
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operating expense. These dollars increased purchasing
power and worked to the benefit of the community as
a whole,

As to our training program let me say that more than
22,000 Air Guardmen have completed service schools
and technical training under Air National Guard quotus,
the vast majority of them in the last three to four years.
Sixty percent of the technical courses offered by the
United States Air Force are now participated in by the
Air National Guard. The benefit to the local community
is reflected in the type of courses offered. These include,
aside from Hight training and other aviation courses, train-
ing of many phases in such fields as communications,
construction, vehicle maintenance, medical technician, ac-
counting and auditing, fire fighting, food service, photog-
raphy, public relations, and many others. It is easy to
see from the extent that Air Guardsmen have participated
in these courses and from the nature of the courses them-
selves that the Air National Guard training  program
adds considerably to the skill levels of the surrounding
community,

I have given you here just a few of the advantages,
as 1 see them, that surround Air National Guard use of
our civilian fields. The chief disadvantage has been the
objection of certain airport authorities and communities
to military aircraft operations. We are well aware of that
problem, a problem accentuated by the advent of jet
aircraft. The Air National Guard is no stranger to this
problem; we have lived with it for some time, as have
the other military components, and we are working
harder than ever to insure its satisfactory solution. We
have run into opposition of varying degree: from airport
operators, from civie groups, from the individual. This
opposition is generally found in the areas where any kind
of military aircraft operations are frowned upon, We
recognize the need for mutual understanding and the
situation has demanded a major public relations effurt on
our part.

Fortunately, in only a few instances have we had
differences that could not be ironed out. In those cases
certain civilian felds, which we felt were ideally fitted
to Air National Guard operations and which entered into
our planning, had to be dropped from our program due
to local opposition, and other locations substituted. These
relocations have disrupted our programming and set back
our time schedule, and I believe they have worked some-
what to the disadvantage of the particular areas con-
cerned. But even with the completion of these moves
and the finalizing of our facilities program the problem
will not be completely licked. We still must continue our
all-out efforts to win the confidence and support of the
airport operators and the civilian populace. They must
be convinced that the benefits derived from such an
operation far outweigh the disadvantages.

On this score the noise associated with jet aircraft
operations has become the subject of complaints by the
civilian population adjacent to our airfields. The National
Guard Bureau has impressed upon the states, and the
states in turn upon the units, the need to alleviate this
situation. Our program calls for such things as the estab-
lishment of isolated areas for engine run-ups; construction
of blast ramps, indoctrination of crew members. in-
stallation of jet plane arresting gear where conditions re-
quire, and the use of public education programs to inform
various communities of the necessity for jet aircraft as
part of an adequate national defense,

Along this line, even the traffic patterns of our jet
aircraft have been raised to higher altitudes and directed
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over unpopulated areas whenever possible. We hope,
through this program, to eliminate much of the noise
nuisance, and to impress upon the community that we
in the Air National Guard are not ignoring the situation,
but instead doing all within our power to correct it. I was
told that one of our serious problems in St. Paul was solved
when the judge ruled with the Commission, which will
let us go on with our jet program there,

On the brighter side, 1 am particularly pleased that 1
can report that the Air National Guard has made sub-
stantial progress in solving a number of installations
problems which plagued it for years. In all, twelve of
our squadrons had no suitable base from which they
could operate jet aircraft. The problems of these squad-
rons have been solved or are readily near solution, and
we have enjoved the cooperation of local governments,
the Air Force, and the Navy. At two civilian fields, run-

Pilots must be able to gel into their planes and into the
air without delay 1o perform their missions cfeetively.

way extensions that had been previously blocked are now
in the planning stage, and upon the completion of this
construction the units will convert to jet operations, Three
new locations, two of them civilian felds and one a private
ficld, have been secured for units which have to move
because present facilities cannot accommodate jet air-
craft. We are about to complete negotiations for Air Guard
use of one naval Facilitv, one Air Foree Facility, and three
civilian fields which take care of five squadrons scheduled
to convert to jet operations. Negotiations now under way
will solve the problems of our last two squadrons.

The Air National Guard has been doing its part in en-
lurging the present system of airports in the United States.
The use of jet aircraft dictates a need for durable run-
ways of great length. With few exceptions, the assign-
ment of jet aircraft to an Air Guard unit has necessitated
the extension of the runway system. Only. those airfields
adjacent to the largest cities, and military installations,
had runways adequate in length for jet operations, while
the greal majority of bases selected for Air Guard units
had runways approximating 5,000 feet. Expansion of the
runway systems at these fields to 7,000 feet to conform to
Air National Guard criteria places them in a class with
the CAA “Intercontinental” airfield, next to the highest
classification within the CAA system.
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1t is readily apparent that inasmuch as the Air National
Guard is generally located on CAA or municipal Relds of
lesser class, the construction program of the Air National
Guard has and will greatly benefit these airports. The
improvements we are providing will permit these fields to
broaden their commercial operations to a scale not previ-
ously possible, and as the airlines bring their more modern
transports into these fields, they will find that the ANC
has to a considerable extent literally “paved” the way.

John A, Mack ["ﬁ’ir::- Cu;‘unm:dx.'.r, New York Wing of
AFA]: It is guite evident that the apathy with respect
to the Reserve program and the location of bases is
caused by a vocal few who are apparently unaware of
the requirements of the Reserve program. Is it possible
for the Reserve organization to start a personal contact
educational program similar to that of ConAC to over-
come the public apathy?

General Wilson: Yes, and that would certainly be highly
desirable. One of the most active areas under what we
like to think of as our vitalized Reserve program which
began about two and a half years ago is in the field of
public information. 1 believe we have accomplished a
great deal. It was a field which up to that time had been
terribly neglected. I am sure that we have only seratched
the surface, and anvthing that organizations which have
a Reserve interest can do to acquaint the public with
our problem would be of great benefit.

Mr. Mack: General Hall, 1 think these are doing their
damedest with the local civie groups. I feel all of the
publicity in the world that we might get in the press
wouldnt do half as much as personal contact, Has any
program  been established for a speakers group to get
out and inform the public of the necessity?

General Hall: Yes, a program is in the process of de-
velopment right now which should result in tangible
results about in April. In addition to that, the Chamber
of Commerce has been most active in its assistance to us
and has recently been provided with a brochure which
explains the problem reasonably well. In addition to
that, we are calling upon all Air Force agencies in the
field to cooperate in these Chamber of Commerce meet-
ings, and we have provided the prospective individuals
who would appear with what we consider problem material,
There is no limit to what can be done. You never have
the problem whipped. Mavbe one personal call is the
answer to a particular location.

Douglas C. Wolfe [Commissioner, Department of Avia-
tion, Binghamton, New York]: Several vears ago my
county reguested the Air Force to consider Broome
County for an Air Force base for Beserve training. We
have been advised that we have sufficient personnel avail-
able and that we appear to meet all of the requirements.
Hﬂ\\'E‘\'{“I‘_ S'in{\ﬁ' I]'“_"r'l wie 1].'1\'1.3' tﬂﬁ*i\{‘d o ﬁ“‘l':"lll] I‘t"r_‘['rg-
nition, Can vou tell us how we can develop further interest
on the part of the Air Force to become interested in
Broome County?

General Hall: I would be happy to see vou after the
meeting and provide you with the information that vou
need. However, it may be of some interest to vou to
know that there are many, many areas in the United
States which are very active in their efforts to secue
both Reserve and Guard planning units, and it just hap-
pens that there is no actual requirement in that par-
ticular locality. Therefore, we have the paradox of being
wanted where we do not think we should be in a lot
of cases and trying to get where we are not wanted in
a lot of other cases.—Exp
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N ALL our efforts to evaluate the on-coming Air Age,
and to so plan that its toughest problems may be
foreseen and minimized, if not circumvented, we should

mark well the sage advice of the President of the Air
Force Association. Gill Robb Wilson has often said that
men everywhere, in every age and in every culture, have
never yet dared to dream big enough, to think big enough,
and to plan big enough.

Our beloved country suffers today in many ways for
our Rilure to dream big enough, think big enough, and
plan big enough, In our own generation, we have wit-
nessed our own inability to foresee and evaluate the
full import of the automobile. That failure has resulted
in the literal waste of thousands of millions of dollars
in traffic jams, in tearing up end rebuilding, and in need-
less carnage on almost every street and highway through-
out the length and breadth of our land,

The social and the economic effects of the automohbile
were not foreseen and were not adequately planned for.
Had they been, evolutionary adjustments coald and would
have been made more readily, more logically, and much
more economically.

Realizing man's timidity in predicting the Ffuture,
recognizing his reluctance to stick out his neck, as well
as his historical prophetic weaknesses, [ am thankful for
this occasion. 1 personally feel that the Air Foree Associa-
tion is to be highly commended for providing leadership
for all branches and segments of aviation in trying to
ferret out and foresee the problems of the on-coming
Air Age. 1 am hopeful that its efforts will result in a
solid front of all aviation interests that will succeed in
finding appropriate ways and means of minimizing and
preventing what might otherwise well be costly mistakes.

It is a fact that the Air Age is rushing toward us.
We are woefully late in preparing for it. We are actually
facing a very rough situation which will command all
of our brains and all of our energies to cope with and
to handle it.

Admitting this fact should not frighten us or panic us.
Whatever changes the Air Age may bring, however com-
plicated the problems that rush at us, we must have
faith that man is both adaptable and ingenious. Once
Faced with a recognized necessity, man's talents can solve
the greatest secrets of the universe—as we have witnessed
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What’s Ahead for
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in nuclear fission. Believing this, we only need to join
hands—military, transport, and general aviation—utilizing
to the fullest the brains among us, and we are sure to find
that the complex problems of the Air Age are soluble,

Believing this, I should like to prophesy that this Air
Force Association conference will be a threshold for the
doorway leading to proper preparation for the Air Age.

As a private pilot and as a representative of business
flying, 1 have been asked to envision some of the problems
aviation may face in the Air Age. . . . | confine my re-
miarks to the airspace problem. In making this choice,
I am not unmindful of the fact that solutions are sorely
needed to make our nation’s airports capable of insuring
necessary utility. Airport problems are as critical, as
complex, and as variable as the demands of military,
transport, and general aviation are complex and variable,
often differing from locality to locality.

I am not wnmindful that the noise problem must he
solved. There is great need for better public understand-
ing of and forbearance with noise during the time re-
quired to find acceptable solutions. Aviation’s job in noise
suppression is twofold:

e Adequate and appropriate public relations.

¢ Full speed ahead on a course designed to lick noise
with all of our technical means. -

I have deep concern over the alarmingly evident lack
of aviation interest among American youth. Here, too,
it appears that aviation's public relations job has been
weak in organization and in effectiveness. Our job at the
professional  teaching level, from elementary pgrades
throngh schools of higher learning, must be vastly im-
proved. We must more successfully encourage integration
of aviation subjects in the school curricula.

It is evident that we have failed to arouse the curiosity,
to stimulate the imagination, and to kindle the fres of
inguisitiveness, desire, and ambition of present-day vouth,
All adolescents should want to learn to fly or bust; they
should literally yearn to find out what makes airplanes
“tick”; they should believe that there are untold oppor-
tunities for many types of careers in aviation.

Unless aviation earns and wins the hearts and the
minds of today's vouth, we may find ourselves in the Air
Age without competent people to cope with it

Of course, there are numerous other problems, inchid-
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ing the joint use of public airports by military and civil
aviation. But all of our problems, or facets of problems—
airports, noise, education, joint use, and all of the rest—are
actually minor when compared with the airspace problem.

I am fully aware that this is a very strong statement and
that it is subject to challenge, but 1 submit to vou that
if airspace problems, including communication and traffic
control, are not solved, then all other major problems of
aviation will automatically take care of themselves and
will more or less cease to exist!

At the present time there are probably only two things
we know for certain about our airspace:

o It belongs to all of the people and must be so utilized
that it will serve all segments of eviation—military, trans-
port, and general,

e Our interests in the public air ocean are collective;
that is, the problems belong to all of us, even though our
needs are variable and individual.

At this very moment, relief is needed on several con-
gested airwdvs and in many control areas servicing high-
density traffic. (The last time [ went IFR [Instrument
Flight Rules] from New York's Westchester Airport to
Wilmington, 1 was compelled to take a Cook’s Tour over
most of New England. Even with crowded highways,
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it could have been driven by automobile in much less
time.)

What will the situation be when recently ordered air-
line turboprops and jets are delivered, in operation, and
are mixing with the ever-increasing number of piston-

engine aircraft . . . and helicopters?

The picture is not good to visnalize. What will it be
to face in tomorrow’s Air Age?

Mavbe, instead of calling tomorrow the Air Age. we
should call it the *Anxious Age.” The Anxions Age will
be when we have a truly “pressure loaded atmosphere,”
—and that is the place where if airplanes do not blow
up, pilots probably will!

Let us look at the statistical facts: For 19535, the CAA
reports a 22.1 percent increase in pilot position reports
over 1954; a nine percent inerease in landings and take-
offs (19.800,000 of them). The airlines report a 1955 in-
crease of nineteen percent in the number of passengers
over 1954 (42.000,000 passengers). In 1955, the number
of business airplanes increased approximately fifteen per-
cent with an increase of one million fving hours (4,300,000
airborne hours for business planes in 1955).

Aviation has already begun to snowball and the Anxious
Age is drawing near.

In the words of Gill Robb Wilsom, “Are we dreaming
big enough, thinking big enough, planning and building
big enough to cope with the ever-mounting problems of
our airspacer”

What tools do we have to cope with precise naviga-
tion, communication, and our ever-increasing air traffic?
As of December 1, 1954, we had:

& Only twenty-nine Commissioned Airport Surveillance
Radars;

e Only 216 VOR/DME Stations out of 425 pro-
grammed;

o Only seventeen ILS/DMEs out of twenty-two pro-
grammed;

(Continued on follmwing page)
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e Only 408 Commissioned VORs;

® Only 153 ILS installations;

® Only ten Precision Approach Radars out of a total
of twenty-three programmed.

Are these enough tools? Are all of these the right tools
for the Air Age?

From such information as I have been able to gather,
it seems as though we are planning to enter the Air Age
depending upon radar—controlled from the gronnd—to
handle our traffic,

Maybe that is what we should do. I am inclined to feel,
however, that the timie will come when traffic control from
the ground will prove inadequate,

Just how long ground control of air traffic may remain
adequate from station level to 40,000 feet, handling air-
craft from the slowest to the Fastest, will depend upon
development of several Factors, not the least of which
will be the volume of traffic to be handled. Reason seems
to dictate the high probability of a saturation point—to
an ultimate limit of how much air traffic can be controlled
from the ground.

I am willing to assume that it may be necessary to
control landings and take-offs from the ground through
the foreseeable Future. But, I ask vou in all serionsness;

Should it always be necessary to control altitude level
flight from a point on the bottom of the air occan?

Maybe so, if we tie our thinking to “aincays,” which
in themselees are factors of congestion.

Why “airways” forever? Today's super highways do not
follow connty roads.

Maybe our approach should be to think in terms of
“airspace” instead of airways. After all, true utility of the
air ocean dictates “direct routing”—the shortest distance
between take-off and landing,

Direct routing wonld tend to unseramble and to relieve
congestion . . , especially for through traffic once cleared
from a high-density take-off area to a point near the
terminal area.

Yoiu ask—and I ask—how can we insure IFR separation,
vertically and horizontally, with varving speeds, by permit-
ting each IFR fight to choose its own compass heading,
to maintain_ its own clearance?

The question looks like a stickler—and it may well be—
vet some electronic genius may be in this room, or in
some small Kansas town tinkering with TV, or even yet
on an East Side New York playground, who can come up
with an airborne electronic box that will permit - divect
and “individual” en route clearance under IFR conditions
which will be infinitely safer than is present-day flying
under VER conditions,

Such an airborne electronic box for every airplane could
couceivably give a pilot “eyes” for perfect IFR vision and
even eliminate the traditional VFR blind spots from
above, to the rear, and below.

Such an airborne electronic box for every airnline could
ceivably so picture “pips” that speed, from any angle or
direction, altitude, and distance away could be accurately
known instead of guessed and then misindged as is often
done by the VFR human eye. If such a masic contrap-
tion is within the realm of possibility, it would seem that
we should be perfecting it if we hope to minimize air-
space congestion, improve safety, and relieve overloaded
ground controllers from their assignments at the bottom
of the air ocean.

Sound Fantastic? To most of us, we may react that
the idea is an over-simplification of a very complicated
problem. Mayvbe it is.

There is at least an outside possibility, however, that
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the idea is no more visionary than was the automobile
self-starter when Boss Kettering was told to make it out
of nothing. It is probably no more visionary than VOR
would have been to Charles Lindbergh when he Hew the
Atlantic in 1927,

Our country has the brains, we have the labs, we
have the materials, and we have the need for such seem-
ing magic. Perhaps we would have to do no more than
tell the scientists how really important such a little black
box is to our future security and economy.

It could be that electronic and radar scientists will say
that such an airborne, lightweight box to do such an
involved job is out of the question and impossible. In
that event we should look around for some crazy fellow
who does not know that the job cannot be done; a crazy
fellow like Thomas Edison who did not know that an
incandescent light bulb could not be invented.

If not such a box, then what? Whatever it is should
render “airways” obsolete, should free the airspace, un-
secramble congestion, insure safety, minimize ground con-
trol points, and reduce taxpayers costs—and it should be
unicler wav now,

And while we are thinking in terms of little black hoxes,
I sincerely wonder if all users of the airspace fully  ap-
preciate the value of all the tools available to us today?

We have present-day tools which are going unused
that could go a long way in seeing us through today’s
transitory air traffic problems. Universal use of our avail-
able tools will do much for us while we are working to
perfect and implement something better.

I have in mind VOR/DME. How many airliners, and
military planes in our skies today, can make gquick azimuth
and distance fixes? To me, this seems much, mueh more
important than to be able to turn on an X or a € band
radar once in a blue moon to analyze a cloud!

Today's air traffic demands that each IFR airera®t has
a positive fix in airspace.

VOR/DME can give it, and all aircraft entering high-
density traffic areas under IFR conditions should have
the equipment aboard.

As higher speed twrboprops and jets become more
numerous and mix more and more with onr ever grow-
ing number of slower piston-type aircraft, quick and
positive airspace fix will become all the more important.

VOR/DME is something we do not need to wait on
scientists to perfect. It is available today; it is literally
on the shelf, reasonable in price and dependable in serv-
ice. Its universal use will materially improve our safety
and minimize our congestion—today!

No time should be wasted in waiting to see whether
TACAN—or something else—will replace VOR/DME. If
TACAN does not, then something else will, eventually.
Such is the price of progress,

We simply cannot afford to wait five, eight. or ten vears
to see how TACAN will prove out. This much we know:
TACAN is experimental; there is a very reasonable donbt
if it will make the grade; the experts sav that it is more
than five vears away From Full availability,

VOR/DME is here now; it is usable; it has been bought
and paid for with taxpayers’ dollars and with full approval
of military and civil aviation and the Congress of the
United States. It is more accurate than a pilot can man-
ually fly,

VOR/DME can aid very materially in solving some of
today’s vital needs. It should not be cast aside and Jeft
unused by so many users of the airspace unless and until
something known to be better is perfected, implemented,
and fully ready to take its place.~Exp
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LL of the concern about noise has generated from a
relatively few number of complaints, Do you realize
that of 6.000 airports in “the United States, only

about 250, or about four percent, are Air Force bases?
1f we add the airfields of the other services, we can say
that five or six percent of all our airfields are military
bases. Many of these bases do not have jet operations, and
only a handful support supersonic operations.

The trouble we have had is ual]lmg compared to the
trouble we conld have, because aviation is tending toward
more noise, not less. Long ago we foresaw this problem.
We started noise studies, and noise abatement programs.
Yet the complaints already received indicate the future
magnitude of the problem.

Theoretically, we could move Air Force bases away
from cities. Actually, we are trying to do this, but it will
never be a complete remedy. We cannot even gel enough
base money to properly prepare existing bases to accom-
modate our modern, high-performance aircraft. You can
imagine how much it would cost to build all new bases
away from population centers.

Our criteria for future bases requires them to be located
at least fifteen miles from the local community.

But this does very little good. Wherever you plunk
down a multi-million dollar air base with a several mil-
lion dollar payroll, local construction and service con-
tracts, and local civilian emplovment, vou will be sur-
rounded by a rapidly growing community, practically be-
fore you even get an airplane off the ground. An air base
is @ big business. It makes the nearby cities bigger and it
automatically generates communities where none existed
before.

There are unlimited examples of this happening through-
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out the country. Tinker, for instance, was originally several
miles from Oklahoma City, This is in no way a eriticism of
Oklahoma, Now Midwest City, a suburh of Oklahoma City,
practically surrounds Tinker Field, and they have done a
magnificent job in protecting Tinker Field and its sur-
rounding area.

An example closer to home is Andrews. When it was
built during World War 11, it was comparatively isolated.
Now Washington and its suburbs have grown completely
out to Andrews.

Even if it were possible to build isolated bases and
keep them isolated there would have to be two hig ex-
ceptions.,

Part of our air defense is necessarily based to protect
population centers, To provide maximum-range, 360°
protection to a metropolitan area, the interceptors must be
based very close to that city. Any other policy would be
like putting the city fire department out in the country.

The second exception is our Reserve and National
Guard bases. We could not expect effective Reserve
participation, if our Reservists had to use most of their
limited time just trying to get to their bases. The major
proportion of our Reservists and Air National Guardsmen
live in or near populous areas. It is common sense that
their bases be located nearby.

I might add that we are under constant pressure to
give these Reserve components first-line equipment. We
want them to have first-line equipment, because they
would be of little use if they did not have it. But as we
give these units first-line equipment, the noise of their
operation gets louder.

MNevertheless, let me assure everyone that insofar as it

(Continued on follmwing page)
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is financially possible and tactically sound, we will continue
to try to get our bases away from population centers.

There are other measures we can and are taking which
offer better immediate and local help. Here are some of
them.

You know the technical developments now under way.
Several of these are projects initiated by industry. For
ground run-ups there have been developed a whole gamut
of Rube Goldberg devices to reduce the sound level.

Our Research and Development Command and our air-
craft industries are spending lots of time and money to
develop silencers or mufflers for jet engines. Unfortunately,
many of the gadgets developed so far degrade perform-
ance. These are unacceptable since our margin of security
depends on ever-increasing performance of combat air-
craft. In flight, we have adopted time-consuming, fuel-
wasting, and tactically inefficient traffic patterns both for
take-offs and landings.

Community relations efforts to explain and keep the
people informed really pay off. They do not reduce noise,
but they at least make the reason for noise a little more
understandable,

Our commanders, for instance, have had much success
with what we call pre-conditioning communities. Before
a combat wing moves into a new area, we explain to the
local people what to expect and why our air operations
are necessary.

The way these communities have reacted and accepted
the minor inconveniences of better defense is a tribute
to the understanding of the American peaple.

All of our present difficulties have been generated by
the noise of jet engines of four to eight thousand pounds
thrust. The noise of these comparatively small engines
have already become a nuisance in some localities,

Now, let's look at the future.

Questions like these face all of us:

o What will the effect be of jet noise from engines of
twelve, sixteen, twenty, twenty-five thousand pounds of
thrust, which are not too far off?

® What will be the effect of hundreds of jet airliners
operating in and out of population centers?

o What will be the effect when increasing numbers of
light planes become jets?

As civil airplanes become jet-propelled, military avia-
tion will no longer receive sole blame for jet noise. But
that is no consolation. even to us. This noise problem will
become one the whole nation will face—and 1 think you
civil operators will find your choices of action even more
limited than we are finding them in the Air Force.

For one thing, airliners will find it more difficult to
play with traffic patterns. Air Force planes, even bombers,
can and do execute sharp turns, steep pull-ups and so
on, to avoid flying over communities near bases. 1 do not
know what would happen if you put a load of paying
customers through even a mild two-G turn, but I'll bet the
outcry would drown out the jet noise.

Also, airliners operate on tight cost margins. You will
not want to fly large, time-consuming, money-consuming
traffic patterns.

Even more important—your business is carrying people
and cargo. You can’t find many customers in isolated
areas, Your business takes vou and vour noise to the cities.
Far passenger convenience, the closer you are to the city,
the better.

S0 what is the solution?

This is becoming a national problem. Military and civil
aviation must work together to do evervthing possible
consistent with security and progress.
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We should expend every effort to reduce disturbance to
communities by routing, Aving techniques, and mechanical
silencers.

But I am afraid that these solutions will not be enough.

The big job is to get our nation to recognize this as
a largely unavoidable consequence of progress. Gill Robb
Wilson has pointed out that every technological advance
has had undesirable side effects—and opponents of those
side effects always try to stop our progress. Their efforts
to halt progress always succeed in slowing it down, but
they have never succeeded in stopping progress.

Noise is just something we are going to have to live
with. The American people will eventually understand
this. We must do all we can to speed this understanding.

In fifty years we have learned to live with the stench,
noise, expense, death, and destruction of the automobile.
I doubt that noise will cause the destruction in a hun-
dred years that the automobile does in one.

While there is a frightening death toll on the highways,
there is not a one of us who does not value the automobile.
We may not like its by-products, but we have learned
to live with them.

I foresee the same acceptance of the undesirable side
effects of flying. It is copceivable that the airplane will
affect our way of life just as has the automobile. Homes
may be designed sound-proof—boom-proof. Communities
mity grow away from centers of air activity.

Now, as far as the Air Force is concerned, let us look
a little further into the future. We are getting into the
field of short take-off and landing planes. We are devel-
oping zero launchers to get aircraft airborne, and mats
and barriers for landing. We are getting boundary layer
control and reverse thrust. The vertical take-off aircraft
is coming. All of these will alleviate the noise problem
because they will get us up and down faster, and make
it easier to stay away from communities. Like all new
developments, they will probably bring on new problems
we haven't even imagined yet.

Looking even further into the future—we ure getting
more and more into the missile business. Eventually, a
great proportion of our defense and offense will be in
place, poised—ready-to-fire—missiles. Let me add, par-
enthetically, that this won't happen until missiles are as
dependable and efficient as pilots. This time is coming,
but it's not here yet. Now, these missiles won't make a
bit of noise until we need them—and at that time we'll
have other things to worry about.

To sum up my remarks on noise—it's a growing prob-
lem. It will be handled partially by our noise-suppressing
measures. The end answer is acceptance. We must not
only pre-condition communities, we must pre-condition
the nation.

I just wish our jet noise were our only problem. To
me the echoes of Communist H-bomb tests obliterate
the noise that comes from building defenses against them.
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Interceptors, like this Northrop F-89D, must be based
near cities in order to provide maximum-range protection.

So far the public has objected to noise primarily be-
cause it is a nuisance, not a hazard. I believe we will
be able to keep it from being considered hazardous.

Other Jet Age problems will be the result of public
concern over danger. There are several of these. Problem
areas include air traffic control, congestion at and near
airports, and heavy landing and take-off traffic over
populated areas with the increased potential for tragic ac-
cidents.

Most of these are problems shared by civil and military
aviation. One, however, is peculiar to military aviation.
I speak of the weapons carried in aircraft,

It is onlv common sense that whatever weapons our
Air Force uses must be readily available. Instant readi-
ness means survival,

The Air Force has been in the nuclear bomb business
for over ten vears now and you may be sure that full at-
tention has been given to every detail of design and
methods of handling required to eliminate the possibility
of an accidental nuclear detonation of the weapon, either
in the aircraft or on the ground. You may readily ap-
preciate that an aircraft crew would be hesitant to fly a
vehicle unless the hazard to them of an accidental detona-
tion was essentially non-existent. With this built-in safety,
the worst condition to be expected would be the hazard
associated with conventional high-explosive weapons.
These safety features have been, and will continue to be,
tested realistically, to assure that the chance of an ac-
cidental nuclear detonation is so remote as to be in-
caleulable.

Even though our weapons have an extremely high
degree of built-in safety, our handling of any kind of
weapon is super cautious. Machine guns, for instance, are
not charged until the aircraft is in an area where they
can be safely fired.

External rocket connections are not hooked up until
the aircraft is in take-off position—pointed away from all
populated areas. It is standard procedure for aircraft car-
rving any kind of ordnance, even small practice bombs,
to flv many miles out of their way to give a wide berth
to all towns or villages.

The point is that handling and carrving ordnance, from
bullets to A-bombs, is potentially less dangerous than
many other operations. It is not, and will not be a major
problem, to conduct these actions in safety.
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The last topic I wish to include in my discussion of
future operations is the nuclear-powered aireraft. 1 want
to allay any fears there may be about hazards in operat-
ing this type plane. A nuclear engine will be merely a
new form of propulsive power. Our sister service, the
Navy, has been operating a nuclear power plant in its
submarine, the Naufilus, with safety and dependability.
The controls built into a nuclear engine will make it no
more dangerous than any other engine,

By no means let anyone be confused. Nuclear weapons
and nuclear airplanes are not synonymous.

Actually, our hopes for peace and progress rest, to a
large extent, on this big difference between a nuclear
bomb and a nuclear reactor. The bomb could, in many
ways, darken the world. The reactor could eventually
light the world.

The nuclear-powered aircraft will not be solely an
instrument of war. It would be developed even if the
threat of war were buried forever. It is a step of progress
that is as inevitable as the nuclear power plants that gen-
erate electricity, or nuclear-powered ships.

There will, of course, be new problems associated with
the operation of nuclear power plants. A great deal of
our research in developing nuclear power plants is devoted
to finding out what these problems will be.

You have read of the airborne nuclear reactor now be-
ing tested in an Air Force B-36 based in Texas. These
are the first flights of an actually operating reactor. The
reactor presently provides no propulsive power. It is run-
ning simply so we can test its effects upon the components
of aireraft in flight.

This is one of the means by which we are determining
the potential problems of nuclear flight in order to be
able to whip them before they ever become real problems.

These flights will also enable us to design safety
procedures for nuclear flights.

Actually, there are many ways in which nuclear Hight
could be much safer and even less hazardous than conven-
tional flight. Theoretically, nuclear engines can be the
most dependable engines ever made. Engine failure in
flight and during take-off or landing should be almost
non-existent.

Even a greater safety advantage is the nuclear plane’s
boundless range and flving time. These days, bad weather
combines with definite limitations on aircraft range and
endurance to become a major cause of accidents. Imagine
the day when a pilot can have an unlimited choice of
alternate airfields, or an unlimited time to circle and wait
for the weather to improve.

The same qualities will help to solve another problem
that is being discussed in this conference. That is air
traffic control. Evervone agrees that the high speed and
high fuel consumption of jet airplanes is completely in-
compatible with our present air traffic control system.
Planes with unlimited range and endurance will certainly
be welcome in any system of control and will never be
a problem,

Our main problem oveishadows all the difficulties 1
have discussed here today. Our biggest problem of the
future will be the same as it is now, That is, to keep
American airpower able to do its job. Solving the difficul-
ties we are discussing here will certainly enable us to
do our job better.

I think the Air Force Association is to be congratulated
for its foresightedness in organizing conferences like this.
These meetings of civil and military aviation leaders
will certainly point the way to keeping our airpower
superior.—Exp
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AFA’s Noise Abatement Forum was moderated by Jomes H.
Doolittle. Members of the panel were Dr, R. H. Bolt, Dir. of
Acoustics Lab., MIT; Vice Adm. C. E. Rosendahl, Excc. Dir.,
Nat'l Air Transport Coordinating Committee; William Little-
wood, V-P, American Airlines and Chairman, NACA Subcom-
mittee on Aircraft Noise; Dr, T, L. K. Smull, Chief, Research
Coordination, NACA; Dale D. Streid, Mgr. Preliminary Design,
Jet Engine Dept., General Electric Co; Dr. H. O. Parrack,
Technical Director and Coordinator, Noise and Vibration Con-
trol, ARDC; Capt. C. P. Phoebus, Special Ass't for Bio-Sciences,
Office of Naval Research, USN; and Dr. H. C. Hardy, Asst
Mgr., Fhysics Dept., Armour Research Foundation. Since there
werg no prepared texts, minor editorial liberties have been
tuken.—The Editors.

R. BOLT: 1 would like to approach the noise problem
in a non-physical way. Perhaps many of you have
been at Niagara Falls, maybe even on your honey-

moon, and wandered around close to the falls. Did it occur
to vou that vou were exposed to more than 100 decibels of
noise? Or, have you ever tried to go to sleep on a hot
summer's pight and heard a faint little buzz, buzz, buzsz,
buzz? That is only about 20 or 25 decibels but it can sure
raise cain with your sleep. In other words, decibels alone
do not measure anonyance. The fundamental problem is
one of human reaction to noise—to what extent does the
noise interfere with vour normal living? The mosquito
wakes vou up, so its noise is annoying.

The decibel measures the sound at a particular point.
Actually, the more fundamental measure of this sound is
the total power that is coming out of the source, how
many watts or thousands of watts. As the mechanical
power of a device increases, so does the acoustic power,
but there is a little important number, the efficiency.

Many devices are used on automobiles, trains, etc.—
only about one part in 10,000 becomes noise, But jet
engines are getting pretty efficient. They can put about
one percent of their power output into noise.

Dr. Parrack: 1 would like to point out that in planning
its research and development, the Air Force has found
it necessary to take a kind of systems approach. We eall
it an acoustic energy system. The sources of noise are
the pieces of equipment, aircraft engines, or other that
produced the sound energy. This is released in the im-
mediate vicinity of the operating piece of equipment. It
then passes through an immediate area, structure, or some
other material for a greater or shorter distance. This is
a transfer pattern, an energy transfer system. This leaves
the energy to an environment in which a receiver is
loeated; the receiver may be the airframe structure, but
most often and in most of our complex problems, the
receiver is not the structure—it is man and man as a
response mechanism stimulated by acoustic energy.
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What are we doing ahout
the Noise Prohlem?

A FORUM

Mr. Littlewood: We refuse to accept the edict that
nothing can be done [about noise]; that people will just
have to get used to it. Frankly, we know from surveys
that people do not get used to noise; that most complaints
come from the people who are subjected to noise the
longest, so there is not much hope in that direction. 1
think you can ameliorate a situation by excellent public
relations, but you cannot hope for miracles.

In military circles, 1 will agree that the problem is a
little different, and I have coined a few words which I
think fit the fundamental problem. The noise problem of
the Air Force, as well as many other problems other than
noise, is perhaps epitomized by the word “isolation.” Pri-
vate airlines, I think, segregate the word. As far as com-
mercial aviation is concerned, the words are “juxtaposition”
and “noise reduction.” That is what we are working on and
we are going to achieve it.

Mr. Streid: We at Ceneral Electric Company in Cinein-
nati build the jet engines that make the noise, and we
have had, over the past few years, a great deal of ex-
perience, both with the noise that these engines make and
with the handling of this noise in a fairly large com-
munity. We have, within two or three miles of our plant
at Cincinnati, 30,000 people living in a high-class residen-
tial area. We have succeeded in lowering our complaints,
from about 124 in 1952 to less than one complaint per
month at present.

There have been a number of reasons for this. The
first reason is the acclimation of the public to the noise
und to the nature of the noise. Secondly, we have better
relations between our plant and the people and a better
understanding on their part of what we are doing and
what the jet engines do.

