
THE MAGAZINE OF AMERICAN AIRPOWER

March 19560 35c

THE

J et Age

Complete Report on the AirForce Association's Jet AeConference



Q 44J4

¶4r4

fine weather Arma's self-contained integrated navigation
and fire control systems will contributefo DUCKS materially to the operational effectiveness

and all-weather capabilities of our
and Arma nation's latest tactical fighter bombers.

Arma ... Brooklyn, N. Y.; Garden City, N. Y.

"ALL-WEATHERED" A division ofAmerican Bosch Armo
Corporation.

fighter bombers

,4 g gf ADVANCED ELECTRONICS FOR CONTROL



RESEARCH KEEPS B F.xoodrle FIRST IN RUBBER

How tolanda bomber
ina phone booth

BEFORE B.F. Goodrich engineers brakingassembliesbecausewecanquickly to astandstill in the specified landing
devised and built the computer in confirm new engineering and design time which assures asafe stopping dis-

the upper left hand picture, testing a ideas. And you further benefit by actual tance. The wheel is undamaged.
new brake design was atime-consuming dynamomeer tests which verify the The application ofBFG knowledge
process. Laboratory tests of the finished analog's electronic fortune telling and experience in research, testing, and
product-sometimes even actualftlight At top right you see aBFG forged quality control, assure you of getting
tests-had to bemade before basic design magnesium wheel passing aterrific static the finest wheels and brakes. The B. F.
specifications could be confirmed or modi- overload test. Strains applied by the Goodrich Company. Tire and Equipment
fled. But now BFG design engineers have 500,000 lb. loading machines are being Div., Aeronautical Sales, Akron, Ohio.
a short-cut. An electronic analog, almost measured by resistance strain gages and
small enough to fit in atelephone booth, recorded on the oscillograph.
simulates alanding and gives prelimi- Even more dynamic is the "refused
nary data-in minutes! BFG engineers take-off" test on the 250 mph dynamom-
correct and refine brake design data in eter. Abomber's single wheel and dual ~I
the earliest stages, avoid "blind alley" brake combination must absorb more
tests that could waste weeks or months than 30,000,000 ft.-lbs. of kinetic energy

How do you benefit? We give you -as much force as isgenerated by stopping Tires,wheels brakesi* De-lcers * Heated rubber*

faster delivery by speeding up qualifica- approximately 65 automobiles going 60 Inflatabeiss Rievnuts*sue iactesoerie
tion of our brakes. Wegive you better mph-but the BEGbrakes bring theplane





THE RP-77 IS
... the new tairet drone which exceeds AVAILABLE WITH A

il militaly requiremiens in the CHOICE OF THREE TYPES

inedium peifoirmaince 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 charged engine.
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
recoverable 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 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 Northrop Aircraft, Inc.

The two-cycle
supercharged engine.
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Armament Center Jobs tion, and I'm sure others like me a major degree some of the petty
Gentlemen: The Air Force Armament wholeheartedlv agree with AFA pol- things that are put on Officer Effec-
Center at Eglin AFB, Fla., is, at pres- icy as regards free exercise of the ad- tiveness Report forms.
ent, continuing a rapid rate of expan- vertisers' rights, even beyond your ex- I wonder if Major Warm heard
sion. The need for qualified engineers planation concerning naval air ads. I about the squadron commander who
and scientists in the various fields have a modest income and therefore was practically lifted out of his job
listed I)elow is one vital to the inter- must limit literature purchases to those because he could not meet his fund
ests of the countrv. items which afford the greatest scope drive quota as published in the base

The Armament Center has recently of informative reading, and I cannot newspaper? The poor fool did not set
been given the responsibility for the indulge in purchases of items con- up a collection line at the pay table,
development of aerial munitions, in- cerned twith keeping the blinders on and tried to hedge out of it by quot-
eluding guns, lombs, rockets, fuzes, regardless of the field of fact. Nv ing a certain AFR which prohibited
guided missile varheads, and related jutdgment in selecting and continuing these things.
equipment, exclusive of nuclear veap- purchases of An Fouce has not been Major, USAF
ons. Positions in fields covered by proven erroneous, thanks to von. Keep
this responsibility have now become up the pace and keep us informed- Million or Billion?
open, and are currently being filled. even if it involves the Martian Navy, Gcntlemneo: In the excellent article
Our openings lie mainly for those I want to be in on the know. about the budget in your February
qualified for Civil Service grades be- Frederick W. HLughes issue ("The Next Move Is Up to Con-
t\veen and including CS-5 and CS-14. Chicago, Ill. gress"), you say the final figure of
The personnel most urgently needed $16.518 billion included a last-minute
are physicists, inclanical enlgineers, Here's Another Idea increase for procurement of "half a
ballisticians, and especially electronic Centleien: II the "Jet Blast" section million dollars." I vonder if this
engilecers. Applicants chosen in these of vilr January issue of a great mag- shouldn't have read "half a billion"?
grades may expect to receive between azine. Maj. Luke Warm had some These days, half a million, or $500,000,83 670 i and S10320 annually. complaints about Efficiencv Reports. doesn't buy much.

Any readers interested in applying I must disagree with the Major be- Procurement Officer
for jobs at the Armament Center cause in the cases he cites there was
should submit a standard Form 57, some delinquencv either on the part 0 Billion it should have been. That's
Application for Federal Employment, of the individual rated or one of his what happens when ie get bad about
available at any first-class post office, subordinates. I know of several cases the mudget.-The Editors.
to the Civilian Personnel Office, 3201st where the only defect was in that the
Air Base Wing, Eglin AFB, Fla. Any superior's wife did not like the indi- Total Unification
information they desire may be ob- vidual or his wife. This sounds like Gentlemen: I would like to see as a
tained by \riting to the saine address. sour grapes, but the bos vwho were sequel to Major de Seversky's article

Lt. Col. Harry R. Beamer RIFed back in '53 \ill back me up. ("Obsolete Thinking," January '56),
Eglin AFB, Fla. I don't think Luke has the answer a study by some organizational genius

with his Review Board. I can't pic- outlining a plan for complete unifica-
Wrong End of the Funnel ture anyone triing to get any satis- tion of all US armed forces. No more
Gentlemen: I have just finished read- faction "b airing their troubles at an Army, Navy, Air Force, Marine Corps,
ing your reply to "It was signed by open hearing. Can you picture a Re- Coast Guard. but one Armed Force,
an Air Force captain whose naine \ve servist trving it? with perhaps lower echelon comnands
were unable to decipher" ("Shooting I think a better solution is in the specializing in the vairious functions.
the Breeze," page 2., January '56 is- machine age. Some of the better Unification. under this plan, vould
suti of Am iFOtE Magazine). This civilian brains working for the Air include even such things as the uni-
celebrated captain who mustered up Force can devise a foolproof IBM-type form we wear; and would outmode
the gall to address your office as "Dear of rating system that can prevent to (Continued o page 7)
Navy League" reminds me of a num-
ber of people I have known who con-
sitelvieIwlifethroughthewonl AIR FORCE Maga:'ine is published monthly by the Air Force Association. Printed in
entd(f the funnel and in somei effect U.S.A.,Re-entered as second class matter, December 11. 1947. at the post office at Dayton,

Ohio. under the act of March 3, 1879. EDITORIAL CORRESPONDENCE AND SUB-
hale "protected" us from the facts SCRIPTION should be addressed to Air Force Association. Mills Building, Washington

6. D. C. Telephone, Sterling 3-2305. Publisher assumes no responsibility for unsolicited
that rightfully should have been ours. material. CHANGE OF ADDRESS: Send old address adnew address (with zone number,

if any) to Mills Building, Washington 6, D. C. Allow six weeks for change of addressThese 1arrow-mindd people are the SUBSCRIPTION RATES: $4.00 per year. $5.00 per year foreign. Single copy, 35 cents
type onew Would find peering the wrong Association membership includes one-year subscription: $5.00 per year (Cadet. Service,

"I and Associate membership ako available). ADVERTISING CORRESPONDENCE should
wvay through apair of binoculars, and, be addressed to Sanford A. Wolf Advertising Director. 114 East 40th St., New York 16,

N. Y. (MUrray Hill 9-3817). Midwest office: Uiben Farley & Company, 120 S. LaSalle St.,
i) various other applications of the Chicago 3. Ill. (Financial 6-304. West Coast office: Hugh K. Myers. Manager, 685 S.

. Carondelet St., Los Angeies, Calif. (DUnkirk 2-6858). TRADEMARK registered by thesame ideology, apply this act to their Air Force Association. Copyright 1956, by the Air Force Association. All rights reserved
Wav Of life, etc. under Pan American Copyright Convention.

I have been in AFA since its incep-
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KEEPING AN EYE ON
THE IONOSPHERE

The F layer, 175 miles up, is a lively region. Crackling with
geomagnetic 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 to the many electro-mechanical difficulties of

controlled missiles.1High reliability and low cost have
made it a favorite Service research tool since 1947.

Solid- and Liquid-Propellant Rockets for Assisted Takeoff and In-Flight
Thrust Augmentation of Piloted Aircraft * Solid- and Liquid-Propellant
Boosters and Prime Powerplants for Missiles * Thrust Reversers * Auxiliary
Power Units and Gas Generators Upper-Atmosphere Research Rockets
Underwater Propulsion Devices * Electronics and Guidance * Ordnance
Rockets * Explosive Ordnance, Warheads, and Armament * Flame Throwers

Propellants and Propellant Chemicals * Primary Batteries * Pressure
Vessels * Architect-Engineer Services * Rocket Test Facilities

-,CORPORATION

A Subsidiaryof AZUSA,CALIFORNIA

The General Tire& Rubber Company SACRAMENTO, CALIFORNIA

MORE POWER FOR AIR POWER



,breaking through

problems of

supersonic

propulsion

THE WEAPONS SYSTEMS CONCEPT IN ACTION

Joining skill and experience in reearch. Joint Techinical Committee, these rev-
develoloinent. and production of super- ognized leaders in the fields of rocket
sonicpowcrplantsandfuels,o1arquardt and ramjet engine design, chemical
Aircraft, Olin M\athieson Clheincal, research, metallurgy and fuels are add-
and Reaction Motors denionstrate the ing new teai impetus to the advance-
weapons systems concept in opera- ment of supersonic aircraft and missile
lion. Coordinated through the OMAR propulsion.

Engineers, chemists, physicists, production and tool specialists a wide
variety offascinatin, careers await u on this weapons systerns team. For
information write OAIR Employment Officer at the company nearest you.

MARQUARDT AIRCRAFT
OLIN MATHIESON CHEMICAL

REACTION MOTORS

2A
Marquardt Aircraft Company Olin Mathieson Chemical Corpo.ction Reaction Motors, Inc.

Von Nuys, California New York, New York Denville, New Jersey



AIR MAIL CONTINUED

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
Single Omni/ILS is Fine ...

Son's Photo
Gentlemen: The November '55 issue Dual is Better ... Now the
of Am FOiCE 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 ver% much to secure a Course Director
print or copy of this picture.

For your information, my son did gives new Ease, Precision and Safety in Navigation
sixty-five combat missions as pilot of
a B-26 during World War II, over You've experienced the advantage of omni/ILS navigation and seen how
Italy, France, and Germany. He joined DUAL installations make flying twice as simple. Now ARC offers its new
the Air Reserve on release from active COURSE DIRECTOR to give you a real "hand-up."
duty in 1946, was called back in May Working with your omni/ILS equipment-single or dual-the COURSE
of 1951, and has decided to stay as DIRECTOR supplies automatically computed steering information for all

. EN ROUTE, INTERCEPTION, HOLDING, INBOUND AND OUT-
long as theAirForcewillkeepim. BOUND ILS APPROACH PROBLEMS. This precise steering data is
Hedid thirty-sixmorecombatmis- clearly presented, and there is automatic compensation for cross-wind.
sions out of Japan as pilot of an RB-50, Heart of the instrumentation is an electronic com-
and is currently assigned to Wichita, puter which performs all your calculations. The
Kan., undergoing training in RB-47 slaved gyro provides stabilized heading data. You Reliable.

jet bombers, simply set a course and steer to keep the vertical sighweighr,
Lt. Col. Alton C. Britton, USAR needle centered on your regular Cross-Pointer CAA Certificated ,

Battle Creek, Mich. Meter.
Teamed with DUAL ARC Type 15D Naviga-

tional Receiving equipment, (or other standard
* The picture is on its waU.Thanks VHF Navigational equipment), the COURSE DI-
for your letter-te think our readers RECTOR takes 90% of the work out of flying ...
are al etas interested in more ikourarh n ease, precision, and safety. k 1
tion about people who appear in our See your nearest ARC Dealer or write now for de-
unidentified photos.-The Editors. tailed illustrated literature. \

Correction Please Omni Receivers * 900-2100 Mc Signal Generators - UHF and VHF Receivers and
GenleoenInteaticec d ~Transm~itters - 8-watt Audio Amplifier-s . 10-Channel solton Amplfiers IF Receivers

Gentlemen: In the article entitled "Art and LoopDirectin Finders - CD CAurse Directors
of Common-Sense Management," in
the "Jet Blasts" department (January ircraft adio Cororation OONON, NEW JERSEY

'56), Lt. Col. jasper L. Godwin, Jr.,
states, quite erroneously: Dependable Airborne Electronic Equipment Since 1928

"North American Aviation has
faced the problem of rapid personnel dustry; but in 1954 and 1955 they job evaluation program, with rate
turnover for years in its Columbus, ran one-half, and one and one-tenth ranges and job descriptions, was im-
Ohio, plant." percent lower, respectively. ported from other company installa-

Personnel turnover rates at the Co- Colonel Godwin compounds his tions by the Columbus Division when
lumbus Division of North American error when he says that the situation it began operating in December 1950.
Aviation, Inc., during the five-year which he cites, incorrectly, has ex- Again, it is a matter of record that
period this division has been in isted "for years." The implication he this program had been in effect at
operation, have been lower than the leaves is that here is a problem which other North American Aviation in-
turnover rates for all manufacturing has existed for a great many years. stallations for many years before.
industries during the same period. Furthermore, Colonel Godwin W. R. Hilbrink

Separation rates at the Columbus writes that the solution to this prob- North American Aviation, Inc.
Division have been comparable to lem, which actually did not exist, Columbus, Ohio
those of the aircraft industry. For "has been to insist upon precise,
example: in 1952 and 1953 the Co- formalized procedures for the accom- Principles of Good Management
lumbus Division rates ran eight-tenths plishment of every single job regard- Gentlemen: It was with a great deal
of one percent and one-half of one less of its simplicity or complexity." of interest that I read your "Jet Blast"
percent higher than the aircraft in- The fact of the matter is this: A (Continued on following page)
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AIR MAIL CONTINUED

which appeared in the January '56 is-
sue of Am FonCE 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, N. Y.

Gentlemen: Recently, I became a
member of the Air Force Association,
and one of the many rewards I re-
ceive is your Am FORCE Magazine.

In each issue I read with great
interest the "Jet Blasts" section. I
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 initiative to improve the
Air Force-and themselves. For ex-
ample, in the January '56 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 LuckyN W HA Centlemen: The account of a flight

LEW 000A1 L of things to come from Piasecki. . over the old air-mail route by Samuel
Taylor Moore in your January issue
was very entertaining and narrated

Startling new flight concepts are taking shape on the drawing well the trials and tribulations of cross-
boards-in the test cells-of the Piasecki Research and country flying of that era.
Development Division. Mr. Moore, on page 115, states

New airfoils, new control devices, new lift configurations- "Thankheaven,thebrakesworked."-

these are the building blocks of future Piasecki developments. He should thank heaven he had
brakes, as I never saw brakes on a

Looking to the immediate future, progress has already been D-H, or on any other airplane in 1924.
made in Vertical Takeoff aircraft. New and improved heli- Perhaps they did not issue them to
copter designs-projections of Piasecki's long research and second lieutenants. Maybe my friend
engineering experience in high performance helicopter design MeDuffie had a pull. '
and production-are nearing the flight stage. Col. H. T. McCormick
Today, many different models of Piaseeki helicopters are USAF, (Ret.)
flying for the three Armed Services ... everywhere ... doing Reseda, Calif.
dozens of difficult jobs. Tomorrow, the shape of Piasecki air-
craft to come will be a vital part of our Defense picture, our World's Oldest Pilot
air transport scene. Gentlemen: I was thrilled over the

In the future, as today, Piasecki will design and build aircraft space you gave to the November AFA

for performance, for versatility-for the toughest jobs. affair here in Riverside. It was very
interesting and stimulating. I have sent

ENGINEERS NEEDED FOR: DESIGN* AERODYNAMICS mny copy of the January issue to Mr.

TESTING * STRESS ANALYSIS *AIRFRAMES Montee, the ninety-three-year-old pilot
whose picture appeared with the

SendresumetoJohnTannone,Jr.,EmploymentRepresentative other Riverside pictures. Mr. Montee
accompanied me to the banquet that
night. The CAA says he is the oldest

HELICOPTER CORP. active licensed pilot in the world.
MORTON, PENNSYLVANIA Nellie Korf

Riverside, Calif.
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FORECA ST: SECURITY-Northrop'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.S. Air Force's most

strategic bases, ready to rise and destroy hostile aircraft under "impossible" weather

conditions. Also included are Radioplane Company's versatile drones and missiles, and

Northrop's unmanned Snark SM-62 intercontinental A-bomb carriers. New weapon/

systems of tomorrow are now being developed by Northrop engineers and scientists. g
Economical output and prompt delivery are assured by Northrop's balanced produc- LA 0 R 1 1 I R 0 I

tion force which capably matches the company's years-ahead vision and planning. NORTHROP AIRCRAFT, INC. -HAWTHORNE, CALIFORI-A

Pioneer-s *i AlII Weather and! P/!otless Flicht



Airborne Mule Skinner

for today's Defense

ow to the service of supply comnes
a new idea in nilitanr logistics-

air transports that rival the train in
tn-nile cost. Newest and largest, now on

the way, is the turbo-prop Douglas C-133.