The next step is better sound treatment even with big-
ger engines and afterburners. We have succeeded, by
improved techniques of design and construetion, in reduc-
ing the amount of noise that we are putting into the sur-
rounding community by a great deal.

Finally, and strangely enough, we find that reduction
in night running improves our community situation. Peo-
ple do not seem to worry as much about noise in the day-
time as they do at night.

Dr. Smull: Aircraft noise is one of the most complex
and difficult problems that the scientist has ever been
confronted with. It not only involves the physics of
where the noise comes from but, as Dr. Bolt mentioned,
there is only a small portion of the energy of the jet engine
—mavbe anywhere from one to fifty parts in a thousand—
which goes into the production of noise. This is the
proverbial needle in the haystack.

There is much work on this problem on the scientific
front, attempting to sort out these Facts regarding the
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development of noise in the engine and the various noise
sources around aircraft. Some of the techniques show
some promise, We have no final answers at the moment,
but I am sure that reduction will be achieved that will
not seriously penalize the airplane.

Captain Phoebus: The Navy has all of the problems
of noise that the Air Force has plus a very special tough
one of our own; namely, the problem of operating jet air-
craft off of carriers.

In this carrier situation, you cannot get away from
noise. When we are operating our planes ashore, as the
Air Force does, there are not too many people exposed
to the terrific force of the initial take-off blast of these
planes, The plane goes out to the end of the runway and
it is somewhat isolated, but this is certainly not true on
the decks of our carriers, and it is especially not true for
the boys who are operating our catapults,

The Navy, up to the present, has been working on this
problem hand in glove with anvone and everyone that
we can—with the Air Foree, with the engine manufacturers,
ete. We have now come to the point where central control
of all the effort in this area is required and necessary.

1 would like to change the subject a little bit. You
heard mention made of the Armed Forces National He-
search Council's Committee on Hearing and Bio-Acoustics.
There are four members of the Executive Committee of
that Council sitting right here at this table. They are Dr.
Bolt, Dr. Parrack, Dr. Smull, and myself. We have at
our disposal the best brains in the country through the
National BResearch Council, through the universities,
through the commercial organizations, ete. The way it
operates is for the Armed Forces representatives to receive
the problems in the area of noise that generate within
the services, pass them on to the Secretary and from there
to the Executive Council where we digest this problem
and appoint working groups. So far, the results have been
very pleasing to the armed services, and, I think, to every-
one else,

Dr. Hardy: I would like to speak of the relative magni-
tude of the aimplane to the noises of other things in
the community by talking in terms of the output of
various sound sources, As I speak to you, I am putting
into this microphone the order of 3/30 millionths of a
watt. This is being amplified by the public address system,
so there is something like 1/10 of a watt being put out
into this room. About ten watts is put out by a truck going
down the highway under load. The noise of diesel locomo-
tive is about 100 watts. You go up to something like 1,000
watts with an commercial aiveraft at full load and take-
off, and you get up to 10,000 watts—that order of magni-
tude—with the present type of jet airplanes, and you will
get up to 100,000 with jet airplanes of the future. This
is a tremendous range of energy. As a matter of fact, if
all of the people in the world were talking at one time,
they would make the noise that one B-32 airplane makes.

There is also a tremendous human range of acceptance,
and this is one of the biggest acoustic engineering prob-
lems of all. There are legitimate, honest complaints where
there are only thirty decibels being put out by a particular
industry. On the other hand, people live alongside the
elevated tracks, truck routes, and railroads where there
are eighty-five decibels. I think one of the best ways to
compare these relative sound sources is on the basis of
how Far away they would make eighty-five decibels. The
truck vou can hear about seventy-five feet away would
be about eighty-five decibels. The diesel locomotive would
be about 200 feet away and the airplane about a mile or
a mile and a half away. Fortunately, people live further
away from airplanes as a rule than they do trucks, so I
think this may give us a little perpective.

General Doolittle: To open the panel discussion, I will
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ask a few basic questions. What creates aircraft noise and,
as a corollary, what is the relationship between aircraft
noise and engine thrust? ;

Dr. Bolt: Noise is generated by anything that starts
air moving. A loud speaker cone going in and out puls
sound out into the air; a propeller blade passes through
a certain point in space, pushes the air aside and as suc-
cessive blades pass by the same space, there is an oscil-
lation of the air and you have a noise. Under most operat-
ing conditions of a jet engine—certainly about eighty per-
cent or so of power—the large majority of the noise is
actually generated outside of the engine itself, from a
few feet back to ten or twenty feet back of the tail pipe,
and the large amount of noise that is put out—that is, the
large fraction of total power—is generated by the pure
turbulence complicated by motion in the jet stream.

One of the interesting things about any particular sound
generator, in addition to how much power it puts out, is
what kind of frequency spectrum it is putting out, such
as low frequencies that rumble and roar or high frecquen-
cies that seream and whine,

Another important factor is this: In what directions
do they put this sound out? In general, any source of
sound has some frequency characteristics and some direc-
tionality characteristics. Jet engines have a strong direc-
tionality characteristic. The noise comes out 45 degrees
from the axis to the rear. The sound at some standard
distance, say 100 feet, away from the measured distance
in the 45 degree region, can be twenty or thirty decibels
stromger than the sound measured directly aft or directly
ahead of the airplane. This is very hopeful from a noise
control point of view. If you can take the power which
is now mostly irradiated in one cone and redistribute it,
it is going to drop the level everywhere, and several of
the gadgets that are now being developed as possible
noise suppressors tend in the direction of redistributing
the energy, knocking down this peak. Also, some of these
devices redistribute the energy in the frequency scale.
They take some of the roar and rumble and put it up
in the higher frequency range. You might think tn¢ scream
is ‘more annoying, but there is another point here—the
higher the frequency; the more rapidly the sound is lost,
dissipated as it moves off to a distance,

Perhaps 1 should add one more comment with respect
to the relation of thrust to noise. If we are now up to
8,000 pounds of thrust in a conventional jet, and we are
expecting, say 25,000 we will have roughly three times
the thrust, This is going to increase the sound level at
some standard distance by perhaps the order of fifteen
decibels—somewhere between ten and twenty depending
on just where you are—but a difference of twenty decibels
is not necessarily a very large volume,

General Doolittle: What is the extent of noise penetra-
tion under average conditions— how far would it spread
out from a noise source?

Dr. Hardy: The noise just does not propagate out
smoothly. The noise will Auctuate about twenty decibels
at 1,000 feet, if vou measure it in a very short time
interval. When you try to make noise measurements, you
get into noise Auctuations and other complicated problems.
The sound drops off proportionally to the area that it
radiates through. This means that the sound will drop
off six decibels for double additions. Under certain condi-
tons of meteorology — rather prevalent conditions — it
would be much less; it may be eight or ten, and the
high frequencies will drop off much more rapidly than
the low frequencies. That is why thunder at a distance
sounds like a rumble and thunder at short distance sounds
like u erack. The crack represents high frequencies; the
rumble of thunder represents low frequencies, and all of

(Continwed on following page)
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the high frequencies will go out half the time. People
object very strongly to the high frequencies. Also, sound
drops off over the terrain, due to some absorption in the
ground but chiefly due to temperature variations. These
facts are now being measured by the scientists in order
that the airplane and airport planmers, and so on, will
have better data in the future.

For example, putting up a row of trees will not do
much good at all. If we have enough trees, 100 feet in
depth, some good may be accomplished: more good is ac-
complished by the rolling terrain than the shrubbery.

General Doolitle: What are some of the other factors
influencing noise propagation?

Dr, Hardy: 1 think the most important factor is people.
The aceeptance of people is a very big item. In the future,
I think a lot can be done by education, to get people to
accept the noise. After all, there are trains ronning through
some of our best suburbs and they make considerable
noise. We have people building their homes along truck
routes and they never complain about the noise, so perhaps
the level of people’s acceptance in the future may be
higher than than it is now. However, as you look over
the thing, vou can make the most optimistic prediction
of how much people will accept: vou will find up to a
mile away from airports or a mile away From ronwavs is
pretty bad. There may be complaints up to four miles, too.

Captain Phoebus: I would like to eluborate a little bit
on this human factor, if I may. First of all, the kind of
noise we are talking about now is something new in
human experience; there is nothing in nature capable
of producing the kind of noise that we are now producing
with our jet planes and missiles. This has complicated
the problem of understanding the effect on man and of
protecting man against these effects.

Consider the fact that about 140 decibels of noise is
the threshold or perhaps more than the threshold, and
almost evervone is poing to feel pain at that level: as a
matter of fact, he is going to feel more than that. He is
going to feel frightened and apprehensive and his greatest
urge will be to get up and run. This poses some problems
when vou are doing research on the effects of noise on
man. In the first place, vou have to deal almost entirely
with animals because you cannot subject man to some-
thing that he cannot tolerate,

In the second place, almost all of the work that has
been done on the effects of noise on man up until recently
was done at a level below what we are talking about, be-
cause there were no noise producers capable of producing
the environment we wanted to study.

We are approaching the problem from a number of
angles. We do know a great deal about how to protect
man. 1 think it is safe to say that we have already gotten
up to the point where we can put more protection on
them such as earplugs and other devices than a few vears
ago was thought theoretically possible. On the other hand,
yvou ecannot have your whole population running around
with earplugs or helmets, so the community aspect of
it is rough,

Mr. Littlewood: Those remarks, I think, point up the
crux of our problem, which is that the only answer to
this problem is reduction of the noise at the source. We
arc faced with many variables, two of which are our
power plants having thrust and the energyv-generating
characteristics which possibly include an element of noise.
These are going to be bigger in the Future and our opera-
tions are going to be more frequent, and those two factors
contribute very much to the lack of reasonable acceptance
by the general public.
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General Doolittle: What is the relative noise factor in
ground and air operations of first, current military air-
craft; second, advanced types and series of military air-
craft; third, turboprop transports, military and eivil; and,
fourth, commercial jet transports?

Mr. Streid: All of our current and future advances in
aviation in such things as speed, size, range, and altitude
depend on getting more power for propulsion. The only
way we now know of to get this additional power is by
the use of jet engines. 1 would like to show you that the
jet engine is not the basic cause of the noise problem.

The current noise problem is the result of the increased
power which is required for the speed, the altitude, the
range, and particolarly the size of the current and future
airplanes, However, for the same power, a propeller-driven
airplane would generate substantially more noise than
an equivalent jet airplane.

Admiral Rosendahl: | um led to believe that there may
be some progressive increase of acceptance, maybe, as the
younger generation grows up and they are more interested
in the airplanes themselves and they are more acenstomed
to the noise; but we are a little more optimistiec about
what our civil airport neighbors will have to endure,

First of all, there aren’t any ecivil jets in operation yet,
so what are we doing? We are more or less anticipating
trouble. 1 think it is a very important factor that industry
has all of these brains at work in teving to solve the prob-
lem before it really arises.

Another significant thing is that we are not going to
have enormous numbers of turbojet tansports, at least
not for a long time. There are only about 200 in prospect
for the next six vears. Then, of course, no one yet, s
far as 1 know, in the civil air transport business has even
suggested the use of an afterburner, and 1 think we all
agree that the afterbumner is very frequently the villuin,
So, 1 am not too pessimistic at all over the ability of the
industry to come up with a satisfactory suppressor by the
time we get these things into service in any kind of
volume. And these are more far-ranging, long-range de-
velopments that are now in the stage of research which
give better promise than what we have to begin with,

General Doolittle: What can be accomplished by ground
operations control, and what can we accomplish by Hight
operations control?

Admiral Rosendahl: In general, the military services
and the civil air transport industry are using pretty much
the same sort of remedial procedures that one can employ
in this noise abatement program short of actual control
of the noise at its source. Those procedural things are
simple to understand. They involve the use of preferential
rumways which lead out ever water or open areas when-
ever the safeguards that we are to set up permit,

In a civil air transport system where we have a wide
range of planes of different capabilities, obviously vou
canmot set the criteria for the strongest plane, the one
which can take the strongest crosswinds: we have to set
them up for the weakest link in the chain. By and large,
the preferential system has resulted in o considerable
amount of relief.

Then. we have aceelerated climb procedure which was
worked out by time association by the Air Transport As-
sociation for each type of transport that is in use, and by
very reasonable measures, the rate of elimb out is ac-
celerated. We have set an arbitrary value of 1,200 feet
over the ground as the altitude that our civil pilots try
to obtain as soon as possible. On Janding, they hold 1,200
feet as long as they can, Then, of course, we try to reduce
the number of low-drag, high-powered operations.
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We removed training flights on the order of something
aver 25,000 a yvear to outlying airports. The only training
flights made at our municipal airports are those which
are required to be made by authorities, although we do
find it is preferable to climb straight up to Hight altitude
rather than turning, because when you turn, you spread
the noise. We depart from that in special instances. But
these remedial measures are limited in this application.

General Doolittle: Just one more thing, With respect
to ground run-ups, of course. I think evervbody operating
an airplane does the same thing, and that is the only
thing he can do. in general, until you get the adequate
suppressors for them, and that is to use your ground
installations buildings and structures and things of that
kind as barriers as much as possible,

While we have not worked out anything elaborate,
nevertheless, a reasonable system of telling each airport
operator where he can run np certain powers at cerlain
times and that sort of thing would be very helpful, In
other words, we control the locations at which these
maintenance nm-ups can be done. In essence, the remedial
measures are based on the laws of mverse squoares, pget-
ting the source of the noise as far away from the airport
as we possibly can.

Mr. Streid: 1 would like to report a little bit on our
experience over the last five years with these jet engines
at Cincionati, Our most successful measure, as far as
community public relations has been concerned, has been
by means of a monitoring system which we have estab-
lished. We have tried two kinds. One, we set a permanent
monitor on 2 telephone pole about two miles from our
plant, right in the center of the heaviest residential district.
This a fairly inexpensive way to monitor the sound, and
it has been in operation for some time now and quite
successfully, We find it has two drawbacks, however. One
is that sound has a habit of bouncing around, depending
on atmospheric conditions, and the worst spot for a given
source—and we are a fixed source at our plant—can casily
move around five or ten miles depending on elouds and
weather conditions, and a fixed monitor really dees not
cateh this,

The other thing wrong with it is that it is impersonal,
People see it on the pole but they do not know whether
it is working or doing any good or helping.

We have another method of monitering which has been
much more successful, and it has satisfied both of these
problems. We have a monitor mounted in a truck that
travels around the community, and it can drive up to
anvone’s front door, measure the sound level and tell you
what it is, This sound truck is equipped with a radio
communications system  through the regular Bell Tele-
phone System and does keep in direct contact with the
plant. We can call back to the plant and have them shut
down the power until it reaches a tolerable level. It is
a more effective way of monitoring the sound and it has
been successful in reducing the complaints we have had
from the people in Cincinnati.

Admiral Rosendahl: Let me commend the Air Force
for the public relations program that they are under-
taking, I have seen some of the literature which they have
put out. We, of course, have learned in dealing with the
public that a good educational, public relutions program
is a very important and essential element to this whole
thing.

Our organization comprises not only carriers, airport
operators, pilots and CAA but also CAP, the Aircraft In-
dustries Association, Air Transport Association, every ele-
ment in the eivil air industry. The Fact that the public
knows that there is this inanimity of effort in their behalf
makes them a lot more tolerant of the situation, and they
will go along as long as they know something is being
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done., Therefore, T cannot stress too strongly  the great
value of educational and public relations programs.

General Doolittle: What can be aceomplished by si-
lencers on aircraft?

Mr, Littlewood: I would like to point out, frst, that
technical attack on this problem is not very old. Noise
as a recognized nuisance has inereased with our industrial
activity, our Hight activity ulso, and we have only attacked
the problem recently,

We want to acknowledge our great debt to British re-
search, A man pamed Dr, M. J. Lighthill in the last five
vears has promulgated the first fully generated theory of
sotnd in the turbulent mixing of jet exhaust, so you can
see how yvoung the scientific attack on this has been,

Also, researchers abroad, such as Lilley, have worked
on a small scale. F. B. Greatrex at Rolls-Hovee has also
been doing some work. They developed principles which
we are applying very successfully. Greatrex tried teeth
around the jet exhanst, and he tied to increase the
frequency, possibly depreciating some of the noise energy,
but, in general, to increase the brequency to bring it up
into an area where attenuation would be more elfective.
He expanded from tooth exhaust to corrugated exhaust,
varivus amounts of convolutions going all the way from
three, the minimum, to forty or fifty as a maximum. All
of this resulted in a terrific increase in perimeter exposed
to this jet stream which was undergoing the turbulent
mixture with the passing of air of lower velocity. The
net result was that there was an apparent absorption
of sound energy, at least o substantial change into the
higher frequencies, some of which may have lopped over
into the ultrasonic aréa where vou could not hear it at all

Also. researchers at Boeing disclosed last week reduce-
tions up to the thirty-five decibels which lad been
achieved by configurations, which are perhaps not, practi-
cal to use for flicht but this is a step in research leading to
ultimate victory.

Douglas has achieved great success, too, They are work-
ing up and down the coast between Boeing and Douglas
to find out whether the decibel readings are consistent,
who has the maost, and how thi:}-‘ mot it, and everybody
is going to uwse the information, whoever fnds it, so we
are well on the wav. The theory is that the noise which
comes out of a jet exhanst becomes a function of the
square of the dinmeter—more thrust, more noise.

The other significant factor is the eighth power rela-
tionship with the higher speed in the jet exhaust. In efforts
to reduce noise by that method, we go to reduced exhaust
velocities and the by-pass engine, which I think permits
much more consideration in our research and develop-
ment program in the United States. Rolls-Rovee has one
at Conway that produces o lower jet exhaust for a given
mass flow or momentum flow and, therefore, effectively,
reduces noise.

Douglas s working on one sethod of reducing the
noise by redueing the net effect flow out of the back of
the engine. Of course, these are all ways which the
military cannot use. You have to be willing to sacrifice
a little jet thrust in your maximwm thrust output in order
to achieve these benefits. Greatrex was in favor of no
reduction, but he had to accept a little bit, perhaps one
percent, and we are striving to stay at that value., Up to
that point, we in aviation can accept some reduction of
thrust for reduction of noise. Perhaps in the military that
cannot be done.

I would like to say one other thing. As we have ex-
tended our researches in noise, it lus become increasingly
evident that there are manv associated problems, For
instance, when we get rid of jet noise, we ure going to
find we have a substantial intake noise of an irritating

{Continued on following puge)
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THE NOISE PROBLEM

nature. Perhaps you have noticed a whistle in the flight
of turboprops. It is of a character that is irritating, not
to the degree that it is annoving, but it can become an-
noying with engines of that characteristic. You hear the
high frequency whine out of the jet. We are going after
that. There are also gear noises in the turboprops. There
are also accessory noises, combustion noises, compression
siren noises, etc. We are going to have to do something
about all of them and we are working on the maximum
one, the jet noise,

Some other effects have been noted, not only on people
but on structures of aircraft. The Comet experienced sub-
stantial destruction from the exhaust. While this cannot
be associated direetly with noise, nevertheless, in close
proximity or under wing areas, you do have a tendency
toward fatigue failure of the structure, which requires
beefing-up or, probably as a compromise, the addition of
a noise suppressor with additional weight,

The other thing that is coming into prominence is the
effect of noise and vibration on equipment—the sensitive
relays, the sensitive electronic tubes. So, there are many
reasons to stimulate us to reduce noise at its source,

Dr. Bolt: Perhaps I should add a word about the decibel.
Mr. Littlewood mentioned a reduction of ten decibels. You
might think offhand that if vou start at 120 and knock
it down to 110 it is not a big fraction, but it is a logarith-
mic scale and every time vou drop ten decibels, vou have
thrown away nine-tenths of the energy. There is a ten-
fold increase in power when you go from 10 to 110, That
is true up and down the scale. Any device that ean knock
off nine-tenths of the power is doing pretty well physically.

General Doolittle: How do military requirements, com-
pared to commercial requirements, affect the noise prob-
lem?

Dr. Parrack: 1 think that perhaps we cannot be as opti-
mistic about the use of the various new developments of
suppression at the source as can the commereial operators.
Perhaps the commercial operators can tolerate some losses
in performance, but the military operators cannot possibly
tolerate loss in performance,

On the other hand, 1 do not think we should be entirely
pessimistic about it. At present we are having to increase
weight in aircraft to withstand pressures applied to struc-
tures by the sound field generated by the power plants. It
is possible that we can trade the beefing-up of structures
for the additional weight that is required to build the
noise suppressing type of nozzle,

We have, 1 think, the requirement for being somewhat
farther away from our most densely populated areas. with
our military operations. We can move away but there is still
the need for noise suppression. It will take careful, thought-
ful, unemotional future planning, agreements, and a real
wish and willingness to abide by these agreements to use this
method effectively in isolating military operations. In con-
trast to this, commercial operations, to accomplish their
job, must be closer to densely populated areas.

If we want to look at another figure, ranging from the
threshold of your hearing—the weakest sound you can hear
—to the sound fields in which our maintenance personnel
work, we get a fgure for that ratio. Our maintenance
personnel work in sound felds something like one and a
half billion times the threshold of human hearing. To re-
duee the acoustic energy by one and a half billion times
is a very serions physical problem.

Now, there have been some statements made about the
elfects of sound on personnel. Most of these statements
were made with respect to maintenance personnel, There
are some effects on men which [ think we can say will
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not happen if those men are located outside our air base
facility. They will not happen to our own personnel who
are in quarters at any reasonable distance from our operat-
ing facilities. The sound fields to which these people are
apt to be exposed, as far as I can see now into the future,
will not cause mechanical damage to the human body or
any of its parts.

Captain Phoebus: I want to emphasize once again the
problem we have protecting our people who must be
exposed to high-intensity noise, those within the base,
those on the carrier, those on the maintenance line, ete.
It is not enough really to talk about disturbance of rest
or speech interference, but we have to talk about actual
physical damage to these people. We have gone a long
way in protecting them. The problem is largely to stay
ahead of the increased noise that our engines are putting
out,

Our major concern is not focused on a pilot. He is in a
pretty good spot. He has on earphones, a helmet, and he

a cockpit enclosure and, best of all, he is situated in
the distribution point of the spectrum of noise where he
is not so apt to be exposed to it.

General Doolittle: How much research and development
is now being devoted to the noise reduction problem, and
is this amount adequate?

Dr. Smull: The problem is to get reduction of noise at
the source. This is the focal activity of a great share of
our research at present. It is the crux of the problem,
particularly the flight problem. We have our noises on the
ground. We can contain them in some way. You heard
Dr. Parrack say that we ure looking for a reduction of one
and a half billionth, so the research man has his problem
cut out quite fairly and squarely. The NACA has a broad
research program on these problems both at its Langley
Laboratory and its Lewis Laboratory, and is gaining more
and more insight as to what is happening in the tail pipe.
As Dr. Bolt said, the principal source of the noise is being
generated behind the airplane, and we are learning more
and more about the mechanism and what can be done
about it, how we can sort out the various frequencies to
help suppress the noise or reduce it. We are learning
things right along. Some strides have been made—things
we thought were good yesterday are no good today, but,
as Mr. Littlewood mentioned, the corrugated or the
Greatrex nozzle now is a baby that has been born, He is
real healthy. and not only the NACA but the industry
and various other groups are working on these various
devices and schemes and methods in the hope that we can
get some good, healthy, strong men out of it.

On the development side, the Air Force has a broad
program of research under way both in their laboratories
and elsewhere. Out at Wright Field today there is a fine
new acoustical laboratory under construction, They have
a great deal of work being contracted for in various scien-
tific and education institutions around the country, such
as at Dr. Bolt's laboratory at Massachusetts Institute of
Technelogy, Dr. Hardy's group at Armour, all of whom are
working on this.

The aviation industry has been quite active in this prob-
lem. The Aircraft Industries Association had their noise
control committee working with the industrial problems of
industrial noise. Mr. Streid has presented some results of
some studies that have been made out at General Electric.
Pratt & Whitney has a very active program. Wright Aero-
nautical Corporation and all of the other engine companies
are aggressively attacking this problem and, last, of course,
the airframe companies themselves are working on these

{Continued on page 131)
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is to conserve the combat capability of the Air Force.
In the next few minates, I hope to put into some sort
of perspective what aireraft accidents mean to the combat
capability of the Air Force, what they mean to you people,
and what they mean to all the civilians of the United States.

To put this into some kind of a frame, I would like to
go back a little bit. We have heard some comments from
General Partridge and others on the long-range accident
trend. If you go back some thirty vears you will find that
our accident rate was pretty high—510 per 100,000 flying
hours. Over a period of Hme, it has dwindled down, and
for calendar vear 1955, as of 31 December, our figures
look like 17.2 major accidents per 100,000 hours. This is
the lowest in the history of the Air Force.

Involved in this general deeline of accident rates, though,
are a couple of important things. Instead of the line going
steadily down, there is a jog where it goes up. The air mail
incident in 1934 is one example. The air mail incident and
the increase in the accident rate prove that if we try to
do something when we do not have the equipment and
the training, we can sure tie it up—and we did on the air
mail, The accident rate went up.

The expansion for World War Il forced upon us ten
times, a hundred times, a thousand times—mew aircraft,
new procedures, new facilities—and we were not too sure
how to operate or manage this equipment. Until we learned
how to manage the equipment, agnin the aceident rate
went up.

In conjunction with this, there is something else to note
in this long-range decline of accidents. That is the fact
that fatal accidents per 100,000 hours have gone down to
an all-time low of four. This is important to the Air Foree;
it is important to the combat capability of the Air Force.

There is the possibility that with the development of
new equipment today—the Century Series aircraft—unless
we move in and prevent it now, we could see the accident
rate go up this vear, because the aircraft today far exceed

Ax tiE Director of Flight Safety Research, my mission
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the capabilities of the pilot. By this I do not mean to say
that our pilots cannot handle the equipment; they can, but
there are some things that we are going to have to learn to
do to handle this equipment. So much for the over-all acci-
dent rate,

In order to conserve the combat capability of the Air
Foree, we have to know where and what type aireraft are
involved in accidents. As you probably know, jet fighters
and jet trainers account for over half of all of the major
accidents,

In 1950, when the Air Force was becoming a jet air
force, the jets were flving only one-tenth of the flying
time and accounting for one-third of the major accidents,
one-third of the fatalities and one-third of the dollar losses.
In the five vears since 1950, jets have multiplied their flv-
ing time by three. They are accounting for almost thirty
percent of the fying time, but their share of accidents,
fatalitics and dollar losses have only gone up one-third.
Therefore, our equipment was being managed with a rea-
sonable amount of efficiency from 1950 to 1955, but it is
no time to be complacent because the new equipment is
absolutely unforgiving.

We have identified jet fighters and jet trainers as the
biggest problem area. Now, we have to see who is busily
engaged in cracking up this stuff, and we find that pilot
error accounts for some forty-six percent of our accidents;
maintenance error, supervisory error, and some of the
others run this tally up to about sixty-two percent.

This talk about jet Gghters and jet trainers is particu-
larly important because we can reduce this specifically
to terms of combat potential. If we use the same ratios
that we had in Korea, the jets we lost last year could have
shot down in war over 6,000 enemy aircraft, As an ex-5AC
gircraft driver, it would tickle me to death to know that
I have 8,000 fewer interceptors to worry about. This is
a combat potential of no mean proportions, This is how
accidents drain the combat potential of the Air Force,

(Continued on following page)
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What is the impact on civilians? We are running a study
on hiow many aireraft accidents involving eivilians coneern
houses that were there before the airdrome was put in or
which were built after the airdrome was put in. This is
important. Many people beat the drum about airdrome
nuisances. Yet, as vou heard yesterday, it is almost impos-
sible to keep them away from the airdrome. This, I think,
is information we should develop. It has to be hand-
sereened and it takes a little time. 1 do not know if you
realize it or not, but over sixty-one percent of our acei-
dents occur on airbases, which automatically eliminates
any involvement with civilians,

Another sizable percentage, some seven or nine, occur
in isolated areas—over the ocean, out over the desert, may-
be in the Arctic. So, a sizable segment of our aircraft acci-
dents cannot have any bearing on civilian property or life.

In line with this, I will be the first to admit that in 1954
there were some thirty civilian fatalities from accidents
involving Air Force aireraft, and the dollar loss in civilian
property ran to about $500,000. This is a sizable sum, and
vet it is less than two percent of the cost to the Air Force
for accidents affecting only Air Force aircraft and people

less than two percent. I think this is important.

I'd like to read some figures. Last vear, there were 90.-
000 fatalities, 9,000,000 injuries, $9.800,000,000 in civil-
ian property lost or damaged from accidents ather than
air. Vehicles last yvear killed 7,900 civilians. These are not
the knuckleheads who are driving the cars! These are the
pour unsuspecting men and women on the sidewalks. They
killed 7,900 people and damaged property at the rate of
$1.6000,000,000,

In the course of a year, Air Force property damage
amounts to some $500,000.

Some time ago, 1 was flyving across Nevada, heading
northeast, when I got a radio message: “Don’t go there.
Gu down to Charleston, S. C. There has been an accident.”
I went down, We landed for fuel at Tinker AFB, Okla.,
and the headlines were already in the papers. When I got
back to the West Coast, the headlines were in the papers
out there. They were about two civilians, killed in this
particular accident.

Three weeks ago in Colton, Calif., a tractor-trailer
jumped the curb, went through a building and killed five
people—wiped out a family. I was right behind it. [ saw
it happen. It made a little headline, one column wide in
a local paper. Nobody heard of it across the country.
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Flight Safety Rescarch, was born in Fairmont, W, Va., in
1909 and went to school in Buffalo, N.Y., and the Uni-
cersity of Maryland. He was commissioned in the Air
Reserce in 1932, and after two years as a pilot returned tao
civilian life. Recalled in 1941, he has seen continuwous
service since. He served in various operations and plans
positions, both in the US and overseas during World War
11, and later served as Chief of Staff. Alaskan Air Com-
mand, and as Commander of the 215t Air Division, SAC.

Automobiles and trucks kill 7900 people at a cost of
$1,600,000,000, and no one is running around beating the
drum, saving, "Let's get the automobiles and trucks off
the highway.” Flving is a mode of transportation, whether
it be combat or civilian flying, and it has to be regarded
as such.

For five vears, the Director of Flight Safety Research
has been conducting some aggressive programs, not only
in accident investigation but in accident prevention. Right
now, ninety percent of our effort is on aceident preven-
tion. We have decided, after an analysis of the areas of
accidents, that there are three things we should do. This
is a continuing program. There is nothing new about this.
We have concentrated our efforts in three areas of edu-
cation: one, to educate the aircraft manufacturers: two, to
educate the Air Force commanders at all levels; and,
three, to educate the aireraft operators,

I want to give vou some specific examples. First, we
are conducting a series of meetings with the manufacturers
that have to do with design safety. A careful analysis last
summer indicated that every now and then we put a pilot
in a position where he had to buy the farm. He had no
other choice. We have identified these areas. We do not
call these pilot areas any more. These are design-induced
accidents and, believe me, we have them.

The reception on the part of industry has been phe-
nomenal. I am astounded. We have talked to as few as
fifty and as many as 500 engineers in a given day, We
have talked to two and three plants in one day, and these
people want to know how they can help.

No design engineer deliberately contrives an accident-
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inducing feature in an aircraft, We konow it. All we are
doing is pointing these things out. This is one way we
educate manufacturers.

How do we educate commanders? This is predicated
on the fact that we in the Air Force can never be satisfied
with a given level of efficiency, We must always try to
improve it. There are a couple of specific things that we
do to assist commanders, whether it be at major com-
mand level or numbered Air Force levels or down at wing
levels. One of these is called an operational safety survey
team. This operates out of our office on the West Coast.
It is composed of a project officer on the aireraft; opera-
tions people; facilities people; medical safety people. They
go on a base and take a good look at its operation. Then
they come up with certain speecific recommendations, We
can and do forecast accident areas on a base when we
have completed such a survey. This is not one of these
reply-by-endorsement deals where the poor commander
gets heckled. We talk to all of his people while we are
conducting this survey, and we approach it from an
operational viewpoint,

How do we help aireraft operators? And when 1 say
aireraft operators, | mean the pilots. I am not talking now
about the piluts with 5,000, 6,000 and 10,000 hours. I am
talking about the bright young second lieutenant, He only
knows one word—tiger—and 1 am telling vou that 1 am
firmly convinced that we have more tigers than we have
smart tigers, Our job is to get more smart tigers. This can
be done.

To do it we have what we call a transition indoctrina-
tion team. Mavbe an outfit is getting new type aircraft, or
it may be a National Guard outfit getting aireraft that has
been in the inventory for a long time which they have

never flown. We take a man who ean flv the aircraft. We
take a civilian test pilot Bom the manofacturer. (You
waould be surprised at the number of airmen that went into
a fHat spin because we were taking civilian test pilots.)
We do this because we want the civilian pilot’s point of
view as he has watched the aircraft develop. We talk
about the bugs, and we get the bugs out of it. This is how
we are trving to educate the operator. We spend as much
as ten days on the line if it is necessury, dealing with the
man who is driving the equipment. We take in all of the
areas and we fly with these people. These are just single
examples. We have nineteen programs going. We have
the most wonderful command support 1 have ever wil-
nessed in any operation in the Air Force. It starts with
General Twining and General White, and it goes down to
every commander 1 know.

Now we come to the question of noise abatement, and
the problem of what kind of tailpipe we are going to have
on these hot pipes. This a long-range deal, and so are
some of these accident prevention things. I do not believe
there is such a thing as an frreducible number of aircraft
accidents. That would be zero. People think the rate of
17.2 is good. I do, too. 1 think we can have it this vear,
and if we have it this year, that means that we will only
have fifteen civilians involved in fatalities and $250,000
involved in property damage and that much less flak from
the civilians. There is one thing we have to do in the Air
Force, and that is cut the mustard operationally. That is
all we are trying to do. If we do this by keeping the
civilians off our backs, we can do a better job, not only
for us but for vou who are interested in the Air Force and
for all of the civilians who complain about aircraft acci-
dents.—Exn
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The Role of Civilian Airports

T IS gatherings like this—the bringing together of the

outstanding leaders in the aviation world—that will lead

to the solution of the many problems which we all know
confront us, and which confront us alll Military and civil
aviation groups have their mutual problems; and, within
civil aviation, the manufacturers, the aircraft operators,
and the airport operators have their common problems—
which, if they are to be solved at all, must be solved
jointly and on a mutually acceptable basis.

Recently, an airline president was reported to have
said: “We are buving airplanes that haven't vet been fully
designed with millions of dollars we dont have, and
we're going to operate them off airports that are too small
in an air traffic control system that is too slow, and we
must fill them with more passengers than we've ever
carried before!”

This was said in an atmosphere of joviality, no doult,
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but the recognition of the basic problems is clearly
evident.

The rewards for joint solution to these problems will
mean real progress in the development of civil aviation
and real security to the nation.

The penalties for failure to solve them jointly will
mean:

® Weakened national defense;

® Poor air transport service to the publie;

® Financial losses to the stockholders;

® Excessive taxes to all of us.

The underlying principle 1 want to emphasize is the
complete interdependence of the airframe and engine
manufacturers, the aircraft operators, and the airport op-
erators in the development of jet transport service. We
each have a quasi-monopoly in our respective fields—

(Continued on following page)
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THE ROLE OF CIVILIAN AIRPORTS

not in the anti-trust sense, but in the practical sense.

The manufacturers of engines and airfrimes of the
large jet transport type are a superb group—but you can
count the principal ones on one hand.

The airlines which plan to use the large jet transport
aircraft are real leaders in the field—but they can be
counted on two hands, because few carriers have either
the route system or the financial resources to own and
operate such aircraft.

The girports serving the major traffic-generating com-
munities are relatively few in number, and, if these air-
ports cannot aceept the jets because of noise or operating
characteristics, then the jets will not be useful to the air
commerce of the nation,

The usefulness of the jet, or any other vehicle for mass
transportation, is measured by the universality of its ac-

ROBERT ALDRICH is president of the Airport Operators
Council and executive director of the Minneapolis-St. Paul
Metropolitan Airporis Committee. He was born in New
York, N.Y., in February 1896, and was educated at Rens-
selaer Polytechnic Institute. From 1927 to 1930 he was
president and general manager of Flyers, Inc., Syracuse
and Albany, N.Y., airports. Until 1943 when he assumid
his present position, he was with the Empire State Radio
Laboratories, Albany, N.Y., and then with American Air-
lines. Mr. Aldrich now makes his home in Minneapolis.

ceptance at major traffic generating centers, present and
future.

Even with this strength of position each group holds,
we cannot stand alone—nor do:we want to! We must be
partners in the fullest sense,

No longer are we the adventurous, carefree kids of
yesteryear, building airplanes with bailing wire, flying
off sod strips—with our most sensitive instrument the
seat of our pants. No longer can we afford to scrap like
kids over real or imagined differences of opinion like
we did when the aviation industry was growing up. We
must all give evidence of having matured with it.

Today, airports alone represent an investment by the
public of nearly $3 billion. The airline stockholders prob-
ably had a billion dollars invested in flight equipment
prior to the recent jet orders, which may double that.
And the manufacturers’ investment is comparable in mag-
nitude. We are, indeed, partners in big business.

Together, therefore, we are the trustees of billions and
billions of dollars, and, more important, we are also the
guardians of millions and millions of lives.

These billions of dollars in investments which we
supervise are those of the citizens of this nation, who
own the stock that makes it possible to build the aircraft:
who buy the tickets to ride the planes that keep the air-
lines in business; and who pay the taxes to make possible
the building of the airports from which to take off
and- land.

The lives entrusted to our care are these same tax-
pavers, ticket-buyers and stockholders—millions of them!

We realize that in the great free-enterprise system in
which we live, the seller and the buyer, the manufacturer
and the aircraft operator, will haggle and bargain to a
mutually agreeable compromise,

We realize also that the landlord and the tenant—the
airport management and the airport user—will have some
differences of opinion as to how much rent to pay.
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But, in the heat of these skirmishes, let us never lose
sight of the goal we all seek—better air transportation for
the public plus better economic health and national se-
curity for us: all.

We will get better air transportation if together we face
up to and solve such urgent problems as:

® Joint military and civil use of major civil airports;

® Terminal area traffic control;

® Community relations including the very real social
problem engendered by aircraft noise;

@ Physical, political, and financial obstacles to ever-
increasing expansion of ground Facilities:

® Terminal building design and facilities requirements
for jet operations;

® Take-off, landing, taxiing, and service area require-
ments for jet operations; and

® Passenger, spectator, and emplovee protection.

These are just a few of the many areas of mutual prob-
lems to which joint solutions must and will be found
to assure continued progress in the Jet Age.

Our economic health will be assured if we mutually
recognize that: (1) the manufacturer must get a fair price
for his product to stay in business; (2) the air carrier
must make a fair return or go on subsidy, and (3) the
airport must have revenues commensurate with costs or
become an intolerable burden on the taxpavers.

We sincerely and eamestly urge that the leaders of
aviation represented here—the best brains of America’s
most dynamic industry—pause long enough in this his-
tory-making and extraordinary age in which we live to
recognize the basic truth that the manufacturer, the air-
craft operator, and the airport operator must depend upon
each other for their very existence, and, like love and
marriage, “You can't have one without the other!™

s & @

Jean DuBuque [National Business Aircraft Association]:
I am going to ask the $100,000 guestion. Where is the
money coming from in the communities that do not have
sufficient funds to extend their runways, buy additional
property, improve their terminal buildings and take care
of their zoning problems? '

Mr. Aldrich: That sounds peculiarly like the ques-
tions we are asking. 1 think you and I both woke up
at about the same time this moming. We do not know
the answer, We just know this: it “ain’t” going to be done
without the money. [Applause]

General Doolittle: Are there any further questions? If
not, I will dare ask one myself. You spoke of improve-
ments at the airports. You did not speak specifically of
nnway length. 1 would like to ask in the age of jet
transports are such modemn airports as Idlewild, Los
Angeles, San Francisco, and O'Hare at Chicago adequate
in runway length for the anticipated jet transports?

Mr. Aldrich: Ladies and gentlemen, you have just
heard one of our most extremely competent aeronautical
engineers ask a question like that. Jim, I am not going
to ask you the question as I tumed it back on Jean.
We did not mention it specifically because in runway
language and jet aireraft performance this is the great
day of unspecifics, or non-specifics. Boeing Aircraft has
proved that a jet transport will fly; a lot of other stuff
is on paper and in people’s minds. Our presentation here
referred to runways quite generally because they are
a major item, but it is also a question which is involved
with a lot of other things on the physical side of the air-
port.
With the best information that we have at hand today
and with what we know about our own airports as to
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rimway lengths, and speaking verv generally about the
type of jet aircraft, we are under the impression at the
moment that we have no airports in the United States
with the exception of Honolulu on which, generally speak-
ing, the jet type of transport can be operated; that is,
as to runway.

As to runway strength, which is a new item—not for
the airport operator but for the people who are inter-
ested in what it costs to break up these runways at an
accelerated rate—we are learning a great deal and we
find now we are becoming extremely concerned with the
maximum strength designed factors of runways, par-
ticularly as to runway thickness, because lengthening the
runway is one thing but replacing it every five or ten
or fifteen vears is a totally different thing.

Floyd Ricard [Economic Division, Air Coordinating
Committee]: In connection with the problem of the joint
military-civil vse of airports, 1 would like to ask Mr.
Aldrich if he considers that these problems are getting
more complex as individual problems arise. Do vou feel
that the Airport Use Panel is the proper instrument with
which to deal with this problem at the Air Coordinating
Committee level of the government, or do you believe
that something else should be devised to do the job?

Mr. Aldrich: Floyd, I do not think that I could give
yvou a complete answer and a hopeful one on that until
I understood all of the operations and all of the ma-
chinations of all of the Joint Airport Use Panel, which
I do not. I am sorry that that is not a very helpful an-
swer, but it has to be limited by my own limitations.

Mr. Ricard: 1 brought the matter up because it is
one of the means that you have for settling disputes
between the military and civil where these joint prob-
lems arise. While we have not had any controversy which
had to go up to the presidential level, we do have the
one notable example of O'Hare in Chicago. There may
be others as the need for joint use increases. The joint
problem that went on upstairs at O'Hare was not settled,
was it?

Mr. Aldrich: I am not sure. If the Joint Airport Use
Panel can give some programs for the settlement of the
types of problems that I have enumerated here, par-
ticularly from the joint use standpoint, I'm encouraged.

Jean DuBugue [National Business Aireraft Association]:
QOur Association is an industry member of this Airport
Use Panel, and if I may, I would like to help answer the
question. We feel that this is a sounding board because
the military, industry, and other civil-government agencies
are represented and are given an opportunity to air all
of the problems involved in joint use of airports. I have
attended a number of hearings as an industry representa-
tive, and they have all been fair, impartial, and have
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of the runway.

taken the problem into full consideration. I believe it is
an excellent body to continue studying joint use,

Dr. T. P. Wright [President, Cornell Aeronautical La-
boratory, Ine.]: The guestion vou raised was an extremely
good one since it had to do with ranway length. Would
it not be possible to look at these problems from the
airport standpoint in bhaving the design of our Jet Age
aircraft of the steep gradiant type, if that is practicable?
In other words, if the aireraft can be made to take off
more steeply and can land in a shorter distance, it would
help solve some of our problems in all three of these
areas—in the area of noise, where it would get the source
of the noise away from the people more quickly, and it
would insure that the aircraft would fly over "areas of
population at low altitudes for a lesser distance.

From the standpoint of runway length, it is obvious.
From the standpoint of getting the aircraft away from
the low-altitude flying over centers of population, 1
think it would create better public relations. 1 feel that
this is practicable now and that greater attention to
boundary laver control which could be applied to air-
craft alreadv in the mock-up staige—such as the DC-8
and the 707 and the Electra—might lead to something
that would help solve many of the problems that have
been brought up.

I would be very much interested in vour reaction, Mr.
Aldrich, on this. 1If we could get really steep gradiant
aircraft, it would be a partial solution at least to almost
all of the problems that are being raised here.

General Doolittle: Ted, I am not supposed to do any
work here. 1 am merely supposed to point at people and
they do the work, but T would like to carry that point
on a little further.

There is a great deal of thought being given at the
present time to short take-off and landing runs. There
is a great deal of thought that we cannot go to longer
runways. That is due to the concentration of population
in the metropolitan areas, Due to the fact that no matter
how long vou make an airfield, it will be surrounded and
hemmed in, possibly we have come to the point now
where we should devote more of our thought to im-
proving aircraft performance rather than solving the
aireraft manufacturers’ problems by lengthening the run-
way. That is the reason I brought up that question, I
was a little shocked when Mr. Aldrich said “We ain't
got no airports for the future.” That left me a little startled.
If Idlewild Airport is not long enough, I do not know
where vou can get a longer airfield.

We took a look at Long Island and there is no place
on Long Island where vou can put a modern airfield
today without having to tear down some existing strue-
tures. This is a real serious problem.—Exp
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Jet Age

HREE weeks ago the Civil Aeronantics Administra-

tion held an all-day meeting in Washington on the

Jet Age, with particular emphasis on what it would
mean in terms of airport requirements. I think the CAA
and all who participated in that meeting learned a lot
fram it, and the only eriticism | have heard of it was that
we held it too far ahead of time.

This is a eriticism 1 hope to get more often as Ad-
ministrator of Civil Aeronautics, 1 would much rather
be eriticized for being too far ahead than for being too
tar behind.

The same statements apply to this moch broader con-
ference, and 1 am sure that it will prove equally helpful
to explore these problems together, even if we don’t come
up with answers to all of them.

Since other speakers will discuss other aspects of the
Jet Age, 1 will coneentrate on . . . airports, As we found
out at our January 11 meeting, however, vou can't get
far into airport ¢.estions without considering such related
matters as the clharacteristics of the aireraft that will use
them, including their noise level, fuel consumplion, and
so on. To some extent, therefore, 1 will have to overlap
other subject areas on the agenda,

Let me further preface my remarks by saving that
none of my statements are offered as final, definitive solu-
tions. We hope that as a result of meetings like this,
and of continued specific research and experience, it will
be possible to arvive at frm eriterin, by which all seg-
ments of the industry can be puided.

With civil jets due to go inlo service by 1958 or 19549,
we cannot wait too Jong for these answers, but on the
other hand we eannot afford to freeze standards on the
basis of incomplete information.

There’s no such thing as a jet airport, period; there
can be airports for jels flyving non-stop betwern continents,
and there can be airports for jets Hving G00-mile hops,
which at present appear to be the lower limit of their
efficient range.

The requrements for an intercontinental jet airport
may be twice as great, in terms of runway length, as for
a trunkline jet stop. At our meeting we heard tentative
figures of 9,000 to 9.500 feet take-off run for the 4.000-
mile jet fights, and as little as 4,500 feet for the 600-mile
range. These are for sea level and standard temperature
of fftv-nine degrees. Our present standards call for in-
creagsing the length seven percent for each 1,000 feet of
elevation, and it appears that this ratio will continue valid,
Right now, we correct the length upward by one-half of
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one percent for each degree that the mean temperature
of the hottest month of the vear exceeds Gfty-nine. 1t is
likely that the temperature factor for jets will be about
this much, but it remains to be established preesely.

Lets see what this would mean in readiness for jet
operations of some typical large airports today. The
longest ronway at New York's Idlewild is 9,422 [eet, but
when corrected for altitude and especially for temperature,
its effective length is 8,724, At Chicago O'Hare the com-
parable figures are 5,000 feet, correcied to 6,535, Boston
has 10,012 feet, the equivalent of 9,185 when corrected.
Los Angeles's 8,361 feet correcls to 7,317, but at cooler
San Francisco the 8,570 feet of runway adjust to an
effective 8,612,

It seems Fairly clear; that while our major air-
ports will be able to handle domestic jet operations, they
may run into trouble when it eones to intercontinental
flights. In view of this, we are urgently reviewing our
present standards under which we grant federal aid to
projects for development of intercontinental express air-
ports with runway length up to 8400 feet (prior to ad-
justment for altitude and lemperature),

In case anvone has forgotten, however, our federal
aid program is a matching one, in which the local govern-
ment pays at least fifty percent of the cost. Representa-
tives of local government present at our conference ex-
pressed themselves rather strongly about the difficalty of
getting taxpavers to back investment in additional rum-
ways at the rate of about $1.000 a Foot. They pointed
out that cities are under heavy pressure to improve schools
and roads, and that airports are therefore in sharp com-
petition for funds.

Against this argument can be balanced the wiew that
it is the residents of our cities who are the users of air

then,
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Jet transports will likely wse landing gear like that on the B-36 to distribute weight better on existing runways.

transportation. They will profit by the introdoction of
jet aircraft, which will cut their trivel time almost in half.
Furthermore, the speed, plus larger seating capacity of jet
transports now under development, may be the key to
lower-cost air travel, and thus vastly widen the group of
people who can benefit by it

This is nmot a problem that the federal government
can settle by dictatorial fat. Each city will have to
weigh how much turbine transportation is worth to it
in dollars and cents. Each manufacturer will have to
determine how far he can go in tailoring his design to
existing Facilities without sacrificing its basic efficiency.
Each airline purchaser of jets will have to calenlate how
much gross income thev may earn, and how much of this
may go in charges for use of improved facilities.

As for the CAA, our legislative mandate is to foster
the development of civil aeronautics and of a national
airport system adeguate to anticipate and meet the needs
of eivil aeronautics. When cities come to us with project
requests for federal aid, we will look favarable upon any
which can be shown to fit in this framework of a national
system.

So far I have talked only of runway length. This is
a key question, but only one of dozens of aspects of an
airport that must be considered in accommodating the
Jet Age. What about the width of runwavs? Today we
call for 200 feet for our two largest calegories of airporls.
Here, many people will he pleasantly surprised to learn,
we find it possible to m:nxj{ler very seriously a proposal
of the Airport Operators Council that the standard be
reduced to 150 feet.

The jet transports now planned have wing span not
significantly larger than today’s aircraft, and we may
be able to offset some of the cost of additional runway
length by reducing the width,

Optimism also seems indicated on the runway bearing
strength required by jets. Here again we are not dealing
with absolutes. It does not mean anything in terms of
runway requirements to suy that a jet transport weighs
280,000 pounds, What is important is how that load will
be distributed. The manulacturers of jet transports plan
to use dual tandem landing gear. The significance of this
can be measured by an example: Idlewild Airport will
support a single-gear aireraft with gross load of 200,000
pounds, but it will take a dual tandem gear aireraft weigh-
ing 500,000 pounds. On this basis, many of our large air-
ports already have adequate bearing strength, and where
beefing ap is needed, it is possible to install an overlay
that is less expensive than constructing new runways.

We did get an indication, however, that it may be
necessary to provide additional strength for certain por-
tions of the runway. For example, at the point where
air brakes are applied and the load is transferred from
the wing to the wheel brakes, and thereby to the pave-
ment.

Additional information also is needed as to the effects
on pavement of spillage of jet fuel—blast and heat are
not expected to be serious considerations except possibly
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where the aircraft stands still. The mannfacturers have
indicated that jet transports can be taxied at twenty-five
percent thrust, so that the blast effect would not be
significantly more than from a propeller-driven airplane.

Fueling is an important item. A single flight, depend-
ing on its length, may require anywhere from 6,000 to
18,000 gallons of fuel. It is obvious that with such guan-
tities involved, the tvpe of fuel must be standardized for
it would be a staggering job to provide separate storage
eapacity for several types.

Our conference was told that standardization studies
have been going on for a year and a half. I am sure
those participating realize the importance of reaching -
a solution in the near uture,

There will be many problems associated with the
terminal buildings, created in most cases not by the jets
as jets, but simply by the fact that they are planes of
larger capacity than the buildings handle today. To high-
light this area, 1 need only ask, “Do yvou know any air-
port in the United States that has ticket counter space
for 150 or 160 passengers boarding the same Hight?”

Now, 1 have said that 1 would concentrate on airport
requirements for the Jet Age, but it is impossible to
ignore the fact that the special characteristics of the jet
plane are most apparent when it is in the air. We in
CAA have the responsibility not only of helping to de-
velop the facilities for plines to take off and land, but
even more important, of providing safe separation while
thev are in the air.

For this reason, I would like to tell you a little about
what we hope to do toward increasing the capabilities of
our traffic control system. The one feature, other than
speed, that most sharply distinguishes the jet transport
from current eivil aireraft iz that this new beast is an
inhabitant of the higher altitudes. It operates most effi-
ciently at about 30,000 to 40,000 feet. When a B-47
makes a missed approach, for example, I understand it
consumes some 2,700 pounds of fuel just in descending
from and retuning to the 1,000-foot level.

While we expect the fuel consumpton of civil jet
transports to be better, it is clear that we will have to
be able, first, to provide traffic control that keeps these
fast-moving planes under surveillance while thev are en
route in the upper airspace, and second, to bring them
down promptly when they reach their destination.

The President’s budget message called for $40,000,000
to install new air navigation facilities. A primary purpose
of these facilities would be to begin controlling all airspace
above 24,000 feet. In other words, we would move our
traffic control into the Jet Age immediately. The military
are operating jets in the high altitudes right now, and
want such service. We propose to give it to them, and
by so doing, to perfect our methods for the day when
civil jets will add their numbers to the wpper strata
traffic,

Injtially, control of the air above 24,000 feet would
be provided for flights under instrument rules only. Event-

(Continued on following page)
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ually, we would extend control to all flights at those
altitudes.

To do this job next fiscal yvear, we will have to extend
our direct controller-to-pilot communications facilities, for
jet speed will not tolerate the delays involved in relaying
information. We will need to improve the equipment in
our centers for displaying traffic data. And the President’s
budget also calls for additional long-range radar, with
which we can at least bracket the congested area bounded
by Boston, Norfolk, and Chicago.

The program set forth in the 1957 budget is only a
beginning. We have drawn up a five-vear plan for the
orderly development of the air navigation and traffic con-
trol Facilities necessary to keep abreast of our skyrocket-
ing aviation growth.

This plan has been coordinated fully with all elements
of military and civil aviation, as represented in the Air
Coordinating Committee, It has been sobmitted to the
Congressional Appropriations Committee and will be re-
leased when they are satisfied that it is appropriate to
do so. Therefore, I will not discuss this matter in detail
at this time.

We know that in addition to installing better physical
equipment, it is equally vital to upgrade the knowledge
and skills of the people who will operate the equipment.
Through the courtesy of the Air Force, a number of CAA
people have been given the opportunity of attending jet
indoctrination sehool. We hope to be able to carry this
training process a step further, and arrange to send a
group through a course in B-47 operation. 1 have still
other programs in mind that will equip our traffic con-
trollers to do an even better job with jets than they
have done with piston-engine planes—and I think it should
be acknowledged that they have done a marvelous job
of stretching the capacity of outmoded control facilities
to handle an ever-increasing load.

L [ ] [ ]

Maj. Cen. Junius Jones [New Orleans Afrport Com-
mission]: I would like, if it would be feasible, to have
an afrport use committee which would recommend the
length and strength of runways and other appropriate
details for the asistance of the local planners. It would be
a whole lot easier if we could go to the city council and
the people who put up the money and say, “This is what

we have to do; this is recommended by the National Air-
port Use Panel.”

Mr. Lowen: 1 believe you have a good point there
because, having been in the domestic end of airport
development, when it came to raising money, if 1 could
have had such a group to back me up, I think it would
have been a substantial assistance to me. We are going
to work with o committee. We have had many people
volunteer their services to help us in these problems,
and 1 think that we can take advantage of their sug-
gestions. Your point is well taken. It is one which we
will certainly consider.

Dy, T. P. Wright [President, Comnell Aeronautical La-
boratory, Inc.]: The question | have to ask stems from
a comment Mr. Boggess made yesterday, which had to
do with the failure of the airlines to utilize the already
installed VOR/DME system. Do vou not feel that during
the time when vour five-vear plan is being consummated
and during the time when TACAN is being perfected,
it would be in the general interest for the airlines to
equip themselves with VOR / DME systems?

Mr. Lowen: Mr. Wright, vou know right where to put
it. I think that any navigational aid that would help should
be used. Right now, we are wrestling with this problem,
s0 1 ean understand the problems of the airlines, the
industries, and the military. But I am in no position at
the moment to come up with any conclusion. 1 hope to
in the very near future. [Applause]

From the Hoor: Have vou ever explored the possibility
of water for taking off and landing seaplanes?

Mr. Lowen: We have one gentleman by the name of
Joseph Blatt who is in our planning department of the
CAA who has his own special project and theory on
water, and he feels that ultimately this has a tremendous
amount of merit. I have not talked to him about it in
detail, but he said that some dav he wants to discuss
water air strips or airports in more detail. T think it
does have merit.

Jean DuBuque [National Business Aircraft Association]:
Are there any plans afoot to indoctrinate CAA personnel
with the Air Force on the use of jet transport aircraft
so that they will know in advance some of the problems?

Mr. Lowen: We are just about to go to bed with the
Air Force on that, ves.—Exp

New GE radar at CAA Air
Route Traffic Control Center,
New York International
Airport, controls aireraft
within a 100-mile radins,

Air traflic control is one of
the most serions prohlems
facing CAA in the Jet Age.
Besides installing better
physieal cquipment, CAA plan:
training programs for i1z
traffic controllers to equip
them for Jet Age traffie,
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HE INCREASING congestion of the airspace over

the whole United States has become a matter of

primary concern to all of us. The cause of this con-
gestion has been well established and is threefold: (1) the
greatly expanded volume of air traffic, both civil and mili-
tary: (2) the sharply increased operating speeds and other
eritical performance characteristics of jet aircraft; and
{3) the fact that our air traffic contro} system has not been
able to keep pace with these expanded requirements placed
on ik,

The basic problem—that of increasing the capacity of
the air traffic control system—has received extensive study
in the last few years by many groups and special commit-
tees, both in and out of government. There are many
technical developments being studied and evaluated by
the Air Force, Navy, Civil Aviation, and CAA which are
directed toward improving air traffic control.

Mr. Lowen has discussed some of CAA’s requirements
for the vears ahead and the CAA five-vear-plan for im-
proving the capacity of the Federal Airways System [see
page 80]. The Air Force, through its membership on the
the Air Coordinating Committee and daily working rela-
tionships with CAA, has supported and endorsed the CAA
plan during its development. It is a positive step in the
right direction and is long overdue. And we sincerely
hope that they don't fall off that “tiger.”

Now, let’s focus on our objective. We have ull recognized
the requirement for a Common Civil-Military System. In
1954 the President’s Civil Air Policy Committee reported
in part as follows:

“It shall be the continuing policy of the United States to:

“1. Provide for a single national common civil-military
system of air navigation and air traffic control.

“2  The common system shall be capable of immediate
integration with the air defense system of the United
States and will constitute an auxiliary to the air defense
network.

“3. To provide for an accelerated joint civil-military
program of research and development to bring and keep
the syvstem ahreast of current and foreseeable future op-
erational requirements.

“4. To accelerate the tramsition to the most advanced
concept of this common system.”

We must keep this policy in focus constantly. It is often
easy to become sidetracked.

Now I would like to cover four major points with you
in this order:

® Ceneral military requirements;

® The effect of congestion on the Air Force mission;

® The relationship between air defense and air traffic
control;

& A future concept.
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Military Air Traffic Gontrol

Maj. Gen. Kenneth P. Bergquist

DIRECTOR OF OPERATIONS, USAF

Military requirements having air traffic control implica-
tions can be stated simply and briefly. The vital nature of
the Air Force mission to the security of this country makes
it necessury that the Air Force be able to:

(1) Operate with as few restrictions as possible;

(2) Employ our weapons to the maximum of their de-
signed capability; and

(3) Operate safely under all weather conditions.

Fighter-interceptor units and their augmentation forces
mist be able to scramble instantly and by the most direct
routes to their targets. Every minute and every pound of
fuel count. SAC strike forces and their support refueling
units must be able to take off from their bases without
delay. Tactical Air Command must be able to deplov its
forces on a moment’s notice. Support airlift for SAC, TAC,
and for the Army must be able to move and deploy rapidly.
Speed and flexibility are essential.

As vou well realize, the ability to accomplish this mis-
sion in time of emergency involves extensive, continunous,
and realistic training to meet the high state of readiness
required. Our combat force will soon be one hundred
percent jet-equipped, and supersomic aireraft are with us
in numbers. These are our weapons, and we must be able
to- emplov them efficiently.

Air traffic control has been defined as a service designed
to promote the safe, orderly, and expeditions movement of
aircraft. The record shows unquestionably that safety in
the present air traffic control system has obtained a high
degree of success. However, the success in safety has been
bought through sacrifices in fexibility and capacity of
operation. Fast movement of air traffic is Far from reality,

The drastic differentials of jet and conventional aireraft
performance in rates of climb, rates of descent, high
cruising speeds, and high operating altitudes have out-
stripped traffic control capabilities. Jet flying characteristics
of short endurance and high fuel consumption require the
establishment of unigque climb and let-down procedures.

To increase the capacity of the system, it is basically
necessary Lo reduce the spacing between airerafl now
required to insure safe standards of operation. A simple
example: Existing separation standards under poor weather
conditions require ten-minule separation belween aireraft
of similar type on the same route at the same altitude.
For a DC-3 aircraft, this distance is approximately thirty
miles. The same separation standard, when applied to
aircraft operating at 6800 miles per hour, would require
100 miles separation. At higher altitudes, separation stand-
ards are increased even more due to higher speeds and
reduced navigational accuracy. As a result, when higher
performance aircraft are operating in the system, less
traffic can be handled.

{Continued on following page)
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MILITARY AIR TRAFFIC CONTROL

The complexity of the control problem is not only in-
creased by higher performance aircraft, it is also affected
by steadily increasing areas of high-density traffic. There-
fore, we in the Air Force find ourselves facing many new
terminal traffic control problems where they have not
existed heretofore. This is especially true of some of our
Reserve. Air National Guard, and Air Defense units, which,
by nature of their missions, must be located near large
population centers.

Specifically, how is the Air Force being dirvectly alfected:

e Because the coordination svstem of air traffic control
now in use by controllers and the associnted communica-
tons which he uses are too slow, jet aireraft have actually
arrived at points along their flight path in advance of in-
formation concerning their flights. The results are com-
pounded delays for our own and other aircraft operating
in that particular part of the system.

o Large groups of aircraft scheduled to depart on spe-
cific missions on precoordinated elearances have been de-
laved excessively in spite of this precoordination.

® Many air route traffic control centers have not been
able to accept IFR clearances for excessive periods of time,
resulting in delavs to Air Force aireraft and, in some cases,
cancellation of missions.

® Because the system does not have sufficient capacity,
our air bases located in high density areas must use ex-
tremely complicated procedures for arrivals and departures.

All in all, the delays which are being experienced by

MAJ. GEN., KENNETH P. BERGQUIST, Director of
Operations, DCS/0, Hyg., USAF, was born in Crookston,
Minn., on November 21, 1912, and attended school in
North Dakota. He was graduated from the US Military
Academy in 1935 and the following year completed
Advanced Flying School and transferred to the Air Corps.
During World War 11 he serced in both the South Pacific
and the ETO. General Bergquist is a senior pilot,

the Air Force subtract from essential training time and
could be calculated in terms of millions of dollars an-
nually—costs which the taxpayer must meet and which
would put many commercial operators out of business. We
recognize that Air Force operations pose a terrific air
traffic control problem: but in the interest of national
security, we cannot continue to accept delays to our
operation.

As indicated, the President’s Civil Air Poliey Committee
recognized the interrelationship of air defense and air
traffic control. Although air defense and air traffic control
have different missions, the successful accomplishment of
both missions is dependent on the ready availability of
identical information—namely, aircraft detection, position,
and identification. Both control take-off time, route, alt-
tude, and recovery.

We can see then that air defense and air traffic control
not only require the identical information, but in some
circumstances their Functions overlap, To prevent duplica-
tion of effort, unnecessary expense, and to permit maxi-
mum exchange of information, these svstems should be
made compatible.

When air defense was first established, manual methods
were emploved. It became apparent that the rapid devel-
opment of aircraft and missiles, both in numbers and per-
formance, required that the entire operation be highly
automatie, from the location and identification of an enemy

B4

CONTINUED

plane to the coded radio transmission which directs the
automatic pilot of our fighter or missile on an interception
course.

You have all heard recently about the development of
SAGE (Semi-Automatic Ground Environment). SAGE is
that portion of the air defense system that provides the
means for the semi-automatic processing of data and
weapon control. Information received is processed and
displayved pictorially to show all aircraft operating over an
extensive region. In other words, it shows the whole “air
situation.” Then the electronie brain takes over and solves
the intercept problem and issues guidance instructions to
interceptor aireraft and missiles.

Dr. Valley will give a much more detailed explanation
of SAGE [see page 111]. But, 1 want to make this point—
most of the information which is displayed in the “air
situation” would be extremely valuable for air traffic con-
trol purposes. However, the SACE computer is pro-
grammed or set up to solve the air defense problem.

Yet this same tvpe of computer, if set up to solve the
air traffic control problem, could certainly supply the rapid
problem solving required in complex air traffic control
situations,

As with air defense, the complexity of the air traffic con-
trol problem has surpassed human capabilities even when
utilizing the best equipment we have today. Like air de-
fense, air traffic control must look to automation for the
solution to its problems. In so doing, and this is a very
important point, the system that is developed must be
compatible with the air defense svstem. There will always
be a need for a close exchange of information between the
two functions,

Several months ago, the Air Coordinating Committee
recommended that the agencies concerned study the po-
tential of the SAGE computer for air traffic control pur-
poses. A project was initiated in the Boston area under
the sponsorship of the Air Navigation Development Board.
We must get on with this project as soon as possible.

1 would like to mention briefly the application of air
defense radar to Common System air traffic control as has
been recommended for a number of vears. Many of these
defense radars are located in or near areas of congested
air traffic. In coordinated actions with the CAA, Air De-
fense Command radars in many areas are presently per-
forming an extremely valuable Common System service by
providing departure and approach guidance and by assist-
ing pilots in avoiding adverse weather conditions. The
CAA and the USAF are now conducting joint evaluations
and experiments with the object of further use of air de-
fense radars. From the standpoint of economics alone, it is
highly desirable that information from these radars be
used to serve the dual purpose of air defense and Common
System air traffic control.

The Air Force feels strongly that the objective at this
time should be to obtain the best possible combination of
air defense and air traffic control elements, while at the
samé time recognizing the needs of the individually distinct
missions of each,

May I emphasize that we have always worked closely
with CAA. In the past we have made available to them
military radars for use in the New York, Chicago, and
Washington areas. Recently, we have made a long-term
loan of a modern air defense radar, to be used by CAA
to assist in air traffic control in the New York area. The
CAA is currently using Air Force-provided radar approach
control units (RAPCONS) and plans to operate additional
Air Force-provided units in the future. The Air Force

{Continued on page 87)
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THE BIG STORY

Less than two million days have passed since
man's first erude attempt to correlate his thinking
and his knowledge with a new science of symbols and
hieroglyphics.

And communication is still one of our most unde-
veloped sciences.

Today, something of great importance is happen-
ing at Martin in the technology of communication.
It is a new method of harnessing and efficiently util-
izing engineering mindpower for the solution of pre-

viously impossible design and development problems.

This new operational concept now holds the key
to countless closed doors beyond which lie the “im-
possible’” achievements of tomorrow.

Already the Martin concept is revising the calen-
dar and the cost on top-rated projects in the most
advanced areas of flight syvstems development. And
the next frontier is space itself.

It is a big story.

Come to Martin if you are interested.
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in JET IGNITION
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Only Bendix provides the complete ignition system
Jor jet engines—Ignition Unit, Igniter Plug
Leads, Initer Plugs and Control Harness,

It is only natural that the world’s
leading builders of jet engines
should look to Bendix* as the
logical source of the latest and
best in jet ignition.

For Bendix—and only Bendix—
has, since the early days of avia-
tion, specialized in the develop-
ment of every type of ignition to
meet constantly changing, higher-
performance flight requirements.

Thus, to the solution of today's
problems in jet ignition, Bendix

brings unparalleled experience in
research, engineering, manufac-
turing and service. From blue
print stage to ficld service follow-
through, wou can depend on
Bendix—the most trusted name
in ignition—for the best in jet
ignition for today's planes or

tomorrow’s plans, Sreantmanx
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MILITARY AIR TRAFFIC CONTROL

CONTINUED

stands ready to assist in any and all efforts to improve air
traffic control facilities and service.

Now, let us consider the present air traffic control system
and the fundamental philosophy or concept upon which
it is based. As you know, the present system is an exten-
sive airways structure which, since its inception, has
grown until a good portion of the airspace is covered by
airways. Flight operations are conducted by two funda-
mentally different methods—VFR and IFR. Control is pro-
vided only for those aircraft operating under instrument
conditions in controlled airspace. Under clear conditions,
aircraft flving under visnal rules operate in the same air-
space with other aircraft fliving under instrument rules,

It has become increasingly difficult to maintain visual or
pilot separation between aircraft while operating under
even the clearest of weather conditions. This has been
brought about by increased speeds and the resulting in-
creased aireraft closure rates. It is difficult for a pilot to
fly high-performance aircraft effectively without almost
contimons references to his cockpit instruments. Under the
best conditions and even if the pilot is alert, he may not
be looking out of the cockpit when a mid-air collision is
imminent. This problem is acute at higher altitudes, even
though it exists at lower altitudes. “Near-miss” incidents
are occeurring with increasing regularity, and, in the ma-
jority of cases, weather is not a contributing factor. It
becomes obvious that any svstem which continues to
impose responsibilities upon pilots to maintain clearance
from other aircraft is rapidly becoming invalid, if not
already so.

The present air traffic situation, with its rapidly increas-
ing volume of aircraft of widely divergent speed ranges
from helicopter to jet, with the wide range of pilot skills
from novice pilot to the highly experienced, with the
minimum equipped aireraft and fully equipped aireraft—
all operating in the same airspace, gives indication that
special attention must be given to the need for changes
in fundamental philosophy.