About to undergo flight tests, C-133 packs the
load of firefreigt ars into its htgeh ull, loads 96'
of militarv or construction equiptnent-fullv as-
seitbled and ready for action-through an adjLst-
aIe platform ramp in its tail section.

Speed and range are still secret but C-133
ability to shuttle back and forth across oceans
gives it the cargo potential of a 7000-ton ship.
Cost drops drasticall because C-I33 gets material
into action in hours, rather than weeks or months.

A-

i tcargo transport-the Dough s C-133A

Development of the Doulda C-33 shriiks supp
n'es and holstrs Amrica s tLrmed strettl. Put the core

of that strength is the personnl Imtaninintt posts and air-
craft. Ask vour local recruitig oflic tout the o)p~ol-
tunitis i the U. S. Air Force.

Depend on > First in Aviation



wingpBy Wilfred Owen

Last year the scheduled airlines of the United States
carried 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.

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.

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.

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.

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 SEE PAGE 134
operating in foreign countries.

* a 0

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

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

a 0 *

In Colorado 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.

For US carriers the 1955 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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reputation seems..

A reputation can be pathased or promnoted.

It miay 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 achievemnent and in fine works .. .

we are that mnuch 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. New ideas and new developments ... brought about

through the genius 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 electronic

manufacture. Indeed, Progress is our Most Imoortant Product.



.. character is!

BOMBER DEFENSE

FIRE CONTROL RADAR

SEARCH RADAR

INDICATORS: DISPLAY

COUNTERMEASURES

NAVIGATION

MISSILE CONTROL

SUBMARINE DEFENSE

COMMUNICATIONS

FUZES

LMEED P70gresIs / Our Moso /mnpo'rant Podva
with its scope of operation so vital to the continued

well-being of the free world . . , and the established GENERAL )ELECTRIC
standards of other departments of General Electri2 . . . assumes its

part in maintaining character. The company', great heritage
LIGHT MILITARY

is translated ... and magnified. here, in traditional research,
ELECTRONIC EQUIPMENT

sound testing,skillfuldevelopment,andhighlycompetent

workmanship. DEPARTMENT

.Your LIGHT MILITARY ELECTRONIC EQUIPMENT

needs can be trusted to no better minds and hands. F ENC H ROAD . UTICA , NEW YORK



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, eliminating4t_ ground handling equipment.
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AIRPOWER IN THE NEWS
SiMissiles were again very much in the news. Sen. Stuart
Symington, (Dem-Mol, appearing o the NBC-TV pro-
grai "Meet the Press," said "I don't 'believe' the Soviets Gils k
are ahead of us in ballistic missiles-I state that they Iarin e5,
are ahead of us in ballistic missiles." He also said that engineer. has been
the Russians have fired missiles that went "hundreds of named to receive the
miles farther than anything this country has ever tested." 1955 Lawrence Sperry
Senator Sington, first Secretary of the AF (in the Tru- Awr b htiat
man Administration), criticized the present Administra- Sciences. The 33-
tion's policy with regard to missiles and said, "Every year-old engineer
day we don't reverse our policy is a bad day for the was direct]N respon-
FreeWorld." dayfosile for develop-

Free Woment of thle guidance
Earlier, another Senator, Henry M. Jackson of Wash- sySteml used Oi te

ington, said there is "danger that the Soviets may fire Martin TM-61
a 1,500-mile ballistic missile before the end of this year." Matador.
He called for "all-out work on critical projects today to
avoid all-out w\ar tomorrow," and said the balance of
world military power would swing to the Soviets if the
wNon "the critical race" for a long-range missile. le urged
appointment of a "full-time civilian administrator, re- search on other weapons-particularly those that we could
porting directly to the Secretary of Defense and to the develop in the next couple of years, to have ready while
President," to give the whole missile set-up the "maximum we're still waiting for completion of the ballistic missile."
effort of which this nation is capable." Gardner joined the Eisenhower Administration in April

On the heels of Jackson's speech to the Senate, Defense 1953 as a special assistant to the Secretary of the AF for
Secretary Charles E. Wilson announced that he planned Research and Development. He \as later appointed As-
to appoint iust such a person. The new missiles "czar," sistant Secretary.
according to Secretary Wilson, will have unusual powers And, in a report to the President. the National Advisory
and responsibilities. Wilson said this project had been on Committee for Aeronautics said, "There is evidence to
his mind for some time and emphasized that his de- indicate that our present position of leadership in the air
partment was already "working quite effectively in the has been challenged by a potential enemy. To maintain
missile field." at manageable cost, the necessary airpolver of requisite

As a result of a basic policy disagreement (see page quality demands continuous research to anticipate the
43), Trevor Gardner, Assistant Secretary of the AF for requirements of tomorrow's weapons.
Research and Development, resigned in protest over the
wav the R&D program is being run. In making his resig- While US veapons experts were expressing alarm at
nation known at a news conference Gardner said the main the rate of Soviet technological progress in that field,
issue involved was his failure to receive 8200,000,000 there are indications that the Reds are not exactly stand-
more for acceleration of research and developmuent, espe- ing still in application of nuclear energy for power. If
cially in missiles, that he believed necessary. How\ever, the Russians are successful vith their present plans. they
one nan who knows Gardner vell but refused to be identi- will have atomic electricity plants with greater capacity
fied, said that his resignation vas due to "much more than than that estimated for the US and Britain combined by
the guided missiles program," and that "he is dismaed 1960. Russian plans call for completion of plants by
at what he considers dangerous paring of money for re- 1960 with a total capacity of up to 2,500,000 kilowatts.

0 Lt. Gen. Thomas S. Power, commander of the AF's
Air Research and Decelopment Command, said in a
speech in New York that the Russians have the largest
fighter defense force in the world, and that their bombers
cas be compared with the most advanced aircraft 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 countrv."

N At a luncheon of Edison Pioneers on the 109th birth-
daxof Thomas Alva Edi-on, 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 phrase-the massive deterrent
principle broadened from its posture of passive or retalia-
tory military strength to an active and continuing campaign
ou social, economic, and psichological fronts." lie arnld
that Americans have failed to recognize the "immense
psychological value" of atomic energy as a symbol of hope

AtAA[e geCnerne AniArSand peace and said "our adsersaries have not been soAt AFA jet Age Conference, Arnold Air Society Nationalpec
Commander Gil Petrina, right, and Richard Berry invite reluctant. Should the Soviets actually deliver," he added,
AF Secretary Quarles to tile Society's '56 Convention. (Contiumd on page 19)
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mW One out of every ten people who work at Republic
Aviation is an engineer. They represent 38 different

skills and the combined experience of more than
9,000 years of aircraft development.

It was the high calibre of this engineering ingenuity

a number of "firsts" that marked milestones in avia-
tion progress.

Vision and operationot versatility were significantly
enhanced when a Thunderjet made the first jet non,

stop Atlantic crossing demonstrating the possibilities
of inflight refueling. The first fighter with "atomic

capability'' was a Thunderjet. The RF-84F Thunderflas
is the first swept-wing fighter specially designed for

arrmed photo reconnaissance. 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 utilized in de-

signing and building Thunder-craft of the future.

FAMN/AF /ON ISAD NY



-ready for action!

QNF OF THE MOST potent defense
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 "watchdog" is to

track down an enemy and put him out

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 important
contributions to its development. This

has been particularly true in connec-

tion with the proximity fuse, the

mechanism which extends the effective

target range and enables the "Terrier"

to demolish an aircraft the moment it
gets in the vicinity of the marauder.

From the first sketch to the final,
super-accurate mechanism, Philco pio-

neered and completed this assignment

in cooperation with the Navy. Philco's

world famous scientific knowledge and

skill is a continuing factor in the de-

velopment of tomorrow's defense for

yourprotection ... tomorrow's quality
products for better peacetime living

throughout the world.

US.S. Boston, the Navy's
first guided-missile ship
with its 'Terriers" ready
for action, as it was com-
missioned at the Philadel-
phia Navy Yard.

PHILCOOCORPORATION



AIRPOWER IN THE NEWS CONTINUED

"the forces of freedom may lose the economic war to the
forces of aggression, and thus doom the world to Commu-
fist domination-without a bomb ever being dropped._

E 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 S4.50 a month, of the cost
of the private health insurance, and the governmnent would

pay the rest. The dependents would then be cared for ii
civilian hospitals when facilities in military hospitals ar
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."

E Debate continues on the effect of radioactive fall-out
on human health. At the Northwestern University Alumni (eorge Smith completes hi. first i-t ilight ince he be-
Fund lecture series, Dr. Willard F. Libby said that "at came first to survive supersonic bail-out at low altitude.

E AIRPOWER 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 1953. . . . A MATS Boeing YC-

1M1J. Geni. Luca VBeau, Ge La . 97J Stratofreighter (powered by four Pratt & Whitney

of the Civil Air T-34 turboprops) recently flew from Harmon AFB, New-
Patrol, has joined foundland, to Prestwick, Scotland-a distance of 2,350

Consolidated Diesel miles-in six hours and three minutes. It was hailed in the
Electric Corp. as British press as "the fastest time for a propeller-driven

Vice President in aircraft." Two SAC Republic F-84F Thunderstreaks
charge of foreign acf" TunerAks

operations. General set a new record when they flew from Turner AFB,
Bean is stillan Ga., to Los Angeles and back in eight hours and thirty-

advior to CAP. oneminutes.Theyrefueled 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-

present rates," the hazard to humans is insignificant. He sioned. It will be stationed off the Pacific coast as part of

warned, however, that there is "a very real hazard" with- the Continental Air Defense Command under Gen. Earle

in a few hundred miles of a surface nuclear explosion. E. Partridge. ... The Air Training Command has cut
its accident rate to fifteen for every 100,000 flying hours.

*The Institute of Aeronautical Sciences 1955 Robert M. This compares with a rate of twenty-nine for every

Losey award for "outstanding contributions to the science 100,000 flying hours in 1951.
of meteorology as applied to aeronautics," has been pre-
sented to Lt. Col. Robert C. Bundgaard, director of the E STAFF CHANCES-Brig. Gen. James E. Roberts, for-

AF's high-altitude weather research "Project Black Sheep." merly Commander of the 3595th Combat Crew Training

Colonel Bundgaard, based at Andrews AFB, Md., was Wing, Nellis AFB, Nev., has been assigned to Hq., ATC,

cited for developing and improving high-altitude weather Scott AFB, Ill., as Inspector General. . . . Maj. Gen.

forecasting techniques. Lyman P. Whitten has been relieved from duty as Com-
mander, Middletown Air Materiel Area, Olmsted AFB,

N The Army's research chief, Lt. Gen. James M. Gavin, Penna., and has reported to the 1100th Personnel Proces-

told the Aviation Writer's Association that the Army needs sing Sqdn., Bolling AFB, Washington, D. C. His post was

airmobilityandthatarmies gearedtogroundvehicles filled by Maj. Gen. George R. Acheson, formerly Com-

are "out of the window." Speaking at the National Press mander, Alaskan Air Command, Seattle, Wash. . . . Brig.

Club in Washington, he said that the Army needed "highly Gen. Will W. White retired from his position of Staff Di-

sophisticated" troop-carrying planes capable of flying close rector, Petroleum Logistics Division, Office of Assistant

to the ground, moving troops and cargo around on a Secretary of Defense.... Brig. Gen. Milton F. Summerfelt

widespread battleground. He denied that the Army was has been relieved from duty with the Advance Planning

trying to build up its own air force but said that it did Group, Europe, and assigned as Deputy Chief, Military

need specialized. low-flying planes, and rockets and mis- Assistance Advisory Group, Germany.... Maj. Gen. Byron

siles for battlefield use. E. Gates retired from active duty at Chanute AFB, Ill....
On April 1, Lt. Gen. Charles B. Stone becomes Senior AF

W North American Aviation test pilot George Smith is Member, Military Staff Command, United Nations, N. Y.

now back on the job and has flown an F-100 Super Sabre . . . Vice Adm. Alfred M. Pride relieved Vice Adm.

again (see cut). Smith attracted world-wide attention when Harold M. Martin as commander of the Navy's Pacific

he bailed out of his crippled F-100 above the speed of Fleet air arm on February 1. Admiral Martin retired after

sound. thirty-seven years of service.-END
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GENERAL ELECTRIC ANNOUNCES

New 20 KVA hydraulic
constant speed drive

w..weighs only 35 lbs
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

1% 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 belowx for bulletins on G-E constant
speed drives.

Progress /s Our Most /mporAnt Pronuc

GENERAL ELECTRIC

Mail coupon to: General Electric Company, Section E221-13, Schenectady 5, N. Y.

Please send me these bulletins on G-E hydraulic constant speed drives:

GEA-5979 G-E Hydraulic Constant Speed Drives

ACTUALSI Z E GET-2480 Theory of Operation
GED-2583 G-E 20 KVA Drive Template

Photograph of the new General Name.
Electric 20 KVA hydraulic constant I
speed drive illustrates the small size Position ------ ----------------------------
of the 35-pound unit. I

Company - -------------------------- State

.mm ~City___. Sat



-4 g 4

Jet-to-jet refueling at 500 miles an hour

The Boeing jet tanker prototxpe is pic- Besides proing out the airplane itself, signing and producing more largem, ulti-
tured above making a refueling contact the prototype makes it possible to test jet aircraft than any other company in
wvith an cight-jet -5'2 bomber. thoroughly the streamlined new Bocing the world. These include the B-52 eight-

This operation is part of an intensive Flying Boom, and all aspects of jet-tojet jet bomber, and more than 1200 six-jet
test program in wxhich eery detail of refueling at speeds above 500 miles an B-47 medium bombers. In addition,
America's first jet tanker, the Bocing KG- hour, and altitudes over 35,000 feet. This Bocing pioneered the development of
135, will be proved out well before the meansthatwhendelivcriesoftheKC-135 aerial refueling. It has built more than
first production model rolls off the line. to the Air Force begin, the airplane will 600 Boeing KC-97s, the standard pro-

For more than a \ear the Bohing proto- be operationally proved. And it will be peller-driven tanker of Strategic Air

type has been accumulating the kind of equipped with a flight-tested jet-speed Command.

data obtainable only in actual flight. Re- refuelingsystem. This is the unequalled background
sulting developments and design refine- The prototype has, during its hundreds that gives assurance to the Air Force, and
ments have already been incorporated ofhoursofgruelingtestfling,performed to the nation, that the Bocing KC-135
in the KC-135s now taking shape in beyond expectations. This in part is a will be another outstanding, dependable
Boeing's Renton, 1ashington, plant. result of Boeing's unique experience de- aircraft.



AIRMAN'S

EW book writers today are able to translate the highly Wm m
technical jargon of aeronautics into colorful layman's

language. Lloyd Mallan is one who can. For this reason Pat. STEEL SHELVING
his Men, Rockets and Space Rats (Julian Messner, $5.75) Pend.
becomes a landmark in air literature. It is a story of bold,
dedicated men, human drama, tension and sacrifice; of
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 evevitness 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 S. Power, USAF,
head of the Air Research & Development Command, fore-
words this excellent book.

lIn a field closely allied to rocketry, a new four-volume ,
series is under way, Principles of Guided Missile Design, installed fast without tools...
edited by Capt. Grayson Merrill, USN. The series plans combines high strength with
comprehensive treatment of basic principles in missile
technology. First to appear is Guidance, by Arthur S. Locke low installation cost
and personnel of the Naval Research Laboratory (D. Van KLIP-BILT, the revolutionary new boltless steel
Nostrand, $12.50). It considers the problems encountered shelving, provides the fastest, simplest assembly of
in directing missiles from launching to target. A highly high strength storage equipment yet developed!
technical book, it is excellent for engineers, military and All fastening is with simple clips... easily installed

civilian scientists, and college graduate students. by hand yet ingeniously designed to hold shelves,

Another missile volume, Guided Missiles in War and panels, dividers, and T-posts of various thicknesses

Peace, by Maj. Nels A. Parson Jr., USA (Harvard Univ. pressure tight. Clips can be quickly disengaged,
thehistoryofmissiledevelopment too, to permit easy rearrangement or disassembly

Press, $3.50), treats of shelves.
and the missile as a military weapon. A less technical work, Manufactured in standard sizes and parts.
it is of interest to both layman and the professional airman.

Tops among the recent spate of WW II "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 SHELF CLIP
long evasion trek through bitter cold, mountainous Norway Just three parts for quick
into Sweden includes almost unbelievable accounts of T-POSTS PUNCHED installation. Hardened cadmium-

andcourage. ON Viv" CENTERS plated threaded stud and two heavyhardship, suffering stellisdneavngtapethea.Hld
Air Force fiction receives a noteworthy addition with steel clips, one having stamped thread. Holds

The Hunters, by James Salter (Harper and Brothers, topre ent le m agbingw hev illee T-dpo
$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-liow many MIGs you've downed. The
fierce competition into which this leads, sets the pace for PANEL CLIP DIVIDER CLIP
an outstanding air novel of swirling jet air combat, adven- Secures back panels Locks into two shelf
ture, tension, and driving emotions. The author (Salter to shelf flanges. Engaged holes to provide firm
is a pen name) is a regular AF officer, Korean vet, and at each shelf level. Quick- anchorage. Clips are flat,
presently an AF jet squadron commander. ly installed from in front do not interfere with

Fiction, frank, and written with realism, The Long of shelving, storage.

Night, by Martin Caidin (Dodd Mead, $3.00) tells the
story of an atomic attack on a modern American city and A SHELFFOREVERYLOAD
how the Civil Defense machinery goes into action as the A. For average loads
city fights for its life. At 9:33 P. M. one November night B. For heavy loads
enemy bombers unleash the atom over Harrington, USA, (Frontandrearflangesreinforced.) WRITE FOR
pop. 500,000. What follows is pictured in scenes ofterror, .For extra heavy loads BULLETIN 701
death, and destruction, compounded by the firestorm (TypeBwithsidesandc
phenomenon. Caidin's info came from Japanese records of reinforced.
Hiroshima and Nagasaki and from personal interviews with L d*
Japanese authorities who lived through the atomic attack.

AF subject paper-backs are currently on the stands. T
Down, by Walt Grove (Dell Publishing Co., 35<), a pocket 103 S. MICHIGAN AVENUE WELLSTON, OHIO
original, is an adventure novel of an AF jet pilot's crash B
and rescue in the lonely Arctic. The Secrets of Outer Space
by Lloyd Mallan (Fawcett Publications, 7 5 o) is a com-
panion volume to his Men, Rockets and Space Rats.-END
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NOW...a powerful electric

STARTER
FOR

MIDGET
TURBOJETS

Starting a lightweight turbojet engine, such as the 1000-
pound thrust Fairchild J44, is never a problem with the
ruged 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 144 turbojet engines being used as
wing-tip thrust assist power plants on Fairchild's C-1231
Assault Transport. Modifications of the D62 are in use
on other specialized applications including Solar's gas
turbine driven a-c power pod installations on theConvair

EngineMountingPod AND20002,TypeXII-S C-131B. In addition, a new higher speed starter
(exceptoppositerotation) extremely light in weight for small turboprop engines

Starter Input: has been developed and is being engine tested.
Voltage, d-c 22-28
Current, amp (max) 450 Special Features

Starter Output 30 lb-ft @ 800 rpm, 24 v Features of the J&ll Model D62 include: grounded,
Gear Reduction 7:1 irreversible, series-wound, interpole-type motor;
Torque Limiter: planetary reduction gearing with multiple disc torque
Breakaway Torque, lb-ft (max) 80 limiter; and an automatic jaw meshing mechanism,

Slipping Torque, lb-ft (max) 65 providing quick-acting positive engagement.

Slipping Torque, lb-ft (min) 55 This small power package or a modification of it
Jaw Teeth, number 3 engineered to your particular application may be the
Rotation, viewed from answer to your starting problem. Send for complete data

anti-drive end Counterclockwise including performance curves and dimensional drawings.
Weight, lb (approx net) 25 Write Jack & HeintzInc.,17610 Broadway,Cleveland 1,

Ohio. Export Dept.: 13 E. 40th St.. New York 16, N.Y.

OPPORTUNITIES FOR ENGINEERS

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

@1955 byJack &Heintz Ine

JACK & HEINTZ ;oinoe AICRAEFT



GOVERNM ENT PRODUCTS DIVISION

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 Rheem has become a symbol of both
quality and dependability.
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

Rheem Manufacturing Company * GOVERNMENT PRODUCTS DIVISION

DOWNEY, CALIF. * SAN PABLO, CALIF. * WASHINGTON, D.C. * PHILADELPHIA, PA. * BURLINGTON, N.J.



SHOOTING THE BREEZE
WITH JOHN F. LOOSBROCK, MANAGING EDITOR, AIR FORCE MAGAZINE

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.

News item from The WasIhington 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 years ago. Now he's
back at the Pentagon, still popular but perhaps not so
much with the Navy. He's now Sgt. Gillikin of the Air
Force press desk. He switched uniforms after sixteen
years in the Na',i." Stout fella, Gillikin.

Ce. Carl Spaatz. writing in Newsweek Magazine, re-
centl\ grasped a nettle that has been gingerly ignored for
some time. In connection with the military budget for
Fiscal Year 1957, General Spaatz said: KIenneth Gehrke, 17, of Clevelad. gives Gen. Nathan F.

"The defensedollarcould be made to go tent-five Ting his iodel of a futuristie, 2,000 to 8,000 mph"Th deens dolarcoud b mae t (Y tveny-fvc ranijt transport. Gehrke won a model-building contest
percent further than it will go, if it could be wisely and s 1 oA.sored by the Chamber of Commerce in Dayton, Ohio.
prudently spent. However, for this to be possible we need
true unification of the services-not the partial and half- Defense with a Chief of Staff and a General Staff, care-
hearted unification we now have. All branches of the fully selected from outstanding graduates of the National
armeld forces should be placed under the Secretary of War College. Personnel should be dressed in one uniform

except for ceremonial occasions. Then traditional dress uni-
forms of the individual services should be worn. Career
personnel of any service should have freedom to transfer
to any other service without loss of rank. The opportunities
thus created would make career service more attractie
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 adenate defense system and to maintain it in-
definitely without overtaxing the national economy."

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

There's a bill in Congress to provide free barber services
According to the Waco Manufacturing Co., Minne- for military personnel-a true fringe benefit. We wonder
apolis, these "frames and braces" are made of high if this applies only to haircuts or whether it includes free
carbon steel tubing. They can also he made into shaves, manicures, shampoos, massages, hot oil treat-
rolling towers by the addition of casters and have ments, and shoe shines.
the advantages of light weight, heavy load capacity,
low cost, easier storage, and increased mobility.
They are, of course, talking about their new light- Here's a project we think worthy of support. Col.
weight scaffolding. The girls? All we lknow is that Dean Hess, presently special assistant to the Deputy
they are carrying twenty-one feet of scaffolding Chief of Staff, Personnel, is heading a non-profit group
capable of supporting 4,200 pounds. 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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SHOOTING THEBREEZE CONTINUED

started during the Korean war wheni Colonel 1ess anod
other USAF men flew hundreds of w\ar orphans out
of the fighting zone to safety. The story of "Operation
Kiddvcar" is being made into a movie by Universal-
International and will also appear this fall in book form.
published by McGraw-Hill. Profits will go to the orphan-
age. Anyone 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.'

It's little vonder the pubic 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.

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-year-old boy
thought the dentist was hurting his mother and promptly
bit the unsuspecting driller on the leg.

World War II Vignette: It a war filled with lit-timne

operators, one of the smoothest was a master sergeant in A new homobing-navigation tem called BRANE (Bombing
charge of a transient mess at Stephensville, Newfound- Radar Navigatioi Equipmeit), developed by IBM is to be
land. installed in 1-52s. This emblem appears on the test plane.

The short-snorter bill fad was going full-blast. So was
traffic across the North Atlantic. Several hundred men a No\ -ou are in \our first foreign country. A Canadian

day-crews and passengers-were passing through Stephens- dollar bill is just the thing to start \our collection. I'll
ville. All had a meal in the sergeant's transient mess. be glad to exchange a Canadian bill for a US dollar bill
After each new batch of arrivals had eaten, the master before vou leave."
sergeant would mount a table and give a small lecture Nine out of ten of the transients took him up on the
on the ancient and honorable custom of the short-snorter offer . . . after all, they reasoned, it was just a swap,

bill. He would conclude something like this: 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.

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

0 ~ truth that the airmen wNho 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

"Sir, Ibetyou thought I'd forget the wheels again." condition caused by poor shelter and home conditions."

(Continued on following page)
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SHOOTING THE BREEZE CONTINUED

All of which reminds us that, even with the housing will complete the conquest by the prompt occupation of
provided in the FY 1957 budget just presented, the AF the enemy's country, of which the army will be at their
is still many units short of adequate housing. mercy, especially because the victorious aerial fleet will

surely be able to aid most materially in constraining it
to surrender.

Your own automobile is an excellent nuclear bomb "The military avions of today [1915], each carrvin"
shelter, according to Dr. Stafford L. Warren, dean of the many hundred pounds of powerful explosives, can pene-
medical school and director of atomic energy projects at trate 200 or 250 miles over a hostile country and return
the University of California at Los Angeles. Dr. Warren, to their base of operations. It may be taken for granted
who was wartime chief of the medical section of the the scope of their action will be vastly increased in ti
Manhattan District, says he carries enough food and water near future, and that the bombarding aeroplanes will trans-
in his car to last a week. Also, he said. he carries a port a much more formidable load of bombs. Thosc
can opener, a hatchet, blanket, pliers, a tow rope, and heavily laden machines will be escorted and protected
a 6x6-foot sheet of canvas. 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

It happened in the non-commissioned officers' club of vessels of all sorts will assume in the future, it is only
an Air Force base in Japan last New Year's Eve. The necessary to realize the fact that every first-class power
grizzled master sergeant, a veteran of the club's bar, 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."

To the 1,091 Department of Defense directives in force
as of February 1, Secretary Charles E. Wilson added the
1,092d. 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.

We were pleased to see Savannah Gay, currently in Milton
Caniff's "Steve Canyon," reading AIR FORCE the other day. Here's how one anonymous hangar hand sums up the

convertiplane business:
arrived spic and span, freshly shaved, shoes polished, eyes "Design a plane," the head men say,
clear. No one had ever seen him so completely and utterly It must be built in such a way
sober. Not that he ever got really drunk. He just loved That the dumbest mug can fly hands off,
his beer and he used to soak up a half-a-case a night- Make the hardest landings still feel soft,
every night. Make up for brains that the pilot lacks

This night, however, he muttered, "Just give me a coke, Make the seats lean forward and still lean back.
please." It must be safe and in the main

"What gives?" asked the bartender. "It's New Year's Be able to stand a hurricane.
Eve!" It must be fast and not land hot

The master sergeant sneered, "New Year's Eve! Amateur (What a helluva job the designer's got)
night!" Fast and light and comfortable too,

With a cruising range to Timbuktu.
Of course, this is no common hack,

Around our shop the cumbersome abbreviation, But must carry the load of a ten-ton Mack.
"ICBM," has become the easier-to-say "Ick Boom." It must climb straight-up and land straight-down,

But the pilot must scarcely feel the ground.
And one last word the head men say.

Here's a Briton who anticipated Winston Churchill's "It's gotta be finished by yesterday."
famous airpower statement by several decades. A T. F. On second thought there's one thing more,
Farman, writing in Blackwcood's Magazine in October 1915, "They'll have to sell at the ten-cent store."
predicted:

"It may be that, though the aeroplane can perform
most of the services rendered by all the traditional arms, Square that hat, Madam! Mrs. Lauris Norstad, wife
its existence will not entail the suppression of a single of the general, is quoted as criticizing the way some
one of them. Nevertheless there seems good reason for American women dress abroad. Slacks, says Mrs. Norstad,
believing that the great battles of the future, on which while accepted at home, are not well received in Europe.
the destinies of nations will depend, will be fought by They wouldn't be accepted most anywhere, we think, if
mighty aerial fleets and that the land forces of the victors the average gal were equined with a rear-view mirror.
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VERSATILE NEW STRONG MAN Meet theAirForce's firstprop-jcttransportformilitaryair
power and peacetime airlift.

Powzered by four Allison T56 prop-jet engines, this mighty

OF THE USAF aerial 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, Marietta, Ga.,C -13 0 H ER C U LES America's first prop-jet production line for transports.

DROPS 'EM EASY, READY FOR ACTION 64 pararroop ir threfast

READY AT A MOMENT'S NOTICE TO KEEP THE PEACE Capacity:92fdly-cqiippedtroops

WASTES NO TIME WHEN THE CARGO IS LIVES Can acuate74 litterpatients

25,000 POUNDS SPOT-DROPPED TO ONE LOCATION Unique push-buttonsytendiercomblr ar

MORE GET-UP-AND-GO FOR COMBAT CARGO 20toinsairborne inl 2 seconds

LOCKHEED
LOCKHEED AIRCRAFT CORPORATION. GEORGIA DIVISION * MARIETTA. GEORGIA LOOK TO LOCKHEED FOR LEADERSHIP

GOVERNMENT AIRCRAFT PLANT NO. 6
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AIRLINER FLEETS
to fly with
Pratt & Whitney
Engmnes

Douglas DC-8s and Boeing 707s with Both the Boeing 707 and the Douglas DC-8
which have been purchased by these leading

Prott&WhitneyAircraftJT3andJT4 airlines have been designed to fly with the

jet engines ordered by additional world's most powerful jet engine in quantity
andforeignairlinesFourmore production, the JT3, and its advanced version,

Ue*the JT4. Both of these Pratt &Whitney Air-
U. S. and foreign operators have placed quan- ctenginesarof.twisPoaxi-flowd-
tity orders for jet airliners powered with Pratt s in.esarontp atfamed

& Whitney Aircraft jet engines. They are .ign .hs lic5nrerdreakin

Continental Air Lines, Air France, Sabena, and fighersanmb ersa dhasa lt
Panagra, making a total of eleven airlines which .t and o.rs nhahut d

have taken this important step toward the jet dependbiity.

air age. Still more orders are expected. praWitye
Pratt & Whitney engines have spurred many

Orders for jet airliners with Pratt & Whitney advances through aviation history. The Wasp,
engines were placed previously by Pan Amer- the Hornet, the Twin Wasp, the Double Wasp
ican World Airways, United Air Lines, National and the Wasp Major have led the way since
Airlines, American Airlines, KLM Royal Dutch the mid-1920s. Now the JT3 and JT4 will

Airlines, Braniff International Airways, and supply the power for the world's finest jet air-
Eastern Air Lines. liners, introducing the age of jet travel.

PRATT & WHITNEY AIRCRAFT
Division of United Aircraft Corporation * Main Office and Plant: East Hartford, Connecticut

Branch Plants: North Haven-Southington-Meriden



ON THEGROUND ONLY SIMULATORS
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 P

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, devceopcd b\ Link A\iation,
Inc., in cooperation with the Wright Air De elopment Center, USAF.

Normal aircraft and engine Instrument flying: Personnel Crew coordination: Pilot and Emergency conditions: Simulated
operation: Flights and missions learn to use the complex electronic radar operator train together to fly storms, instrument failure and
are simulated in Link's F-89D, instruments that guide this mighty together more efficiently, making many other flight emergencies train
duplicating all details of Scorpion air weapon in all climates and routine and combat "missions" on F-89D crews in procedures that
performance exactly. conditions, day and night. the ground. could not normally be practiced.

Pfoneer and World's Largest Producer of Jet Flight Simulators

Ij BINGHAMTON, NEW YORK

AVIATION, INC.
A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORP.



/ LET'S HAVE YOUR JET BLAST
/ In "Jet Blasts" you can sound of on any subject you want. We'll

/ pay a minimum of $10 for each "et Blast" used. All letters must be
/ signed but we'll withhold names on request. Keep letters under 500 words.

/"Jet Blasts" from service personnel do not necessarily report official policy.

-o *e pying areas attacked by air forces?
This would give this nation maxi-

mum use of all military forces. As air-
A revision of military tactics brought another war. It also recognizes that power strikes and destroys important

about by the decisive power of air has without such organic aviation the military elements of a nation which
introduced additional problems in the Army becomes a secondary military has launched aggression and controls
control responsibilities of air and force dependent entirely upon the Air the air over the aggressor, does it not
ground forces. Force for both protection and trans- follow that the responsibility of assur-

The United States Army, recogniz- portation. ing complete capitulation of foreign
ing the necessity for airpower, which The Army solution for regaining its ground forces by occupation should
it does not have now, has launched status as a major force in the depart- be the responsibility of that same
a public campaign to regain its air- ment of defense is to regain partial commander?
power. Such airpower is in duplica- control of this nation's airpower. Un- Such Army divisions, under the
tion of existing forces now possessed der the present allocation of responsi- control of the Air Force, would be
by Tactical Air Command. bilities the Air Force is now the major assured the adequate transportation

In order to effectively utilize ground and dominant military force in this desired by the Army and would be
troops, the Army recognizes the neces- country. The Army's reasoning is en- moved in accordance with the die-
sity for ground support. But, to main- tirely accurate in those areas where tates of the situation without loss of
tain its effectiveness as a dominant it recognizes the necessity to couple valuable time in coordination between
factor in any military campaign the surface and air units for combined the two services. In addition, it would
Army desires close support aircraft be operations. However, the Army strat- not increase the burden of the tax-
assigned to it as an organic unit egy is to take the dominant force and paver since it would eliminate the
under control of the ground com- give it a secondary role, that of sup- establishment of an Army troop car-
manders. port for surface forces. The Air Force rier force. The same economic rule

What the Army has failed to state would still retain the responsibility of applies to close support functions.
is that airpower as such must precede counter air and interdiction under the Rather than provide aircraft to the
the Army into battle, eliminating Army concept. Army, provide the troops to the Air
strongpoints and enemy opposition in By applying the Army reasoning in Force, allowing the air service to fight
this atomic age so that the ground reverse, admitting the primary role of the close support battles with existing

forces can operate and serve as an airpower, why not maintain the Air aircraft and troops and eliminate the

occupation force. Force tactical superiority in future necessity for Army aircraft as such.
The Army is without troop trans- wars and utilize surface forces in con- In essence we would be providing

port aircraft in an age when surface cert with air campaigns as support the Air Force vith ground troops just
transportation is no longer fast enough elements under the control and direc- as we provided the Navy with ground

or safe enough for the movement of tion of the primary military force? troops-the USMC. When the Navy
combat troops. The Army now wants Rather than break up combat air was the dominant force and the sea

to obtain its own transports, although forces, designed to operate as a unit, was the key to survival, the dominant

such transports now exist in the Air and pass them out piecemeal to op- force controlled ground forces neces-
Force for use by the Army as it sees crate under the direction of several sarv to enforce decisions affected by
fit. The Army recognizes the effect ground commanders, why not place the Navy. Let the same rule apply
of slow transportation in regard to the Army divisions under air commanders today.
time factor which will be involved in and use themin controlling and occu- First Lieutenant

7 " -1 an aircraft designer of unusual fore-

'a luSS th ilsight. He is one of the few aircraft
designers of our time who conceived,

Slightly less than a decade ago any bomber in the world-and then designed, built, flew, produced, and

when the Air Force and Navy were I can turn right around and design equipped tactical fighter squadrons

hassling over the capabilities of the a bomber that no fighter will be with a superior air weapon-the ME-
B-86, a group of our citizens ap- able to shoot down!" 262 twin jet-before the weapon was

proached Willy Messerschmitt, in my If Willy Messerschmitt's statement made obsolete by the opposition's

opinion the greatest fighter aircraft sounds contradictory, don't believe counter weapon.
designer of our generation. They for a single instant that he was trying Today we are trapped in one of the

asked him if he could design a fighter to be facetious. He was merely stating most vicious airpower rat races we've

that could shoot down a B-36 bomber, the bold truth of our air age that few ever faced; and if we don't soon do

He replied confidently, "I can design people want to believe. Herr Messer- something about it we're going to

a fighter capable of shooting down schmitt was, and probably still is, (Continued on following page)
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JET BLASTS-CONTINUED

blow our econom top! Should the
lid fliv off our seemingly bottomless
cash box, then all we have done thus
far to stem the tide of world Coin-
munism will be for naught. 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 weaponi-
the dollar bill!