It would appear thai the time has come for modifying
this system to provide greater capuacity and increased pro-
tection for all of us. The concept of which T am speaking
would provide military and civil operators with a svstem
compatible with their needs. Under this concept, a portion
of the airspace (that which is generally now in use hy
conventional aireraft) would remain unchanged and would
employ both VFR and IFR techniques on much the same
basis as currently practiced. At high altitudes and in
certain critical high-density areas, positive separation
would be provided during all tvpes of weather conditions.
Controlled airspace should be expanded to include these
areas. At altitude, control would be exercised on an area
basis rather than on airwavs,

Inherent in such a concept is the requirement for ulti-
mate separation of airports for different categories of traf-
fic in areas of high density. Also, it would still be neces-
sary to L’lt‘sign;i!l* certain airspace and areas to meet spe-
cific operation and training requirements. 1 hasten to reit-
erate, this is a concept of what future requirements may
dictate, and one that should be given searching study, Mr.
Lowen briefly outlined a high-altitude control plan which
constitutes a step in this direction.

While directing our combined efforts toward immediate
improvements in air traffic control, we must not lose sight
of our objective—a common system which best meets the
requirements of all users. A true common system in being
will provide the maximum readiness possible for our na-
tion's total airpower.

The problems in air traffic contral cannot be solved
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overnight. It takes a planned step-by-step program, money,
effort, and time. We have just about run out of time and
must really get going if we are to catch up. Only through
coordinated national effort, and 1 underscore the word
national, can we provide for the welfare of our people,
industry, and the maximum defense of the country.

L L] L]

J. B. Hartranft; Jr. [President, Aircraft Owners and
Pilots Association]: Is it the ultimate desire of the Air
Force to take over the control of the federal airways sys-
tem or is it the Air Force policy that the federal airways
svstém should as at present be continued under eivil ad-
ministration?

General Bergquist: The Air Force does not want to
take on any additional load that it does not have to
tuke on. We feel that the present law places the responsi-
bility clearly on the CAA for air tralfic control. At the
moment, we have no intention of uhmigitlg or requesting
a change in that law.

“The vital nature of the AF mission to the security of
this country”™ makes it necessary that SAC strike foreces
(such as these B-47:) get off the groumd without delay.

Dr. T. P. Wright [President, Cornell Aeronautical La-
boratory, Inc.]: T would like to ask vour present concept
of the line of demarcation altitude-wise bhetween what
vou call high-altitude control and the lower altitude sys-
tems such as it is now.

General Bergquist: That is something we will have to
work out. At present, I think the plan that CAA pro-
poses is a demarcation line at 24.000 Feet. We see no
reason to differ with that at this time.

Henry Simmons [American Aviation Daily]: You men-
tioned that vou thought that ultimately airports in high-
density areas would have to be segregated according to
traffic. Would you care to eluborate on that?

General Bergquist: 1 am sure in those cases where it
is feasible that the traffic congestion problem could be
greatly alleviated by having airports designated for the
tvpe of traffic; that is, one for conventional and one for
jets.

General Doolittle: I would like to ask a qguick one.
You have suggested that the altitude level of 24,000 feet
be chosen as a separating level for jets and eonventional
aircraft. What thought has been given to sepurating the
very small low-performance airplanes from the other con-
ventional aircraft?

General Bergquist: I think I would rather leave that
to the studies that are being made along that line with
CAA and the various committees that are working on it,
1 have nothing to propose at this time on that problem.—Exp
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will to achieve it.

The attitude of management, pilots, mechanics both
in manufacturing and operations was never so good. In
spite of recent unfortunate and dramatic accidents, the
over-all record is excellent. The headline impact of trans-
port accidents induces the public to overlook the Fact that
over 42,000,000 passengers were carried by the United
States airlines in 1955 with total passenger fatalities of 197,

The desire for safety on the part of the aviation industry
stermns from a moral maturity, but other more direct factors
are equally responsible. Loss of public acceptance, loss of
prestige, loss of respect within the industry and loss of
revenue, are powerful motivating forces that compel atten-
tion to safety.

The minimum cost of a major airline accident is about
$2 million. The minimum cost of a major jet accident will
be abiout $6 million and may easily go as high as $10
million exclusive of damage to property or injury to people
on the ground.

The industry will continue to rise on the lessons learned
from its misfortunes, It is already well on its way to be-
coming the safest form of transportation.

Short of a perfect record aviation can never be safe
enough. I am here to review its trends and to spread
before vou important safety problems that face it

Statistics show that air safety has improved as speeds
have increased.

The trend in air safety from the publie standpoint has
been fantastically good. Look at it from the point of view
of the person most exposed to flying hazards, the pilot of
the scheduled airplane,

In 1921, at the heginning of our present vast svstem of
airways, the air mail pilots continued to fly even though
one in every four pilots was killed. In 1932, at the begin-
ning of large-scale transition to modemn type multi-engine
aircraft, the airline pilot’s life expectancy was improved
ten times; only one in fifty was killed.

At present the rate is about one in 500. From one
fatality in four to one in 500 in thirty-four years while
cruising speeds have gone from eighty to 350 mph is good
progress. The peak has been as high as only one pilot in
1,000 killed in 1953. Airline pilots no longer need pay an
extra premium for their life insurance. The risk of sched-

THE most important Fictor in achieving safety is the

BB

Flying Safety—
The Givilian View

Jerome Lederer

MANAGING DIRECTOR, FLIGHT SAFETY FOUNDATION, INC.

uled airline pilotage is regarded by insurance underwriters
as no greater than the risks of modern living, . . .

The turbine transport should continue to improve the
safety record, especially if certain badly needed improve-
ments in ground installations are provided.

But airline flving is only a segment of aviation activity
in the United States. Aircraft engaged in general aviation,
such as private fving, business flying, agricultural fying,
number more than fifty times the aircraft flown by the
airlines, and per vear they fly two and one-half times as
many miles as the airlines. Even aireraft operated for pri-
vate business fly more hours per vear than the airlines.

How do the safety records compare?

[The record] shows that flying in company-owned planes
is in the same league as airline flying, from the standpoint
of the pilots’ safety. Translated into life expectancy, the
airline pilot flying at the rate of 1,000 hours per vear can
expect to enjoy 500 years of piloting. The company pilot
has a life expectaney of 250 years but his safety is rapidly
nearing the airline pilot. In contrast the personal pilot had
a life expectancy of only ten years (flying at the rate of
1,000 hours per year).

This should not be confused with the business owner
pilot whose record is substantially better than the so-called
personal pilot. The better record is due to wider use of
better equipped aircraft by more mature owners. The
largest percentage pf owner pilots is now in the thirty-
thirty-nine age group whereas previously it had been in
the more irresponsible twenty-twenty-nine age group,
Insurance companies now will apply standard rates to
private pilots who are over twenty-seven years of age with
400 hours solo time who fly 100 to 150 hours per year.
Outstanding safety problems in private flying are well on
the road to solution. There remains the question of how
rapidly the solutions will be accepted and applied.

In the field of private flving the most significant cause
of accidents is Aying into bad weather by pilots untrained
on instruments and in airplanes not suitably equipped for
instrument flying. The result is usually a spiral dive ending
in a fatality or serious injury. Gyroscopically operated con-
trols cin prevent this, but they are too expensive for the
average private airplane operator. The NACA has been
developing means to achieve spiral stability at low cost.

{Continued on page 92)
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At Evendale plant, specialists learn . . .

HOW TO SERVICE
G.E.'s NEWEST ENGINE
—THE J79 TURBOJET
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Experience on J47, J73 engines enables G-E training school to

ready technicians for advanced, high-performance powerplant

-'7"'-?‘1". _J
PROPER USE OF ENGINE TOOLS is FULL-SCALE ENGINE ASSEMBLY is learned FACTORY TEST METHODS are part of
taught at factory school. Those above through on-the-spot study of G-E turbojets.  10-week course, where each student
are used to assemble and disassemble The G-E engine above rated in 9000 Ib thrust puts in 16 hours at test cells. Instruc-

G-E J73. Average of 250 special tools class, has been built up 42 times in past year. tors can set up engine problems for
are needed to service jet engine. " Students are installing turbine wheel, students’ sclution




If you were to attend General Electric’s factory engine
school at Evendale, Ohio, this yvear, you would look
forward to studying G.E.'s newest, most powerful
turbojet—the J79.

Since 1953, over 7100 jet engine specialists have
graduated from the school. They learned (1) mainte-
nance and overhaul procedures for G-E J47's and
J73’s; (2) how to *“‘trouble-shoot’” those engines, and
{3) how to instruct others, if required.

Now—and all through 1956—courses on J79 installa-
tion and operation, as well as J79 accessory systems,

UP TO 10 WEEKS, INSTRUCTION on G-E jets
is given to engineering and technical people
who attend G-E factory engine school. After
graduation, students put know-how to work
in military maintenance shops, at special
test sites, or on G.E."s assembly and over-
haul lines. Training helps assure reliability
of G-E J73 and J47 (above).

will be conducted, in addition to those on the J47
and J73. Besides 250 G-E field service engineers,
many other personnel will attend from the Armed
Services, airframe companies, and the NACA.

The Evendale factory engine school is an excellent
example of how G.E. backs up its turbojets. For
General Electric, while continuing to provide trained
specialists for 35,000 engines now in the field, at the
same time prepares for future service needs of newer
engines. General Electric Company, Cincinnati 15,
Ohio. 151
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“While our airspace is becoming more congested, it is
nlzo shrinking.” Much of it is 1aken up by such things as
rocket and missile research, Above, Acrojet’s Acrobee.

Lockheed T2V-1 (foreground) wses boundary layer control.
BLC iz one way of reducing take-ofl and landing speeds.

And if accidents will still occur due to misjudgment, mun-
ning out of fuel, power plant failure, the application of
knowledge already available for cabin design should en-
able the occupants to walk away from crashes that in
older types of aireraft would be fatal. The design of
energy absorbing seats and eabin structures, the delethal-
ized cockpit and the use of comfortable shoulder harness
are some of the developments that can be applied to
assure survival following an accident.

The industry can also look with confidence to the use
of techniques such as boundary laver control to reduce
the speed of take-off and landing. This in time should
enormously improve the utility as well as the safety of
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aircraft operations, both commercial and private. But with
all these devices, techniques and gadgetry, safety will con-
tinue to improve only in proportion to the success with
which the industry continues to combat carelessness, in-
capicity, and complacency. Complacency can result from
safety. It is not unusual for airline pilets, for example, to
fly fifteen years and never have even an emergency.

Before discussing air traffic control, which is the most
critical problem facing the Jet Age, let us quickly review
the situation in regard to jet reliability, the hazards of
explosive decompression, turbulence, crash fire, and flying
qualities,

The simplicity of the large turbine transports should add
much to their safety potentials. In one type of jet transport
the number of cockpit instruments to which the pilot re-
fers for en route operation is less than on the old DC-3.
Utilization per maintenance man hour of jet bombers is
over twice that of the large piston-powered aircraft. By
the time turbine transports are delivered to the airlines,
the military services will have millions of hours of service
testing of the same power plants which are to be installed
in the transports. Military experience already shows that
once a turbine engine is checked out it is more likely to
complete the fight without malfunction than the piston
engine.

Explosive decompression will be limited in its effect by
modern concepts of design based on fail safe, or tear re-
sistance—cracks from any cause will be arrested in their
development by tear stoppers. Windows are designed small
enough so that if one should break it would take forty-five
seconds for the atmospheric pressure inside the cabin to
reduce to oulside pressure. In the meantime the airplane
can descend at 15,000 feet per minute to reach a com-
fortable breathing altitude for the oceupants.

Flying qualities: The consensus of experienced pilots
who have Hown turbine transports is that these are the
most forgiving of all transport aircraft. The important
problem from the standpoint of the pilot will be more
carcful flight preplanning. His en route landing decisions
must be made far in advance of the final approach. He
should have much better assurance than he has now of
being able to land at his destination. All the problems of
en route navigation, fuel control, traffic clearances are
compressed into a relatively short time, leaving little room
for indecision or mental hesitation.

This means more accurate forecasting of en route tem-
peratures and winds and much more certainty of runway
ceiling and visibility measurements, These measurements
must be made as close to approach and Hare path as
possible.

The problem of approach and landing accounts for
about twenty percent of the airline accidents. The Jet Age
cannot afford this, Recent developments in approach lights
and runway lights and marking should greatly improve
the chances of success. Funds are needed urgently to
install these improvements, and thereby also to standardize
approach and landing systems, It is not unusual for a
pilot to have to accommodate himself to several different
lighting systems on one Hight. This is inconsistent with
American industrial philosophy.

Turbulence, another serious operations problem, is a
prominent cause of injury and fatal accidents. Airborne
radar, guidance by ground radar, swepthack wings, and
design modifications being developed by the National
Advisory Committee for Aeronautics should reduce the
importance of turbulence as an operating factor,

The terrifying possibility of fire following an accident,

{Continued on page 95)
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Regardless of the plane or the mission, rugged
dependability means everything beyond the point
of no return.

Cline Electric supplies new assurance of safe ar-
rivall The Cline Regatrol, wide-frequency-range
(380-1000 cycles) Magnetic Amplifier Exciter
Voltage Regulator, with the USAF B-1 alterna-
tor, now in widespread use on the T-29, C-97, and
C-124, has logged more hours of dependable flying
time than any other military aircraft voltage
regulator.

Cline Electric’s Magnetic Speed-Positioning De-
vices have also proved their dependability in han-
dling other complex electronic control problems.

Cline Electric means rugged, trouble-free

: dependability.
Most Magnetic Amplifier Yoltage Regulators
now flying are Cline built.
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« « «» @ cOomplete military transmitting and receiving station

The “battle maneuvers” illustrated
above disclose a new dimension
in military communication, made
possible by modern transistor
developments.

In his hand the officer holds an RCA
Transceiver, a complete radio trans-
mitting and receiving unit—the small-
est 2-way FM radio ever built. The
entire walkie-talkie is only 6" x 3" x
115" in size, with weight, including
battery and all accessories, of about
20 ounces.

The men in the field listen to "baule
instructions” over tiny receiver units
built inside their helmets.

With a range of about a quarter mile,
the RCA Transceiver can be pre-set

IN THE PALM
OF HIS HAND

weighing about one pound!

for any frequency between 45 and
52 mcs. Only two controls are used
and no mning or adjustment is neces-
sary during normal use. The receiver
is an all-transistorized superhetero-
dyne and the transmitter comprises
two transistors and one tube, both
contained in a single unit.

The feather-lightness and miniature
size of the transceiver and receiver
make it possible, for the first time, to
extend communication to the indi-
vidual level. It is another instance of
RCA’s constant search for new and
berter ways of doing things elec-
tronically. Demonstration and con-
sultation with RCA field engineers
throughout the world are invited.
Call or write.

DEFENSE ELECTRONIC PRODUCTS

RADIO CORPORATION of AMERICA
CAMDEN, N. J.

RCA Ultra-Minlature §
FM Transceiver
compared with
ANPRC-10

(Walkie-Talkia)

TYPICAL MILITARY APPLICATIONS

* Toctical communications between squod and
plateon leaders and higher, also with individ-
wal soldier or marine

* Militery police ond sentry duty

® Ajr and sea rescue [unit in survival kits)

* Guided missile installations [before and ofter
toke-off)

* Communications between maintenance crews,
fire crews and between crew and control tower

Medical work [litter bearers to fleld hospitals)
. . ond hundreds of ofhers,
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which has caused forty percent of airline casualties, is
also well on the path towards being overcome by the
magnificent research and development undertaken by the
National Advisory Committee for Aeronautics. A small
quantity of water carried in the nacelle and directed to
critical sections of the power plant in case of a erash is
effective in suppressing ignition of fuel by the exhaust or
other hot sections of the power plant whether it be piston
or turbine.

All forms of flving are increasing at a steady rate. While
our airspace is becoming more congested it is also shrink-
ing. Much of it is already preempted for military training
purposes, for research in guided missiles and for atomic
energy tests. TV towers and other high obstructions are
creating problems for flying at the lower altitudes, forcing
small aireraft and helicopters to fiy higher. At high alti-
tudes, or wherever speeds of closure are about 600 mph,
the principle of see-and-be-seen to avoid collision is a false
hope. The human eye, the nervous system and the inertia
of aircraft response react too slowly.

We are already living with a critical collision problem.
[According to the Harding Report,] “The collision hazard
is becoming greater as increases in civil and military air
traffic outpace the capabilities of outmoded traffic control
facilities.” Fortunately there never has been a fatal colli-

JEROME LEDERER, Managing Director of the Flight
Safety Foundation, Inc., was graduated from the College
of Engineering, New York University in 1924, He has been
Director of the Safety Bureau of the Civil Aeronautics
Board; Director of Training for the Airlines War Training
Institute; a consulting analyst for the AF; and Bombing
Research Analyst for the US Strategic Bombing Survey.
In 1950 he received a special testimonial from the Institute
of Aeronautical Sciences for his work in air safety research
and his contributions to engineering in flight safety.

sion between two scheduled airplanes. No greater evil
could befall aviation than a fatal collision between two
large air transports.

But collisions have oceurred between airline and other
aircraft. There were three last year. For public safety, one
is too many. Neither the nation nor the industry can afford
collisions in the Jet Age. Traffic contrdllers are doing a
magnificent job with an antiquated system designed to
provide separation between aircraft about twenty vears
ago. It is unsuited for today's traffic, unfit for the Jet Age
except at the expense of a vast economic penalty in eivil
flving and tremendous restriction of military operations,
Mr. Selig Altschul, a prominent financial analyst, declares
in The Commercial & Financial Chronicle:

“Of paramount importance are the navigation and air
traffic control svstems vet to be evolved to absorb the safe
and dependable movement of jet transports. This factor
assuring safety of take-off and landing in complex airport
and airways traffic patterns is of the utmost significance,
The industry simply cannot afford to risk the economic
and financial consequences of a jet transport mishap. 1t is
obvious, too, that dependable scheduling must be main-
tained in the air and on the ground. A $5.5 to $6 million
jet transport can be very costly to an airline if delayed or
immobilized.”

OF all problems in air safety both now and in the future,
collision prevention is the most important. The problem
is to assure separation without encroaching unnecessarily
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on the freedom of flight. This may eall for a new concept
of CAR B0—air traffic rules. Area control instead of airway,
airspace reserved for the private pilot, complete control in
congested areas with less separation than is permissible
now.

[The Harding Report goes on to say,] "A recent study
by a special committee of airline pilots and operators in
conjunction with the Air Transport Association of America
indicates that there are, on the average, four reported near
zollisions involving the airlines daily, The report states
that about twenty-five percent of those near collisions had
the aircraft passing within 100 feet of each other. Military
flying statistics confirm the extent of this danger, which,
of eourse, involves all users of the airspace, private pilots,
executive transport operators, as well as the airlines and
the military. Only recently has this critical airspace con-
gestion become publicized in the trade and general pub-
lications.

“At mid-1948, in a study for the Air Coordinating Com-
mittee, the Radio Technical Commission for Aeronautics
(RTCA), a government-industry advisory group, sum-
marized the then-existing situation as follows:

“‘Every citizen having any acquaintance with flying
knows well the inability of the existing techniques of traffic
control to handle the present volume of air traffic, par-
ticularly under adverse weather conditions. The CAA s
charged by statute with regulation of air traffic. The tools
available to the CAA to discharge this responsibility are
marginal even by prewar standards. Traffic controllers are
struggling valiantly to handle an increasingly difficult sit-
uation, At present, the only position information available
to controllers . . . may be in error by many miles. . .. The
position estimates . . . are manually posted and estimates
are made from these postings to effect separation of air-
craft, With this inefficient set-up ... for safety reasons,
passengers expecting to arrive at Washington at 6:30 p.m.
may well land at Philadelphia at 11:45 p.m. The current
system is cumbersome, but the controllers have conscien-
tiously tried to keep it safe.’

“Since 1948 total US flying hours have more than dou-
bled, and the air carriers have boosted their passenger-
miles from about six to almost twenty billion. Military
operations have increased and so have those in the cate-
gory of general aviation. Controlled traffic is now about
equally divided between civil and military.

“At the beginning of this period, both industry and gov-
ernment were predicting airline traffic of only between 9
and 11.5 billion passenger-miles by 1955, In 1951, the
CAA revised its figures and predicted that airline pas-
senger-miles would reach 20 billion in 1960, That traffic
volume will be attained this year—fve years ahead of
schedule. This, then, is the first major factor having an
impact on the problem: aviation’s rate of growth and the
load it will put on our facilities are constantly being
underestimated in future planning.

“The semi-automatic air defense radar network called
SACGE (Semi-Automatic Ground Environment), has been
under development since 1949, and will begin operating
on a limited basis in the near future. It provides for the
automatic transmission of information from « larger num-
ber of radar scopes to a central electronic computer, where
the data are processed to display pictorially all the aircraft
operating over an extensive region. According to pub-
licized reports this system when completed will be able
to detect, identify, and track all aireraft over the continent
of the United States and its approaches.

“Primarily designed for air defense, SAGE is, to a great

(Continued on following page)
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extent, capable of a double duty for air traffic separation
as well. Doing this double duty would, in Fict, exercise
and enhance SAGE's air defense capability. Exploiting
this double capability takes on added urgeney as we con-
template the additional $280 million which the Civil Aero-
nautics Administration has discussed spending in the next
five vears while the military is rushing to completion its
§3 billion investment in SAGE and its associated radars.

“Two further points require brief note. Neither of the
present systems will be adequate to handle helicopter and
other steep-rising aircraft which operate at very low alti-
tudes where ground interference makes radar ineffective,
And, if this increasingly popular type of short-range trans-
portation develops as fast as predicted, the time to develop
a supplementary system for handling it is upon us.

“Finally, any syvstems devised in the US must be inte-
grated with what is done by our allies so that our civil
and military operations abroad and their operations here
can proceed safely and efficiently.”

According to the American Aviation Daily of January 11,
1956, the CAA requested $67.8 million in 1950 for air
navigation items. Budget Burean requested $42.2 million.
Congress appropriated only $37.5 million. For 1956 the
CAA requested $26.5 million; Budget Bureau asked for
$23.0 million and Congress appropriated $16 million, In
this six-year period fixed postings of aircraft at air route
traffic control centers have increased brom 10,000,000 to
18,000,000 aircraft operations at CAA traffic control towers
have increased from 7,000,000 to 14,000,000, During this
vast increase in air traffic, appropriations to handle it have
been more than halved, and never were more than sixty
percent of what the CAA thought necessary.

I age

ODAY, the urgeney which spurs our search for the
new knowledge to enable us to fly still faster and
higher and farther is perhaps greater than at any
time in the ffty-two vears since the Wright Brothers
first took to the air. The effectiveness of the airplane as a
potent weapon, [or use in waging aggressive war or in
deterring attack, is dependent on superior performance in
speed, altitude, and range., The improved performance

kL]

That is the situation that prevails. Until the air traffic
problem is solved we must rely on luck and on the hope
that every effort will be made to:

@ Discourage any false sense of security on the part of
the pilots, both in VFR and IFR flying.

® Review cockpit procedures to reduce paper work,
especially during eritical segments of flight.

® Organize responsibility for continuous vigilance from
the cockpit.

® Review scanning habits of air crews.

® Install the newly developed anti-collision lights.

Aviation safety compares well with other forms of trans-
portation, but it can become the safest of all. The means
are here to accomplish it. The will is here, too, The prob-
lem is one of funds and for powerful direction.

* o »

From the floor: I have been fiving the airlines for thirty
vears. 1 would like to ask a question about explosive de-
compression. As Mr. Lederer said, vou can get an ex-
plosion in a window. You have forty-five windows, and
vou have to get down to 15,000 feet for safety. It oc-
curred to me as [ looked at that picture of the air traffic
over Idlewild that if vou superimpose that on Chicago,
where there is about twice as much, if 1 had an ex-
plosive decompression on my wayv from San Franeisco
to New York, and I dove down through all of that
vertical separation of competing tralfie, what would hap-
pen? [Laughter]

Mr. Lederer: I think vou would have to depend on
luck. Another reason why vou might not descend at
that rate might be mountains or maybe there are very
turbulent airs. Those are calculated risks, I'm afraid.—Exp

Technological Developments
in the Jet Age

Dr. Hugh L. Dryden

DIRECTOR, MATIOMAL ADVISORY COMMITTEE FOR AEROMAUTICS

which our program makes possible in military airplanes
is reflected not long after in commercial aircraft.

In our efforts to extend maximum performance, we have
made great progress, but at the expense of other desirable
qualities. Today, even our subsonic airplanes require more
than @ mile of concrete runway, and the supersonic fight-
ers and near-supersonic bombers now in production need

{Continued on paze 99)
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Electron optics

In Charactron®™, as shown above, the principles of
a cathode ray tube have been refined with pinpoint
accuracy and applied to the presentation of air-
craft surveillance data in “SAGE" . . . the Conti-
nental Defense System.

The precision required in manufacture is of the
highest order.

Heart of the tube is a circular matrix on the face
of which, in a 14" square, 64 minute code charac-
ters have been punched. The electronic beam, res-

ponding only to processed radar data, selects these
characters individually, at speeds up to 10,000 a
second—and displays them in groups, identifying
targets by tyvpe, speed, altitude and track number,

This new tool, the Charactron® eplectron optic
tube, has many applications besides that of air
surveillance. We'd welcome the opportunity to con-
sider any problem of yours which this latest de-
velopment of precision work in electron optics
might well help to solve.

STROMBERG-CARLSON COMPANY SC

A DIVISION OF GENERAL DY NAMICS CORPORATION

Goneral Offices at ROCHESTER 3, M. Y.
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TECHNOLOGICAL DEVELOPMENTS

runways up to twice that length and as much as two
Feet thick.

Disregarding, for the moment, the dollar implications,
we face other very real objections to a continuing of the
trend towards ever-longer runways. Real estate, especially
in urban areas, is too much in demand for living room
and other purposes for us to contemplate indefinite expan-
sion of our airports, civil or military.

Perhaps even more important, from the standpoint of
national security, are the military implications. Huge mili-
tary installations with enormous runways provide invit-
ing targets. They must be located as far as possible from
enemy airfields within an adequate defense system, For
the more Hexible wse of airpower, aireraft must be avail-
able for use on shorter, quickly prepared runways and on
mobile aircraft carriers as well as on permanent air bases.

I need not belabor the point. It is obvious that there
is real and wvrgent need to learn how to build high-per-
formance airplanes, both military and civil, free from de-
pendence upon miles of concrete,

Some time ago, the military issued invitations to bid
on a new airplane. Among the performance requirements
was one of special interest—the airplane had to be able
to take off and land—using plowed fields or ones covered
with long grass—within a distance of 300 feet,

Such short take-off and landing capability is of real cur-
rent interest. Along with many other tvpes of aircraft, we
now think of the STOL as an air vehicle of great potential
utility, in peace as well as in war. But, in case vou con-
sider the STOL as something brand new—a mid-twentieth
century concept—note that the invitation to bid 1 men-
tioned was issued in February 1913 to satisfy the Army’s
need for a Scout airplane.

In the years since then, we have never stopped search-
ing for ways to shorten, or eliminate, tuke-off and landing
runs. Until the last ten vears or so, only a small effort in
this direction was expended, and the advances made were
applied in reducing wing area to permit still greater maxi-
mum speed. Learning how to Hy fast was itself so big a
job that most of our energy was concentrated upon that
task. In passing, I might say that this business of learning
how to fly faster is still a very big job!

Let us look at the progress made in reducing landing
and take-off speeds. In the "twenties, de la Cierva designed
his autogiro. It was a step in the right direction, but cne
not far enough forward to result in the autogiro’s enjoying
more than a very modest success. In this period, too, some
work was done with high-lift devices—slots, flaps, new air-
foils—and a few airplanes were designed and built that
could take off after only a very short run. But, again, the
emphasis was so much on speed that these airplanes were
considered little more than curiosities.

By the end of the thirties, the first real answer to the
problem had been provided—the helicopter, Vertical take-
off, with no forward run, had become possible, I need not
recite the many ways in which the helicopter has, since
then, proved its utility. The helicopter flies too slowly to
suit many needs, and there seems to be little hope of in-
creasing its speed materially. Nonetheless, it is to be ex-
pected that there will be substantial further development
of the helicopter, and, in fact, we at the NACA are devot-
ing considerable effort to study of problems peculiar to
this type of aircraft. Today, however, we are particularly
concerned with other tyvpes.

Users of aircraft, both military and civil, will doubitless
always be like the little boy who wants to have his cake
and eat it too. They want vertical-rising, or at least very
short take-off, capabilities—plus real speed, preferably
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Hvdro-skis—one area of research into take-off and land-
ing problems. Above, Navy's Convair XF2Y-1 “Sea Dart.”

supersonic speed. Particularly in the case of the military,
the need has become so great in the last few years that
substantially increased effort has been directed to solution
of the many problems involved.

The solutions suggested have been many. You are doubt-
less familiar with the concepts: The VTO, the zero-launcher
with its corollary, the air-mattress landing gear; the hydro-
ski and the pantobase; the coleopter; the STOL—my list is
by no means complete. The combinations and permuta-
tions of the devices which seem to offer the possibility of
both short take-off and high speed are seemingly infinite.

What I propose to do now is to diseuss some of the
possibilities from the point of view of the research man.
At the laboratories of the NACA, we concern ourselves
with the problems of aerodynamics and structures and
propulsion—to explore, to measure, to provide design in-
formation. It is not the NACA's business to attempt the
design of new air vehicles or their engines, any more than
it is the NACA’s business to ponder such very real prob-
lems as operating costs and production feasibility. The
military and the commercial operators make known their
needs; the indostry determines how well it can satisfy
those needs, and then designs and builds the end product.
We at NACA realize full well that the job is by no means
done when we have completed our part of the task.

First, consider briefly the VTO concept. It is of special
interest to the military because it combines the capabilities
of vertical lift and high speed in forward Hight in a single
aircraft. What makes this concept alttractive now is the
development of jet engines with a wvery high thrust-to-
weight ratio. In order to fly very fast we have to provide
our aircraft with very powerful engines of low weight, so
powerful in fact that they could lift the aircraft straight
up, as easily as they could propel it at supersonic speed.

One of the simplest types of VTO aircraft’ is one that
stands on its tail, pointed upwards. Either turboprop or
turbojet engines can be used. Because its engine provides
enough thrust to overcome its weight, it can take off and
elimb, straight up. Once in flight, the VTO tips over to
a horizontal position, and moves forward, quite fast, In
landing it backs down tail first.

Unfortunately, the VIO involves problems other than
sufficient thrust. How to keep the aircraft thoroughly
under control during the critical periods of take-off and
landing are lumped in the deceptively uncomplicated
phirase—stability and control. At the NACA we have been
studying various aspects of this very large problem for
the past seven or eight vears. Real progress has been made.

You are all familiar with the VTO prototvpes which

(Continued on following page)
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Convair and Lockheed have built and flown. I don’t think
it is any secret that other companies are active in this field,
actually making hardware, to use a phrase popular in the
area of development.

There are, of course, variants of the VTO. The coleopter
—an exotic French name for the combination of ring air-
foil and ducted fan—is one of these. Announcement has
been made that Kaman has a Navy contract for a cole-
opter. Still another way to design a VTO is the fiving
platform. Charles Zimmerman., an acronautical research
scientist at our Langley Laboratory, patented the idea
of having the operator of the flyving platform stand on top
of a ducted fan or a small rotor. What is novel about the
flving platform is the simplicity of control; all the operator
does is lean in the direction he wants to go. Hiller and
deLackner have built flving platforms, the former for the
Navy, the latter for the Army.

The zero-launcher approach places an essentially con-
ventional airplane on the same kind of zero-launching
track that would be used for o guided missile like the jet-
propelled Martin Matador., What gives the zero-launched
airplane the necessary kick in the pants to get it into the
air is the same kind of JATO-type rocket used to start the
Matador on its way. Here again, [ am speaking of some-
thing entirely possible. Martin has modified a Republic

DR, HUGH LATIMER DRYDEN, Director of the National
Advizory Committee for Aeronautics, began his scientific
career in 1918 as a laboratory assistant in acrodynamics
at the National Burean of Standards. He is internationally
known as an authority on the mechanics of air flow and has
won many honers, including the Wright Brothers Memo-
rial Trophy for 1955. During World War I he led devel-
opment of America’s only successful guided missile to see
combat (the Navy's “Bat”) and later served on the post-
World War I AF Scientific Advisory Group.

fichter and made zero launchings. At the end of such a
flight there are at least two possibilities. If the airplane
has sufficient range to get back to conventional runways,
it can, of course, use conventional landing gear. If not,
it can come down on a mattress-like affair. Again, let me
say I am not talking Fantasy: such landings have been
made,

Hydro-ski and pantobase types are not, strictly speak-
ing, aircraft with short take-off capability. But they must
be considered in any thinking about ways and means of
freeing our airplanes from long, man-made runways. Not
long ago, a British engincer, P. G. Fielding, put it this
way: “The heart of the problem is to devise an indestructi-
ble airfield, if the all-out effort required by atomic-age
war i5 to be maintained. This presents an imposing task
for airfield engineers; so another medium has to be found,
Fortunately, we can use a medium that surrounds us and
covers, as every one knows, three-quarters of the face of
the world: for all the bombs ever made will not change
the character of an airstrip consisting of a stretch of water.”

Research by the NACA on the hydro-ski concept has
been in progress for nearly ten vears. At first, the obvious
zoal was a way to adapt a wing-fuselage shape capable of
high-speed flight to the special requirements of water-
based airplune design, Again, it was the turbo-jet engine
which made the idea a.bractive, because the engine no
longer had to be positioned high in the air away from
spray and waves. The first hydro-skis were just that—fat,
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ski-like structures that could be retracted into the fuselage
after take-off. The Convair Sea Dart incorporates skis of
improved shape. Since then, research has continued to
learn how to improve hydro-ski characteristics, both aero-
dynamically and hydrodynamically.

The logical extension of this idea is landing gear that
will be suitable for use on land—concrete, sandy beaches,
sod, snow, and ice—as well as water, Todav, we refer to
airplanes so equipped as pantobase, All American, Grum-
man, and Stroukoff have been doing full-scale flight test
work with both small and large pantobase airplanes. But
again, let me caution against any thinking that the panto-
base is a new idea. Remember the “Triad”—so-called be-
canse it was at home on land or water and in the air—
which Glenn Curtiss built and sold to the Army and the
Navy in 19117

Even less far removed from present practice of using
conventional airplanes and long runways is the possibility
of reducing take-off and landing runs by use of boundary
layer control. For more than a half century, since Prandtl's
earliest work, boundary layer control has been in the un-
happy state of being always a bridesmaid and never a
bride. Everyone recognized the possibilities inherent in
control of the boundary laver, but the cost in weight and
complexity was so high that flaps and slots and leading
edge slats—which themselves were very helpful in achiev-
ing higher lift—inevitably were used.

Now, it seems as if the boundary layver control may ae-
tually find favor—and become a bride. The thinner wings
we are using today, to attain higher speed, makes more dif-
ficult the job of designing aero-dynamically effective flaps,
and even more difficult the task of building them. The
jet engine provides a ready, and not too costly, supply
of air to draw in, or blow off, the boundary layer. Right
now, the most likely use of boundary layver control is on
Navy carrier-based aircraft, where reducton of stalling
speed by even a few knots is very important.