The money we waste building
vesterdayvs aircraft today is pitiful.
The situation is like the one Willy
NMessersehmitt was talking about.
\Ve are designing and test-fliving air
defense fighter aircraft today that can
shoot down any Russian bomber in
operation, but before we can get our
air defense fighters into production
and into operational squadrons, the
Soviets come up with an operational
bomber that our latest production line
ADC fighter cannot shoot down.

Our air defense concepts of airaied C. aE. Mur isHU PowerU warfare are decadent. WVe hit\e
neither kept abreast of our potential
enemy's developments nor countered
his new weapons with better air
weapons. The T-37 Bison, Russia's

4 intercontinental jet bomber, is pur-
portedly capable of performing at an

4 ~"The era of jet-powered business air- altitude and speed where no fighter
craft . . . undoubtedly is just over the in our Air Defense Command can
horizon." . . .This is the conclusion* touch it. True, our F-100 Super Sabre

could knock the Bison out of the sky,
CONTINENTAL reached by Herb Fisher, Chief, Aviation but unfortunately no ADC squadrons

J69 Development Division, The Port of New are yet equipped with Super Sabres.
York Authority, after flying the MS 760 For a number of years ve've de-

twin jet executive transport which Beech luded ourselves by thinking that we

Compact, easily serviced. Aircraft Corp. has been demonstrating in can build a jet fighter with all of to-
day's safety factors, yet capable of

920 lbs. thrust. Single- America this summer. U. S. version of the intaining air superi*t ority from the
stage centrifugal com- ship will be powered by Continental J69, ground to 75,000 feet or higher. In
pressor, single annular raising the service ceiling to 35,500 feet the future we may have this capa-
combustor, single-stage and maximum speed to 410 mph. . . . This bility, but until our metallurgists
turbine;hollow-shaftfuel pioneer twin jet transport marks an im- comeup withlighter,strongermetals,

it will be a physical impossibility.
introduction provides ex- portant addition to the list of applications The Russians are smart enough to
cellent atomization and is for which the J69 is admirably suited in build lightveight fighters and bomb-
non-clogging-eliminates performance characteristics, and design. ers designed to fight above 50,000
need of high-pressure The engine is now in production at C. A. E. feet. The higher we fliv 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 aircraft were

*See"ExecutivePilot'sReport: powered by engines of almost the
MS 760", Skyways, August CAREERS FOR ENGINEERS same power, but the fighting weighut
1955, P. 12. Continental Aviation & Engineering Corp. of the MIG was almost twxo Lons

has openings for technically-trained men. lighter than the Sabre. The weight
Engineers interested in positions with factor was the reason they could ouit-
almost unlimited opportunity for advance- perform the F-86 in ever% maneuver
ment, in this new and challenging industry, except a terminal velocity dive.
are invited to write for information. American fighters have ,ained

wvorld-wide fame for their ruggedness
L A N & EN CR because they have been built to

withstand stresses, in most cases, of

SUBS Y OF C A nine times their own weight. To with-
(Continued on page 39)
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Man has made aflying brain
to think beyond the speed of sound

Some aircraft hcing)buIt today are too fast for a ever needed before. Such is apart of the work-
man toflyvalone. Some of them hecait navigate some of the most important of its kindhbeingdone

.one inch off course for an instant can mean a in America today-that isgoing on atAUTONETICS,
mile off course in aminute. Some of them he can't a division of North American Aviation, Inc.
iht with. . .if hesees atarget, by the timelie We'll be glad to tell you what we can-within

presses atrigger, the target has been passed. security restrictions-of the work being done here.
What is the answer ?Automatic navigation, If you have alegitimate professionaliniterest in the

automatic flight control, automatic weapons con- subject, write AUTONETICS.lept.[F-1. 12211 Lake-
[rol. Gyroscopes more accurate and dlependable wood Blvd., Downey, Calif.
than any ever built before. Computers the size of(I \
a matchbox that(do0the work of apacking case full Auto tc
of normal electronic equipment. Control systems t n t~
more complex andlmore rugged than anything A DIVISION OF NORTH AMERICAN AVIATION, INC.

AUTOMATIC CONTROLSA MAN HAS NEVER BUILT BEFORE



A THOJSAND PRODUCTS 7 ff J A MILLION IDEAS
AVIATION CORPORATION

COMPLETE

Bendix reliable components
+ Bendix systems engineering

+ Bendix proven production ability
assure

DEPENDABLESYSTEMS

The more deeplyO rote yo aire in all the things of was expended on the-e function in fiscal 1955.
'.~Inhs~tesarcohl~ls~l~he~eterbleOU PRODUCTION FACILITIES- Twenty-four widely
aretprouceolf 1 )ltelyle}endhleystms. dispersed manufacturing divisions located coast

IIaving produiced nilhions of components, sub- to coast employing nearly 50,000 people.
systems and compldete systemns for many years,
Bendix Aviation is thelogical direction to look for SYSTEMIS PLANNING GRO1P-Coordinates mlajor
systemsUtosolve many~ current problems as well as systems work, giving
others anticipated. Bendix assets for systems work you asingle, centrally

include:located contact -the
i~mcl~le:Bendix Systems Plan-

MAN POWER-An engineering andlresearch staff of nin GruBni
over 9000iwith abroader range of technical abilities Aviaion rportion
than any in the country. Fisher Buildling, Detroit
ENGINEERING AND RESEARCII-Over $80 million 2 Alichigan.



JET BLASTS CONTINUED

stand these high stresses it has been
necessary to make them unduly
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 byaircraft. 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' igh 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- MODEL
sonic speeds at low altitude without S-5-C
danger of structural failure, and at
supersonic speeds with a limited de-
gree of safety.

It's obvious that if we equip our Size:
air defense squadrons with very-high- 13" x 16v2" x 141"

altitude fighters, we might be some-
what short-changed in the lower al- Booth 158-160 IRE Show, New York.
titudes. True, these lightweight fight-
ers will not have the safety factor ANOTHER EXAMPLE OF / PIONEERING ...
at low altitudes that our present air
defense fighters have, but they will The LAB PULSESCOPE, model S-5-C, is a JANized (Gov't Model No.
still be capable of operating in any USM/24C) compact, wide band laboratory oscilloscope for the study of all

attributes of complex waveforms. The video amplifier response is up to 11
speed range of an intercontinental MC and provides an equivalent pulse rise time of 0.035 microseconds. Its
bomber flying at low altitude. So, in 0.1 volt p to p/inch sensitivity and 0.55 microsecond fixed delay assure por-
the final analysis we would have air trayal of the leading edge when the sweep is triggered by the displayed sig-
superiority from the deck to 75,000 nal. An adjustable precision calibration voltage is incorporated. The sweep
feetorhigher,.butattheloweraalti- ybe 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
tudes the fighter pilot would have to 0.2, 1, 10, 100, and 500 microseconds, which are automatically synchronized
substitute with intrepidity what his with the sweep, extend time interpretations to a new dimension. Either
aircraft lacks in strength. polarity of the internally generated trigger voltage is available for synchro-

Nolongerareweabletooverload nizing any associated test apparatus. Operation from 50 to 400 eps at 115
volts widens the field application of the unit. These and countless addi-

ourhigh-altitudefighterswithsuper- tional features of the LAB PULSESCOPE make it a MUST for every
fluous ground support armament, auto electronic laboratory.
pilot, zero readers and other weight-
adding items that are not absolutely WATERMANPRODUCTSCo INC
essential to the accomplishment of a W A E M N P O U T C ., I .
high-altitude mission. This is an age PHILADELPHIA 25, PA.
of specialization, and if we fail to rec- CABLE ADDRESS: POKETSCOPE MANUFACTURERS OF
ognize it, and take appropriate meas- PANELSCOPE
ures to prevent our destruction, then S-4CAR PULSESCOPE*
we'll have only ourselves to blame $*5-C LAB PULSESCOPE*
should the bombs start falling over S-11-A INDUSTRIAL POCKETSCOPE*

here. S-12-5 JANIzed RAKSCOPE*

In the past wve have produced S-12.C SYSTEMS RAKSCOPE*
In he astwe aveproucel -14-A HIGH GAIN PCKETSCOPE'

some of the most fantastic flying ma- S-14.B WIDE BAND POCKETSCOPE*

chines this world has ever seen. To S-14.C COMPUTER POCKETSCOPE*
mustind15-sATWIN TUBE POCKETSCOPE*preserve this capability, we must find *I.5-RAY TINTE Po TbS*%

our own Willv Messerschmitts. and Othe As.oI.td EquipmeaI

David F. McCallister *T. M. RE-
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ARMY H-34 CARRIES 212-TON HOWITZER-At Fort Sill, first time an artillery piece of this weight, about 5000
Okla., a big Sikorsky H-34, newest member of the Army pounds, has been delivered by helicopter ready to fire.
aviation family, carries a 105mm howitzer. This was the The H-34 can airlift 17 combat-equipped soldiers.

AROUND THE WORLD WITH
SIKORSKY HELICOPTERS

AIRBORNE BULLDOZER-Flying from the escort carrier LARGE H-34s FOR RCAF-Six new Sikorsky H-34s have
USS Siboney, a Marine Corps HRS helicopter lifts a been accepted by the Royal Canadian Air Force, the first
bulldozer during exercises in the Atlantic. The HRS is a S-58 types delivered other than to the U. S. forces. The
version of the Sikorsky S-55, used all over the world in RCAF also flies ten S-55 helicopters, the type operated so
industry, in passenger, cargo and mail service, and in successfully under extreme conditions in the arctic,
many armed forces. tropics, and remote areas.



HELICOPTER HISTORY
INCALIFORNIA 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.

R-5 LIFTS 18 MEN

On Jan. 10, 1946, this Army Sikorsky R-5
set a world record by lifting 2538 lbs. 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 S-59
now holdstheofficialworld speedrecordof SIKORSKY AIRCRAFT
156.005 mph.SIO S YAR AF

BRIDGEPORT, CONNECTICUT
One of the Divisions of United Aircraft Corporation



FOR FREON REFRIGERATION

RATED SPEED so 100 120

Performiice Map Shows
Compressor's Efficiency

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

cutaway Vew Showing can operate at high speed - up to 40,000 rpm - keeping unit andCompressionPrinciple 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 is 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:

InstallationIn Stratos
Freon Refrigeration Test Cell

A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORPORATION
W eight ..... 7lbs. Main Plant: Bay Shore,L. I., N. Y. * Western Branch: 1800 Rosecrans Ave., ManhattanNol0.ton

Compressor Beach, Calif. * West Coast Office: 1355 Westwood Blvd., Los Angeles, Calif.

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



WE ARE
BEATING OURSELVES

2 0

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. Loosbrock
MANAGING EDITOR, AIR FORCE MAGAZINE

HERE is a saying, repeated often enough to qualify As one scientist has put it, "These people don't realize
as a cliche, that "the next war is being won or lost that in this business you can get hurt standing in the
now on our drawing boards and in our laboratories." middle of the road."

In the sense that we must win the research and develop- Having long since abandoned the idea of matching the
ment war of today in order to win any military war of Soviets in quantity of airpower, we are in the process of
tomorrow, this is true. compounding the error and handing to them, by default,

The grim fact is that we are currently losing this re- first place in the race for quality.
search and development war. But not on the drawing How did this happen? Well, as the fellow said, "It
boards or in the laboratories. Our airpover research and wasn't easy." But we managed it. And almost literally.
development effort is being strangled in the plush front In fact, we have over-managed ourselves into a frighten-
offices of the Pentagon itself. At the decision-making level ing dilemma. e can only hope it isn't too late to atone
it is being starved for lack of funds, coordinated into im- for these past errors of commission and omission.
potency by a bewildering variety of bureaucratic devices, The recent resignation of Trevor Gardner as Assistant
throttled by ultra-conservative "middle-of-the-road" phi- Secretary of the Air Force for Research and Development
losophies. (Continued on following page)
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WE ARE BEATING OURSELVES-RIGHT IN THE PENTAGON

h pefonnd the valialeIC service of causing the Public, L. Putt. Dputy Chief of Staff for Decelopment. Lt. Con.
aId the Congress, to take a second look at our airpower Frank F. Everest, Deputy Chief of Staff for Operations,
research and development program. Therefore, it appears James H. Doolittle, Chairman of the Air Force Scientific
that an examination of the Gardner episode would appear Advisory Board, and Dr. Guyford Stever, Chief Scientist
to be in order. of the Air Force. None of these men expressed opposition

In explaining his action. Mr. Gardner stated, "Because to the Gardner memo.
of an honest difference of opinion about the importance Contrary to published reports, this statement of the
and scope of the Air Force research and development problem did not request more money or higher priority
and guided missiles program in relation to the [Soviet] for ballistic missiles-either intercontinental or intermediate
threat, I have submitted my resignation.. ." range. Mr. Gardner himself admits that currently there

It was to have been Mr. Gardner's job to defend the is no lack of funds for these projects. The memorandum
Administration budget for Air Force research and develop- covered Air Force research and development requirements
ment now before the Congress. But as he reportedly told in many vital ficlds-bomber and fighter prototypes, revo-
a congressional committee shortly after his resignation, "I lutionary advances in aircraft propulsion, electronics,
could not in good conscience participate in a program weapons, countermeasures, etc-projects which are starv-
which had a reasonable chance, in my opinion, of losing ing for lack of money to stimulate and exploit tech-
the technological race with the Russians." nological breakthroughs. If anything, it concentrated on

the need to exploit such breakthroughs in the design and
propulsion of manned aircraft to progressively strengthen

'At a time when the world is searching the force in being. This fact has been almost completely
overlooked in the public preoccupation with missiles. In-

for the means to an enduring and deed, the Gardner memorandum was prompted, in large
honorable peace, it is vital that ice in part, by the squeeze-out of other essential projects when

the United States maintain our heavy concentration of Air Force R&D expenditures of
high priority missiles pushed against a tight budgetary

qualitative lead in aeronautics and the ceiling,
resulting economy of effective airpocer. Nor is it true, as often reported, that Secretary Quarles

disagreed with the basic facts in the Gardner memoran-Wetrill(10elltorememberthatto dum, or that he flatly turned down the request for more
maintain such a lead depends on the R&D mone'. After discussing the -memo with Defense
vigor and skill with which we press our Secretary Charles E. Wilson. Mr. Quarles did point out

f e n e that the more practical course would be to present the
fundamental and applied research.' request in the form of an item-by-item justification to the

-Dr. Jerome C. Hunsaker, Department of Defense through the man in Mr. Quarles's

Chairman, National Advisory old job-Assistant Secretary of Defense for Research and
Development Clifford C. Furnas. Mr. Quarles was later

Conunittee for Aeronautics. supported on this question of procedure by General
Twining and Mr. Garlock.

This deep concern over procedure is the heart of the
Mr. Gardner's conscience also would have been troubled basic R&D conflict in the Pentagon, a conflict which

by the fact that the budget he was to defend has been goes beyond personalities. Mr. Quarles had sat in the
misleadingly presented to the Congress and the public as Secretariat of Defense just a year before and he knew that
representing a progressive increase in research and de- only an item-by-item justification could penetrate Mr.
velopment funds for the Air Force. Wilson's tightly-knit fiscal and administrative defenses,

Statements surrounding the Gardner resignation have despite the delay this might cause.
since confirmed the facts, first reported on these pages Thus we come to the nub of the problem-the system,
(Am FoRCE, March 1955 and December 1955) that book- the Department of Defense system, to be precise. It is a
keeping devices have been used to perpetuate this mis- system of interlocking committees, of endless reviews, of
leading impression; that, actually, the trend in Air Force watchdogs and counter-watchdogs. It is a system which
R&D appropriations is drastically downward. Even worse, places a premium on foot-dragging and on the ability to
the current request, being promoted as the highest figure find some small thing "wrong" with a major program, so
in the last six years, actually amounts to the lowest appro- as to justify either a "stop order," or Department of De-
priation for Air Force research and development in the fense staff interference with the program, or both. It is
last six vears. a system which heavily penalizes imagination and in-

Mr. Gardner had been dissatisfied with our approach genuity. It is a system which places 2,8
to Air Force R&D for some time. But he laid it on the Department of Defense level in a position to say "no,"
line recently, vith a memorandum to Secretary of the leaving only a handful who can say "yes" with finality,
Air Force Donald A. Quarles outlining the need for and no one at all who ever says "do more, do it faster."
nearlv $200 million more for Air Force R&D in the cur- What the system accomplishes is hard to say. It saves
rent Fiscal Year 1956, plus S300 million more for Air money in anx given fiscal year, perhaps. It is one vay of
Force R&D than is contained in the FY 1957 budget now tackling what is the biggest, most complex business in'the
before Congress. And lie spelled out the need in chapter world. But it may well cost us larger sums in the long run-
and verse-project by project. and cost us even more than money.

Not content with presenting the memo as one man's In his press conference following the Gardner resigna-
opinion, before Mr. Gardner went to Secretary Quarles he tion, President Eisenhower said our missile program "is
secured coordination from Lyle Garlock, Assistant Secre- being researched and developed as rapidly as it can be
tary of the Air Force for Financial Management, Gen. done in this country, so far as my experts and my people
Nathan F. Tining, AF Chief of Staff, Lt. Gen. Donald in the Defense Department tell me."
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CONTINUED

A year before, these same "people in the Defense De- cussed in past issues of this magazine and which will

partment" had told the President that the budget then be discussed later on in this article. Operating under tight

being considered had the unanimous approval of the fiscal ceilings makes it mandatory that the Air Force con-

Joint Chiefs of Staff. We now know from General Ridgwav centrate its R&D money and effort on relatively few high-

that this was not the case. Nor is it the case with the air- priority projects. This is certainly true at the present time.

power research and development portion of the FY 1957 This leaves many avenues unexplored, restricts the

budget-as the Gardner resignation has brought to light. opportunities for technological breakthroughs, and limits

The President knows, from personal experience, what the variety and effectiveness of the hardware available

far-reaching military effects a technological breakthrough to those who must plan our future strategy. It might be

can produce. In his book, Crusade in Europe, General good accounting but it isn't good research.

Eisenhower had this to say about the V-2-the new weapon A third obstacle, implicit in the first two, is a question

of that day: of attitude. Either you believe in research or you don't.

"It seemed likely that if the German had succeeded Mr. Wilson once laughed at the desire to find out why

in perfecting and using these new weapons six months potatoes turned brown, despite the fact that this bit of

earlier than he did, our invasion of Europe would have informaltion has saved the armed forces thousands of dol-

oroved exceedingly difficult, perhaps impossible. I feel
sure that if he had succeeded in using these weapons over
a six-month period . . . OVERLORD (the main cross- SHORTAGE OF SCIENTISTS-A MYTH
channel assault) might well have been written off."

Technologv has taken a quantum jump or two in the Using 1930 as a base, the total population has

intervening years, and even six months is no longer a increased during this period by thirty-tco percent,

valid measure of safety. the nuober of engineers by 202 perceit and the

The President also said, only a few weeks ago. regard- nuimher of 'cientists by 335 percent.

ing our current R&D progress, that "there are limits to In 1947, the President's Scientific iResearch Board

what you can do in research and development . . . there estimated that in 1930 there were about 46,000

are only so many scientists. there are only so many chan- scientists in the country, and about 92,000 in 1940.

nels you can pursue, and indeed, one of the things you By January 1954, the US Office of Defense Mobilio-

have to watch is this-don't try to develop too mai at tion e.stimiated that there were approximately200.-

once or onu get in each other's way and you block them 000 scientists in the contry.
all through the confusion and demands you make on the ngineers totalled 215,000 in 1930, 2M,000 in

scientific pool . . ." 1940, and 534,000 in 1950. Allowing for deaths and

This statement reflects a popular viewpoint of his retir'ients and for ne centrants into the field. tie

people in the Defense Department." Implicit in the view National Science Foindation estinates that there

are two basic misconceptions. The first is that a shortage wecre( as many as 650,000 engineers in the country

of engineering and scientific manpower makes it im- by inid-1954.

possible for us to profitably spend more money than we Of the total number of scienitists in the 1951

are now spending on research and development. The National Scintific Register, fifty-eight percent iere

second is that our research and development effort is in eiployecd i private industry, titecnty-fic by edo-

daner of being diluted by striking off in too many di- cational institutions and secenteen percent by got-

rections. Let's take these in turn. ernment agencies. Another National Science Foun-

The myth of the shortage of scientists and engineers dation estimate, based on the census and other

for national defense work dies hard. It should have been sources, found that in 19.50 eighty-eight percent of

shot down once and for all by the recent report of the th' enginersicereemployedby pricate industry.
National Science Foundation. But the myth still persists. ten percentbygovernmentagencies. with the re-
The fact is that the Air Force currently is using less than maining too pe(rc('nt by 'iwe(ational and othir non-

five percent of the scientific and engineering personnel proftinstittions.

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 lars. Ti1attitoleis understable.perhaps5 coingfrom

either the over-all population or the labor force. The a man who rose to greatness in an industry where the

estimated total number of scientists and engineers has in- quantumn jumps, so to speak. had beei taken \hen he was

creased from about 260,000 in 1930 to approximately still in knee pants. It is difficult to make the adjustment

850,000 in 1954. from a background of mass production and conservative

The scientific manpo\wer shortage theory thus just won't efliciency to an environment where technology is moving
wash. The talent is there. True, some of it might have at a dazzling pace. Evidently. Mr. Wilson has not yet

to be diverted from color television research or looking been able to make this adjustment.

for new automatic ways to make your car windows roll One result of his approach is seen in the "fly-before-

up and down. But this would be a small price to pay for you-buy" philosophy of aircraft procurement-now an in-

Icadership in the weapons technology race. tegral part of the Pentagon system. As defined in the semi-

Now let's look at the matter of diutingourR&Deffort annual report of the Secretary of Defense for the period

by too many projects. We have already spoken of the ending June 30, 1955, "fly-before-you-buy" means that

maze of boards and committees through which a new mass production of new types of aircraft is currently
idea must pass before it gets the good budgetkeeping being delayed until tests have fully demonstrated the tech-

stamp of approval. This process alone places strict limita- nical soundness of the new model, thus saving hundreds

tions on the number of projects for which money is re- of millions required for extensive modification under

quested and obtained. former practices."
Let us consider, too, the matter of ceilings on appro- Thus "fly-before-you-buy" does save money-today.

priation requests and expenditures, which we have dis- (Continued on following page)
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But it is costing us dearly in precious lead time (Am requested some $200 million additional, requests which
FORCE, February 1955), and it tends to hamstring our never got by the Secretary of Defense's pruning hook.
military effort with weapons that become obsolescent be- Contrast this level of R&D funding with the recom-
fore they get into production. mendations of the AAF Scientific Advisory Group, fore-

A case in point is that of the B-47. Under a fly-before- runner of today's Scientific Advisory Board. At General
Sou-buy approach we would have lost a minimum of two Arnold's request this group of distinguished scientists,
xears in acquiring the airplane which currently represents headed by Dr. Theodore von Karman, put together a
our sole element of aircraft superiority over the Soviets. blueprint for the Air Force's future development.

General "Hap" Arnold clearly saw the dangers of the Their report said, "If, in peacetime, fifteen to twenty
ultra-conservative approach to airpower research and de- percent of the sum spent during war years were allowed
velopiment many years ago, when some aircraft engine for the total expenditures of the Air Force, the amount
people were calling jet propulsion a "passing fancy." It is required for research and development should constitute
a credit to General Arnold's foresight that, despite this from twenty-five to thirty-three percent of the total Air
advice, he ordered Wright Feld to begin work on jet Force budget."
propulsion in 1941 and personally ordered one of Sir Frank The record shows that ve have kept this research andWhittle's early jets to be shipped to the United States development funding deep in the basement. We provided
from England. only four or five percent of the total budget in each fiscal

General Arnold knew there were two was to win a year-less than one-sixth of the minimum suggested by
var-bv overwhelming the enemy or by outsmarting him. the scientists in 1945.

We overwhelmed the enemy in World War II, but largely We're getting no better fast. In Fiscal Year 1955, re-
because, as General Eisenhower has pointed out, the Ger- search and development funds slipped to $499 million.
mans were six months too late with the V-2. The following year saw the introduction of the great

juggling act with R&D money. On paper the funding
went up $71 million, to $570 million. But the increased

'The Communists are making scientific figure was accounted for, in large measure, by a new book-
and technological advances at a faster keeping device which moved over $28 million previously

carried under procurement and $110 million previously
rate than we. The fact that the Con- carried under maintenance and operations, thus leaving
munists can put not one, but several only S432 million for R&D, or $67 million less than the

previous year.
projects on a crash basis indicates a This year the same financial shenanigans are still in
tremendous capacity for research and force. Of the 8610 million ostensibly ticketed for R&D,
developmnent. I add that this also only $421 million is actually available-the difference be-
.nting an accounting maneuver.
indicates a disregard for cost and/or This combination of unrealistic fiscal ceilings, red tape
safety factors, and willingness to and misinformation represents the Pentagon climate which

led to the resignation of Mr. Gardner. The battle of phi-gamble.'-Lt.Gen.ThomasD.Wite, losophies will go on.
Vice Chief of Staff, US Air Force. 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

General Arnold wouldn't have been happy with our hope that this report will penetrate to the highest decision-
research and development progress in the years since his making levels of our government.
death. Our complacency over our atomic monopoly be- Finally, it remains to be seen whether the Congress
came a myth which was quickly exploded by the first will follow up its current and planned investigations with
Soviet A-bomb. We went into Korea with no new aircraft budgetary action to salvage our airpower research and
prototypes because of lack of R&D money. We were dis- development effort from its pitiful plight.
turbed by the numbers of NIG-15s the Soviets proved Fortunately, Mr. Gardner has made it clear that the
able to turn out of an "ox-cart economy." But we took conflict in viewpoints goes far beyond the matter of half
refuge in "quality" then as we continue to do now. a billion dollars for research and development. He has

The President has used quality as a measurement of testified to his dissatisfaction with the entire Air Force
our superiority over the Soviets. Mr. Wilson has used it, budget and, indeed, confirmed the fact, as we reported
not so much as a pillar of our strength, but as a column last month, that the over-all Air Force requirement adds
behind which to hide when pressed for more definitive up to almost 84 billion more than the S16.5 billion being
answers to questions concerning our military position vis- requested by the Administration for the next fiscal year.
a-vis that of the Soviet Union. Our military leaders have Mr. Gardner also has highlighted his dissatisfaction,
elung to it as a last straw of hope, while other elements shared by many responsible people in the Air Force, with
of military strength have been dwindling. We have been our "business-as-usual" approach to B-52 procurement for
hoping to counter numbers with advanced weapons, General LeMay's Strategic Air Command. He says our
sprung,no doubt, like Minerva, from the brow of some B-52 production could be tripled with little sweat, and
scientific Jove. must be to preserve the superiority of our force in being.

Let's look at our budgetary record-spanning six years Adding it all up, Mr. Gardner recently told a nation-
and two political administrations-designed to buy this wide audience that the FY 1957 budget "guarantees us
precious quality. a second-best Air Force."

In Fiscal Year 1952 the research and development por- As we have been saying for many months, we doubt
tion of the Air Force budget was $511 million. In FY 1953 if this is the kind of guarantee that will reassure the
it jiggled up to $606 million, but in FY 1954 it was back American public, 'even though it may bear the Adminis-
down to $511 million. Each of these years the Air Force tration's Good Budgetkeeping stamp of approval.-END
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WHICH WAY'S UP?

Lear-Romec

all-attitude fuel

booster pumps

couldn't care less

LE-1 T 37, USAFS NEVEST JET TRAINER
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For complete details on all-attitude submerged-type fuel booster pumps write LEAR - ROMECD IVISIO N, Abbe Road, Elyria, Ohio
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THE AIR FORCE ASSOCIATION'S

CONFERENCE
Pcrhaps //w greatest barier to our 1nranc ito thw o) 11/ -ir For, l m I thirIt-our in'mwr)'s
Jt Age ihich is upon ius is piblic understanding o of f Conress. Sixt -scn neiwsin from the nation.s
the issues incolved. In Washinton, D. C., on Feb- leading newspapers, wire serices, magaz ines. and
ruary .3 and 4, AFA's Jet Age Conference met to attack radio and television networks spread the conference
this barrier with more than 1,500 registrantsfrom every inessaye to aI corners of the land. Lmncheon on the
segment of American airpower. Except for national opening day twas addressed by AF Chief of StaffC
conventions, it was the largest, and most successful, Nathan F. Twning, with AFA Board Chairman JohnI
(vent cer sponsored by the Air Force Association. Alison as toastmaster. The Saturday luncheon sya'a
It marked the latest in a succession of such affairs. teas Secretary of the Air Force Donald A.Qua
which represent an important part of AFA's Industrial with AFA President Gill Robb Wilson taking ovce 0
Assoiate prora. Registered at the conference were toastmaster chores. Jimmy DoolitIle served as nmodm-
S60 indiciduals representing .300 companies, 315 mili- tor throughout all conference sessions. For the beefi
tlar and civilian government personnel, sixty members of those who could not attend, and for the concn-
of the AF Reserce and Air National Guard, fifty-seven ience of those who did, there follows a complete report
representatives of twenty-fie different organizations on what transpired, beginning with the opening re-
haing aciation interests, ninetU state and municipal marks (below) of Gill Robb Wilson, iresidcnt of the
aciation officials, 135 local, state, and national leaders Air Force Association.-The Editors.

SETTINGTHESTAGE Gill Robb Wilson
PRESIDENT, AIR FORCE ASSOCIATION

HE PEACE of our world is weighed in terms of com- Ioaler could be reercsed to tie a the ieat destro\vr.
parative airpower. Survival has become an air science. If ililitar airpower wrc more thanl suprificiall\ divis-

And no,, with revolutionary impact, the advent of ible from civil airpower, we might isolate its urgenci.
turbine power is advancing our military weapons and civil establish it remotely and depend on time to mitigate civil
aircraft into fantastic ranges of performance. This devel- irritations and annoyances. But airpower is not divisible.
opment has sharpened the race for survival. If American The treat\ makers of World War II made this mistake and
airpower is continuously to stave off the declared aggres- thereby wrote the inevitability of World War II into th
sion of the Soviet, we must drive ahead with ever-increasing Treat\ of Versailles.
inomentuim into the jet era, whose operational advent was Such is the case that, in driving ahead into the jet cm
a scant ten years ao. in pursuit of that flickering hope called world peace. \\

But the road ahead is not free and clear. jet propulsion must invoke not only scientific genius, but public under-
has multiplied the attendant annoyances of airpower- standing and approval. We will toil in vain unless we toil
emphasized the obsolescence of current facilities-magni- in partnership with a knowledgeable public. We must
fied the hazards of crowded airways-and imposed weighty meet and solve our dilemma in the American way, even
economic considerations. though at times it seems the hard wa\.

In the normal course of events, and in a normal world, To us, in aviation, certain truths appear self-evident:
these matters would adjust themselves in time. But this is that the decisive medium of internatiomal discipline and
not a normal world, and the role of time as the great commerce is the air ocean; that airpower includes the
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sum total of a latioll's aeronautical declopouiint, inclusixe tio to the %NIolle problcml of adjusti li to the jet AgeI

of its public opinion; that what militar aviation is to the while at the same time making that adjustment as painless

husiness of security, civil aviation is to the security of as possible, there will be nothing left to adjust.

business; that for defense there are no geographic perim- Incident after incident might be cited to show the

eters but only those perimeters which define the aeronau- gravity of our problem. For example:

tical stature of a nation. These studied conclusions all seem A jet trainer strikes a house in a California city. Women

very clear to us. and children picket the nearby airport. An aviation manu-

But we must remember that the American lay public facturer is forced to move. The city council demands an

has had no background from which to reach this under- immediate investigation. A million-dollar lawsuit is filed.

standing. Our public education has been scantily geared A jtt-equipped Air National Guard unit is pressed to leave

to produce air-wise yoth. Our higher education has not the area.

progressively turned out adequate cadres of scientists and A resident of a Pennsilvia city, living at the end of

enrineers and technicians. Airport development has been a runwav, files suit to stop planes from flying over his

a bone of contention in the vast majority of municipal house oi ithe grounds that his privacy is being invaded.

bodies. Never have we had a clear cut and comprehensive In an eastern state the anti-noise campaii of a miinoity

national air policv. Our aviation literature has been lamen- group climaxes in a resolution, passed unanimously by the

table and sparse. Goveriment itself has not been fore- low er house of the state leislature, demanding removal

handed in generating incentive for youth to enter aviation of an air defense unit of jet fighters.
industrv and science but by diverse procurement policies It one of our great inidwestern cities, after organized

has made this area a land of peaks and valleys. And fur- public pressure has forced the issue, the Air Force begits

thermore, the accumulated opposition to aviation which to relocate an air defense base at ai net cost of $45 million

characterized bygone years has produced confusion in Of defeiise futds.

public concept and catered to disgruntlement-a bitter Not far awa, in Michigan, a iiation-wide air defense

smog through which we now must navigate oni our wvav exercise of the Air National Guard comes and goes with

to survival. a utit of jet fighters grounded by a court order granted

So \ve cannot fairly hold that aviation's partnership with to ia couple living near the air base. I might multiply these

a knowledgeable public has ever been given a trial. If this hundreds or scores of times.

were Russia, it might not matter. But this is the United These are but a fewr of the case histories, each of recent

States and we propose to do things in the American way- oirziin, in Air Force files. The list is loug. The aircraft

face up to realities together and work out our common industrv ias its list, atid t file of pending la suits. The

destiny oil the broad front of national consciousness. airlines, struggling to keep major air terminals open, have

For just such purposes as this the Air Force Association their own lists. ithoutl having any jet aircraft on hand.