In the future, it may be vsed as a landing and take-off
aid on Air Force and commercial jet airplanes, but in such
instances, it is to be expected the application will be more
to enable new aircraft of improved performance to use
existing, long runways, rather than to permit markedly
shorter take-offs and landings. Again, 1 am speaking of a
concept that is not brand new. Even before the end of
World War 11, the Germans had worked vigorously on
the idea of applying boundary layer control to one of
their Arado bombers. Here in the United States, a number
of experimental boundary-layer-control installations have
been made, and now are receiving flight evaluation,

By its very name, the convertiplane suggests the dual
utility which we in America—with our station wagons that
serve equally well as a small truck and the go-to-church
car of the family—hold so dear. It is an aireraft that takes
off like a helicopter and then, after the rotor system has
been transferred into a set of giant propellers, flies like
an airplane. Here again, we have an idea that goes back
2 good many years, as any of the several convertiplane
pioneers of the greater Philadelphia area will quickly tell
you, and have already told you.

Many variunts of the convertiplane idea have been sug-
gested. Instead of just tilting the propeller-rotor system,
some workers in this field would tilt the entire wing. That
either proposal ean be made to work, providing sufficient
development effort is invested in the project. no one
doubts. Whether such a device would prove Feasible for
military or commercial use depends on the same consider-
ations of production cost, operating economy, ete., which

{Continued on page 103)
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Soon, the oceans around Canada will be patrolled by the first aircralt developed
specifically  for Canadian maritime reconnaissance duties. .. the Canadair-
designed CL-28,

Developed from the Bristol Britannia class by Canadair, this is the largest aircraft
ever to be manufactured in Canada and we at Canadair regard it as a tribute to
our capabilities that the RCAF selected us to do the job.

Size, of course, is not the only factor, for we are equally at home in the design and
production of jet fighters, training planes, airliners, guided missiles or even
components for other aircraft. What counts most is our outstanding record for
cost performance, on-time deliveries and quaiil}' of manufacture,

cL CANADAIR ,
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AIRCRAFT MAMUFACTURERS

A wbsidiary of GENERAL DYNAMICS CORPORATION, New York, N.Y.— Washington, D.C.
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specifically designed for critical industrial application

RCA "Special Reds” .. . warranteed for 10,000 bowurs mininimn
operating life . . . are in a class by themselves for induscrial applica-
tion demanding the finest in tubes.

Only RCA "“Special Reds” fearure 10,000-hour plus life, excep-
tional resistance to shock and vibration, remarkable stability, and
excellent uniformity of characteristics from tube to tube,

RCA “Special Reds” are recommended for initial designs in elec-
tronic equipment for industrial applications, air, marine, land-mobile
communications, and unattended relay and transmission circuits—
providing that important extra-margin of life and reliability vital
for comtinuous service,

For details and data, write, RCA, Commercial Engineering, Section
C53R, Harrison, IN. ]. or contact your RCA Field Representative
at the office nearest you.

RCA-5690—Full-Wave Vocuum Rectifier with separate
heaters and cathodes.

RCA-5691—High-Mu Twin Triode. Similar to RCA-65L7-
GT, but has twice the heater current.

RCA-5692—Medium-Mu Twin Triode. Similar to RCA-
&SNT-GT.

RCA-5683—Sharp-Cutoff Pentode. Similar to RCA-65J7.
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TECHNOLOGICAL DEVELOPMENTS

must be pondered when any of the other aireraft we have
been discussing are proposed.

In the United States and elsewhere, aircraft people are
also working on the problem of how to use turbojet en-
gines in place of the propeller-rotor system of a converti-
plane, In other words, install jet engines that during take-
off and landing would be pointed downward to provide
vertical thrust, and then be tilted to the horizontal position
to give the desired thrust in forward Hight. Bell Aircraft
has built a flying test bed to carry forward its work in
this area. In Great Britain they have a similar project
which they call a flying bedstead,

Still another way of accomplishing both vertical fight
and jet-engine speed is to mount the powerplants in a
permanent, horizontal position and then—using vanes or
other suitable devices—turn the jet blast downward or
rearward. Some thirty years ago, Zahm suggested the idea
of using a venetian-blind wing on an otherwise conven-
tional, propeller-driven airplane. For several years, at our
Langley Laboratory we have been working with small
models—powered either by electrically-driven propellers or
externally-supplied compressed air jets—which demonstrate
the possibility of achieving satisfactory stability and eon-
trol, both in forward Hight and in the more eritical take-
oft and landing phases.

Among the most recent work at the Langley Laboratory
has been a study of the aerodynamic, stability and control,
and propeller characteristics of four-engine, propeller-
driven, vertical-take-off transport airplane models. The
models have fuselage shapes similar to médern transport
planes. The work was premised on the requirements that—
in normal forward Aight—such aireraft should be efficient
and have good flying qualities, It was assumed that for such
basic considerations as passenger comfort and cargo load-
ing, the fuselage should remain essentially horizontal ut all
times. Both the tilting-wing and the venetian-blind wing
were studied experimentally as well as theareticallv. For
the tilting wing, our engineers noted that “this involves
some obvious mechanieal complications.” Far the other
arrangement, while it was conceded “the mechanical com-
plications may be somewhat less severe,” it was cautioned
that “there are some obvious problems involved.”

The layout of the hypothetical airplane was not intended
necessarily to represent an optimum design, or even a de-
sign in which a VTO transport would find its greatest
usefulness. It was based on use of four Allison T-36 turbo-
prop engines driving twenty-foot-diameter propellers pro-
tducing a total static thrust of 63,000 pounds. Design gross
weight was 60,000 pounds with a useful load estimated at
19.000 pounds, This included forty-five passengers or
10,000 pounds of eargo, 500 pounds for crew, and 8.500
pounds of fuel. Maximum still-air runge, at 40,000 Ffeet
altitude—at a speed of 460 mph—would be about 1,500
miles. With necessary allowances for climb, let-down and
fuel reserve, the commercial range would be something
less: than 1,200 miles.

It was caleulated that a conventional airplane—using
conventional runways—could achieve the same load, speed,
and range as the VTO transport with one-half the power,
and that it would weigh only seventy-five percent as much,
With frunk admission, our people were not in position to
judge how operating costs would compare, or to assess
how much the ¥YTO and landing capability would be
worth. They did conclude, however, that on the basis of
the current state of the art, VTO transport airplanes which
ean be designed and built today could perform useful ser-
vice in certain military and commercial operations, As en-
gines of lighter weight become available and additional
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knowledge is acquired, their performuance can be substan-
tially increased. 1 . -

Henry Simmons [American Aciation Daily]: Could you
give us any indication with respect to the success in re-
search involving the actual control of the weight of the
airplane by controlling the forces of gravity or otherwise?

Dr. Dryden: I know of no way of controlling gravity
other than those ways which are familiar to all of vou.

Mr. Simmons: What would yvou sav would be a de-
sirable power-to-weight ratio to a commercial VTO?

Dr. Dryden: [ do not know how to give vou a fgure
which will stand up. Do vou want to know whether it
would be ten percent more thrust or twenty percent
more thrust? Certainly, if the thrust margin is too small,
you are going to get into certain tvpes of dilliculties.
You see, vou not only want to stand shll with respect
to the air, bul you wunt to stand still with respect to
the ground. Of course, if the air moves with respeet to
the ground and the thrust margin moves, yvou have a
small margin for dealing with wind, gusts, and thrusts,
I do nat think we have made a suificient number of studies
to know how to fix the figure preciselv. It probably will
be somewhere in the range of ten percent lo twenty-five
percent margin, in that general area.

James Fine [Navy Department]: Isn't one of the hope-
ful areas of this short take-off aircraft the possibility that
we. can have the VTO aircraft and that by caleulated
overload it can perform very satisfactorily?

Dr. Dryden: Yes, | think this is quite true. The power
relationships on these airplanes are somewlat dillerent
from those that you are used to with conventional air-
craft. T think that the answer will come out just about
the way vou suggest, If vou start out to design o short
take-off aircraft, you would have to put enough power
in it for satisfactory operating margin so that under
good conditions it would be able to take off vertically.

Dr. T. P. Wright [President, Cornell Aeronautical La-
boratory, Inc.l: Dr. Dryden, vou spoke of the penalty that
would be incurred in terms of weight and power by
using one configuration of STOL. I understand that in
ase of boundary layver eontrol, if vou could get com-
plete drag reduction as well as lift augmentation, alinost
exactly the reverse figures would appear. In other words,
you could decrease the power and decrease the weight
because of the reduction in drag. Do vou think that it is
at all passible or reasonable to concede that we will prac-
ticably get drag-reducing boundary laver eontrol so com-
bined with such augmentation that we will wind up with-
out a penalty?

Dr. Dryden: There is still quite a Tot of work going on
about producing drag in boundary laver coutrol. In this
area, wind tunnel measurements are less satisfactory for
technical reasons, which T will not explain here. It comes
about because of the disturbances which are normally
present in wind tunnels. On some sl models, it is
difficult to get the surfaces of comparable smoothness.

The chief question at the moment is the operational
oné—can you maintain an airplane in the field with the
necessary smoothness of surface to maintain the boundary
layers that yvou can produce under laboratory conditions?
I think that some work of this kind will probably go
forward. In other words, the boundary laver control
measurements i the research laboratory have reached
a stage where the problem of the operational use of
boundary layer control of drag reduction necds to be
investigated in the field by actually trving to build air-
planes and seeing if you can realize these reductions—Exp
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HIS 1S my first opportunity to see for myself the

excellent job that the Air Foree Association is doing in

its series of conferences on major areas of Air Force
activities. These conferences are especially valuable to us,
for they provide a forum in which the Air Force can out-
line its problems before just exactly the people who are
best able to tackle those problems and suggest workable
solutions. . . .

It is a well established fact, and one we need not
dwell on today, that atomic weapons and the capability
of the United States Air Force to deliver them have
represented the major deterrent to aggressive inclinations
of the Communist bloc.

But that coin has two sides and if the Communists
should, against all reason, determine to plumge the world
into war, this nation must expect to be the first and most
important target. Never before have we been in danger
of direct attack which can wreak catastrophic damage
across the country in a single dav. Yet air/atomic power
in the hands of an enemy makes this prospect a harsh
possibility.

The impact of any all-out war will be instantaneous
upon us all. This fact wipes out any possibility that we
may ever again have time, after total war is upon us,
to build up our industrial capacity. It is a fact we must
accept and be ready for.

The difficulty of preparing for this possibility is under-
scored by our experience in World War IL It took us
almost four vears to reach peak production after the
President called for a build-up in aireraft production ca-
pacity,

However, we do have conditions today which improve
our position over that we faced fifteen or so years ago.
We are maintaining armed services designed to meet the
threat of global or limited war, and in those services an
Air Force possessing immensely more fire power and
global capability than we have ever known before.

In World War Il we found it necessary to send forma-
tions of hundreds of bombers to hit a critical target, and
they often had to return again and again to keep it out
of action. Today a single bomber; or a missile, can deliver
on a target as much explosive force as all the World
War 11 bombers combined,
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I do not believe that we will ever again have to em-
ploy our airpower and weapons as we did in Korea. If
we are again forced into armed combat we will use the
weapons most appropriate to targets and missions. It must
be clear to any aggressor that he can expect to be opposed
with the kind of weapons pecessary to make his aggres-
sion both painful and unprofitable.

As part of our structure to oppose Communist aggres-
sion, and particolarly to meet the threat of a local
outbreak of war, we are providing military assistance to
our allies. We use this phrase so often around Washing-
ton that it has become almost a eliché, but recently I
have had an opportunity to see its practical application
during a tour of our Far East installations,

In three weeks, from the day after Christmas to the
middle of January, 1 wvisited Air Force installations in
Japan, Korea, Okinawa, Taiwan (Formosa), Thailand,
Viet Nam, the Philippines, and some of the other Pacific
islands.

I was most strongly impressed with how much so
many people are counting on us and how much we in
turn need their confidence and their loyalty to the Free
World cause.

I saw and talked with many great men of the Far
East and Southeast Asia—men like President Magsayvsay
of the Philippines, President Rhee of Korea, President
Diem of Viet Nam, Prime Minister Pibul of Thailand,
and, of course, Generalissimo Chiang Kai-shek of the
Chinese Republic on Taiwan.

They are our friends. They are as determined as we
are to prevent the spread of Communism, for most of them
have faced Communists in armed struggle and know all
too well the Communist tactics of violence, duplicity, and
mockery of truth and justice,

In a material sense. we have a lot more to give them
than they have to give us, and this is particularly true
in this day and age of modern airpower; but it seems to
me that, if they matech our material contribution with the
spiritual stuff that it takes to stand firm on the firing line
against great local odds, we have at least a Fair partner-
ship deal.

We have partners in fact that we can treat with the

(Continued on page 107)
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Cessna T-37 designed for Jet Training

To meet jet age demands, the U. S. Air Force requires a jet trainer that
makes it easy for cadet-pilots to master first line combat airplanes.

The Cessna developed T-37 introduces the cadet to all combat jet airplane
characteristics while training on this safe, easy-to-fly jet trainer.

It is designed to provide the Air Force with a jet trainer that can be operated

at substantial savings and cover the most important and longest phase of (61‘61872([

the cadet-pilot’s jet training.

It is a privilege for us here at Cessna to team with the Air Force in its forward-
thinking plans for the jet age. CESSNA AIRCRAFT COMPANY, Wichita, Kans.

For Air Force cadet-pilots, a safe, casy step into first line jots.

Be an Aviation Cadet. Inquire today about the future your
Ailr Force otffers {from your Air Force Recruiting Office.




Long-range striking punch of Regulus
guided missiles strengthens your new

Bold, advanced concepts—atomic power and guided
missiles like Vought's pin-point accurate Regulus—
help make Your New Navy the most modern force
of its kind in the world.,

Submarines capable of cruising around the world without sur-

facing or refueling now can serve also as aircraft carriers, with
potent, dependable guided missiles giving wings to their deadly
striking power.

Regulus thus brings Air Power to the Underwater Fleet—another

[ -] example of how Yought engineering ability results in weapons that
help strengthen the U, S. MNavy in its vital mission, control of the
seas that cover 70 per cent of the world.

[ -] SCIENTISTS AND EMNGINEERS: There 15 a challenging place
for you on Vought's creative technical team now. For details
a rrler write: Engineering Personnel, P. O. Box 5907, Dallas, Texas,
o®e

CHANCE

UGHT ATRCRAFT

INCORPORATED + DALLAS, TEXAS
DESIGNER AND BUILDER OF HIGH PERFORMAMCE MILITARY AIRCRAFT SINCE 1817
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Industrinl readiness

in action. This is

the final assembly aren
for giant Boeing B-52
Stratofortiresses al

the Wichita, Kan., plant.
The big bombers have
also been in quantity
production st the Seattle
plant sinee March "534,

respect of full brothers in arms. If vou could have seen
for example the pride with which General Kim in Korea
or General Tiger Wang in Taiwan demonstrated the great
progress they have made in building up truly modern
air forces in their countries, I think you would agree
that we are dealing with splendid partners and that we
probably buy as much security for ourselves and the
Free World with the dollars of military assistance to these
partners as with any other dollars we spend.

As for our own forces, we are on course toward our
goal of 137 wings by the summer of 1957. By the end
of this fiscal year we will have 131 wings. We already
have on hand or on order all the aircraft and related
equipment we will need to provide the weapons systems
for our 137 wings. And, except for a few heavy bombers,
all our combat aireraft will be jets. The exception is the
B-36, which held the line as a global deterrent to war
for almost a decade while the all-jet B-52 was coming
into operational use.

We are continually modernizing other wings, too. For
example, we announced a week ago that we are re-
placing our F-88 Sabrejets in Europe with F-100s, This
is the first of our supersonic Century Series fighters, but
others are not far behind. The F-101, F- 102, and F-104
are in production and will soon take their places in
operational squadrons. All of our medium bomb wings
employ B-47 jets which use aerial refueling to increase
their range or bomb load. The B-57 is rapidly taking
the place of our B-28s, and tactical missile squadrons
are operational in the US and in Europe.

Our latest fighters are being equipped with air-to-air
missiles. Other missiles of all types are under intensive
development, including the long-range ballistic missile.
This year some eleven percent of our procurement dollar
is being spent on guided missiles. Next year the per-
centage will be substantially greater.

In collaboration with the Atomic Energy Commission
and a number of airframe and engine contractors. ex-
periments are proceeding on nuclear power for aircraft.
This is inherently a difficult problem, particularly when
we insist on meeting weapon system requirements, but
good progress is being made.

Progress is also being made in expanding our facilities
for detection and identification of attacking aircraft. We
are extending the early warning system by constructing,
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jointly with Canada, a waming net north of the Arctic
Circle to supplement those already existing or under con-
struction along our northern border and in central Canada,
and by setting up Texas Tower radar stations in the
Atlantic approaches to the United States. The Navy is
operating picket ships off both our coasts, and radar-
equipped Air Force search aircraft patrols fly far out
over the oceans at altitudes which greatly extend the
effective range of their airborne early warning equipment.

To process the information collected by these and other
sources—including volunteers of the Ground Observer
Corps—we have developed and are setting up the SAGE
network which employs automatic computers to solve
the complicated mathematics of air defense and to cal-
culate interception patterns to be flown by our fighters
in destroying enemy bombers.

We have good reason to expect that the airpower I
have described will continue to be an effective deterrent
to keep an enemy from starting a war.

This long pull effort against war is expensive—though
much less expensive than war itself,

In a few days we will go before Congress on the Air
Force budget. As you know, the President’s budget for
fiscal year 1957 includes about $16.5 billion for the Air
Force, which is almost half of the total Defense budget.

We support this budget. It will advance us toward
our goal of the 137-wing Air Force, It is tight and austere,
with no room for luxuries. But we can live with it.

It corrects one major problem uncovered in the
current fiscal "56 budget. Funds allotted to operations
and maintenance for the current vear are too low. As
@ result of this experience, the '57 budget contains an
increase to make up for deficiencies in those categories.

I see no reason to believe that our budget can go
any lower in the near future. In fact, those of us close
to the picture expect defense to become more and more
expensive, as the items necessary to that defense grow
more complex and the technical competition gets tougher,
It does not seem unreasonable to expect, however, that
as our national economy continues to expand, and as
the economic status of our partners around the world
‘mproves, we may be able to finance our defense require-
ments without a larger proportionate drain on our
economy,

(Continued on following page)
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There is one area, however, in which we must focus
more attention, and be prepared to spend more money.
We are accustomed, particularly in a group bke this,
to talk about hardware and research and new equipment
to strengthen the Air Force. But 1 am convinced that
no weapon would contribute as much to the effectiveness
of the Air Force as would a solution to our problem of
attracting and keeping qualified people.

The pay raise passed by Congress last vear was a step
in the right direction: it has contributed to an increase
in reenlistment which has more than repaid the higher
cost. But we are finding that, if we are to hold good
men, we must be able to compete with the offers that
industry is moking to them.

To do this we must sponsor and support the very
prosaic projects of housing, recreational facilities, medi-
cal care for dependents, and survivors' benefits, as well
as the opportunity of earning pay closer to what a service-
man might earn in civilian life.

We must get away from the concept that it is reason-
able and proper for a serviceman's pay to be well below
that which he might earn in eivilian work. This concept
might be all right in ime of war when the entire nation
is mobilized for victory. But we are engaged in the long
pull, when we must maintain forces at the ready for an
indefinite period. We cannot expect patriotism and pride
of service to outweigh a significant disparity of com-
pensation, partienlarly when it affects a man's ability to
provide reasonable comforts for his Family.

Up to now, I have described one element of the air-
power equation—the Air Force in being, made up of our
men and the weapons they employ. I am confident that
in striking power this Air Force in being is superior to
that of any other nation. It represents the combined efforts
of the Air Force establishment, the creative and research
talents of American scientists and engineers, and the
products of our industrial facilities—all supported by the
tax dollars of our people.

The second element of our airpower also combines
these same factors, but vou of the aireraft industry are
the primary agents. It calls for an industrial capacity to
produce now the equipment we need to maintain this
Air Force in being. It requires us to take full advantage
as soon as possible of new technological developments to
keep the in-being Air Force modernized. We must com-
hine our talents to cut down the period between research
and development in new weapon systems and the date
they become available for operational use. In light of
recent Soviet accomplishments, we must improve our
performance in this area if we are to maintain our leader-
ship.

We must also be prepared for rapid acceleration of pro-
duction if we are forced into a peripheral war, for we
must be able to satisfy the airpower requirements of that
tvpe of conflict—perhaps even two or more such situations
simnltaneously—without reducing our global deterrent
capability,

Finally, we must accept the possibility of an attack
aimed directly at us which will plunge the world into

general war. If that comes, we cannot expect a World
War II tvpe build-up, but must fight with what we have
and maoke the best use of whatever is available to keep
this force going.

As vou see, this philosophy requires a significant change
in our previous policies both for industrial preparedness
and for industrial dispersal, which is really a part of our
preparedness picture. We must always keep uppermost
in our minds that the vital element in our deterrent

THE HONORABLE DONALD A. QUARLES—Before he
became Secretary of the Air Force in August 1955, Mr.
Quarles had been Assistant Secretary of Defense for Re-
search and Development, a post he had held since Sep-
tember 1953, Before then he was a vice president of
Western Electric, and president of the Sandia Corp. He
was born in Van Buren, Ark., on July 30, 1894, and is
a graduate of Yale University. He now considers Engle-
wood, N. ], his home. In January 1954 he was named
first chairman of the Air Navigation Development Board
by the Secretaries of Defense and Commerce.

strategy is the strength and readiness of our in-being re-
taliatory force, The resources made available for national
defense are not always adequate For all the things we
wiould like to do. If a choice must be made between main-
taining our retaliatory force in the best condition of
readiness on the one hand and diverting money to in-
dustrial preparedness on the other, it may well be neces-
sary to choose in favor of our foree in being,

It is within this general philosophy that our new in-
dustrial readiness policy is based. The policy, which is
intended primarily as a guide for our procurement officers,
includes three major elements; 1 might summarize them
as dispersal, hardness, and Hexibility.

First, dispersal. Though our policy on dispersal was
issued separately, it is properly and logically a part
of our industrial readiness plan. An aircraft industry
whose components are well dispersed is obviously less
vulnerable to enemy attack than one concentrated in
major population centers, particularly along our coasts,
When we have a choice, we will build new production
sources away from lucrative target areas. Dispersal is a
prime consideration in selecting sites for new facilities
furnished at federal expense or built with federal aid.
Within the philosophy of getting the best possible Air
Force in being out of our available dollars, we intend
to keep the pressure on to encourage dispersal.

Second, hardness. This one is a little difficult to defing
in a few words. I would consider it a plant’s ability to
withstand an attack—its toughness. Marciano can take a
haymaker better than I can; there are comparable rea-
sons why some production facilities are tougher than
others. Are their power sources self-contained or served
by long, exposed power lines? Is the facility protected
by hills or mountains® Are its component units spread
out or concentrated? These are among the many factors
that make up the element of hardness.

Third, flexibility. This embraces the facility's pro-
duetive capaeity. It includes the resourcefulness of equip-
ment and personnel in the plant, the availability of ad-
ditional labor, provisions for storing extra materials, and,
in general, the ability of the plant and its people to take
on added assignments or responsibilities, particularly
under emergency conditions.

These are the objectives we seek in our industrial readi-
ness policy. But it is important to keep these in their
proper perspective, Our first interest is in getting the
most Air Force for our dollar—an Air Force in being,
We cannot afford to divert any important element of our
resources from that goal under present circumstances.

We should recognize, however, that war might be
forced upon us through a number of routes. It may be
possible that the next global war would begin as a local

{Continued on page 111)
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HOW A TINY NEW TUBE
" | HELPS SAVE LIVES

The problem was major: it concerned human life.

A pocket-sized waterproof “'radio station” would
help rescue downed aviators. The set was designed
to send out a beacon gignal and provide voice
contact with search planes—but it lacked the

" necessary power output. Needed tubes did not exist.

Using its own resources, Raytheon developed a new
subminiature tube—the 6147 and its improved
version the 6397, Result: greater power, reliable
operation, ranges over 50 miles, longer battery life.

Here is particularly dramatic proof of the
Excellence skills which have made Raytheon the world’s leading
in Electronics manufacturer of special purpose electron tubes.

RAYTHEON MANUFACTURING COMPANY
WALTHAM 54, MASSACHUSETTS
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war and graduvally spread out to larger proportions. If
we are prepared. we may be able to take advantage of
that waming period. We might even have time to build
up, either to strengthen our forces for retaliatory action
or, perhaps, if we act quickly and decisively enough we
may cause the aggressor to back down from a threatened
global assault.

I would like to say that, although this concept of the
kind of war with which we may be confronted has some-
times been misunderstood, it is not the Air Force view that
a future global war would necessarily have to be a
short war.

It is our view, however, that if the war ever spreads from
a local peripheral situation to a general global situation,
the first few days of the war will certainly be a very vio-
lent phase and probably the decisive phase of the war;
and while we must emphasize the importance of this vio-
lent air battle, it is not part of this picture that the war
will necessarily be ended and that we need no other re-
sources bevond those required to fight this first phase.
I just want to be sure that our position there is under-
stood. We are confronted here by the fact that not only
do we not have control of the way in which such a war
may be initiated, but we do not have the timing of such

a war and we have to be prepared for a variety of eventu-
alities. This, of course, is a handicap.

At the same time, it seems to me if we continue to
emphasize the overriding importance of our deterrent
position, continue to emphasize that position as a position
which seeks peace and which believes that global war
should not and in fact must not occur, and if we keep the
rest of our policies including, for example, this policy of
plant dispersal and industrial readiness in line with this
concept, we are meeting the main problem in its most
essential form.

Finally, I would like to express for the Air Force, first,
the recognition of the great dependence of the Air Force
on its partnership with industry, science, and technology
represented here in this room today. It is again an obvious
thing to say that airpower is the combination of what you
have done and are capable of doing and what the Air
Force can do with the facilities that you gentlemen make
possible for us and, of course, the resources which the
Congress and the people are willing to devote to this
cause.

It is a great pleasure for me to be here with you to pay
tribute to the Air Force Association and the fine support
that they give us in the Air Foree.—Exp

the j age Wgp=s

HE SAGE System is an undertaking by MIT which
has primary responsibility to and support from the
Air Force with also substantial support from the
Army and Navy. The Lincoln contract has a very broad
work statement. Essentially, Lincoln Laboratory shall do
whatever research and development work is necessary to
get this work into being, Under this work, the services
have allowed me the broadest credence. I hope that events
will prove it worthy. 1 can certainly testify to their cour-
age. 1 would like to take this opportunity to express for
myself and the Laboratory our respect and appreciation
to the many military and civilian officials of the services
for their support.
Now, there is a reason why this very broad-minded and
generous approach on the part of the Air Force and the
other two services has been necessary. We have in the
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Air Traffic Control—
Implications of SAGE

Dr. George E. Valley, Jr.

ASSOCIATE DIRECTOR, LINCOLN LABORATORIES, INC.

SACGE System one of the most involved and complex prob-
lems ever set before anvone. Moreover, it is necessary to
find the answer and to get the thing installed just as soon
as possible in order that we should not be caught napping
in another Pearl Harbor, Thus, the effort on SACE is to
get something very much larger and more complicated
than has ever been attempted before done on an aceeler-
ated schedule. It has taken a great many people to get
us this far. And it has been necessary to grant sufficient
freedom to all of them so that if it were found that in
some particular technical direction a wrong guess was
made, the whole organization could turn on a dime and
take another tack and find a different kind of a solution.

This has happened in a number of highly technical
components of the SAGE System. The invention of the

(Continued on following page)
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magnetic core memory by my colleague, Dr. Jay W. For-
rester, is one example of this. In 1950 the existing electro-
static memories for digital computers were simply not
reliable enough for military application. Lincoln Labora-
tory under Dr. Forrester's direetion invented and developed
these magnetic core memories expressly for SAGE. There
have been other examples, in particular the still-classified
devices which were invented by and developed under the
supervision of John Harrington, and many others.

Now, I would not want you to get the impression that
all of the SAGE System is done entirely in the Lincoln
Laboratory, This would be far from the truth. In Lincoln
Laboratory we do only those things in the SAGE System
which it is essential that we do. But there are other organ-
izations throughout the country who are far better fitted
than either MIT or the Lincoln Laboratory to do other
parts of the job. In particular, the engineering design and
the fabrication and the maintenance of what is called the
AN/FSQ-7 computing equipment is being done by the

DR. GEORGE E. VALLEY, JR., Associate Director, Lin-
coln Laboratories, Massachusetts Institute of Technology.
Born in New York City in 1913, Dr. Valley was graduated
from MIT in 1936. He received his Ph.D. degree from
the University of Rochester in 1939. After serving as a
research assistant at Harvard he returned to MIT in 1941
and advanced to his present position. He received the
President’s Certificate of Merit in 1948 The Air Force
Association’s Science Award for 1951 was presented to
lim for his work on the SAGE air defense system.

International Business Machines Corporation. Similarly,
the Burroughs Corporation is making equipment which is
to be located at some of the outlving stations of the SAGE
System. The Bendix Radio and Hazeltine Companies are
also operating as subcontractors.

When the problem came of laving out the actual detailed
communication channels and setting up the physical plants
and doing all of the field engineering, the Air Force went
to the Western Electric Company. The Western Electric,
as yvou know, is the manufacturing adjunct of the Ameri-
can Telephone and Telegraph System; they have set up
an organization called ADES. The Bell Telephone Labora-
tories advise the Western Electric Company and help
Lincoln in the evalvation of the System. The RAND
Corporation which works for the Air Force in certain con-
sulting capacities is also working for them in a somewhat
similar capacity on SAGE.

The Western Electric Company has the task of coordi-
nating not only the manufacturers but also to some extent
the efforts of the Lincoln Laboratory. In other directions,
the Lincoln Laboratory does the coordinating role and in
still other ways, as pertinent, the manufacturing organiza-
tions do the coordinating. This kind of complex organiza-
tional structure cannot function on the basis of contracts
alone. It works because everyone involved wants to get the
job done and because we have the fullest of support from
the armed services and, in particular, from General Putt
and the Air Research and Development Command.

The Lincoln Laboratory, broad as its directive is, still
does not primarily direet its work toward traffic control,
Our business is air defense. We are not now working on
the problem of air traffic control although we have to
work very closely with the local civie authorities, so we
are familinr with the problems.

CONTIMUED
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AN/FS0-7 Air Defense Computer iz housed in this building
of the Massachusetts Institute of Technology Lineoln Labo-
atory, Lexington, Mass., This vital part of SAGE, pro-
duced by IBM, i= first computer designed for air defense.

I would like to discuss and compare different functions
of the ground environment for air defense and of a similar
hypothetical groumd environment for air traffic control.

The first function is that of gathering information. The
information as to where aircraft are located in the air must
be provided either by radar sets or by transponders. There
is very little difference between the two problems except
possibly the deplovment of the ground stations which
might be changed somewhat from one problem to the
other. This, however, is a matter which would require
special and detailed study to state for certain.

A great deal of other information is required with re-
spect to flash plans, and so on. This need is approximately
the same for the two problems except with air traffic eon-
trol one would want to have on-the-spot information as to
when a particular Hight will get its wheels off the ground,
etc.

You use the data in order to enable people to make de-
eisions, and in spite of the fact that a good deal of auto-
matic machinery is in use, people do make all of the
decisions. and this is essentially the same for both systems.

The decisions which have to be made, of course, are
different. But this, I think, indicates little about the tech-
nical construction of the devices. One may play martial
music on the same piano which plays the Third Hungarian
Rhapsodv. It is only a question of how vou train the
pianist. So, the problem of surveillance, although it is the
largest portion of the job which a ground environment
systern has to do, is very similar for the two problems.
For the peacetime job and the military job, it consists
essentially of finding out what is going on and deciding
what to do. The fact that the decisions are different does
not affect the operation; it only affects the people and
their training and their intentions.

The second half of the job is the control part of it.
Now, again, what is control? It is not airplanes, but pilots,
and what is doing the controlling is not a machine but a
man.

The technical side of the problem is very different in
the sense that the effort of the military is essentially to
cause collisions, to make a weapon collide with an enemy
airplane. The effort on the part of the civil services will
be to prevent collisions. However, the kinds of computa-
tions and logical processes which need to be worked out
are mathematically and logically very similar. I think the
way in which the air traffic control problem would be

{Continued on page 114)
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Today, Mr. Jet Pilot can have extra power—
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auxiliaries off or on at will for steeper and
faster climbs, higher operational altitudes, or
greater maneuverability and speed.

At RMI's new modern plant, an integrated
team of rocket specialists are putting the
“super” in today's .aircraft performance...
constantly conquering the frontier of speed
and space.

WMW %{y@fﬂid Mﬂﬁyff Research

il Career opportunities available for experienced mechanical,
aeronautical, electrical and chemical engineers, physicists,
chemists. Send complete resume to employment manager.

REACTION MOTORS, INC.

Denville, New Jersey
Affiliated with OLIN MATHIESON CHEMICAL CORP.




AIR TRAFFIC CONTROL-IMPLICATIONS OF SAGE

Part of SAGE radar. System makes deniled information
about encmy air attacks available to defense personnel,

done wonld be to forecast for some fixed and agreed
length of time a trajectory of each airplane, ]u-r]];tpg five
or ten minutes into the future, then inspect for possible
interceptions, then transmit orders to the airplanes con-
cerned.

Although the orders to the military aireraft will go by
code, it is not necessary that we should do 50 and, indeed,
voice has been used, The number of voice channels which
are required for this kind of a problem depend on the
amount of orders that are going to be, transmitted in a
given interval of time. The number required for the
civilian job will depend on how closelv and in how much
detail particular single airplanes are to be ordered.

It is not our job at MIT to express an opinion as to
whether the SAGE System should be used for air traffic
control. Personally, as an individual, 1 think it should be.
In fact, I think it will be, but we should make plans which
involve many things besides technical considerations so
that SAGE will be used effectively and as soon as possible.
In order to do this, such non-technical subjects as the
methods of enforcing air traffic legislation—that is, how
you must set up speed cops of the air—will have to be
worked out. In the Lincoln Laboratory, we can only point
to the technical possibilities and consider whether or not
we could be useful in helping to solve them if we were
asked.

Henry Simmons [American Aviation Daily]: Could vou
estimate the cost of supplementing SAGE to handle air
traffic eontrol and also could vou say whether SAGE could
ever be used to control aireraft directly, rather than the
pilots, through automatic pilot systems?