\\as originally called into being, not as a creature of the I am not itnapprciative of silence, but there is a kind

Air Force, but as a medium of the people for discussion, of silence which I too often have witnessed around the

diagnosis, and analvsis of air affairs. gO an enlighteted world-the silence of defeat and desolation.

people can be a wise people. And not that we ourselves I am not unappreciative of individual comforts, but I

can claim wisdom, but that oit of cominot cause ap- hlve seen them, too, perish in national devastation.

proached in a spirit of patriotism. wisdom will come. To Nor am I unappreciative of danger from overhead and

this end lou have been called together from ever\ facet it nist be minimized as much tas possible, but I must thik

of aviation and from related xwalks of life. This conference also of danger faced by those in the cockpits although they

is designed as a pebble cast into a broad pool, whose con- disturb myi quiet ini pursuit of their missions.

centric rings spreading outward will set in motion the And in mi own miind I must draw a distinction betwecn

processes necessary to universal understanding. Be not dis- those who live in the old homestead and are invaded by

turbed if we have honest disagreemeints. There are no easy jet noises and those who develop housing projects adjacent

answers to the problems of the jet Age. Nor do e yet so to existing airports and then organize protests against the

much as know all the questions. But this \e do know-we nouisance or danger of platies in the vicinity.

cannot survive in complacency. No\\ I do not know at this moment hoy the word of

It is frequently pointed out that all radical progress is truth iiav be righltl divided amolg the maiv conflicting

accompanied by considerable byplay of selfish competition interests which are blaiiketed by the Air Age. To xhat

and public fretfulness. I have mtade broad studies of this de'rce science ima conttibute. or laxw, or the exercise of

subject and know this to be the case. Yet, I cannot agree lumni decenc , patriotism or jitigient, is still to be re-

that present conditions are therefore the more tolerable. solxed.

That canal operators had to struggle with stagecoach I judge e might xviselv have a la permittil the Air

companies and tavern keepers did not involve the fate of Force to relocate certaiii bases with funds derived from

humanity. That people rioted inl the streets to keep the the sale of certain existing bases.

railroads out of Philadelphia lest they "annihilate human I am sure science \\ill have better and better solutions

rights" was not Ivorld-shatterinig. That the first horse-car to noise abatement. I look to the aerodynaimicists for such

drivers in New York chained themselves to their sats to aircaft control at slow speeds as will enable a pilot to

avoid arrest, and removal b city fathers xas but whim- taid critical crash landins. I thik traffic control can le

sical. Thitt a great metropolitan newvspaper resigned itself established to atittomtatical prevent air collision. I beliSe

to the advent of streetcars xith the comment that "htonal the lriate airplIt can be so desined as to be a roitie

life is really of little vale nowadays" xas iere editorial tool ii the hands of the individual. I feel that an adequtiate

persifiage. That the press and Pulpit fretted because bicy- ststmi of air educatioi can ultimatel inform our people

les allowed free-wheeling young ladies to outdistance aid inspire our \outh to seek schooling in the sciences.

their chaperones did not cause nations to shudder. That I judge zoiitig Lxs for air facilities can playa tpart.

embattled farmtrs scatiered glass on the roads to stop But all of this is conjecture. What I know without

automobiles did not tireaten ile sovereinit of the Aneri- equivocation is tlat \xe are toder great urgency, but that

can flau. Time took care of all and sundry such friction so xxere iour forfefathers xxhieli they declared their ilndt-

anld provincialism ott the trail of progress. pendence and wrote their Constitution, vet, inl the spirit

But todav xve are uder an urgency our forefathers of cooperation. xrought their salvation.

never knew. If this fact be not evaluated properly in rela- In this spirit thei, xxlcole to this Jet A': Coniferci .
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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 . . . to 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 capabilities: instrumentation, control systems, communications,
electronic computers and data processing. Call, write or wire Burroughs
Corporation, Detroit 32, Michigan.

Burroughs
BURROUGHS INTEGRATED DEFENSE FACILITIES INCLUDE:Burroughs
Burroughs Corporation plants in Detroit and Plymouth, Michigan
Burroughs Electronic Instruments Division, Philadelphia, Pa.
Haydu Brothers of New Jersey, Plainfield, New Jersey
Control Instrument Company, Brooklyn, New York.
Burroughs Research Center, Paoli, Pa.

Looking to future expansion, Burroughs invites inquiries from qualified engineers.



Military Requirements
in the Jet Age

Gen. Earle E. Partridge
COMMANDER-IN-CHIEF, CONTINENTAL AIR DEFENSE COMMAND

HIS morning, I want to outline the US Air Force re- a lot of power in their approach; they are making better
quirements in the second decade of the Jet Age. I than 175 knots. In other words, they come over the fence
want to talk about two broad areas-first of all, what at about 175 and might hit going about 150. These air-

we need in the way of air bases, and how we plan to use craft are essentially high-altitude aircraft. They take off,
them. Secondly, I want to talk to you about air traffic climb to altitude, do their mission and descend swiftly.
control, because it is a real problem. These are not new They must climb in the shortest possible time because the
problems for the Air Force or the Civil Aeronautics people fuel consumption is very high. These aircraft have a very
either. They are old problems and they are pressing in on high rate of ascent and descent. The fighters we have
us much more vigorously than before. The Air Force rec- coming along will climb subsonicallv to 35,000 feet. After
ognized it, and a couple of years ago it appointed a com- that, they will go to Mach One, Two or Three, whatever
mittee headed by Maj. Gen. Herbert B. Thatcher. They it is to carry out their mission-40,000 feet a minute or
worked on the problem, and they came out after a year better. This is eight or nine miles a minute straight up.
with this paragraph: Let's take the B-52 as an example. When you put the

"The committee has been impressed throughout its - gear down and the flaps up, and so forth, the airplane
study by the pervasiveness of two basic influencing con- comes down in a very steep angle. You would fall out of
siderations. First, the conflict between communities and the seat if you were not strapped in. The speed is 375
air base operations is not simply an Air Force problem. knots or thereabouts. This B-52 is a big airplane, and, in
It is a problem affecting national policies and the national the descent, the rate-of-climb indicator is no good at all.
economy as well as national defense. It applies to the It only goes to 6,000 feet a minute, and you are making
civil populace, to Congress, to the other armed forces 12,000, 15,000 or 18,000 feet a minute on an angle.
and to industry, as well as the Air Force. United States In addition to that, the airplanes are getting heavier.
Air Force air base utilization is a national problem and Our fighters are xveighing 25.000 to 40,000 pounds heavier
there must be a national solution. Second, the answer to and the weights are going up. The B-52 weighs about
the problem must be effective in resolving present con- 400,000 pounds and it is still growing. The performance
flicts as well as effective in preventing future ones. An of the airplane is made possible by the very great power

effective long-range solution will be cheaper and will give available to us in turbojet engines. We are not satisfied
better defense and will be more acceptable than a series with that, however; we must couple on the back of the
of temporary solutions." engines an afterburner. Even when you have a single

With this much background, let us jump off the deep engine with an afterburner, you have a terrific controlled
end into a discussion of the air base problem and the chief explosion.
offender-the airplane. First of all, let us look at this air- We really do not have any good measures for evaluating
plane to see what kind of performance we are talking the sound or conveying from one person to another the

about. level of sound to be expected. We are talking about deci-
The turbojet aircraft we are about to have and the ones bels, which is a measure of sound as it appears to the

we have now are of extremely high performance. They human ear, the sound which you can distinguish as in-

are of high speeds, and we are going to be dealing with creasing or decreasing. . . . It would take a Rip Van
speeds of Mach Two, and we already have two super- Winkle to sleep through . . . the forty to eighty decibel
sonic fighters in the inventory. The take-off speeds of these area. [It is] the forty to eighty-six area that wakes up
types of aircraft is increasing as the years go by. At the people on the end of the runway, but when you get to the

present time, the fighters are touching down at 150 knots F-86G with its afterburner, you are up almost to 140
at least. They fly the pattern at 200 knots and above, and decibels. The F-102 is slightly over 140, and the B-52 is
even when they are coming over the fence, they are using (Continued on following page
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up over 150. It is intolerable to the human car when you ties, on the extensions of the runway. The ideal situation
get close to it. would be to have one seven miles long and four miles

In addition to the noise we get out of the eninles, we wide on each end of the runway. It must be obvious to
also get some noise out of the aircraft itsrlf.. . Fliglts everyone here that you could not go to Long Isind a;:
aIt lu altitudes at supersonic speeds are not only noisy, buy a strip of land sixteen or seventeen miles log a::
but the are daiigerous for things oi the ground. You will four miles wide. However, \e do think it is possible to
probably recall the exhibitioi flight put on at Palndale, have zoning in the extensions of the runwavs so thatwe
Calif., which ldamaged glass and so forth. Real daniage will avoid these congested areas which now form at t'
call be done on the ground, so \e have to keep the planes (ids of the flincg field where the danger from a forced
up in the air. The sound comes back to the ground even landing is grave.
though the flight is made at ver\ high altitude. Tlese two committees felt the airfields should b

There is one other aspect of the hazard. Thus far, we abouit fifteen miles, at least, from the nearest large con-
have talked about performance, high speeds, high weights, miiiits. Fifteen miles is required to get the trafficna.-
nuisance, noise, and hazard. But we have not talked about terns which are essential to safe flight. It seeis a lon:
the munitions. distance, but that is the distance they recommended. Iti

The Air Defense Command-in fact, all of the Air Force obvious to you, I am sure, that these are ideal require-
-is designed to carry munitions on a mission. The Air ments, and we do not meet them. We have to start witi
Defense Command itself of which I am head, flies all over the present situation, and I am sorry to say that I have to
the country. We have fifty-five differeit bases with air- operate my fighters on eighteen airports which are shar-
craft that are armed. They are ready to shoot on every with civil and municipal operators. There are several air-
tactical mission. They are not armed with machine guns; ports or municipal airports-eighteen of the fifty-five.Vey
they are armed xvith rockets which are 2.75 inches in few of our airfields are 10,000feet long. Most of them are
diameter and each explosive blast is equal to a .75 mm far less than that, and they lack the clear zones at the eiid;
shell. In the F-86D, we have twenty-four of these: in the which are essential for safety and for the elimination of
F-89 you have 104, and xe must store these on the base the noise hazard. There is a steady encroachment oith< sv
in our normal operations. It must le obvious to you that zoies at the ends of the fields by the civilians in the ada-

cent communities.
Hecognizing that we cannot go from where we are to

GEN. EARLE E. PARTRIDGE, Conuander-in-Chief, where we would like to be, the Air Force has, however,
Continental Air Defensc Comunand, as born in 1900 at adopted a three-phase program.
Winchendon, AMass. A graduate of West Point (1924) he Ve have a scheme of public education. We are working
corned hiscings,1and1in 19.2.attenidedlComnandnd on scientific, operational, technical developments, and e
General StaffSchool. In 1942 heaened member ofthe are working on the physical movement of the base to
War Department General Staff and later served as Doputy better areas.
Connander of the 15th AF. He cas appointed Deputy Let's take the physical removal. This is the solution that
Coinuander of the 8th APin England and retued to the communities usually come up with: Get out of h:e;
AF q. in1946.He tok the 5thAFto Korea in 1950 go somewhere else. But it is an expensive solution ad onelater rturined tothe US toonitunand AKrDC. In 195 with which we have great difficulty in adopting, not onlyltrrtridt b U tocmadAD.111951,3opig, ui
lie took ocr joint coiniuand of ADC aid CADC. from the expense point of view but for other reasois as

well. If \on pick up a base here and move it over tIwre.
you take your problem right along with you, becaus h,-
fore you arrive, the real estate people have subdivided Ill

if we can get better protection for the country by using of the land, and they have sold lots all over the place, aid
atomic weapons, we are going to use them. That means in von do not have time to zone. The, get the word, as the
the days that lie ahead-and they are not too far ahead- Navy says, before we do. Therefore, the problem of moving
we will have atomic weapons storage at your various air- out of the community and moving to an adjacent area
ports, and the various airplanes you see flying around on which is relatively free of civilization is a stop-gap and is
missions will be carrying atomic weapons. We are going not recommended.
to do ias much as wecan to make the aircraft. veapons, We are having better luck, however, with our public
and procedures safe, but the hazards are still there. relations program than we have had in years gone by.

In the light of these hazards and these problems, what Throughout the Air Force, instructions to the base con-
kind of an airfield do we have to have? We had the mander are such that he must get in touch with the com-
Thatcher Committee and another distinguished group put munity. He joins the Chamber of Commerce, the Kiwanis
together by the Assistant Secretary of Defense studing Club, and so on, and he gets on the bread-and-butter
this. They came up with these requirements: For a single- circuit-he eats chicken and talks to everybody who will
engine jet aircraft, we need a runway 10,000 feet long listen to him. Some of my base commanders are spending
and 200 feet wide. For multi-engine jets, we need at least half their time talking to the community. It would be safer11,000 by 300. The taxiways and parking area as well as if they would come home to their flying, but I have to go
the runway must be of heavy pavement and wide in pro- on with this public relations program. We have other
portion. They must have blast aprons along the sides to meetings. We have some movies.
keep from blowing axay the shoulders. These runways, We work on the press to try to stress the safety angle,as long as they are, must have overruns at least 1,000 feet the heroism of the pilot who stays with his aircraft, and
on each end. The British call them overshoots. The figures so on, and we are having good luck, but it is a long-term
of 10,000 and 11,000 which I am quoting for you desig- process which takes a lot of effort-more than we cannate only sea-level conditions. If you were to go to high afford to give to it.
altitude or operate in hot weather, you need longer run- In the field of research and development, a lot of work
ways-considerably longer runways. has to be done. It is possible to make the jets less noisy.

In addition to the airfield itself, you need a relatively Certainly we can do a great deal about building diver-clear zone, one free of communities and industrial facili- (Continued on page 55)
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Now-A FLIGHT DIRECTOR SYSTEM
BY~mq

FOR MILITARY AIRCRAFT AND COMMERCIAL TRANSPORTS

Fght Path Indctor flight Director Indicator

Today's Bendix Flight Director System reflects tomorrow's mation, write ECLIPSE-PIONEER DIVISN, BENDIX AVIA-

requirements for a true director of flight control with sim- TION CORPORATION, TETERBORO, NEW JERSEY.

plified, consolidated display of actual performance. For West Coast Office: 117 E. Providencia Ave., Burbank, Calif.
Export Sales and Service: Bendix International Division, 205 E. 42nd Street,

proof just check these features: -/ Consolidated display New York 17, N. Y.

of flight commands and performance on just two indica- Let"byBendix"beyourguidetoBUYBENDIX
tors /"Naturalraeation'"typeofcommandpresenta- ATTENTION ENGINEERS: Opportunities are now available
tion 1/Pictorial presentation of aircraft position at all for men with EE, ME and AE degrees in the design and develop-
times 1/ Display of computed flight commands affords ment of automatic flight systems. Send resume today to

quicker, more accurate manual flight operation, or serves Mr. C. S. Cleveland, Coordinator of Technical Placement.

as performance monitor for automatic flight system

/"No-vacuum-tube" system employing latest type
silicon transistors and magnetic amplifiers V Suited to N
installation on inclined panels \/ Integrally lighted
for optimum dawn-to-dusk readability. For further infor-

DIVISION



ABOVE: Ilkc:nc% Bicc,:cr~irr MdlI-3 c JuNn',

RIGHT. 'I'lcB~CCII; .f U.S. I '- ib \ rto

Sisters Under the Skin
THE NEW BEECHCRAFT Model 73 jet Mentor is little transition would be required to convert from
based on the tried and proven Beechcraft T-34, now one plane to the other.
serving the U. S. Air Force, U. S. Navy and five for-
eign nations. Both planes use many of the same The new Beechcraft Jet Mentor represents a signifi-
component parts, and feature maximum performance, cant step forward in jet design simplicity. It is hea)
ease of operation and maintenance and outstanding enough to take it, light enough tb the 1 ort lmost
economy. Both have been developed by Beech Air- economical jet trainer,
craft as private ventures ready for military service
throughout the world as "off-the-shelf "trainers.

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

(Engine: Continental J69-T-9 Turbojet)

Cruising Speed .......... . .. . 245 mph

High Speed (at 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 Weight.............. 2,925 pounds

Useful Load .................. 1,596 pounds

Beech Aircraft Corporation, W ichita, Kansas, U.S.A. Load Factor (ultimate) ............. 11.25 G's
RateofClimb ................... 1,400 fpm

BEECH BUILDS: T-34 Trainers for the USAF and USN; L-23 Transports for
the U. S. Army; Jet Mentor; MD-3 Mobile Generators; Super 18 Executive
Transport; Model D50 Twin-Bonanza; Model G35 Bonanza.
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,ioltar vetcts wxich divet t]w soun1ds u ard. ad wxe

can d all sorts of tiiiigs \\hich \ill get the inoise a a

from the adjacent coonnit. We think there is a lot of
\\ork in research and development for the people who
have to work around these planes. You have to have k 1
helnet, \ear ear pluigs orv ou ill become deaf. We ctA
do things with the new aircraft that we could not (1,,

it the F-102, for example, it is possible to climbat 

steep angle after take-off, but the noise level goes p so
we(, do not make munch mone on this ianetiver, but we
are trxig it. The F-102 has a noise level at an altitude
of 8.00 or 10,000, that will wake up children on the
aiotnd underneath.