Dr. Valley: The cost would be small but a significant
fraction of the total cost would involve the installation of
the system. One has to study the problem very carefully
to find out what you want to do. One has to study the
changes in these operations and get them accepted. While
these things do not themselves involve hardware, never-
theless they do involve a good deal of expense. More ex-
pensive, perhaps, would be the cost of putting terminal
facilities in places where the Air Defense Command would
not need them, for instance, at Idlewild Airport where
one would need to have sources of data with respect to
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what the aircraft are doing at the field. One would need
presumably to have receiving devices from the direction
centers in order to have a man at the airfield who will
know what is going on and what to expect will come in.
However, we cannot really say with any certainty now
what this amounts to until it is decided how close the air
direction centers or the Air Defense Command are to be
physically separated from those of the Civil Aeronautics
Authority and precisely what is the job that wants to be
done. I think that the procedures, the operational proce-
dures, are likely to be considerably different when you
use SAGE when compared to what they are now. Not only
do you want to facilitate handling such complicated situa-
tions, but it occurs to me that, if possible, one would try
to prevent such complicated situations from taking place.

I would prefer not to answer the second part of vour
question.

From the foor: Has CAA shown an interest in SAGE
and, if so, is the information available to them?

Dr. Valley: Mr. Joe Blatt and his associates and some
members, 1 believe, of the Air Transport Association have

Display consoles of the Whirlwind I This digital com-
puter is one of the highest performing in existence and
can gquickly process large quantities of nir defense data.

been to Lincoln several times. They have shown an interest
and, as far as I know, a great many of them are com-
pletely cleared and they have all of the information that
we have that is available to them. The Lincoln Laboratory,
however, is not working on the problems of air traffie.

From the floor: I am a city commissioner from a city
which is fortunate enough to own an airfield near a SAGE
installation which is under construction. We have hoth
jets and private commercial traffic from that Reld. Will
SAGE be of any assistance to us in promoting air safety?

Dr. Valley: SAGE is an instrument and will not in itself
promote anvthing. The problem is one of men in their
relationships with other men. The SAGE system is a toal,
a maodern tool which thev can use to take care of modern
problems, but that is all it is. and it is we who have to
solve the problem that yvou bring up.

John A. Mack [Vice-Commander, New York Wing of
AFA]: Assuming commercial carriers do use SAGE and it
is developed for traffic control, would not the cost be pro-
hibitive for the private flyer?

Dr. Valley: As far as I can see now, it is not necessary
for any apparatus to be installed in the airplane other than
the radio set, which I imagine the private flver would have
already. 1 cannot guarantee that, but that is the way it
looks to me today.—Exn
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The AFA Air Traffic Control Forum
was moderated by James H. Doolittle.
Panel members included Col. ]. Fran-
cis Taylor, Jr., Dir., Air Navigation
Decelopment Board; James T. Pyle,
Special Ass’t for Aviation to the Assd
Sec’y of the Navy for Air; Clarence
N. Sayen, Pres., Air Line Pilots Ass'n,
Internat’l; Leighton Collins, Editor,
Air Facts; C. F. Timmerman, Dir.,
Air  Navigation Traffic Control, Air
Transport Ass'n; Col. L. 8. Lightner,
Chief, Air Traffic Branch, DCS/0,
USAF; Crocker Snow, Dir., Massa-
chusetts Aeronautics Commission; and
David D. Thomas, Deputy Dir., Office
of Federal Airways, CAA. Since, as
with the Noise Abatement Forum,
there were no prepared texts, minor
editorial liberties have necessarily
been taken.—The Editors.

R. COLLINS: I would like to
M describe just who the private

pilot of today might be, He is
really two people. On the one hand,
he is your Sunday flver and hobby
flver. The private flyers of this country
own some 25000 airplanes, mostly
two-place airplanes; they are often
poor and frustrated. Yet flving is still
very much in the spirit of this man,
and we are greatly indebted to him
for his contagious enthusinsm. In fact,
without his business our many thou-
sands of small airports could not exist,
The private fiyer is also a business and
professional man. He acquires a twin-
engine airplane, which he may attach
to his own business or that of his em-
ployer as a plane for private transpor-
tation. The key point is that it is in-
cumbent upon the private flver o
make his airplane justify itself eco-
nomically.

Any traffic contrel system which,
through red tape or expensive and
heavy airbome equipment, would nul-
lify the economic advantages of the
private airplane, would destroy our
private air transportation industry. It
is booming today as never before and
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it is only getting started. It contributes
importantly to national defense, be-
cause, in the expedition of business, it
makes us a more productive nation.
We must be mindful, too, of Title 1,
Section 3 of the CAA Act which savs
that it is hereby recognized and de-
clared to exist with anv eitizen in the
United States a public right of free-
dom of transportation and of naviga-
tional commeree in the airspace in the
United States. It is a good law and 1
think it means that the private flver
must be included in the eventual solu®
tion of the airspace problem.

Mr. Pyle: I think it was Gen.
[Milton] Arnold who mentioned that
we have to invent a new system, and 1
thoroughly believe in that approach
to the problem. However, I do not
want to think of it in terms of o new
navigation aid. It is a systems ap-
proach that we have to make.

The second point is this question
of positive control. We should think
of it, not in terms of control as posi-
tive separation, but as a svstem that
will not impose anv undue penalty
on any user of the airspace. You have
to be sure that all of the users of the
airspace receive equal consideration
50 that their demands are met. They
have a right to use the airspace with
the least penalty. I think we can work
at it jointly and arrive at such a posi-
tive system of control. I do not mean
IFR as we know it today. That would
just swamp the CAA and they could
not handle it.

Another point is the high-altitude
problem which has been referred to,
I feel it is a great step forward that
CAA is going ahead with control of
flights above 24000 feet. As vou
probably know, 1,000 on top clear-
ances are the order of the day for the
jet pilot. You are on your own, and
youu keep vour eyes open in case
somebody else is up there with vou.
It is not good, and it is highly dan-
gerous. I think the CAA is to be com-
mended in facing up to the problem.

Controlling Traffic on
Our Growded Airways

A FORUM

The last point, again, is a common
problem. We have an educational
problem in this country. We have to
educate people to this question of traf-
fic control. I am speaking now in
terms of not only the positive control
study in which we would all partici-
pate—civil, general, military aviation,
and so forth—but we are equally re-
sponsible for informing the people
who hold the purse strings what they
need to provide in terms of funds—I
am speaking of members of Congress
and the Bureau of Budget.

Mr. Timmerman: As an old traffic
control man, | have been worrving
about this situation for about nineteen
vears now, and it has been a pretty
frustrating experience. We have al-
ways had the demand for a better
system, Yet, we have never achieved
this. However, 1 think there has been
manifested here a wide understanding
among all interested people that this
subject is serious and must be solved,
and I now feel that we are in the
atmosphere in which we can do it.

Colonel Lightner: 1 think it is evi-
dent to all that, from what has been
said here at this conference, the Air
Force must have the wherewithal to
do the job that has been given to it

Mr. Lederer pointed out that we
cannot accept the possibility of any
aerial disasters which are in the slight-
est way comparable to what has been
happening on our highways.

We now know and have known for
some tme that we have madequate
air traffic control svstems. We know
that we have to take some big jumps
to catch up. We also know that we
have the technical know-how and we
have the brains and the means to im-
prove this situation.

Mr. Snow: I have two very guick
comments. We of the states heartily
endorse what Messrs. Pyle and Col-
ling have said about accommodating
all users, agricaltural users, any flyers
involved.,

(Continued on following page)
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The other one might be a slight
curve, I think what we all mean when
we say air traffic control is the system
that is designed to expedite the flow of
air traffic and, at the same time, mini-
mize the chances of interception or
collision. Anyone who drives an au-
tomobile or who runs a railroad or
drives an outboard motor boat has
experienced another sort of traffic con-
trol,’ and that is the control that is
designed to protect the person who is
not driving. There is hardly a state in
the United States that does not re-
quire a driver to slow down when he
is passing a school. There are many
states which also require mufflers and
silencing devices when an automaobile
is being driven in their particular area.
I believe we are coming to the time
when we have to consider in this
traffic problem not just the people in
the airplanes but also the airplanes on
the ground.

General Doolittle: How can we
measure the present air traffic contral
capabilitics against the present air
traffie control requirement for the safe,
orderly, and expeditious movement of
aircraft? 1 interpret that to mean, how
can we measure the adequacy or in-
:tdvquac:.' of the present svstem and,
having measured it, what will that
measurement  show us  about the
adequacies or inadequacies?

Mr. Thomas: 1 would like to state
first, before we attempt to messure
what it is actually doing, during this
hour that the panel is in session—inst
an average hour in any dayv or night—
we will be controlling about 2200
landings and take-offs. Right now,
there are about 500 aireraft in the air
under instrument conditions and about
1,400 under VFR conditions. Some of
the airports are quite busy. At Chi-
cago, for instance, there is a landing
and take-off every eighty-two seconds
every day and every night.

This system; as inadequate as it is,
is handling more traffic than has ever
been known before, and the traffic is
increasing. One measure of its inade-
quacy under instrument flight rule
conditions might be how much of the
time is it impossible to get into the
system or how often is one restricted
by that fact. At present, restriction,
or full control, is in effect about
twelve and a half percent of the time.

Another measure of the system
might be how many people fly daily
under visual flight rule (VFR) con-
ditions and who would fly under in-
strument flight rule (IFR) condi-
tions or bad weather if the total sys-
tem permitted. Right now, there are
about 2800 flights a day under VFR
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conditions, other than local fights
around the airport. We are handling
now around 10,000 to 12000 IFR
flights around the airport. Many VFR
flights would never flv far regardless
of the system, and our best guess is
that the capacity should be raised for
IFR enly 25 percent, to 50 percent.

Mr. Timmerman: 1 could just add
that the measurement of the demand
as contrasted with eapacity, 1 think, is
somewhat difficult to do. The CAA
has kept records on delays ever since
the beginning of traffic control, but
they just cannot get all of the informa-
tion that is required. For instance,
they do not know about the military
commander who defers his missions
because of the inadequacy of the sys-
tem in many cases. They do not know
when a scheduled airline flight is
canceled because the airplane that
would be used for this purpose has
been eaught in a traffic jam.

In recognition of this problem, the
scheduled airlines, through the Air
Transport Association and with the
complete blessing and cooperation and
participation, | might say, of the
‘Civil Aeronautics Administration, only
about ten days ago launched a nation-
wide survey to measure this delay
situation and the cancellations that
are caused, and so forth. This survey
is being done through a standard sam-
pling technique, so we feel it will be
somewhat representative of all Aying,
although the reports will only pertain
to airling schedules. It will attempt to
isolate the schedules, causes and fre-
quency of the delays, ete.

Mr. Pyle: I would like to make one
point with respect to this high-altitude
problem. I do not mean this in any
spirit of criticism, but the flight plans
that are flying over the military fHight
service organization indicate that over
50 percent of the military [FR flight
plans are for altitudes in excess of
20,000 feet. I would not sav the num-
ber of flight plans in volume, but vou
can measure what volume of traffic
there is above 25,000 [eet. About
sixty-five percent of those flight plans
are either on direct point-to-point or
just point-to-point,

General Doolittle: Short of a new
system, to what extent can air traffic
control be improved through refine-
ments in present procedures and
equipment?

Mr. Sayen: [ am convinced that
there are quite a number of things
that could be started now and prob-
ably should have been started three
or four years ago which would greatly
improve the air traffic control system.
I think we have no alternative but to

increase the capacity because it is the
only system we have at present, and
we cannot stop our aircraft control.
What can we do right now? First, 1
think we have to accept three basic
concepts and then go from there.

The first one is the fact that the
“seg-and-be-seen” philosophy is obso-
lete. In a meeting of the airline pilots
of twenty-two countries in 1954, it
was unanimously concluded that the
see-and-be-seen theory was obsolete;
that if it were going to be used as the
basis for any procedures for traffic
control, then some method had to be
devised to help the pilot locate traffic.

The second thing is this: We might
as well recognize that the span of at-
tention of the human being, no mat-
ter how intelligent or resourceful, does
not exeeed or does not extend to flight
times, and if we convince ourselves
that the pilot can sit on the edge of his
seat for seven or eight hours and look
at nothing and identify other aircraft,
we are just deceiving ourselves.

Also, we have to concede that the
airway begins at the ramp ard ends
at the ramp, so the airport is part of
the airway and has to be part of the
aircraft control picture. The eapacity
of the airways system is limited by the
capacity of the airport. You cannot
handle more tralfic than the airport
can accept or can put out, so you
have to orient the airport into the
traffic svstem and build it into the
traffic system,

Additionally, 1 think we have to ac-
cept the coneept that there must be
one single azency to control all air
traffic, and that agency has to assert
itself and accept the job of providing
air traffic control.

Now, by aceepting those premises,
what can we do right now? One, we
can build better airports and orient
them into the airways system. We
can build longer runways for all-
weather operations. We ecan install
on those runways lighting for which
standards have already been agreed
upon and have been agreed upon for
a number of years. We can put in
multiple runways so that you can in-
crease the acceptance rate of aircraft.
We can run as many as ninety aircraft
movements an hour on airports with
multiple runways using the present
air traffic control system if you have
an adequate multiple runway system.
With those runways, we need ade-
quate approach lights. We have an
agreed-upon standard and we have
appropriations, We need several ap-
proach light systems in each airport in
different directions so you are able

(Continued on page 119)
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to use them for all-weather operations.

We need multiple installations
which are available at airports so0 we
can land on more than one runway
and thus increase the acceptance,

In the field of personnel, we need
some system for maintaining our ex-
perienced personnel in tower control
work and aireraft contral work. We
are losing our experienced personnel
at a tragic rate. We are doing it
because, in some cases, there is no
system  established in  the salary
classification to attract the maost ex-
perienced people to the heavier areas.
A traffic controller ean make just
as much in a limited density area
as a controller in a heavy area. We
have only been able to keep some
of our high-density areas running be-
cause we had a high degree of expe-
rience and technigue and wverv close
relationships between controllers and
pilots. We can cut down the turnover
in personnel by reviewing the person-
nel policies and the salary policies,
and that draws in many agencies of
government, including the Civil Ser-
vice Commission. We can starl abming
toward all-weather operations. To do
that, we have to improve our meteor-
ological methods. We are going to
have to go in for slant visibility meth-
ods. We will have to go for lower
minimums. Some of these things can
be done at the present time. We have
to accept the fact that we are going
to have to have positive control of all
traffic aspects as presently available
equipment can be installed. Terminal
area radar and route radar and such
equipment has been developed and is
available, and it merely needs to be
installed. It should be installed rapidly
and immediately rather than installing
it five, six, or seven years from now.
By so doing, we could greatly increase
the present capabilities of our system.

If we can develop an aid to the
pilot—and this, of course, is the ideal
solution—if we could put the control
in the cockpit with some aid to the
pilot by which he could be his own
controller, we could start the see-and-
be-seen principle. All of these things
require money to get started. Some of
them have been programmed for the
next five vears. I believe that if a pro-
gram were installed in the next five
years, maybe we should accelerate
that program and try to install them
in the next two years, and then pay
for them over the next five years. We
need that badly to meet our present
capacity.

The question, then, is where does
the money come From? In my view,
there has been a sufficient national
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recognition of the emergency situation
that exists here as demonstrated by
this excellent meeting; that there has
been an acceptance on a national
basis that this problem has to be
solved and that, therefore, the funds
may not be a very serious problem.
This may be a case where the poli-
ticians are ahead of the technicians.

Mr. Pyle: In the first place, 1 think
the radar problem is a must. However,
we have to think in terms—and [
know that the CAA has done so—of
cutting through rain and snow via
radar, The radar looks nice and pretty
but when you really need it, you ean-
not see what yon want to see with it.
That problem will be solved by put-
ting in new equipment,

On our surveillanee, short-range
radars, 1 think we have reached the
ceiling. Jet penetration starts at 20,000
feet. Some of our radars on which we
depend for approach control only
pick that plane up at 12,000 feet. At
that point, he is coming down at about
6.000 feet a minute. It is a pretty
rough deal to pick him up and vector
him around. We have to look at the
communications problem. Direct pilot
to controller communications links
must be considered. 1 think that would
solve some juggling of frequencies. 1
presume a lot of vou have read “Ace”
Rosen’s comments in the January 30
issne of Aciation Week, in which he
points out that in a Hight of one hour
and fifty minutes, he made thirty-
three different communication con-
tacts on thirteen different frequencies.
I don't see how a guy has a chance to
flv. He is a communicator,

I think we also have to look at the
radar safety people. Consideration
must also be given to the radar picture
to reinforce the echo to assist traffic
control, not only in terms of that
point but also identification,

Lastly, I think we have to help the
controller: we have to give him better
display techniques. The stripboard
technigque cannot take care of the re-
quirements of the modemn traffic con-
trol svstem. Whether it be pictorial
display, an electronics display or what,
vou have to lick it.

Colonel Taylor: The remarks about
radar are certainly well taken as
far as precipitation, static, and noise
are concerned. but a recent develop-
ment, of which the CAA is well aware
and for which they are budgeting, is
circular polarization which will im-
prove the signal to noise ratio of
twelve decibels.

We must make more use of the air
defense radars that are on the ground
and turning, examine each of these

radars in terms of its benefits to the
air traffic control situation.

Mr., Snow: We have wondered
whether some portion of this admit-
tedly vanishing airspace is not being
wasted right now. As you all know,
the control airways extend several
hundred feet above the ground. Below
that, the air is free for the small air-
plane. There are very few IFR flights
cross-country that approach that alti-
tude. We wonder if that altitude, if
it were raised substantially to a 1,000,
1,200, or 1,500 feet without affect-
ing en route traffic at all but provid-
ing considerably more useful airspace
for the small, low-flving aircraft under
restricted visibility would be helpful.

I would like to argue slightly with
Clarence Saven about two of his rec-
ommendations, One is that the see-
and-be-seen philosophy is extinct and
that there must be positive control of
all air traffic as soon as it exists. I do
not think we can argue that about
militarv or jet aireraft, but we do not
believe it emphatically in connection
with agricultural aviation, certain
tvpes of private flying, and that type
of thing, I want to know if he in-
tended to include all flying or a partic-
ular type of flying.

Mr, Sayen: I am referring primarily
to en route operations of transports. [
think the see-and-be-seen philosophy
would reduce the speeds of slow air-
craft flving at low altitudes.

General Doolittle: What is the esti-
mated air traffic control requirement
for 19607 That could be interpreted,
I think, two ways, It could be inter-
preted as what type and how many
gircraft must be handled or Wwhat will
we need in the way of equipment to
handle the traffic that we will have in
1960,

Mr. Thomas: All of our studies indi-
cate that in the next four years, the
traffic increases in the things that
count—traffic control and operation of
instrument approaches —will increase
about seventy-five percent. That means
we must double the capacity required
today by 1960 if we handle air traffic
under the same rules today.

If we adopt the eoncept of handling
all traffic under positive control, we
would need about a sixfold increase
in our capacity to do that in the next
four years.

Briefly, in answering the question
with respect to equipment, we very
well agree that it should be automatic,
However, until we have automatic
equipment available, we will use
present manual methods, and we ex-
pect an introduction of the automatic

{Continued on following page)
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systems by about that time and not
much before, so0 we have a lot of
rough manual work ahead of us for
the next two or three years anyway.

Mr. Timmerman: Surely we have to
control some high-operation type traf-
fic under all-weather conditions. With
that in mind, I would like to point out
that in spite of the deficiency of our
traffic control system, there is consid-
erable capacity in the system today
that is not being used, primarily dur-
ing the VFR situation. Even under in-
sbrument conditions, there is some un-
used capacity in certain areas where
the density is not high. This, too, can
be used, so the problem of controlling
most of the traffic in the system is not
quite as bad as it may appear at the
outset. I think Dave is a little pessi-
mistic in saying it would take six
times the value. 1 think it would be
more on the order of half that.

" General Doolittle: What steps are
being taken or contemplated to meet
this future requirement?

Colonel Lightner: First of all, Gen-
eral, we have the CAA five-year plan,
which is a proposal to increase the
capacity of the present system. It has
such features as expanded use of
radar over most of the continental
US. There is also direct pilot to con-
troller communications. It is a good
plan but what it does is increase the
capacity of the present svstem.

Some big jumps are required here
in the way of going to automation,
automatic methods. If we do not do
this, as soon as we are capable of do-
ing it, all we are doing is keeping a
system that is doomed to be behind
us as we increase our speeds.

To increase the capacity of the sys-
tem, we have to basically reduce sepa-
ration standards. Those Air Naviga-
tion Control criteria, that block of air-
space that is built around the aircraft
that is operating under instrument
conditions, under controls—he has a
block of airspace built around him
which is wvertical, longitudinal, and
latitudinal. We know the type of air-
craft that we are faced with operating,
and the question that bothers us right
now is that the Air Navigation Con-
trol criteria for separation standards,
which were developed back at the first
part of World War II, look like they
are going to be outdated immediately.
The speeds of the aircraft that we are
operating are taking up a lot more
airspace than that which was set aside
for holding the patterns. procedure
patterns, and straight en route climbs.
It is this block of airspace that we
have to cut down. In order to cut it
down, we have to have such things as
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more accurate navigation aids. We
have to give the controller at the
terminal area the ability to see that
aireraft, to positively put him in a
definite position,

We can uvse radar immediately to
help see, to help the controller see
where the aircraft is. It is true that
there are deficiencies to radar, but
at least radar will help the controller
to get out of tight situations, situa-
tions which he cannot even see now.

I would like to point out, too, the
importance of communications to
traffic contrel, This is the glue that
holds the system together, and with-
out adequate communications, the
controller is never able to do the job
that he should be capable of doing. It
has often been said that a controller’s
job is ninety percent eoordination and
ten percent controlling, and this is
largely troe. Communications both
air-to-ground and point-to-point  on
the ground is what really makes the
controller able to do his job.

General Doolittle: What will be the
capacity of the CAA air traffic contral
system after implementation of CAA's
proposed five-yvear plan and how does
this compare with the capacity of
SAGE?

Mr. Thomas: The capacity of the
system after the implementation of
the five-vear plan will be roughly four
to one of the present capacity. That
will be realized, however, only if we
have the adequate communications,
navigation and airports to permit the
aircraft to utilize that much higher
capacity that we will have.

The second part of your question is
what will be the capacity of SAGE? 1
do not think that I can answer that.
We are not in the process of studying
that, to my knowledge, and as stated
by Dr. Valley, the SAGE people have
not studied the traffic control problem.

I do want to say that whatever
capacity SAGE has, all elements that
make up the total system such as navi-
gation, communications, and airports,
have to come along with it or any
capacity may be theoretical and never
realized.

Colonel Taylor: 1 would like to ask
Dave a question about communica-
tions. Do you believe it is possible to
expand the present system in this four-
to-one-ratio you mentioned and still
have the same type of communica-
tions? What if we get to the point
where we cannot expand communica-
tion?

‘Mr. Thomas: I think it is quite ob-
vious that the present communica-
tions systems—airborne and ground-—
could not handle a four-to-one com-

munications workload. We have to
have some other communications sys-
tem with multiple division of fre-
quencies. Just where we are going
with the data link, I am not sure, but
communications are the bottleneck.

General Doolittle: Can SAGE be
extended in scope to provide a semi-
automatic air traffic control system?

Mr. Taylor: I think it can because
I am a great believer in potential, but
I would like to point out that in Dr.
Vallev's discussion of this matter, he
emphasized that Lincoln was doing no
work on traffic control.

Dr. Valley has attacked this problem
with the same tvpe of intelligence
that a man would have to have who
invented the SACE system. He alone
knows what reservation he has. I
know that SAGE is not going to solve
automatically any traffic control prob-
lem that we throw at it today.

Colonel Lighiner: General Berg-
guist pointed out that SAGE is a sys-
tem that is set up to do an air de-
fense job. The information that is
gathered from the radars and other
means in the SAGE system is im-
portant and can be used for traffic
control. He also pointed out, as did
Dr. Valley, that the computer is not
set up to do the problem-solving
function of air traffic control. It is set
up to do the problem-solving func-
tion of air defense. Whether it can
do an additional job depends on the
size of the computer, what can be put
in it, and so forth. We do not know
at this point; we have to got with it
and take a look at it—and the sooner
the better.

Mr. Thomas: 1 do not know that it
is clear that one of the most urgent
things confronting the government is
a project under Colonel Taylor, with
both the Air Force and the CAA
participating, This project is a study
of SAGE with a view toward its ut-
most use and to gain everything we
can from it from the air traffic control
viewpoint,

Mr, Pyle: I think Mr. Thomas put
his finger on it. There is a study in
process, and I think the big problem
is to get on with that study and get
it done just as quickly as possible.

General Doolittle: Would conges-
tion be relieved by a system of princi-
pal airways for jet traffic and a sec-
ondary traffic system for small air-
craft and slow conventional com-
mercial carriers?

Mr. Snow: We wondered whether
in terminal areas the present concept
of horizontally separated airways may
not already be obsolete and whether

(Continued on page 123}
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U.S. Navy Task Force 43 is establishing several
bases in Antarctica in conjunction with the
International Geophysical Year activities. Two
bases will be built next year; one of them at the
South Pole. The expedition, appropriately en-
titled “*Operation Deepfreeze,” is under the
direction of Rear Admiral Richard E. Byrd and
commanded by Rear Admiral George Dufek.
For radio contact between bases and the outside
world, the commercial and amateur communi-
cation equipment will be Collins.
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polar expeditions since 1925. During Admiral
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Capt. Eddic Rickenbacker
Chairman of the Board
Easteny Am Lixes

A halance hetween engine and propeller is
necessary for efficient aircraft performance.
It is absolutelv essential in the new high-
powered Prop-Jet airliners whose propeller
tipz will epin at velocities of 600 feet per
second.

That iz why Captain Eddie Rickenbacker,
dean of the air transportation industry, has
chosen Aeroproducts Propellers with
Allison turbine engines for Eastern Air
Lines" great new fleet of 40 Lockheed
Electras.

This proved engine and propeller team,
designed and built by General Motors, will
enahle Eastern's mew Gb-passenger radar-
equipped luxury liners to fly at speeds of
over 400 miles an hour—bringing unprece-
dented new standardz of smoothness and
comfort to air travel.

The 4-bladed Aeroproducts Propeller was
selected becanse it utilizes most efficiently
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Captain Eddie Rickenbacker chooses

Aeroproducts Propellers

o Eastern Air Lines’

the vast power of the Allison turbine engine,
and because it combines rugged vet light-
weight strength with unique features of
pitch control and dependability unmatched
by any other propeller.
Eastern Air Lines, serving more United
States cities than any other airline, has
earned and held the confidence of the
traveling public for over 28 years. We of
Aeroprodocts are highly gratified by
Eastern's choice and consider it an out-
standing endorsement for Acroproducts Pro-
pellers in this new era of turbine air travel.
The Allison Prop-let engine with Aeroprod-
uctls Propeller is the world's most advanced
propeller-type aircraft power — both cerrifi-
cated by the Civil Aeronautics Administra.
tion for commercial service,

Budong fu . Dasiging for Tmotsos
Aeroproducts

ALLISON DIVISION OF GENERAL MOTORS = DAYTOM, OHIO

new fleet of Lockheed Prop-Jet Electras
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the question can be approached on
the vertical basis more effectively.

It seems to us that we are going to
have to have positive speed control and
that possibly the speed would increase
as the airway got higher. It is ob-
vious that that block of air that Colo-
nel Lightner spoke of can be mate-
rinlly reduced if all of the planes on
an airway might be vertieally sepa-
rated for traveling substantially at the
same rate of speed. In the terminal
area, we feel very strongly that sepa-
rate airways would help the situation,
and they would not be what we con-
sider the normal airwavs now. But
it seems quite inefficient in the use
of air to bring in a B-47 or a Super-
constellation in the same final ap-
proach and landing pattern that vou
bring in even a DC-3 or something
slower. It seems to me we must de-
velop separate landing paths or at
least let-down areas in accordance
with the speeds of the airplanes.

General Doolittle: What are the
prospects for an air traffic control sys-
tem suitable for helicopters?

Mr. Snow: Frankly, I do not know.
There are two things that are ap-
parent to us, One is that we have to
think in terms of more vehicles than
helicopters. We feel that by the time
this will become a serious problem we
will have other types of airplanes that
will be able to operate in substantial-
ly the same way as helicopters and
possibly more efficiently, so the frst
thing we would like to do is not tie
this to the rotary-wing aireraft.

Secondly, from our experience with
slow-flving airerafl, we do not feel that
the present svstems which we have
nowadays, such as the VOR/DME,
are satisfactory for this type of con-
trol, because they just will not work
any distance from their source at the
low altitude where we feel this traf-
fic should operate.

Our quick answer is that from what
we see in the equipment now avail-
able, we do not think the prospects
are very good,

Colonel Tavlor: 1 have one or two
statements, General. We are complet-
ing the navigation aids for helicopters.
In the New York area, this will mean
a system developed in England and
now being manufactured in this coun-
try, known as Deecco, which will com-
plete the test work in this particular
field, If we can take the word of Mr.
Block of New York Airways, the main
problem in helicopter traffic control is
for the helicopter pilot to know where
he is ull the time.

In the future, when we get a sys-
tem that is truly eommon, it will have
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to include the helicopter. This is
fifteen or twenty years ashead, T am
afraid.

From the numbers point of view,
we are in trouble already. Jim Pyle
asked me to point out a fact that is
known to a great many of us, but
perhaps not generally known, Already,
the New York Airways is the second
largest operator at LaGuardia Field
in téerms of numbers of take-offs and
landings—they are second only to
American Airlines.

General Doolittle: What would be
the effect of a completely automatic
air traffic control svstem on (a) mili-
tary flights, (b) commercial fights,
and {¢) private Hights?

Colonel Taylor: 1 was afraid of that
one,

About eight years ago, we produced
an aircraft that would travel com-
pletely automatically if you told it in
advance where it was supposed to go.
This was a military aircraft designed
for military operation. This lent itself,
we thought, quite admirably to an air
traffic control situation where mes-
sages could be sent to the aircraft
from ground-derived data and perhaps
some of the air-derived data that the
aireraft could send to it. 1 think from
the military point of view this might
be one of the final answers.

From the standpoint of commercial
flights, this is quite a way off, in my
estimation. I am well acquainted with
a great number of commercial pilots
who fly for the scheduled air industry.
They are prond of their responsibili-
ties and capabilities, 1 do not think
that they would want to have their
manual operations taken away from
them. This, again, is something so far
in the future that I hesitate to say
what the potential is. Certainly,
though, some semblance of automatic
flight will probably have to be adopted
if we are to reach the traffic numbers
that we seem to be wanting today.

As far as the private pilot today
is concerned, 1 think we are in a mat-
ter of economy, and the amount of
money that the private pilot can
spend. The private pilot quite natural-
ly prefers the concept of operation
that is called see-and-be-seen. He
wants to fly his own aircraft. Since
the paying passengers or the military
are not buying his equipment, he is
going to have to struggle along the
best way he can with his own money.
Flyving with him is as much pleasure
as necessity. 1 do not see for the mo-
ment the private pilot in the near
future accepting a system of automatic
pilot except perhaps in the way of
an automatic relief pilot.

Mr. Thomas: T would like to add
a bit on the other end of the auto-
matic devices, and that is on the air-
craft traffic control system. Obviously,
if we could get a completely auto-
malic system, it would take away all
human error, and it would thereby
greatly increase efficiency. Then, its
effect would be on the military, com-
mercial, or private flver with respect
to the amount of airspace that they
require and the separations standards
between them, making the traffic con-
trol system itsell automatic. But it
would not bring the improvement that
we could expect if the complete sys-
tem were automatic in both the air-
plane and on the ground.

Mr. Collins: 1 would not like to
take exception to what Colonel Tavlar
said, but he did say that the private
pilot was a poor man. You are talk-
ing about the small private flvers.
Those airplanes, I should like to point
out, average almost a third of their
value in radio equipment. Some of
them will put 50 percent of the value
of the airplane in radio equipment.

I think generally we underestimate
what the private business flver is go-
ing to contribute to the air traffic con-
trol problem in the next four or fve
years,

The fleet may increase only 20 per-
cent but it has been mentioned here
that there are 12,000 IFR flights a
day. They come mostly from 1,600
airliners and maybe 1,000 corporation
aircraft. This Heet of 25000 1 am
talking about is just now catching on
to the fact that an airplane, to be use-
ful, has to be involved in some amount
of instrument operation.

Also, vou might be surprised, but
a lot of these airplanes will meet a
Constellation at 20,000 feet, and we
find also that the weather is not nearly
as difficult up there, so 1 think the
IFR operation will increase rapidly
in the small business aircraft fleet.

You see many a Bonanza today
with an automatic pilot in it, plus
another $3,000 or $4.000 worth of
radio equipment. That is not uncom-
mon. Of course, the weight gets out
of hand, so they cannot buy semi-
automatic equipment. There is a limit
to it, but they are pushing in the
direction of IFR operations.

Colonel Taylor: Certainly the big
improvements are going to come from
automatic improvements. A complete-
Iy automatic system, to me, is not only
automatically derived on the ground
but it is sent to the aireraft and the
aireraft responds. What Dave is talk-
ing about is a semi-automatic system.

(Continued on following page)
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Mr. Pyle: I was interested the other
day to learn that at take-off minimums
we were first in line, an American
Convair was right behind us, and two
Apaches were behind that. 1 think
the weather at that time was three
hundred and one. (300 foot ceiling,
one mile visibility.)

We are going to have a lot of those
fellows in the air with us, We are
going to have to be sure that they
know what they are daing.

General Doolitile: Are there techno-
logical limits to the number of air-
craft the skyways can accommodate?
If 50, what are the limiting factors?

Mr. Timmerman: Frankly, I concemn
myself more with the limiting factors
than trving to project into the future.

I think we have the capability, with
our American ingenuity, to keep all
of the airplanes moving in the air-
space, provided we can overcome the
limiting factors.

The first is the wasteful use of air-
space by blocking out exclusive seg-
ments for particular actvities. In
order to have a traffic control system
of adequate means, we must have
complete flexibility in its use. 1 am
not saying that the activities that go
on in exclusive airspace now are not
necessary. They certainly are, but we
cannot afford to block it out for those
particular reasons duoring all’ periods
of time since most of them are not
used except for relatively short periods.

Another limitation in achieving this
great capacity is the lack of agree-
ment among people like all of our-
selves sitting here today as to how
we can get with it and do it

A third is the failure of some seg-
ments of the using agencies to imple-
ment their aircraft properly to in-
sure efficient use of the system that

is emploved. I am sure you are all
familiar with the fact that we have
a double system of navigation in ex-
istence today. We are trving to handle
people now flying on one system or
both and coping with a situation
which makes the job of the controller
intolerable.

The lack of adequate communica-
tions has been mentioned. We have
aircraft today with communication
provisions that were only adequate
in 1918, Yet these people are trying
to fly through the system. The result
is the traffic controller has to hand-
carry them through the system. They
have to give them strict attention.
They have lo figure out some way
of giving communications through
some remote channel simply because
the aireraft is not equipped to operate
in the system.

The truth of the matter is that we
have aircraft flying in prettv poor
weather conditions in high-density
areas with no radio in them. We do
not even have any legislation today
that says you have to have a radio,
even after all of these years. How
are we going to get a system if we
do not at least make an effort to
participate in the system?