IHere are the three things that the Air Force is doing: North American F-100 Supwr Sabre booked to a noise sup-
pressor. The AF is trying varions iethods to cut noise.

Public education, research and development, and move-
mteit of hases.

Thus far, I have been talking solelv about the air base because it looks that \a\ ttnderneath him, so his position

problem. We want better fields, and we would like them as reported b\ him is inadequate at hest, and lie cannot
i a remote area if it is possible to get them. get the word through to the CAA anhow.

The other subject I want to mention verx briefly is the There is one thing about jet operations that everybodx
matter of air traffic control. Once an airplane gets off the must understand-the pilot is fightiig the fuel problem
grottid, it is a projectile. An airplane going at Mach .9- from the time he thinks about the flight. He must do flight
and that is the general area where most of the airplanes planning from the time he starts thinking about going up

re cruising these days-they are going to cruise higher and he fights that fuel problem until he gets back on the
than this-at .9, they are faster than a pistol bullet, yet ground again. Fuel consumption is terrific. aod if you

elare asking the ian who rides on this projectile to use make a mistake in your let-down.t tou ma fintiyourself
toie radio\ which has certain limitations, interference, and at the wrong airfield and no fuel t clitibback up to go

so forth, to tell the people where it is. Our air traffic is to the proper one. You cannot make an mistakes on this
basted on reports i the man riding in the projectile and decision to let down.
using a voice radio. We think that is impossible, and we The last thing, regardless of the fact that xe are still
think it has to be corrected as rapillv as possible. in the Jet Age, is this: We still have to take care of the

You max think that I am criticizing the CAA; nothing people who fl conventional aircraft. So, the system must
could be further from the truth. The CAA is doing a handle mixed traffic.
Wtnderfutl job so far as \e are concerned. I could not do So, there are problems. We want a place to fl from
m\ business in the Air Defense Command without the and we \ant somebody to help its get to oir destination-
complete and wholehearted cooperation of the CAA. All air traffic control. Up to now. this has been a militar
of the basic information that goes into the air defense problem, but it is going to be a civil problem directlx.
problei of traffic control Comes frot the CAA. I am not Just how quickl it is going to be a civil problem, I do Iot

criticizing the CAA. I am just SaiTg that we have to do know, but it is gtoing to be a civil problem as well as a
better. We have to have a new air traffic control facility. military problem s soon as ou get \our first jet trans-
The system, whateer it is, must take the airplane as soton port.
as it leaves the ground. it must take it to altitude and take We have some firm requirements and we do not see
it to its destination, put it back down on the ground and holo to meet them. I have been intentionallx on the pes-

put it in the traffic pattern with a minimum of itioves and simistic side-not too pessimistic-but I do not ant to give
delay. It must be perfect ever time. We do not think you an optimistic picture of our problems at all. We are
vou can do this on voice radio. The aircraft are at high not solving them, and ve need some help.
speed. If a jet airplane is going from here to there, even I imightlt sa one more thing: We are not out there dem-
though the distance is short, ie goes op 

and back down. onstrating our prowess by skipping through the doodle, as
The systen must provide the pilot a statement as to his we used to sa. What xe are doing no\x is fixing as con-

position somehow or other. A pilot just cannot determine servatively as it is possible for ts to fly and accomplish the
it any more. He is going, say, ten niles a iminute. Suppose mission. The Air Force has done a wonderful job in re-
lic is over Washington at 40,000 feet. When ie looks over ducing its accident rate. In 1921, it was 461 accidents for
the side, ie says that he is over Baltimore. He looks out 600 flying hours; last year, it was twenty, and it has been
the other side and he says that ie is over Quantico, (Continitued on following page)

92 48~

All Continental Air Defense Command planes are loaded when on nission. Northrop F-89D Scorpion carrie, 104 rockets.
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A, hazards devceee. n1oi-v goeis up andilup. C onvir's 1F-102.A. earlier erinof' iw( F-102. mnake a nioi .y take-off.

-oing down steadill inl the post-tiar \cars. We are ver\ uis to solve un1der our sisteinl of gomermlnenll I (1o not
prouid of this. but \\e cannot (yet arounld the filct that we believe manx people aplreciate the difficultv of' getting,_
atre causing a lot of commil-otionl; there is at lot of nuisanice at militarv construction progyraml to agree w\ith the gTovern-

ndhatzard inv-oked. Somehow or other, wve are goinga ment. There arc lots of folks atrouind with red pencils.to have to educate thle public to the filet that theN Must If \oil put ill a complete base. at package such as wnecelit this annman~cein the interest of national defense. kiled w\hen \\c go to a remote area, there are it lot D
***sharpshooters w\ho gTo throuigh thle itemls onle byN one, and~l

jean DuBuque [Nationial Business Aircraft Association]: thlli take out thle faik houlsing". and take out the g
Wh'enl militan\ jet aircraft mowc inl onl chil airports onl nasililln. thle chapel. anld the sta1ii Pool, and tim,

a joint use basis, MI m1anyV occasions the civil aircraft sit\ that \\c canl operalte a base \without all] of theI
operators arec either forced off tile base or are So restricted thing-s. We sat\, Sure \\e call. hot At the enld of hi

ml their operation that chil ai~ationl ill that colmunit\ wars, the men \Ail get out, and wec have lost 815_0f
dlies oil the vlne. Nlant citv fathers hair complained, ill apiece. or someithing" lik~e thlat. w\hich \\e l1Zl\e invest
connection with prolemis of joinit use, that thev do ]lot inl them. Thel w\ould ,tta\ with us if tw\he 1 (c sml
understand Air Force H'egulationi 87-T, w\hich is so coinl- place to hlaVe some1 funI Or to livc aL nonnalil lik
plex ill inant of' its provisionls that it is diffieit for them It is it sad storv. The fact is. un1der the curren It arn
to w\ork w\ithi it. What is being~ done inl that connection? menclts inl govlr1nment, it is absolutely imlpos sible' to ge t

General Partridge: I joini the city fathers. I do not at packaged air base w\hich \\ill come complete liith ill]
understand it either. [Laughlter] I amn sorry to sa\ that of, those facilities. Something has., to be done about it.
I aml niot familiar. with this particular reguilaitionl. I prob)- Crocker Snow [National Association of State Aviationl
il)\ know\ the contents, but not by that number. Officials]: With respect to the eighteeni joinit use,; bases.,

Mfr. DuBuque: It is at joint use agrYeemen11t. I thinik it is safe to sal\ thalt \\hen1 Vouir jet fighters airc
General Partridge: Thle decision to move into the civil operating ill VFR \\eather. ther mnake \\hat is called ii

airports \\ais taken during, the Korean w\ar whenci it be- tactical approach, all overhead lbreak, and all] of the othcr
came apparent that wve dlid niot have anl air defense system. airplanes, including the airlines and everybodyN else. use
We just had to harge inl mnd aet under \\a\ . We \\ould what is called the coniventional approach inl laliin NI
like to move off the civil airports, but \\c do niot have it necessar\ to the perforinmice of your mission thalt
the money to do it. Inl the meanwhile, the base com- fighlters make that type of approach to 'landing?

malders should gret together \\ith everybod\ w\ho operates General Partridge: The answer to that is no, in my
On that base and, onl a da\-to-day basis.* discuss every opinlion, anld I aml going to break the hecarts of all oft
sillgle aspect of the operations. If they are not doing that, the fighter people inl the United States \\hen I say that.
\\e can see that they do do it. It is inevitable that if This maneuiver was deieloped initiall\ to assist inl the
\oul put mlore airplanes onl the field than the field wil11 spacing of the formation of aircraft. We w\ould bring
atclconuno1date. then somebody has to give, and, upl to four or eight fighters in,. and \oil had to have some xx aN
niow, in the urgency of the defense problem, it is the of gyetting separated in the radiio pattern. anid if the radio
civil aviator who has had to (rive manm times. I reg(ret is ouit-radios were niot alwa - s as reliable as thev an,
this, but I cannot fix it. The only Nayl to solve the niow-thiepilot had to knowahelad of timew\hat runwal-
problem is to discuss it at tile field level inl detail and hie was going to use. We developed this w\onderful cuis-
try to work out afreements b\ which we canl live to- tom of just comin- b mid peeling of f in so many seconds-
gecther until \\e gTet separated. six, eig~ht, and so on-and forming the traffic pattern. It

Harold C. Stuiart: I notice inl all] of this discussion of is at lot of fun and \oul cannot nmake the mistaketa
moving to other locations, nothing, is said about the rei feneral Doolittle and I once did. We wer in the back-
quired housing, the recreational facilities. and the things end of an F-94 sv ie Coose Bat. The pilot got both hands
for the comfort of the airmen and the pilots. We spend oil the stick ad then hailed back on it. The G force
millions and millions of dollars traning these people. Thle\ is somethin like eight Cs-more than it should be-and
are entitled to some life with their families. and \hen the passener ini the back seat loses oxygen [Laughter].
you move to anl isolated area, \-oul have no schools. no Ceneral Doolittle probably kniows wha t I am talking
churches, no recreatioal facilities and fo houses so on about. This \as seve o'clock ia the moria. I do Iot
cannoets the bo s to o inl. Is that not corret? think this mane ver is necessabse T t call me "Square-

eneral Partride: This is ia vers difficult problem foir attern" Partridge. [Laukhter]-Exo
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Commercial Aviation's Future
Milton W. Arnold
VICE PRESIDENT, OPERATIONS, AIR TRANSPORT ASSOCIATION

HE SCHEDULED airlines are setting the stage for At those civil airports where the military have placed
their appearance in the Jet Age of the future. Approx- an activity, such as Air Defense Command, National
imately S1 billion for jet transports has been com- Guard, Air Reserve, Tactical, Strategic, or Troop units,

mitted, and some say S2 billion will be spent in major fleet the record by and large is plus.
conversions to turboprop atnd turbojet before airline de- In one large city the airlines needed a longer runway.
mands are met. The land needed was held by a powerful group opposed

This is a )old step. The way ahead will be fraught with to an improvement to the airport. I canntot identify this
problems-which will be licked. granted sufficient patience group. but their favorite means of locomotion was not by
and perseverance. Let's look back for a minute to see air. Into this picture stepped the Air National Guard. It
Shcre wve have been, before takinai look alhead. had anitit based oil this field and transition to jets was

In the past five xears, tile scheduled airlines. which the programmed. Thec\ arried the ball on condemnation pro-
Air Transport Association represents, have doubled the ceedilgs, got the land and the much-needed runway ex-
number of people carried. Last year that meant that tension.
3,.550,000 passengers flew on the scheduled airlines in We haven't alwaxs been so lucke. Sometimes we have
the United States. Our fleet ma seem small ini numbers- been do\eiiright in the middle, throulgh no fault of our
1,162 aircraft-when compared to approximately 25000 own. At another large citx where joint use would have
military aircraft based in the United States. Nevertheless, been beneficial to us, our people individually and un-
our utiliZatioll iln hours runs higI. Tile scheduled airlines knowingly turned down the establishment of a unit o
account for mwrc than half of all the instrument hours
flown in the country.

To give vou an example. let me cite one regional carrier. MILTON W. ARNOLD, a retired Air Force brigadier
It moves 5.000 seats into the state of Florida ever\ twenty- Ieneral waslbornin HoganscilleGa.,andattended the

four hours. Furthereverx elexenminutes outof the da Gcorgia School of TecItologly. le was graduated from
one of its aircraft crosses the Florida state line, either tt USilitarU Acaden1;il 19,1 ad(rceiced asters

coming or going. This is oil\ part of the service provided degree from the California Institute of TechnologU- Al
to Florida, but it gives you an idea of the t\)e of service actice pilotsince 1931, hpioneered the North Atlantic
asked for by the public and provided by the airlines. route for thle Air Transport Conmmand ill World War II

The aircraft of the schediled airlines have twothings and reas laterChiefofOperationtsoftheSecontdAirDiv-
in common witl the private pilot. business aircraft. LtI( and si s ight/ AirForce. He retiredo itt 1946aond becamte
our militart air arms. One is joint use of the airspace,a vice presid(E't .Orations. and Engineeinng. Air Transpoet

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 rightfulle so-civilian air-
craft are excluded. But the record shows, so far as the
airlines are concerned, that nearly equal rights to use that field. Local pressure had been applied and succeeded.

military bases have been afforded the airlines ten com- Our combined embarrassment over this incident has never

pared to rights granted the military to use civil airports. subsided.
A recent count showed that the scheduled carriers used Coins have txvo sides. There are some places wVhere

sixtv-txvo strictly militarx air bases as schieduled stops. "never the twain should meet." Our Navy friends think

There are 102 civil airports scrved b\ the airlines at which this about Boca Chica down at Key West. Fla. We have

a military activity is based. earmarked a fex places like the New York airports, Chi-

This latter situation has occurred as a result of the cago-Mid\wa\ and Miami International, where additiotn of

rapid build-up of otiur air arm during and after the Korean military iits ould be a catastrophe. Pittsburgh was on

war. Duplication of facilities, when not utilized to their our list, but-with recent services added to Pittsburgh-

full extent, will constitute a needless waste of our national the shoe will soon pinch there. Mistakes are allowed on
treasure. both sides. We recognize the need for some exclusive-use

How have we fared in this joint use of airports? Well, military bases, just as the military recognizes that sonme

xwe caln say that xe are serving sixty-two points which high-density civil airports should be left to the civilian

wouldn't have air service unless another airport were built. activity. On or off the record, we are geting aloig pretty

This means better service to those communities, many of well in this area.
w\hich could not provide an airport under any circuin- In our other commoni medium, the airspace- , oroblems

stances. (Contittued Oil follocig page
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which are complex now may well be more so in the fi- So far, our sights are down. We need to raise them be-
ture. The present-day airspace used by the airlines ex- yond our present day-to-day methods so that each user
tends up to 25,000 feet. Above that will be the new ocean can get the most out of the machines we create. Our na-
for air comuerce, with the introduction of jets. The mili- tional defense must be strong. Our national air transpor-
tary are already there. They too must share our concern tation must be fast. In solving the one, we should solve
about meeting the common navigation problems which the other.
\\ill develop. We are working together with them so that It is easy to stand by and complain and let the other
tine won't run out when the jet enters air commerce. fellow work it out. We do a little prodding, occasionally.

Most of our experience in joint use of the airspace We also work hard with the Air Force when permitted
has been below 25,000 feet. As you know, the great utility to do so. We think that there areareas where such co-
of the airplane is its ability to fl in a straight line between operation would be beneficial to us and to them.
two points. It can still do that, but many obstacles today In airport planning ve know the chief concern is the
arise to prevent it. real estate. But the cheapest piece of land on the Wash-

All forms of air transport have had phenomenal growth ington-Nev York route isn't worth the delays which will,in the past few years. Business flying now exceeds in like Mary's lamb, be sure to follow. We think that the
total hours the numbers of hours flown by the airlines, trend to get the land and fit the operation in should be
Private flying is increasing. The Air Force has almost reversed.
reached its goal of 137 wings. But the problem of get- There are times when it is easier for the Air Force to
ting from "A" to "B" is rougher than getting the butter "skin the cat." The runway extension mentioned earlier
in a boarding house.

As Durante says, "Everyone wants to get into the act."
Television towers ram up from the bottom. Demolition
duimfps get a "Restricted" area. Atomic Energy gets a
"Prohibited Area." Anti-aircraft gets a "Controlled Fir-
ing" area. Surface Navy and Air Navy, along with Air
Force, have acquired "Warnting" 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, anid gouery ranges. Essential? Many of them,
probably. Duplication?' A good bit.

probably.DuplcatonAgobtee tn "Approximately one billion dollars for jet transports haExvthose blankhspaceshbeteentheairays,kon been committed." Above-Boeing's intercontinental jet.as "off-airxvays," are disappearing because training and
acrobatics, siulated missions and refuelings go on there
to a degree never before contemplated.

There is just so much 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 tilitv and lose a battle for us every day. Cir-
cuitotts routinogs xxaste fuel, airframe and engine time,
man hours ot the grouid and in the air of the business
commntiit\, and of flight and ground personnel. Techni-
cians or generals wlho 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 flight time.

Hoxx are ve dividing this resource amona our services
and the civil users? Do we have a plan? No, ve don't. "Te schedled airliiies are settiiig the stage for theirap-
It's first come, first served. With airways detouring be- peaance intheJetAge." Above-Doglas C8 transport.
twten the blocks of reserved airspace, the longest way
around is the shortest way home. is a good example. There are times when we, Civil Air

In one block of air between Washington and Spring- Transport, carry the ball and willingly. The National Air
field, Mass., comprising 25,250 square miles, only 1,300 Coordinating Committee, which handles the noise prob-
square miles are not restricted or controlled. This story lem in New York, is a good example. We can and should
is slowly being duplicated througliout the land. For the complement each other more in those areas xwhere one
first time, the CAA has come forward with a five-year interest or the other predominates.
plan encomrtpassing ftIure air traffic control requirements. We aren't discouraged about the coming of jets. We
Such a step should be taken in connection with the use have almost three years before their introduction com-
of all our airspace. This look ahead \\as asked for by mercially. This time can be well spent by all of us in
ltie President's Air Coordinating Committee in April of putting our house in order.