Another thing is good airport plan-
ning. We are dul'ng some pretty poor
planning today. I could name some
airports that -are going to be built
that we know are going to, because
of the location selected, cause traffic
control problems, reducing the effi-
ciency of traffic control in those areas.
Yet we are knowingly planning on
doing that either because the people
responsible are not cognizant of the
impact on traffie control or because
they feel that other compelling factors
are more important,

1 do not think there is anvthing
more important today than the prac-
tieal resolution of this traffie control
problem. Unless we lick this one we
are not going to lick the other prob-
lems either.

One other thing is the lack of
adequate runways. We can have the
most effective air system methods of
feeding aircraft from the air to the
ground but if we do not have enough
runwiays, well located, as 1 mentioned
earlier, we just are not going to have
an efficient air traffic control system:
You cannot put a gallon of water into
a pint bottle, and there are locations
in the country today where we are
trving to do just that.

Colonel Taylor: I do not believe
that these are technological limits.
These are limits of policy and limits
of decision. From the purely technical
side, I don't feel that there are limits.

During World War 11 and since,
there has been a great deal of military
and industrial development which has
given us a reserve, a sort of blood
bank of technology from which we
can draw techniques if we really get
the decisions that are needed. You
might say that we have answers to
problems that have not arisen vet.

I have a couple of examples. One
of them is that we can measure by
radio angle positions to 24 micro-
range which, in inches and miles, is
about one inch and one mile accuracy.
We have a capability of communicat-
ing at the rate of a thousand words
a second by digital data link. Dr.
George Valley's computer will con-
sider literally hundreds of variables
and review these variables and come
up with the proper action. We can
measure by radar things we never

{Continued on page 127)

Concluding Remarks

Due to the extremely rapid increase in performance,
number of aircraft, and the lack of sound and imple-
mented planning to anticipate this growth, our nation is
faced with a worsening aviation crisis. The American
people as a whole are unaware of, and even aviation
people, except for a few far-sighted individuals, do not
appreciate the imminence and the gravity of the situation.
The problems will require our best thought and effort and
some considerable sacrifice.

The future development of commercial aviation, and
thus its usefulness, and the future effect of military avia-
tion, and thus our national security, will be profoundly

affected by what we do or fail to do now. We must imme-

diately conceive, decide on, develop and make the equip-
ment and facilities necessary to permit the safe and
orderly growth of commercial aviation and to assure the
continued effectiveness of military aviation.

The ecriteria on which all military thinking must be
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based is that the aircraft, together with their ground fa-
cilities, equipment, and control systems, must be capable
of accomplishing the assigned mission. In the case of a
bomber, it must be capable of going and dropping its
eges accurately on the enemy target. In the case of a
defense fighter, it must be capable of stopping enemy
aircraft before they get over here.

In the case of commercial aviation, there are three
requisites. One is safety, one is speed, and the other is
economy. In all of these we are going ahead and we
must continue to go ahead. To accomplish what we must
accomplish means the expenditure of thought, effort, and
dollars. Public education is imperative. The watch words
are cooperation, speed of accomplishment, effectiveness,
efficiency, and economy. Economy, however, must be
achieved by sound, long-range planning, and the avoid-
ance of waste and undesirable duplication, not by skimp-
ing on essentials.—Exp

AIR FORCE Maopozine * Morch 1956

e




¥ i e N S
e
g =
o i
- = 5
=
et
U
BT
e ok
— = = I_d?_‘!_s:_"’.\_,_' o
. . e
=iy Ty
ey '_."'.l :

waw o= an oS [bs of hrust
=17 and Mﬂl[ e

ENGINES LIMITED,

5= ey ’
=, - f 1
MALTON, CANADA i ik
Box 4015, Terminal A, Toronto
MEMBER; A. V. ROE CANADA LIMITED & THE HAWKER SIDDELEY GROUP i e
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have been able to measure before.

We have an airborne search radar.
It is a brund new development
which was developed to show the
airfield controller, the tower con-
troller, what his traffic is on the
ground when he couldn’t see it be-
cause of bad visibility. This will work
in rain, snow, and so on. Once you
see the airplane turning on the ground,
a controller close to this can see if the
airplane is a twin-engine or four-
engine plane, This will give the tower
controller pictures which he could
not possibly have in poor visibility.

Mr. Sayen: 1 think the direct answer
is that we do not know what the
technological limitations are from the
standpoint of congestion. We do know
several things. It is relative. We can
pour a Jot of airplanes into the air-
spice over and above what we are
now pouring into the airspace. It
depends on what kind of compromises
we want to accept to do it. The mili-
tary has a primary mission to perform
and they need air trafic control to
do it. The air traveler wants to leave
on time and get there on time to meet
his business appointments, and there
is a point at which he will no longer
accept delay, and the delay is pretty
bad now. There is a point at which
that will stop the expansion of com-
mercial air transportation.

The private pilot and corporate
pilot have their problems also. There
is a point at which they are going to
refuse to compromise any further.
Then vou have the next problem of
what degree of hazard can you afford
to accept by pouring more airplanes
into the airspace. If we were able to
implement all of the CAA's five-year
plan in the next year, we could prob-
ably move the present level of traffic
with a greatly increased level of
safety

We have to move wvery rapidly
within the extent of our present
technological knowledge and our pres-
ent plans, probably much more
rapicdly than we had planned, to meet
the requirements of the users of the
airspace and at the same time keep
the hazard to an acceptable level.

Mr. Jean DuBugue (from the floor):
Several panel members indicated that
freedom of the airspace is essential
for all users. What about the VFR
aircraft entering into a high-density
zane under marginal weather condi-
tions where all other aircraft are con-
verging under IFR conditions? Should
they have freedom of the airspace?

Mr. Thomas: That subject is under
a lot of study at the present time.
We are hopeful that these experi-
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Dear Barbaras
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e ined 2

1 enjoyed your mnote about your favorite
arthurs and I'm proud you're the intellectual
type, workin' at the 1ibrary, surrounded by good
literature. Chances arse you'll be a genius,

since it runs in the family. No, I never
heard of Ibsen and Chaucer but I once flew out
of Teterbors with a Buz= Shakespeare. It's

a weird handle and, if he's kin to the
writer, I'll get you an sutographed copy of
that deal about the man with the crazy motheér.

] -l\.\.
%, rfeathe

Frenkly, honey, your ole man's no

rweight in the Brains Dept. either.
%, P'rinstance, I do serious browsin' in the
aviation magazines and boned up on AC

gspark Flugs, figurin' anything
= a OM division makes — and
Southwest Alrmotive services
and distributes — has to be
the best. HResult: We're now
using AC in gverything from
our single-engine pipeline
patrellers, to our Iwin Beech
and amphibs on the Gulf, and our
pe-3 and Lodestar up Canada-
way. A0'S recessed “hot tip*
prevents lead fouling ; engines
are smooth regardless of
weather, On the Gulf, they've
proved AC's "big barrel® plug
{s moisture-proof and culs
gut "flashover.® Up morth,
AC's platinum points give
super-quick starts in ice
and snow. All the Thinkers
[ including Buzz Sheke spoara)
are going AC 100%.

—ind I think you're the
spartest 22-year-old, 126
1b., 5'5% blue-eyed brunette
in Texas! If you're bored
with the classics, 1'll
shoot you an AC catalog
—no plot—Jjust good
common sSense !

Love,

ments in the high-density areas will
point the way in that direction.

Mr. Snow: You did not hear anyone
speak of freedom of the airspace. We
meant that all users of the airspace
and their requirements should be
considered in whatever system is de-
veloped so that they can have a fair
share of the airspace. I cannot imagine
anyone accepting the thesis that any-
one should have complete freedom
to travel anywhere in the airspace at
any time.

Maj. Gen. Junius Jones USAF-Ret.
[New Orleans Airport Commission]:
How will the decision recently devel-
oped affect a possible reduction in a

vertical separation and still provide
adequate safety?

Colonel Taylor: [ presume you
mean the high-altitude separation.
There is now under development a
conventional type altimeter whose ac-
curacy will enable us to get down to
about 1,500 feet separation at that
extremely high altitude and have
about a 250-foot plus or minus error.

There is another altimeter which is
quite a little further away whose ac-
curacy will be, as we now see it, one
part in five thousand. If we do not get
this thing successfully developed, we
may have to go into a pre-set standard

{Continced on page 130)
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Tech Talk

The Defense Department has un-
veiled SAGE, a giant electronic brain
to help guard this nation against
surprise air attacks. Known as
Semi-Automatic Ground Environment,
SACE will play a major part in the
national defense system. It was de-
veloped at the Lincoln Laboratory
of Massachusetts Institute of Tech-
nology, and is in production (see also
Dr. George Valley's report on SAGE
elsewhere in this issue).

SAGE tracks penetrating enemy
aircraft by correlating information
from radar stations, ground observer
posts and picket ships, and auto-
matically selects the most efficient
defense weapon, whether it be guided
missiles  or interceptor fighters, It
then directs the interceptors to the
target. A chain of thirty-twe SAGE
centers across the country, tied to-
gether by a complex network of tele-
phone eables, will automatically direct
an air battle as it progresses.

A highly flexible and mobile shel-
ter, which can be picked up and
dropped by helicopter, has received
its operational suitability tests at
Langley AFB. Known as the “Heli-
cop-Hut,” it was designed to provide
mobile communication and service
units for the Tactical Air Command.
Primary advantage of the shelter is
its mobility—it can be transported to
inaccessible  locations by  helicopter,
eliminating costly and time consum-
ing construction.

Republic Aviation Corp. has de-
veloped a ground muffler for Thun-
derstreaks and Thunderflashes, which
substantially reduces the noise of
these fghters when they are being
tested at Full power. Tests made in
the community surrounding the com-
pany airfield indicated that the noise
level was comparable with that of
normal automobile traffic in the area.
The new muffler, made of steel cov-
ered with protective fiber glass, ab-
sorbs the noise as it bounces around
a series of sound-absorbing chambers
and beams the residue skyward out
the “smoke stack.” Jet fighters are
backed up to the muffler and locked
firmly in place on a special track.

A dual-purpose military trainer for
primary flight and armament instruc-
tion has been shown by Temco Air-
craft Corp. The airplane was designed
and produced at company expense to
meet the training requirements of
foreign military services. Powered
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Temeo's doal-purpose primary trainer can earry two 50-calibre machine guns,
two napalm fire bombs, two 100-pound general purpose bombs and 16 rockets.

=

Mobile radio relay station

by Piasecki
stability tests at

is lifted

H-21 helicopter during

Langley AFB, Va.

with a supercharged 340-hp Lycom-
ing engine, the Model 58 has a top
speed of 185 knots and a range of
485 nautical miles. It has provisions
for night flving and is designed for
acrobatics. Combat guns, bombs, and
rockets are its most unique feature
and give the student an early intro-
duction to the various types of arma-
ment during primary training. No
specialized equipment is required to
maintain the airplane in the field, ac-
cording to the manufacturer,

Grumman  Aircralt Engineering
Corp. has utilized the basic airframe
of its S2F sub-killer aircraft to pro-
duce the TF-1, a passenger-cargo-
utility version for the Navy. Grum-
man engineers designed a deeper,
wider, roomier fuselage for the TF-1,
which, stripped of the S2F's exten-
sive hunter-killer equipment, comfort-
ably accommodates either nine pas-
sengers or its full cargo. The passen-
ger version is quickly convertible to
carry cargo. During an arrested car-
rier landing a tremendous strain is
placed on the tie-down lines restrain-
ing the cargo. To offset this, Grum-
man engineers developed a “cage”
to trap the load in a fixed position
for the sudden stop.—Exp

Republic F-84F Thunderstreak is coupled 1o a new ground muffler “‘F‘Iil‘.‘h sup-
presses lhree-quarters of the fighter's f[ull-power engine noise during tests.
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CONTINUED

barometric reading above the extreme-
ly high altitudes in order to achieve
some semblance of accuracy with a
buffer zone of perhaps 2,500 or 3,000
feet between the barometric setting
and standard setting.

J. B. Hartranft, Jr. [President,
AOPA]: We have enough problems,
I think, to deal with without dis-
agreeing among ourselves, I think we
pointed out many times, in various
committees, that in our present brand
of twin-engine aircraft coming off the
production line, if we take collectively
the production of the Aero Com-
manders, and the Piper Cub, Apaches,
and the Beech Twins, and so0 on
we are producing each year as many
twin-engine aircraft as the airlines
operate.

There are very few airplanes com-
ing off the production line now that
are not equipped with two-way radios.
Let us not exaggerate our problems.

Samuel Freeman [President, Na-
tional Aviation Trades Association]:
Is there any plan in high-density
areas to use the radars which are now
set up and operating at many of the
Nike sites? I would think that, partic-
ularly in relation to helicopter and
slow aircraft navigation in areas such
as the New York area, there might
be some way of tving the radar in-
formation gained by those sets which
are obviously manned 24 hours a day
and collating or collecting that in-
formation into the traffie control set-
up where it could be of some use.

Most of us in general aviation are
perfectly willing and able to go along
with the idea of two-way radios. As
has been pointed out, nearly all of
the new airplanes have it anyway, but
I do think that consideration should
be given to whether you have 380
channels or not. In other words, vou
will find we will gladly buy reason-
able radio equipment, but it is almost
literally impossible to buy IFR in the
New York or Philadelphia area with-
out 25 or 30 channels of radio equip-
ment, which is quite a burden for the
smaller aircraft.

Mr, Thomas: There are no plans

KEARFOTT COMPOMNENTS INCLUDE:

Gyros, Servo Motors, Servo and Magnetic
Amplifiers, Tachometer Generators, Hermetic
Rotary Seals, Aircraft Nwig;ln::lonifygmins.;nd ent plans pretty much are confined
RO R to ADC, Navy, and other military

Send for bulletin giving data of Counters and othes radar which are being made available
ea ttv components of inlerest to you. specifically for traffic control purposes.
KEARFOTT COMPANY, INC., Linie Folls, N. J. The big problem is actually one of
Sales nd Engincering Offices: economics, of collecting and collat-
1578 Main Avenue, Clifton, N. J. ing information from different radars,
Midwest Office: d | :
188 W. Randoiph Sereet, Chicago, 11, and once you have done that for the
South Central Office: computer we have SAGE, so I think
6115 Denton Drive, Dallas, Texas the collation job will be in the SAGE

West Coast Office; :
233 N. Vinedo Avenue, Pasadena, Calif. system itself.—Exp
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to encompass the Army's radar of the
type that you mentioned. Our pres-
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THE NOISE PROBLEM

CONTINUED

problems. They all have noise groups, acoustical groups
brought together with the aerodvnamicists, the propulsion
people, and now, as Mr. Littlewood has mentioned, this
is a structural problem also. What can be achieved? How
does this compare with what we thought a vear ago on
the scientific front? A lot of people would have said the
problem is hopeless. Some people say today it is horrible,
but there are even more of them who say there is real hope
for gains in the problem of reducing noise at the source
without too great a penalty. We do not exactly know what
this will amount to; it is small at the moment, but it is
getting bigger every day,

Mr. Littlewood: [ omitted two very important aspects,
one of accomplishment and one of investigation.

In the area of ground run-up, which is not important to
the take-off, particularly of jet-type aircraft, but is impor-
tant as a servicing operation for check purposes, we have
complete control of the situation. We can reduce it to any
amount, We feel that that is no longer a matter of basic
research.

The area of investigation which I did not mention is
the area of aerodvnamic noise above 550 miles an hour,
in which vou get into subsonic operation and completely
into supersonie, and you begin to generate aerodynamic
noises which become increasingly more troublesome. The
opening up of the wheels, for instance, introduces a new
noise. Things are being done about that. The solution
seems to be pretty well indicated. Boundary layer control
may ultimately come into use as a matter of taking care of
skin noise, The pilot does not get the exhaust noise but
he does get serodynamic noise, and the noise has a habit
of increasing with turbulence.

From the floor: We have recently had a problem precipi-
tated by the Veterans Administration and FHA. They
have banned loans to veterans who wanted to buy homes
within two miles of an airfield. The repercussions are still
there and have existed for some time. T would like to
ask if any effort is being made to incorporate those two
agencies in anv coordinating committees?

Captain Phoebus: [ can answer that partially at least.
Within the Armed Forces NRC Committee on Hearing
and Bio-Acoustics, we da have linison with the Veterans
Administration. Contact with the FHA so far has been on
a consultation basis.

On the location of honsing, the legal aspects are the
subject of a great deal of discussion in at least the Air
Foree and the Navy.

D, Bolt: This is a program that is being conducted for
the Air Force to gather basic engineering information
which will make it possible in time to put numbers into
the types of solutions that were brought out this morning.
It is clear that part of the over-all solution to the noise
problem, the elfect of noise on communities and on base
operations, part of the solution lies in the way vou dis-
tribute vour facilities, where are the holes, where arve the
test facilities, where are the air lanes? But we do not have
enough engineering data to say exactly how far away to
build a house or where is the best spot for an officers club,
a hospital, and so on, and a broad program of surveys at
a number of air bases is inderway at which measurements
are being obtained on all of the tvpes of noise makers.
Measurements are being made on propagation of sound
across actual air bases including the effects of weather and
buildings, and measurements are also being made on heat,
and within the next vear or so in the broadly cooperative
program with the services, | think we will begin to have
more solid engineering information for rational planning
of airports and air bases in general.
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From the floor: There has been some talk of raising the
spectrum of sound up to the level where it gets bevond
what the human ear can hear, I remember they tried that
at airports to keep birds away and found that it killed cats.
I am wondering if some of you people could indicate
whether any research has been done to find out what
phvsiological effect this might create on human beings?

Dr. Parrack: The very first part of the air research and
devélopment program wus concerned with the effects on
man and animals when exposed to these higher frequen-
cies. I think it can best be quickly summarized by saying
that if vou cannot hear it, it won't hurt vou, if the trans-
mission is through air,

From the floor: 1 wonder about the sonic boom vou
spoke of before. Say a plane pulled out of a dive; would
it do much damage besides breaking windows?

Mr. Streid: It, of course, does the same amount of dam-
age as any strong sound wave. OF course, it depends on
the amount of energy in it. This sonic boom is generated
only when a plane itself flies at sonic speed. It is not gener-
ated when it flies slower than that, and it is not generated
when it flies at higher speeds, so supersonic airplanes do
not generate supersonic booms. This is a highly directional
phenomenon. An airplane flying even at sonic speed at
high altitude booms in the direction it flies and it does not
have any effect on ground around it unless it happens to
make a dive and then the boom will go ahead in the same
direction, so, a normal boom at normal Hight will not gen-
erate any sonic damage or cause any damage.

From the floor: Is there a direct relationship between
engine efficiency and noise? I ask this question for several
reasons. Brief noise is energy ountput from the energy
which does not go into the propeller of the airplane. Sec-
ondly, we know the Conway by-pass engine is less noisy
and supposedly more efficient. Third, when we use an
afterburner, we get considerable noise and less efficiency.
Should we attack noise perhaps from the standpoint of in-
creasing engine efficiency?

Mr, Littlewood: I am sure there is no direet relationship
between noise and over-all efficiency of the thrust or
power generated. The amount of energy which is trans-
lated into noise is a very, very smull amount of the total
energy created by the unit,

I would differ with vour conclusion about the Conway
engine. Where vour object is to get very high speed
and you have to go through pretty high jet velocity, vou
have a relationship that establishes a high noise level,

When we first tackled this problem of noise, we were
faced with the assumption that noise bore & minute per-
centage relationship to the amount of energy developed,
but the answer to that was this: As you walk by the Com-
monwealth-Edison  Company, vou realize that they are
generating 1,000 kilowatts of electrieity and if vou listen
attentively you ean hear the hum. There is much concrete
between the public sidewalk and the condensers on the
inside of that building. They have heavy pipes and other
things which absorb and suppress the noise, but there is no
essential relationship between the noise emitted and the
power generated.

From the floor: Is anvthing being done at the present
time to convert the noise of the jet to a high frequency
which would be inaudible’ to the humnan ear?

Dr, Smull: Studies of this nature are under way, how-
ever, the results thus far indicate that, in the configurations
that we know at present, they are very impracticable from
the flight standpoint. This is a thing that we like to work
on. It iz a long way off at the moment for practical use.
—ExD
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provide solutions to the ever increasing problems of
the aircraft industry.

Engineering positions are open at
several Giannind locations for career- G. M. GIANNINI
minded young men—orite for details.

DIGITAL DATA
N RECORDIMG SYSTEMS

ACCELERCMETERS

GYRO
INSTRUMENTS

7

(Giannini

FOREIGN SALES OFFICES:
MILAND, ITALY,

Wia Alberto Da Glussano

LONDON E. C. 2, ENGLAND,

Giannini Limited, 31./45 Gresham Stroet

REGIOMNAL SALES OFFICES:

NEW YORK 1, N.Y., Empire State Bldg., CHickering 4-4700
CHICAGOD, 111, 8 S0. Michigan Ave., ANdover 3-5272
PASADENA, Callf,, 918 E. Green 5t., R¥an 1-7152
MONROYIA, CALIF., 1307 5o, Myrtle Ave., ELIiott 5-5381

& CO., INC., PASADENA, CALIFORNIA
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Utah Wing Holds Airpower Symposium

‘BEST PROGRAM TO DATE' GETS UNDER WAY
AS GOVERNOR PROCLAIMS ‘AIRPOWER WEEK’

AFA’s Utah Wing, though young
in comparison with some other AFA
units, has come of age in its pro-
gramming. The group’s Airpower
Symposium, held in Salt Lake City
the week of January 23-28, could
hardly have been any better. It dem-
onstrated conclusively how far an
AFA unit can come in less than two
vears,

The program got under way when
Utah’s Governor, ]J. Bracken Lee,
who is himself a private pilot, pro-
claimed “Airpower Week” in Utah.
On Thursday noon, January 26, the
Salt Lake Exchange Club turned over
its facilities to the Wing at a time
usually reserved for the Club’s own
weekly luncheon. Club members were
invited to attend the AFA luncheon
at which AFA Board Chairman John
R. Alison was the main speaker. In
all, some 530 people heard Mr.
Alison’s remarks about the aviation
industry’s role in the national defense
picture.

The following day at the kick-off
luncheon at the Hotel Utah, Cov-
ernor Lee again took part in the pro-
gram by extending an official wel-
come to the guests. About 250 peo-
ple heard retired USAF Maj. Gen.
Orvil A. Anderson, who is a native

of Utah and a well-known airpower
expert, trace the development of mili-
tary aviation and outline its present
place in the defense picture,

That afternoon the Industry Sym-
posium was held in the Starlite

Lounge atop the Hotel Utah. A panel
of aviation experts, headed by Mr.

SQUADRON OF THE
MONTH

The Utah Squadrons
CITED FOR

esutstanding contributions te bettar
vnderstanding of airpower and its role
in the defense of freedom ond the main-
tenance of world peace, through their
spensorship of the Airpower Symposivm,

Alison, in his dual capacity as AFA

Board Chairman and Viece President

of Northrop Aireraft, addressed the
(Continued on page 136)

Here are some of the men who made things tick at the Utah Airpower Symposium,

Standing, from

left 1o right: Joe Jacobs, Bobh Rampton, Lee Florence, Panl

Simmons, Chuck LeMay, In the front row, from left: Don Burkholder, Maj.
Gen. Manning E, Tillery, and Col. Lester L. Kunish. Colonel Kunish is ered-
ited with being the first 1o strike the organizing spark for AFA in Utah,

Miss Helen Daines, the Utah Wing's Miss Airpower, is
flanked by her ronners-up in Symposiom Beawty Parade.
On left, Phyllis Hansen; on right, Francel Purrington.

AlR FORCE Mogazine = March 1954

LUtah Wing's George Van Leenwen, holding model, discnsses
Symposium with Marvin Fischer, Ogden Commander; David
H. Whitesides; and Ute Commuander Don Hartley (see text).
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AFA’s
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National

Airpower

August
New

NOT since the days when Jackson and Lafitte joined forces ™ Wing Hing Mardi Gras

the Battle of New Orleans will there be as much “battle
talk” as when some 2,000 AFA members and friends ® Adirpower Awards Banquets
assemble in New Orleans for the Air Force Association’s
tenth annual National Convention and 1956 Airpower Pano- ® Ladies Fashion Luncheon
rama. “There 1 was at 40,000 feet” and “Things were rough .
in MIG Alley” will ring up and down Canal and Bourbon ® Industry Briefings

Streets, as air wars are re-fought and battles are re-won. Feald :
: : - 7 : ® Unit Reunions
The South will be invaded all over again, not by conquering

sword swingers, but by airmen just wanting to enjoy south- v Forhion Tousr iha Yag
ern hospitality while in New Orleans. '

® AFA’s Tenth Birthday Party

Already, more people have reserved rooms for the AFA
Convention in New Orleans than two months later for pre- -
: : - - : : : ® Adirpower Panorama
vious Conventions. ]‘,t'('r:u'th Ing points to more IJE"HIIJE ha\'mg
more fun in New Orleans than ever before at an AFA affair. ® World-Famous French Quarter
A look at the program highlights at the right is a good indi- W

cation of what is in store for everyone attending the 1956 * Airpower Symposium & Luncheon
Convention. Better make your plans now to be on hand for

everything. It will be the biggest and best airpower get- ® Reserve Forces Clinic

together anywhere in the country—make sure you and the

family are there. ® Basin Street jﬂzz
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1956
Convention

anorama
1-2-3-4-5, 1956

Orleans, Louisiana

REUNION BIRTHDAY PARTY

FA’s 1956 Convention will have a special reunion

spirit. It marks AFA’s tenth anniversary. Naturally
there will be a birthday party, with cake and ice
cream, and some fortified punch, plus a little special
entertainment. In addition to AFA’s birthday party,
the Night Fighters, Medics, Chaplains, POWs, bomb
groups, and fighter outfits will have parties of their
own. Each of these iz a little convention. Last year in
San Francisco, for instance, the Night Fighters had
over three hundred members at their party. Lt. Gen.
Frank F. Everest, Deputy Chief of Staff, Operations,
spoke at their luncheon. We expect more reunions of
wartime outfits in New Orleans than at any AFA
Convention in previous years. There is something
about the name “French Quarter” that makes for a
good reunion. If you want to get the members of your
outfit together in New Orleans, drop a note to AFA
Headquarters in Washington, with the details, and
AFA will spread the word. You will be amazed how
many will show up. By . mbining your reunion pro-
gram with AFA’s Convention events, the members
of your outfit will have plenty to see and do in New
Orleans.

HEADQUARTERS: ROOSEVELT & JUNG HOTELS

HOTEL RESERVATIONS

The four New Orleans hotels listed below — rmr—————— — PR S i

have reserved 1,500 rooms for the Air | AFA HOUSING OFFICE I

Force Association’s 19568 Convention and i et Ol o e I

Airpower Panorama. A special housing l .3" to: et TRESRIEENA RIS 1

office has been established at the New I * | 315 Camp Straet :
Orleans Convention Bureau to handle New Orleans 5, La.

hotel reservations for the Convention. All i Date............ I

reservation requests MUST be sent to the | i

AFA Housing G.EHL‘E, oot to AFA in 'I | T e e e e e T A s eyl I

Washington or directly to the hotels. All l |

four hinfely are air eoodifinoed. W ads- ) ARDREES G G- fr e R e B e e e E e p S N e b A e |

e rlepnrsil‘s bt rmjuirt_'t]. I [ gl Sl 7 o R SN Y i i e e e e e o o e P O i

|

ROOM RATES i WOTEL O b s s L St e e e I

HOTEL | SINGLE | DOUBLE | TWIN | First Choice Second Chaice I

|

Rooiavall 57-8-9 £10-11-12 | $14-15-18 I .......... - ?.F.' ““m ........................ p.“,.d ““. ,,,,,,,,,, I

Jung $7-8-9 | 510-11-12|%11-12-14 I ]

St. Chorles | $6-7-8 | $ 9-10-11 |$11-13as | ARRIVAL DATE B MR s v g m s Ee p Sl R e S e oa e :

Montelone | $67-8 |5 9.10-11/811-13.15 : g T 1T E T4 SRS Ll S e e e SC O "

Parlar Suites I Lo 4 L L e N e e L T L o :

One Bedroom . . . . 525 & Up l |

Two Bedroom . . . . 540 & Up L_ B e T e s sttt el i ! v ey o S g o
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Combines For the Fir;t. Time

Pantobase

(All Bases)

BLC

(Boundary Layer Control)

It is with pride that Stroukoff Aircraft
is preducing for the United States Air
Force the most efficient odvanced
assault air transport in the history of
military aviation.

This development combines slow
landing speeds through means of the
Boundary Loyer Control system, and
includes the Pontobose instollation,
both designed by Stroukoff Aircraft
Corporalion.

The M5-8-1 is oble 1o land and take-
off from unprepared surfaces such as
rough terrain, sand, snow, ice, ordi-
nary runways and to operote from
water as well. It will do 3o ot low
speeds never before possible with air-
craft of its weight; and in half the
areo needed by its prototypes.

‘llfWa

Aircraft Corporation

WES1T

UNUSUAL OPPORTUNITIES
For Qualified Eagineers — now
= in this progressive Aircrall Re-
wegrch and Development orgoni-
zation. H interested pleose send
resume fo Mr B C, Ward, Director
of Personnel, Strovkell Adrcroft
Caorporotion, West Trenlon, M. J

TREWTON MEW JERSE?Y
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CONTINUED

gathering and answered guestions
about America’s aviation industry.

Joseph Rosenblatt, President of the
EIMCO Corporation, served as mod-
erator. Other panel members includ-
ed Maj. Gen. Manning E. Tillery,
Commander of AMC's Ogden Air
Materiel Area; Bernie Diamond, from
the Ogden Chamber of Commerce;
Frank M. Crismon of United Air-
lines; Harlon W. Bement, represent-
ing the Utah Aeronautics Commis-
sion; and Joe Bergin, manager of the
Salt Lake Municipal Airport,

That evening nearly 1,000 people
attended the Symposium Variety
Show and the Airpower exhibit, held
in the Rainbow Randevu. During the
program, eleven beauty contestants
paraded before the judges, vving for
the title “Miss Airpower of Utah.”
The title was won by Miss Helen
Daines (see cut). The AF-ROTC drill
teams from three schools—Brigham
Young University, Utah State Agri-
cultural College, and the University
of Utah—impressed the group with
precision maneuvers. .

Then the crowd toured the ex-
hibits in the hall. Among the indus-

Thiz month, for the first time
in the history of this column,
AFA News is devoted to only one
evenl. We think you will agree
with us that the Utah Wing Air-
power Symposinm was success-
ful enough to warrant this sort
of coverage.—The Editors.

tries and agencies who had exhibits
were Northrop Aireraft, Hill Air Force
Base, Cessna, Kemp & Kelsey, the
Tactical Air Command, United Air-
lines, the Air Materiel Command, the
Air Defense Command, the Air Force
Reserve, and Weber College. An F-86
Sabrejet set up on the sidewalk in
front of the building by the 191st
Fighter-Bomber Squadron of the Utah
ANG attracted much interest.

The first event on the Saturday
program was the Airpower Educa-
tional Symposium, moderated by Dr.
Roland H. Spaulding, head of the
Aeronautical Educational Department
of New York University. Panel mem-
bers included Dr. Daryl Chase,
President of the Utah State Agrieul-
tural College; Dr. 5. M. McMurrin,
from the University of Utah: Dr. E.
Allen Bateman, Superintendent of
Public Instruction for Utah; Maj. Gen.
Matthew K. Deichelmann, Comman-
dant, AF-ROTC; Lee H. Florence,
Civilian Personnel Officer at Hill
AFEB; Dr. Robert M. Ashby, Chief

{Continued on page 139)
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Stretching the Path of an Electronic Pulse

Military coding equipment takes one pulse and
inserts it into a delay line and in effect sends it
over a number of paths, each of different lengths.
Combining the output of the paths gives a pulse
train with pulses spaced in accordance with arti-
ficial length of the path. Ordinarily the flexibility
of the equipment is limited by the fixed taps in the
delay line and the accuracy is established by
auxiliary circuitry.

Now Admiral research has developed a com-
pletely new type of delay line which is infinitely

variable within its ever-all capacity. It is adjust-
able with-the greatest facility for any desired
interval. The accuracy of this line is limited only
by the accuracy of the measuring equipment.
Moreover, the Admiral delay line requires less
complicated switching apparatus. Weight and bulk
are reduced. Fewer components permit faster
production at lower cost. Here is one more exams-
ple of Admiral's capabilities in the field of military
electronics. Address inquiries to:

Admiral

CORP

RATION

Government luhurdiarlet Division

Chicage 47, lllinois

Look o Admiral For

® RESEARCH = DEVELOPMENT « PRODUCTION
in the fields of

COMMUNICATIONS, UHF and VHF, airborne and ground.
MILITARY TELEVISIOM, receiving ond fronsmitting, airborne
and ground.

RADAR, sirborne, ship and ground.

RADIAC « MISSILE GUIDANCE » CODERS ond DECODERS
TELEMETERING » DISTAMCE MEASURING = TEST EQUIPMENT

FACILITIES BROCHURE
describing Admiral plants, equip=
ment ond experience sent on
request,

ENGINEERS! The wide scope of work in progress ot Admiral
ereates challenging opportunities in the field of your choice.
Write to Director of Engineering ond Research, Admiral
Corporation, Chicage 47, lllinois.




minute men

WHEN SECONDS MEAN SURVIVAL, ground sup-
port equipment of unguestionable reliability is the
indispensable factor. As a pioneer in all phases of
ground support, CONSOLIDATED has developed
units of broad application for maintaining missiles
or piloted aircraft at a constant ready. Through
design, development and manufacture, we have
solved the most complex problemsof providing
self-propelled, multi-purpose units . . for towing,
testing, servicing and starting guided missiles and
jet aircraft . . . . . quickly, surely and under the
most difficult operational conditions. Several of
CONSOLIDATED's models are now being wsed
extensively by the U. 5. Air Force, Navy and Marines.

MODEL 2100 INCORPORATES .H‘lbﬂ_:ﬁl.u_":. A, C., D. C. ELECTRIC, AND TOWING.

IN THE EXACTING FIELD OF GROUND SUFPORT, CONSOLIDATED HAS DEMONSTRATED ITS ABILITY TO MEET THE MOST COMPLEX DEMANDS
h

CONSOLIDATED

DIESEL ELECTRIC CORPORATION

STAMFORD,. CONN BRANCHES - DALLAS, TEX » DAYTOM, OHIO - SANTA ANA, CAL. - WASHINGTON, D, C.

IN CAMADA . CONSOLIDATED DIESEL ELECTRIC CORFORATION . OTTAWA, ONT,
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Hagerstown, Md., Squadron officers accept Charter from AFA President Wilson.
Commander Barelay holds the charter; Mayor Winslow Burhans is at far right.

Engineer, Autonetics Division of
North American Aireraft Co.; and
Col. Thomas L. Crystal, from the Air
Force Academy.

Aviation Education was also the
theme of the Symposium luncheon
on Saturday. Dr. Spaulding was the
principal speaker, He is widely recog-
nized as an outstanding authority on
air edueation, which was the subject
of his thought-provoking address.

Maj. Alexander P. de Seversky,
the aircraft designer, author, and lec-
turer, was the guest speaker at the
Airpower Banguet Saturday evening.
About 400 guests heard his remarks
on the need for American airpower
SUpremacy in our national security.

An Airpower Ball at the Randevu,
where the guests danced to the music
of Tommy Alexander, wrapped up
the program. At the ball, Miss Air-
power was formally crowned, Miss
Daines, the winner of the title, was
sponsored by the AF-ROTC unit at
Utah State Agricultural College.
Along with her crown she received
a set of luggage and other gifts.

One of the basic aims of the Air
Force Association is educating the
public to the nation’s airpower needs.
The Utah Wing's program was a fine
example of how one group can do
its part in this mission, and for their
contribution all members of this Wing
deserve the commendation of AFA.
George Van Leeuwen, Wing Com-
mander, was in charge of the Sym-
posium, His over-all chairman was

75 YEARS

ON THE JOB
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Phone: POrt Washington 7-3184

David H. Whitesides, The hard-work-
ing Program Committee chairman was
Paul A, Simmons.

Charles M. LeMay headed the Ar-
rangements Committee; Lee H. Flor-
ence, Invitations; Donald Burkholder,
Exhihits: Joseph Jacobs, Finance; and
Robert Rampton, Publicity. Their
committee members worked countless
hours to  assure the success of the
Program.

A remark by John Alison pretty

well sums up AFA's feeling about the |

Utah Wing program. He said, "This
is one of the greatest things ['ve
ever seen, It emphasizes the role
that the AFA unit plays in the com-
munity."—Exp

CHAMBERS

FOR

ENVIRONMENTAL
TESTING

MEMBER
VACUUM OVENS ElElIi
HUMIDITY
HI or LO TEMP. WRITE FOR

SANMD E DUST

SUMSHIMNE

EAIN

SALT SPRAY | BOOTH

immersion | #8286

FUNGUS

AR CONDITIONING

DIAPHRAGM
EXERCISERS

WALK-IN
ROOMS

LIQUID HOT &
COLD BATHS
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CATALOG

INTERNATIONAL

A NT CORP.

PORT WalHINGIDN MNiWw YOI
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SEE PAGE 134

Attention AFA Members!

Get the facts on

your future as a
United Air Lines’

FLIGHT OFFICER!

Can you meet the requirements
outlined below? If so, take the
next step toward a well-paying
future as a United Air Lines’
Flight Officer. Send for new book-
let that gives you all the facts,

Requirements: a commercial
pilot's license with 165 hours or
more (no multi-engine time re-
quired): a U.S. citizen and a high
school graduate between the ages
of 21 and 30; between 5 ft. 7
inches and 6 ft. 4 inches in height;
and able to pass a flight physical
without waivers. Applicants with
C.A.A. instrument rating or flight
engineer examination written
portion passed will be accepted
through age 31; with Instrument
rating and superior flight qualifi-
cations, through 32. Successful
applicants attend United's Flight
Training Center at Denver; re-
ceive pay while training.

Excellent pay...vou get $4585 a
month as soon as you go on line
duty. Your pay increases, too, at
regular intervals.

Many extra odvantages, too, as
well as good pay and rapid ad-
vancement. A broad insurance
program, retirement income plan
and other benefits.

Plan your future now! United’s
continuing growth will maintain
the need for qualified men for
yvears to come. Send for booklet
today.

o e
1

1 C. M, Urbach, Supl. of Flacement :
I UMITED AIR LIMNES 1
| Operoting Base, Dept. Abfo-3 1
I Stapleton Airfield, Denver 5, Calorada 1
1

1 Plesse send me your bookled thal tells me :
1 hew I can became a Flighl Officer with i
1 United Air Lines H
I 1
: L R e P AP :
1 1
I RROREE. o v s e e e e
I ]
: (- | APt | PR TR :
I o o e e o =l

139




in one system

Here is a system that provides for the most efficient aircraft
operation. It supplies all pertinent air data information to the flight
engineer and pilot, or automatically makes in-flight
CEMNTRAL AIR DATA COMPUTER adjustments, Similar systems are available for missiles.
BRAIN OF THE AIRESEARCH 5YSTEM The air data computer system is one of many integrated systems
completely engineered and manufactured by AiResearch. In the field
of airerafl systems and integrated components, AiResearch has more

Complete svstem functions include pro-
viding true airspeed, true angle of attack
and yaw, relation to Mach number, development. manufacturing, operational and service
density and rate altitude, engine pressure
ratio, true dyvnamic and static pressure,
cruise control and other factors, 4 !:Juafi'ﬁed fng,-m.{_.” in the ﬁ:.‘!ffs listed below are

needed now. Write for information.

CORPORATION
AiResearch Manufacturing Divisions

Los Angeles 45, California = Phoenix, Arizona

experience than any other company.

THE

Designers and manufacturers of aircraft systems and components: srmoimnes sTTEes + FRISMATIC VALVDS AND CENTESCS + TOMFERATERE CONTRSLS
CANY MR COMPRUSGONL - TUMOINE WOTORS - CAS. TUMBIND ENGINES = CANA FELISUEL CONTRCLY = WEAT TEANSIEN DQUIPMINT » ELICTRG-MECHANICALs ESCIFMENT « ELICTEOMK COMPUTERS AND CONTROLE




An Air Force Magazine Fiction Feature

Never Underestimate
Your Grew Chief

By Kenneth Kay

AlR FORCE Magazine = March 1956

A fine erew chief
was M/Sgt. Clint
Childs. But he had

his heart set

on being a coolk . ..

E SALUTED smartly, a lean non-

com with a tough, confident

face. “Master Sergeant Clinton
Childs reporting for duty, sir.”

CWO George Lawton, the base
fight maintenance officer, noting
Childs’s well pressed blues, clean
shave, and the mirror gleam of his
shoes, nodded approvingly, “Glad to
have you with us, Sergeant. How'd
you like to take over as assistant
hangar chief to Oldham there?”

Sergeant Oldham, leaning against
the wall, smiled expectantly,

“I wouldnt, sir,” said Childs, *I
want to be a cook.”

Lawton was startled. “What did
you sayf”

“I said I want to be a cook, sir. 1
want to transfer to Food Service.”

The Warrant Officer swiveled his
chair and glowered out at the wash-
rack where they were scouring down
General Drew’s plushed-up old B-17
in case the Flight Surgeon let the
general fly in the morning. A screw-
ball, he thought disgustedly, they've
sent me another screwball. “Listen,
son, vour records say vou're a main-
tenance technician with fourteen vears
experience, They don’t say a thing
about you being a cook.”

“I know it, sir,” said Childs stub-
bornly, “but it's still what I want.”

“Hell's bells!” exploded Lawton.
“If that’s what you want, why don't
you get out of the servicef”

“I ain't any civiian, sir,” said
Childs patiently. “I'm a thirty-year
man. Besides, I don’t mind working on
airplanes. It's just that I'd rather
cook.”

Lawton scowled. “Maybe yvou bet-

{Continued on following page)
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CREW CHIEF

ter get married then and cook at home.”

Childs looked pained. “Don't seem
hardly fair, sir, that the Air Force
expects 4 man to get married for no
better reason than that.”

“I'm not ordering you to get mar-
ried!® velled Lawton. “I just sug-
gested it. What's with all this cook-
ing anyway?”

“Alphonse started it,” said Childs.
“He was in a Maqui band I laid out
with one winter after my B-17 was
shot down over France—a little roly-
poly Frenchman that'd been a chef
before he joined the resistance. He
could put frost-bit leeks and onions
in a helmet with some mouldy po-
tatoes and a beat-up rooster and some
herbs and come up with the tastiest
vichysoisse you ever laid a lip over,
Killed a hare once and, while we
pinned the Kmuts in a farmhouse
with a Bren gun, Alphonse sneaked
in the barn, milked a cow and stole
some mushrooms and that night fixed

Air Force has got plenty of good
mechanics, but mighty few really
first-class cooks. Now vou take spa-
ghetti and meatballs. Add a litte
marjoram and. . . "

“You're making me hungry,” in-
terrupted Oldham, grinning.

“Sergeant Childs,” said Lawton,
“I'm convinced. But I can’t do a thing
for you. If I sent a 43171 to a classi-
fication board to convert to a cook,
they'd reclassify me right into the
hospital booby ward. You better for-
get about it.”

“I cant forget it.," said Childs,
steadfastly. “It's not any use trying,
I'm bound to be a cook, I aim to
be a cook, and somehow I'm going to
get to be a cook.”

Lawton stared at him, fascinated.
His telephone rang and he answered
it. “Yeah. Yeah. Call you back.” He
turned to the hangar chief. “Oldham,
who can crew a B-177 The general’s
flying to California after all and Mar-

ABOUT THE AUTHOR

Colonel Kay got interested in writing fiction after he
received an “Operation Bootstrap”™ degree in 1952
from the University of Denver. Since then he’s won
the TAC Short Story Contest three times, and the
AF-wide contest once. He's sold to Country Gentle-
man, Sports llustrated, Argosy, and Adventure, The
40-year-old native of Atlanta, Ga., was commissioned in
1952. He served in China and India in World War I1,

us a fricasseed hare I still dream
about.” Childs smacked his lips rev-
erently. “Alphonse got me started on
cooking. Said I had the instinct for
it

Lawton looked at him curiously.
“You've wanted to be an Air Force
cook all this time?”

“No sir. Collecting recipes was
just a kind of hobby at first. A Ba-
varian in occupied Germany showed
me how to make Koenigsberger Klobs,
and in Italy I found out about olive
oil and pasta, and then they shipped
me to the Pacific. War ended and 1
flew to Bangalore and found out about
curries. My next overseas tour was
in Japan and all I learned there was
sukivaki, but I learned eighteen dif-
ferent kinds. Went to Hong Kong on
leave—now there’s cooking for youl
Cinnamon duck and sweet and sour
sauce, and baby octopus—"

“Stop it]" yelled Lawton. “Even if
they transferred you to Food Service
vou couldnt serve octopus to the
troops.”

“No sir,” said Childs, earnestly.
“But you can do other things, The
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tin's sick and Stewart’s on emergency
leave.” )

“Oh Lord,” moaned Oldham. “No-
body, sir. That's an awful ohsolete
airplane, Mr, Lawton.”

"You better find somebody,” said
Lawton. “If General Drew wants to
Ay T'm not stopping him. Even if I
have to send you to crew.”

Oldham looked unhappy. Sergeant
Gh:‘}ds stood up. “I can erew a B-17,
sir.
“You?" snarled Lawton. “1 thought
you wanted to be a cook.”

“1 do, sir. But I'll work for you till
I get to be.”

“Well, T'm damned,” breathed
Lawton. "Okay, vou're elected. Re-
port to Operations. And thanks, Ser-
gean

| o

Oldham overtook Childs in the
hangar. “What do you think you're
up to?”

“Just doing my duty, Chief,” said
Childs, innocently. “By the way, is
this the same General Drew that al-
wavs has a galley in his airplanef™

“Where'd you know him?”

“Weisbaden. That general's a gour-

CONTINUED

met, Sarge. Had him an Alsatian chef
and put on dinners that were famous
all over the ETO. General Drew ap-
preciates cooking, Chief, and he won't
care doodly-squat about classification
boards if he wants a personal cook.”
Childs winked and sauntered on to
Operations.

“Well, I'll be go to hell,” murmured
Oldham, and grinned. “Wonder what
that boy’s going to do when he finds
out the Old Man's having stomach
troubler”

After they briefed him in Opera-
tions, Childs took a look at the gen-
eral’s airplane. Old as she was, her
soaring tail and graceful lines glad-
dened his eye. He climbed into
an upholstered, blue-gray passenger
compartment with a lavatory aft and
a compact galley with a three-burner
electric range.

Childs smiled happily. Tomorrow
General Drew was going to be sur-
prised with the finest airborne lunch
of his career, and after that—well,
Childs figured his knuckle-busting
days were over.

He had thirty-twoe dollars. He
drove to a supermarket and Glled his
B-4 bag with fancy groceries. Then
he pulled rank on a mess steward and
simmered onion soup half the night
on a mess-hall stove, When it cooled,
he smuggled it and his groceries
aboard the B-17 and told the CQ to
wake him early.

At 0800 hours General Drew, a
whip-thin man with a dyspeptic face,
marched to his airplane, followed by
two captains and a shapely WAF in
slacks. Behind came the Operations
Officer, the OD, the AQ, a fireguard
trundling an extinguisher, and eight
APs for an honor guard. This gen-
eral took off in style, thought Childs,
and snapped to, saluting. “Sergeant
Childs, sir, your crew chief.”

The general frowned. “I know
you?”

“Served with the general in Ger-
many, sir. I know what the general
wants.”

“Da, hev?” The general's eves
flickered. “We'll see. Well, Chief. this
is Captain Montrose, co-pilot, Captain
Driscoll, navigator, and, er, this
young lady here . . ."

“Airman First Class Daugherty,
sir,” said the WAF, She was a tall,
pretty girl with copper hair shining
under her blue and white cap.

“Humph,” said the general. “Yes,
of course. Well, well, let's get this
show on the road,” and climbed in-
side, followed by the two silent cap-
tains. Childs helped the WAF into

{Continued on page 145)
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CREW CHIEF

COMNTINUED

the passenger compartment. Funny,
the general taking a hitch-hiker,

“How far you riding with usf”

She looked puzzled “Why all the
way. I'm. . . ."

"Clear prop!” barked the general,
and Childs ran to stand by the fire-
guard. The engines stuttered, turned
over, and puffed blue smoke. Bend-
ing under prop blast, Childs snatched
the chocks loose and climbed aboard.
Kneeling, he watched General Drew
run his check-list, taxi to take-off po-
sition, and firewall the throttles. Childs
nodded. This was a flying general all
right.

The coastal plain puckered into
hazy Appalachian ranges, and by
noon they were over the Ohio Valley,
With the bomb bay and Tokyo tanks
the B-17 would flv non-stop to Cali-
fornia, and it was time to go back
and prepare the general’s super-deluxe
lunch, a la Sgt. Clinton P. Childs.

The WAF was on her knees, ex-
amining the galley stove. “Where
does it turn on?”

Nosy female, thought Childs pood-
humoredly, and showed her the master
switch that eut into the main electri-
cal system. He rotated rheostats until
the burners glowed.

“Thanks,” she said. “Now I need
a pot to heat some water.”

“Gonna do a laundry?”
Childs, grinning.

"Lanndry? I'm going to cook the
general's  lunch, of course™ She
lnoked mystified. “Why do you think
I'm on this fight? I'm a dietician. The
surgeon sent me to fix the general's
meals.”

“Oh, no!” cried Childs, wildly. “1
cook his meals. You don't even know
what he likes!”

“I know what the doctors say he
has to like,” she said, coldly, “Milk
toast and lamb broth.”

“Milk ftoast?” Childs slapped his
forehead. “Milk toast for General
Drew? Listen, what this general
wants is some French onion soup
and. <7

“Omnion soup? You crazy or some-
thing? Now go away and quit bother-
ing me or—oh my! What's that?”

The airplane staggered and the
girl turmmed white. Dirty clouds
streaked past, and the WAF dug her
fingers into his arm. “Are we crash-
ing?”

“Naw,” growled Childs. “Just a
little turbulence, Relax.”

The airplane lurched and the girl
turned green.

“You feeling bad?”

Her evelashes futtered. He ran her
down the heaving corridor and pushed

asked
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her into the lavatory. “Stay there,” he
velled. "Safest place in the airplane,”
and latched the door on the outside.

That was a dirty trick, he thought,
stagrering to the galley. She'd be sick
sure enough in the whipping tail sec-
tion, but he had to get her out of the
way.

Suddenly as they had hit turbulence
they left it and the B-17 smoothed
out. Childs got out his soup, miracu-
lously unspilled, and spread groceries
around. “Well,” he thought cheerfully,
“it's time for the general’s lunch and
she aint here to fix it, so 1 guess
I'l have to proceed on myv own
initiative like it savs in the Airman’s
Hundbook.” Whistling, he mixed his
ingredients, once or twice hearing a
feeble banging from the tail section.
He had the steaming soup ready to
pour over croutons sprinkled with
cheese just as his casserole of arti-
chokes, sour cream, mushrooms, and
chipped beef—blessed by the kiss of
dry white wine—came to’ a simmer.
“Just like the Walderf,” murmured
Childs, and went forward to tap the
general’s shoulder. “Launch, sir!™

The general snorted. “Infantile
pap, vou mean.” He gave the controls
to the co-pilot and followed Childs
into. the passenger compartment.
When he saw the soup he blinked.

“Bless mel The surgeon prescribe
this?* His nostrils twitched. “Smells
delicious.” He sat down, shook out
his napkin and tasted. “Delightfull”
He drank the soup quickly and Childs
uncovered the smoking casserole of
artichokes and beef. The general
chortled. “Magnificent! Where's that
girl, hey?”

A terrific banging broke out. Childs
gulped. “Door must have jammed on
her, sir.” He ran back and turned the
latch. Airman Daugherty, eves blaz-
ing, copper hair disheveled, pushed
past him.

“What do you mean, locking me
in'. . .7 Oh! General Drew!”

The general smiled. “It is a new
dish to me.,” he said, “but a noble
one.”

Childs grinned trivmphantly. The
gir]l gasped. “"Artichokes? How do
you feel, sir?”

“Splendid!” The general beamed.
“First meal in months hasn't given
me cramps. 1 told those medical
idiots all I needed was decent food.”

Sergeant Childs smirked.

“No cramps at all, sir?” asked the
WAF doubtfully.

“Not a sign,” said General Drew.
“Distinguished cooking best medicine
after all, eh?” He wiped his mouth,
rose and patted her shoulder. “Con-

gratulations, voung lady. You're an
inspired cook.”

Childs's jaw dropped.

The general looked regretfully at
his unfinished casserole. “Here, Chief,
finish it for me. Food for the gods,
my boy."

“But, sirl”

“Now, now. You won't find food
like that every day. My compliments,
voung lady.” Smiling, he went for-
ward.

“Go on, Sergeant,” said the girl.
“You heard the man, Eat it."

“I ain't hungry,” he snarled, and
stulked away, This had torn it. Damn
women in uniforms. Damn women in
airplanes, Damn women anyway.

Frustrated and sulky, he flipped
the pages of magazines. Frustrated
and sulky, he watched green prairies
fade into dun-colored plains, eroded
and barren. Barren as his future.

She touched his shoulder, smiling
at him under that sorrel hair. For the
first time he really saw her and in
spite of himself reacted to the red
mouth and solid flesh on good bones.

“I'm still mad at you,” she said,
“but I ate wvour artichokes and I'm
not nearly s mad as I was. Besides,
I'm dying of curiosity. Tell me how
a crew chief ever learned to cook
like that and what it's all about any-
way, and maybe I'll forgive vou. I'm
a dietician, but I can’t cook the way
vou do.” .

Childs grunted. She wasn't so bad
after all. Good looks, good tastes, dis-
criminating palate. “Well,” he said,
“the damage is done, but 1 might as
well tell you. There was this Magui
named Alphonse . . "

By the time he finished they were
flying into a late Colorado sun and
calling each other Sally and Clint.
“Clint,” she said, softly, “that’s a
beautiful story. I'm going to tell the
general the truth.”

He sat up alarmed. “Don’t you do
it! You want him to know I Jocked
yvou in the can? You want him to find
out what the doctor really preseribed?
You want him to know [ might have
poisoned him and that he made a mis-
take and congratulated the wrong
cook? Leave it lay, Sally! Never vol-
unteer information to generals. They
know everything already, and it hurts
their feelings to find out they're
wrong.”

“But you've got a right to be a
cook,” she insisted. “It’s your calling.”

He sniffed suddenly, and sprang
like a released catapult. “Put out that
cigarettel”

"What?

{Continued on following page)
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“Gas fumes! We've got a leak
somewhere, Here, put this on, quick!”
He threw her a parachute and darted
forward.

Sally panicked. Raw gasoline stung
her nostrils and she fumbled with the
stiff ‘chute haress while cold fear
spread in her stomach. The general
came back, sniffing like a bird dog.
“Bomb bay tank, I should say. Tighten
that girl's ‘chute and brief her on
escape procedure. Then get forward.”

The WAF trembled. Childs ad-
justed her harness and patted her
shoulder. “Don’t worry,” he said, quiet-
ly. “We've got a little trouble, but
there’s a base only ten minutes away
we're heading for. If that bell sounds,
though, pull this yellow handle and
go out head frst, Got it, Sally?”

She tried to smile. "Got it, Clint.”

He raced forward, putting on his
own ‘chute as he went.

The general had declared an emer-
gency and gone off the air. He cut
his batteries and generators while
the co-pilot strained his eyes against
blinding, sunshot dust, and the navi-
gator computed time and distance by
the sweep hand of his watch. Childs
crouched and sweated.

The tawny dust thinned and a
white geometry of runways sprang out
ahead. “Going straight in,” murmured
the general, and cut his batteries in.

At his slashing gesture the co-pilot
dropped wheels and flaps and they
slowed abruptly. Over-run markers
Hashed beneath, then oil-stained con-
crete, and with a screech the tires
took hold. Firetrucks and an ambu-
lance raced them while the general
tapped his brakes and they came to
a guivering halt.

Childs ran aft, kicked the hatch
open and pushed Sally out. “Run!” he
commanded. “This thing can still
blow,” and dragged her to the shelter
of the ambulance while the firetrucks
herded in, foam nozzles tracking like
antennae,

A staff car with a checkered line
flag drove up and a white haired
brigadier general jumped out to shake
General Drew’s hand. “Nice to see
you, Frank,” he drawled, “but I kind
of sweated you down. Why don’t you
turn that clunk in on a good air-
plane?”

“Glad to be here, Jack,” said the
general. “She's still a good airplane.
Got a fine galley, anyway.” He tumed
to Captain Montrose. “Call me at
Ceneral Braxton's quarters when
you've got her back in commission.”

“Stay for dinner, Frank,” said Gen-
Allen B. Du Mont Laboralories, Ine., Excrntive Offices, 750 Bloomfield Avenwe, Clifton, N. J. eral Braxton, “I'm batching this week,
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located just outside the end of the heater in the pipe that connects the heater with the duct.
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but they lay on a nice spread at the
club.™

“Speaking of dinner,” said General
Drew, "I had a wonderful lunch to-
day. Those [ool doctors have had
me. . . .  Lhe staff car drove away.

They dropped Sally at the transient
lounge and went into the base Hight
hanoar, A white-coverulled alert crew
was probing the B-1Ts midsection
and a bald, worried-looking lieutenant
spoke to Childs. "Found your trouble,
Chief. Seal shot in the fuel selector
valve,”

“Your service stock got a replace-
ment?”

“Not for any B-17," he said. “Pri-

orities are calling Ogden, but even |

if thev've got one it'll be tomorrow
before it's here.”

“Listen,” saitd Captain Montrose,
coming up in time to overhear him.
“Our general’s got to be in San Fran-
cisco in the moming.”

“He won't make it in this airplane,”
said the lieutenant dolefully,

“Hell,” said Montrose, looking dis-
mal. “1 better call him.”

Childs examined the valve assem-
blyv. “If you had a seal 1 could fix
this.”

“No seal,” said the maintenance
officer, Hatly. “"Not for that valve.
Listen, I'm sorry about this. I don't
want General Braxton chewing me
out for grounding you people. He
can get awful tough, that general.”

“Can’t they all?” said Childs, sym-
pathetically.

Captain Montrose returned, swear-
ing. “General Drew said if this thing
wasn't airworthy tonight we could
all start looking for new jobs.”

Childs turned the selector valve
over in his hand, remembering. *We
had trouble like this in England
once,” he said slowlv. “I was a punner
then, but I remember something the
mechanics did. They took a neoprene
seal and micrometerd it to At and.

. You got any seals in vour hy-
draulic shop, licutenant?”

A gum-chewing kid airman tugged

his sleeve, “Some dame wants yvou on
the hormn, Sarge. Over there on the
work bench.”

“What dame? growled Childs.
“I don't know no women here.”

The chewing gum popped. "Don't
ask me, Dad. I ain't no Quiz Kid. All
I know is she asked for you.”

The bald lieutenant was staring at
him. “You can have every seal in the
shop, Chief, if you think they'll help.
I'll go get them myself.”

Childs nodded and answered the
phone. “Oh, Clint!” said Sally. “I'm

(Continwed on page 151)
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eric P. Goulston, Dayton, Ohio; Willlam
H. Hadley, Little Rock, Ark.; Harold R

Hansen, Seattle, Wash.; Arland L. James,
Albuguergue, N. M. Ge-nrée James, Day-
tona Beach, Fla.; William . Kohlan, Min-

neapolis. Minn.; William F. Kraemer, Spring-
field, Va.: Robert M. Maupin, Cheyenne,
Wyo.: Robert H. Mitchell, rtland, Ore.:
Charles O. Morgan, San Francisco, Calif:

Stanley Mull, Benton Harbor, Mich,; Charles
P. Powell, Mobile, Ala.; F. 0. Rudesill, New
Orleans. La.; George Van Leeuwen, Ogden,
Utah; Donald P. Spoerer, Chicago, IIl:
Herbert Stockdale, Colorado Springs, Ciolo.;
Ernest Vandiver, Atlanta, Ga.: John S,
Warner, Towson, Md.; Frank W. Wiley,
Helena, Mont.; Leonard Work, State Cn?—
lege, Penna.; Glenn Yaussi, Lincoln, Mebr.

Akron, Ohle, James D). Wohlford, 1740 16th
5t., Cuyahoga Falls; Albany, N, ¥., Walter H.
Taylor, Dutch Village, Meanands; Atlanta,
Ga., Joel B. Paris, Ridgewood Rd., N'W:
Altoona, Pa., George Knab, 719 1st Ave.;
Arlington, Mass,, Richard Carter, 147 Jason
St.. Baltimore, Md.. Williarn Reber, 335 E,
zith St; Bangor, Me, Martin Cantor, 312
French 5t.; Baton Rouge, La., George Dean,
F.O, Hox 2454; Batile Creek, Mich,, Oscar W,
Brady, 14 Douglas St.; Boston, Mass., E. L.
Shuman, 1625 Commonwealth Ave., Bright-
on; Brooklyn, N. Y. JMBE Grieco, 353
Jith §t.; Cheyenne, Wyo., nald Hefkin,
508 E. 2ith 5t.; Chicago, 1L, Donald Spoerer,
1442 W, 82d 5t.; Chicopes, Mass., Ravmond
J. Tomchik, 104 Granville Ave.; Cincinnati,
Olifo, Dean’ S, Rood, #0008 Lansdowne Ave.:
Clearfield, Utah, Don Hartley, P.O. Box 114;
Cleveland, Ohio, O. M. Fike, 23370 Coulter;
Colorado Springs, Colo., Herbert Stock-
dale, 318 N, Farragut; Dayton, Ohio, Jack
Jenefsky, 1428 Benzon Dr.; Dayt

Fla,, Arch Yelvington, 139 3,

Ave,; Dearborn, Mich., Richard Porch, 8221
Manor, Detroit; Detroit, Mich., Victor
Modena, 12420 Stoepel; Elgin, 1L, Ray Me-
Gau:ﬁ!hﬁé 1168 L(g;uu Ave.; Enid, Okla.,
Cly ins, 430 5. Van Buren; Fairfield,
Calif.; Richard Rowe, 1406 Clay 5t.; Flint,
Mich., Ross Robinette, 4026 Donnelly: Fort
Worth, Tex., Jerry W. Davidson, Med-
ford Court; Fresio, Calif., Walter Willma,
1229 Linden Ave.: Grand Rapids, Mich.,
Edward White, 2726 Albert Dr., S5.E.;
Hagerstown, Md,, C. F, Barclay, P.O. Box
333; Harrisburg, Penna., Robert Green. 4136
Ridgeview Rd., Colonial Park; Hawthorne,

HATIONAL HEADQUARTERS STAFF

Callf,, James F. Czach, P, 0. Box 524: Holly-
wood, Fla.. A. A. Wittenstein, P, O. Box 635;
Honolulu 7. H., William Saunders, P. 0. Box
1618; Houston, Tex., Robert B, Thieme, 5414
berg; Jackson, Mich., Keith L. Hall, 1314
Rhodes 5t Kansas City, Kan., Frederick
Eetts. 400 E. Donovan Hd.: Kenosha, Wis.,
Dale G. March, Rt, 4, Box 655; Knoxville,
Tenn., Laurence Frierson, c/o Hamilton
Nat'l Bank; Lake Charles, La., L. R. Savoie,
Gordon BI&;.‘. I‘mfa; Mich., Richard Tay-
lor, 3010 Westwood Ave.; Leesburg, Fla.,
Brad Hester, 1101 Lee 5t.: Lewistown, Pa.,
Max Flemming, 46 Spancgle Ave.; Lexing-
ton, Mass., Hareld E. Lawson, RFD; Lincoln,
Nebr,, Walter Black, 726 Stuart Bldg.:
Long Beach, Calif., Ernest Dunn, P.O.
Box B126; Los Angeles, Calif., William Bar-
coff, 4257 Strohm, N. Hollywood: Madi-
son, Wis, Edward J. Lottes, 405 Stone
Terrace: Marletta, Ga., Jﬂﬁcﬁh A, Sel-
lars, 401 8. Wooaland Dr.: iami,
Ted Koschler, 10803 NE 9th Ave: Miami
Beach, Fla., John Peterson, 4881 Lake Dr.
Lane, So. Miami; Millington, ¥. J.. H. B.
Venn, Jr., Gillette Rd.: Milwaukee, Wis.,
Leonard Dereszynskl, 2022 5, 13th; Min-
neapolis, Minn., Leonard Stevens, 5493
Erickaon Rd., New Brighten: Mobile, Ala.,
Robert Ely, 2030 Ellen Dr.; Modesto, Callf,,
Zenas Hanson, 625 Reno Ave.; New Haven,
Mo., D. D. Borcherding; New Orleans, La.,
Clyde Hailes, 5218 St. Roch; New York,
a‘. Y.‘hﬁlanls:rnc. Denzer, lﬂﬂﬁrﬂceal? A;;'e..
rooklyn; 3 Utah, Marvin Fischer,
341 23d St Oklahoma City. Okla., Mace
Spangler, 2500 NW 28th St.; Omaha, Nebr,,
J. H. Markel, Jr., 8001 Military Ave.; Pasa-

dena, Calif., Ozro Anderson, 439 N. Cata-
lina Ave: Philadelphia, Fa., Frank Stisbor,
620 5. 56th St.; Phoenix, Arix., B. F. Foote.
Jr., 2310 E. Yale; Pittsburgh. Pa., Robert
L. Carr, 1227 Chelton; Portland, Ore,., Glenn
Currey, 3715 N. Longview Ave,: Sacramento,
Calif., Carson Sheetz, 28029 Fulton Ave.: St
doseph, Mich., Ralph A. Palmer, 2522 Thaver
Dr.; 8. Louis, Mo., Wallace G. Brauks, it
Wise Ave.; San Antonio, Tex., William
Bellamy, 200 Tuttle Rd.; San Die o, Calif,,
Jim Snapp, 3425 Udal ét,; San Francisco,
Calif., Bo Heg!eﬁ', 1763 22nd Ave.: San
Juan, P, K., Jose Rivera, 207 Jose de Diego
St., Rio Diedras; Santa Monica, Calii.,
Theodore Stonehill, 2937 Motor Ave.
Savannah, Ga., Andrew Swain, 1931 Grove
5t; Seattle, Wash,, James R. Nelsen, 11027
Meridian; Skokie, I, Robert Vaughan,
8303 M. Monticello Ave.; South Bend, Ind.
Paul Moyer, 618 E. Washington: Spring-
field, Mo., Carl J. Benning, 523 D'Dg.-
ruff Bildg.: Stockton, t:;lj.[!_', Dean  Wil-
liams, 1627 West Lane; Syracuse, N. ¥, J

Williamm Lowenstein, 1 Westeott St
Tampa, Fla, Bill Byron, 4515 Sevilla:
Taunton, Mass. Robert Ramsay, 12 An-
nawan St; Toledo, Ohio, Jack Speriing,

706 Independence; State College, Pa., John
Fox, RFD =1; Van Nuys, Calif,, Jay j'e-g.-ter,
15815 Hartland: Washington, D. €., Doanald
Steele, 224 Monroe St, Falls Church, Va.:
West Falm Beach, Fla., Edw. L. Johannes,
628 Forest Hills Blvd: Worcester, Mass,,
Charles Cashen, 4 Othello St.: ¥akima,
fﬂh-. Henry Walker, 6403 Summitview
Ve .

Assistont for Reserve Affoin: Edmund F, Hogon
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Executive Director: James H. Straubel
Pregram Director: Rolph V. Whitener
Aumhitent For Special Events: Herberi B. Kalish

Crgonization Direttor: Gus Duda
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A DEPENDABLE
SOURCE

FOR CREATIVE ENGINEERING
AND QUALITY MANUFACTURING

BENDIX Produets Division has long specialized
in FUEL METERING, ENGINE CONTROL SYSTEMS and

LANDING GEAR.

SERVING ALMOST ALL American airframe and en-
zine manufacturers, Bendix can bring much of

the COMBINED KNOW-HOW OF THE INDUSTRY to the

benefit of any one project. .

This advanced Lype fusel metering unit was dey |~I|::||m[ ||._1I Bendix
to include special features for the 10,000-pound thrust class
Pratt & “hillu‘j J-57 lllrlmjrl—ﬂll' engine which puts the
power behind the super performance of the FAD :-'tL_‘ ray.

j&.-— carly as 1945, Bendix brought out a jet engine control which auto-
rl'll.ll.h"u":ln metered fuel during engine acceleration and deeeleration
s0 a5 o avoid over-temperature, compressor stall and "flame omt”,
Sinee then, these features have become a "must™ on all jet engine con-
trols, allowing the pilot to slam the throttle wide open without danger
of ruining the engine, or slam it shut without risk of "lame out™,

Bendix fuel metering is used liil!;l_\- o r|-~;||'|:|. all American air-
liners, and on a great majority of military aireraft. This includes injec-
tion type carburetors and direct fuel injection, as well az fuel metering
and complete engine control systems for jets,

These and other achievements are solid evidence that the aireraft
industry ean continue, as in the past. to look to Bendix for creative
engineering and quality manufacturing.

Float and injection type cachuretors . . . Direct injection foel systems , . .
Fuel metering and engine contral systems for jets amd turboprop engines
« =« « Brakes, wheels and shock abeoching struts for all types of airplanes.

BENDIX 222257 SOUTH BEND wonn  Gomoie” )

AVIATION CORPORATION

Expert Soles: Bendix Intermational Divitien, 205 E. 42nd 5., New York 17, M. Y.




AN the wonldi astage

T O

metropolitan

Soon to fiy on leading airlines throughout the world,
Convair's new METROPOLITAN 440 offers you more [uxiry!
More speed! And the quietest passenger cabin of any airliner!
In addition, the new METROPOLITAN offers you all of the
qualities of passenger comfort and safety that have
made the Convair first choice all over the world!

CONVAIR

A DIVISION OF GENERAL DYMNAMICE CORPORATION

Soon to fly on: 5-A.5, Scandinavian « Sabena, Belgium « Swissair, Switzeriand » Braniff « Continental « Delta - National « Real 5.A., Brazil « Aero 0/Y, Finland