1955. We haven't the answer yet, but ve are hopeful We are ready to do even more than we have been able
that a more realistic sharing of airspace will result. to in the past to assist in better airport planning, program-

Will our jets escape airspace problems? We don't think ming and community relations.
so. Even today many of our restricted areas extend from But, regarding the most serious situation-
the surface to "unlimited"-or infinity, if you will. These I submit that the problem of our vanishing airspace is
must be circumvented. As we penetrate more and more so serious that the public, the Congress, and the executive
into the atmosphere and beyond, there will be need for branch of the government have not fully begun to ap-
such areas or perhaps control over these new activities in preciate it. I submit that it is so serious that even many
conjunction with other traffic. of the aviation experts in this room have not understood
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the full threat it represents. How serious is it? The clue port of leaders of both parties. [This appointmcnt has been

is to be found in the evaluation made by the Harding mnade-AFA's own Ted Curtis, of Eastman Kodak and our

Committee-the Aviation Facilities Study Group, which Board of Directors.-The Editors.]
recently completed its report to the Budget Bureau [see Let us remember that the air is a precious asset to be

Am FORCE Magazine, February '6, page 60]. It is so used for the benefit of all the American people. It is not

serious that the failure to start now to build a solution a commodity to be bartered away for the advantage of
\\ill mean the throttling or the breakdown of American any one group. But the American people are not going

airpower in the future. That's how serious the problem is. to be able to use the American air unless steps are taken

Is there nothing \ve can do about the problem? Of promptly-that means they should start toda\-to provide

course there is something we can do about it. Again, the a system of air traffic control adequate to the nation's
path is pointed by the non-partisan study made by the future needs.
IHarding Committee. What we need to do is a typically
American thing-wc need to set out and invent a com-
pletely new, a completely revolutionary method for con- Jean DuBuque [National Business Aircraft Association]:
trolliig air traffic. We know in general what is needed. When -ou propose that a new system of air traffic con-

And, I submit, we can invent a system to satisfy those trol be established in the future, does that means that

necds. No such system exists in the world today. \Vell, VOR DME or TACAN will be obsolete? What type of

let's show the rest of the world the way. system is it that you propose-a short system or a long-

How do we start building the bold new system we must range system?
have? It would seem to me that the first step is for the General Arnold: I do not think that TACAN or VOR/

Presideit to take the initial step recommended by the D-NlE are systems of traffic control. They are gadgets.

Ilarding report-to appoint a figure of national prominence I think we need a complete engineering system evaluation

and acknowledged competence to serve as the personal of the handling of traffic. The devices which you speak

representative of the President in developing a program of, in my estimation, are naxigation aids. I think that

for providing an air traffic control program adequate to unfortunately all of us-and I include myself-tend to

the nation's needs. This representative must have the think of these gadgets as having souls, and we take great

authority to compel the cooperation of both civil and pride in defending them. I think they have no feeling.

nilitar\ aviation authorities. And he must remember that They are pieces of gear to be used to improvise a system
the solution to this nationmal problem must have the sup- of traffic control-END

AF Reserve-Problems
and Requirements

Maj. Gen. William E. Hall
ASSISTANT CHIEF OF STAFF, RESERVE FORCES, USAF

THINK if I wcre to make a list of the top ten items can continue to make very gratifing progress, but our

w\hich most profoundly affect the future of the Air aini is a combat-ready Reserve, and people and airplanes

Reserve forces, I would certainly include in that list alone do not provide a combat force. We must have

base congestion, air lane congestion, runway extension, facilities from which to train, and we must have facilities

jet noise and certainly the most important, public re- from which to operate should that need arise. This is the

action to all of these factors. The three primary elements weak link in our chain, and with increasing jet opera-

of any program, be it military, commercial, Regular or tions, I'm afraid it will get a lot weaker before it gets

Reserve, are personnel, equipment, and facilities, stronger unless we find the key to public understanding
With respect to the first two elements, personnel and and acceptance of these facts.

equipment, we feel that the Air Reserve has made and (Continued on folloicing page)
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I ama sure I do not ied to tell this igathering that the Air Force intends to take o\er entire airport; heavv
Reserve facilities requirements difier to a degree from commercial operations need further development; jet al-
those of the active establislunent. An active bomber base, craft greatly increase danger of accidents; and heavy con-
for example, can be located at a considerable distance gestion already exists in area, especially in bad weather.
from any sizable city. This may not be the most desirable WVhether or not we in the Air Force consider these
solution but, nonetheless, it can be done, as valid reasons is, in my opinion, not of too much im-

A Reserve unit, on the other hand, has no alternative. portance right now. The fact is that a large segment of
It must be accessible to the people who man the unit. the American population does consider these reasonisJust recently, 1we completed a study of the Air Force valid. Then our job is to convince this segment of the
use problem faced by the Air Force Reserve. The results, population that some other things are valid also, mia\be
though not a bit startling, are quite convincilng. In gen- even overriding. I refer to protection of homes, inidIs-
eral, some cnIILIunities have given the Air Force Reserve tries,and the nation. That is all on the black side of the
a very Ileart-warming welcome. On the other hand, a coin. There is definiitely a brighter side.
disturbing num1ber of others have opposed and \\ill In the first place, to'correct some of these deficiecincs.
oppose us to the last ditch. I will tr\ to present both the Air Force today is being extremely select in its
sides of this coin. choice of sites for Reserve flying units. We are giving

Since 1951, we have had fourteen gravely serious prob- as nuch thought as possible to public receptions \\iti
lem areas in major cities due to official and or public respect to the Reserve manning potential ini apparticuliar
opposition. Each of these sites had already been selected area. In addition to that, wNe have gone to the detached
by the Air Force for its excellent Reserve population squadron plan. This plan, although requiring iaii more
potential. Some had been selected in accordance with actual sites in number, does permit the use of airports
air defense requirneits. All had been selected because in smaller communities and thereby reduces overcroild-
the Air Force not only wanted but felt that it needed to ing and traffic congestion.
establish Reserve flying units at these locations. In Operationally, which is the principal reason for the

detached squadron plan, this holds tremendous promise.
just recentlv, I received a letter from General Partridge,MAJ. GEN. WILLIAM E. HALL has been USAF Assist- the Commander-in-Chief of the Continental Air Defense

ant Chief of Staff for Reserce Forces since 1953. He was Command. in which he said in part, "From the Air De-
born it McAlester, Okla., October 22, 1907, was gradu- fense standpoint, the detached squadron plan proposed
ated from the US .Alilitary Academy in June 1929, and by the Continental Air Command is much more desirable
completed advancecd flying training at Kelly Field, Tex., in than the present concentration of Reserve fighter-bomber
June 1934. During World War II lie served at AF Head- squadrons in large population areas. We believe that
quarters and also in the Mediterranean and Italy. In Sep- when these Reserve fighter-bomber units become separate
teinber 1948 lie eit to European Cooiniand Headquarters squadrons operating independently, they will add con-
as Director of Inteligence and later assmnwd command of siderably to our air defense capability."
the Fourth AF in California. 1li is rated as both a com- This brings me to what I refer to as the M1uskogee
mand pilot and observer. story. M1uskogee, 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-

six of themii, Reserve units were already operating. Yet, facturing, and I think certainly enterprise. The city-owned
im three of these fourteen sites, the outcome is still un- Davis Field, which had been an Army Air Base in World
resolved and unpredictable. The problem in the remain- War II, was later returned to Muskogee. Muskogee's
ing eleven has been resolved, but more than fifty per- mayor and citv councilmen are progressive, wide-awake
cent of these resolutions is most disappointing. Six of and patriotic. They decided to do something about Da\ is
these eleven cities have denied the Air Force Reserve Field and. to that end, visited Headquarters, Fourteenth
use of their local airports. The result is that we are now Air Force, to submit ia proposal. There were naturallv
engaged in a long and drawn out, expensive procedure certain needful negotiations. It was decided that Musko-
of finding new sites in these general areas in which we gee vould have to make repairs to the runway, aprons,
have i requirement. electrical and water installations, and secure additional

When vou consider the tremendous number of Re- labor. All this was undertaken by the city with the en-
servists in such places as Cleveland, for example, and thusiastic support of the mayor and councilmen, the
Tampa, which are two of the six areas I mentioned. you newspaper, businessmen and plain John Q.
can begin to realize the extent of damage that can accrue On last November 8, the 713th Fighter-Bomber Squad-
to the program. ron was activated at Da\is Field.

In summary, then, in all of the fourteen problem areas At Christmas, I received i telegram from Muskogee's
we have been able so far to locate on a firm basis in only able mayor, Lyman Beard. I would like to read it.
five, and that is since 1951. Even in these five, success has "Our self-imposed goal of 100 officers and uinen in
been achieved by some very narrow margins and even in the 713th by January first has already been accomplished.
these five, successful negotiations have been extremely We have 104 men either in the squadron or with applica-
time-consuming with resultant delays in combat readiness tions pending as of today and I feel even more con-
of Reserve units. in one location, talks and negotiations fident in the future. We may be applying for a second
consumed more than three and a half years. Reserve squadron. Best wishes for a Merry Christmas and

When we examine the avowed reasons for public oppo- a Happy Nesv Year, and be sure \\e are keeping faith
sition in these fourteen problem areas, wre find the follow- with von.
ing: noise nuisance; Jet aircraft a hazard to civilian car- Lyman."
riers; jet aircraft decrease value of neigboring properties; We have our troubles. I hate tried to pinpoint some
space and facilities needed by Air Force Reserve in olves of them for \on this morning. We are going to have a
loss of taxable property to state and municipalitv: .,ar lot more, but I thinkw we also hae our Muskogees.-END
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The Air Guard
and the Community

Maj. Gen. Winston P. Wilson
CHIEF, AF DIVISION, NATIONAL GUARD BUREAU

HE AIR National Guard is today the biggest military requirements call for a fifty-year lease unless unusual

user of civilian airfields. I make this remark because circumstances warrant a waiver, such as in the case where
I believe it is typical of Air Guard operations. Our a Virginia state statute prohibited the city of Richmond

units, situated throughout the forty-eight states and ter- from entering into a lease in excess of thirty years.
ritories, occupy facilities in 155 different locations. Ap- Once the lease is obtained, a service contract must be

proximately seventy of these are civilian airfields housing negotiated. Under this contract the airport authority
flking and non-fling units of the Air National Guard, agrees to Air National Guard use of the runways and
This compares, according to our facilities charts, to forty- agrees to provide such services as snow removal, weed
one civilian fields having some form of Air Force ac- cutting, structural fire protection, and control tower sup-
tivities, twenty-four Navy, five Army, and three Coast port in return for a fixed fee. This contract is renegotiated
Cuard. annually to conform to government funding procedures,

By way of background to the selection of these civilian and the federal government bears seventy-five percent
fields for Air National Guard activities, at the end of of the cost and the state twenty-five percent. There is
World War II there were only twenty-nine air units in no solid pattern covering these contracts, and they vary
the National Guard. These twenty-nine units-all ob- from field to field depending upon the services that are
servation squadrons and then part of the Army National provided.
Guard-were the forerunners of the Air National Guard Generally speaking, our leases have been readily ne-
as we know it today. Following World War II, Air Guard gotiated and the annual renegotiation of the service con-
planners anxious to get their program under way came to tracts have been accomplished without the ecountering
the conclusion that our units should be located, where of any real problems. This does not mean, however,
possible, on an in-being facility and in an area where the that the Air National Guard has not run into any diffi-
manpower pool would permit extensive recruiting and culties or problems relative to the use of civilian fields.
rapid build-up of the Air National Guard organization. Before going into these problems and the action taken by
It was simply a matter of bringing these two together. the Air National Guard to overcome them, I want to
The civilian airfields, many of them built or expanded briefly discuss the advantages of present Air National
during World War II by the Air Force, and then turned Guard locations.
over to the municipalities, were "naturals" in this planning. We are all aware that any air attack against this coun-

The National Guard Bureau, in conjunction with the try will see the weight of that attack directed against
Air Force, determined requirements, established airfield our communications and industrial centers. It naturally
criteria, and then went to work assisting the states in follows that our air defense effort must be aimed at the
organizing units, generally on a per capita basis. The protection of these centers to insure that they will not

Adjutants General of the respective states and territories be knocked out or seriously crippled. The deployment
were given the responsibility for negotiating leases and of Air National Guard units, as part of the defense effort,
service contracts, both subject to approval by the National fits neatly into this picture. Our flying units are located
Guard Bureau. Municipal authorities and airport man- in or near our major cities and in a position to join
agers were contacted and negotiations started. The rela- readily in their defense.
tionship established at that time between the states and But aside from this strategic advantage, there are other
the airport managers has for the most part continued advantages which work to the benefit of both the Air
amicably, and the Air Guard units have since been a National Guard and the cities concerned. From the stand-
welcome addition to the community life of the cities point of the Air National Guard the two chief assets are
where they are located. the existence of an in-being field and abundance of man-

This is the manner in which the Adjutant General power. Available construction dollars stretch much farther
obtains occupancy of a civilian field. The first step is when they are used to improve already existig facilities
to obtain the approval of the municipal authorities and than they would if we were to undertake construction of
the airport managers. A long-term lease must be obtained complete facilities. The cost of such a program would, as
where any federal construction is contemplated. Present (Continued on following page)
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ou know, be prohibitive. As for manpower, our operation operating expense. These dollars increased purchasing
is of such nature that it requires a wealth of the tech- power and worked to the benefit of the community as
nical skills which are available only in the diversified a whole.
induistrial set-up of the city. As to our training program let me say that more than

We need mechanics in great numbers, communications 22,000 Air Guardmen have completed service schools
anld electronics experts, shop men, professional men, and and technical training under Air National Guard quotas
men skilled in administration. In addition, however, to the vast majority of them in the last three to four years.
their availability in numbers, our personnel must be in Sixty percent of the technical courses offered by the
a position to mobilize readily. The extensive communica- United States Air Force are now participated in by the
tions network and transportation facilities available in Air National Guard. The benefit to the local community
the city are likewise assets to any mobilization. Our Air is reflected in the type of courses offered. These include,
Guardsmen can be alerted quickly and almost simul- aside from flight training and other aviation courses, train-
taneously, and they can get to the airfield in short order ing of many phases in such fields as communications,
and in large numbers. construction, vehicle maintenance, medical technician, ac-This is of particular importance to a reserve component 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

MAJ. GEN. WINSTON P. WILSON, Chief, AF Division, in these courses and from the nature of the courses them-MAJ.EN.INSONPWILONCiefAF~vison, selves that the Air National Guard training programn
National Guard Bureau, wvas born in 1911 inl Arkansas and seve thtteArNtoa1Gadtann 1rga
wasigraduadfro nra~uin1911ine.He sas omisd adds considerably to the skill levels of the surroundinglcols gradiiateclfrom Henidrix Collegoe. He tLO.5 cornoul .S- omniy
sioned in the Arkansas National Guiiard i 1940 and, after Ihavegivenyouherejustafeoftheadvantages,
seruing wvith several grouips, became Chief of the Tactical IhvgIvnyuhrjstafwoteadntg,.Reconaissnce Branch at ArmU Ai Corps hiq., ashing- as I see them, that surround Air National Guard use of
ton, D. C., in 1943. He commanded the 16th Photoraphic our civilian fields. The chief disadvantage has been the
too.C.in1and Hecasnlianoffierthe1thPh ic5 objection of certain airport authorities and communitiesSeiiadrorand erced .s liaison officer inthePacific in 1945. to military aircraft operations. We are well aware of thatThe AirForce recalle Gen.ilson to acti e (it i 1950. problem, a problem accentuated by the advent of jetliebecameDeprtyChief of the Gard Bneau in195,5u. 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 workinr

where time would be of the essence if a threat of attack harder than ever to insure its satisfactory solution. \'e
should arise. Aircraft waiting on the field ready for inter- have run into opposition of varying degree: from airport
ception are of no good to us unless we can get the pilots operators, from civic groups, from the individual. This
into the cockpits and the aircraft into the air with a opposition is generally found in the areas where a kind

iniinum of delay. We have been able to do just that. of military aircraft operations are frowned upon. We
The ability of the Air National Guard to beat the time recognize the need for mutual understanding and Ile
periods set for mobilization added to the success of our situation has demanded a major public relations effort
recruiting efforts is proof in itself that the cities with our part.
their readily available airfields are the best spots for the Fortunately, in only a few instances have we h.
deployment of reserve units. differences that could not be ironed out. In those ca

From the municipal point of view, the Air National certain civilian fields, which we felt were ideally fit[(
Guard offers improved facilities, additional income, and to Air National Guard operations and which entered into
training programs which increase the skill levels of its our planning, had to be dropped from our program du-
manpower. Ne have improved and extended runways, to local opposition, and other locations substituted. These
built aircraft parking aprons and taxiways, provided relocations have disrupted our programming and set back
crash and fire protection facilities, and accomplished other our time schedule, and I believe they have worked some-
inprovements too numerous to mention. Our investment what to the disadvantage of the particular areas con-
in these facilities has been sizable since 1951-$93.5 mil- cerned. But even with the completion of these moves
lion having been obligated over the period from 1946 and the finalizing of our facilities program the problem
through June 1955. This year we expect to obligate an- will not be completely licked. We still must continue our
other $14 million on these fields. This gives you some idea all-out efforts to win the confidence and support of the
of the investment that the Air National Gard has in these airport operators and the civilian populace. They must
civilian fields; it represents a substantial capital improve- be convinced that the benefits derived from such an
ment. operation far outweigh the disadvantages.

But aside from construction dollars, the Air National On this score the noise associated with jet aircraft
Guard is a source of other community income, which operations has become the subject of complaints by the
likewise contributes to the maintenance of a stable civilian population adjacent to our airfields. The National
economy wvithin the communities. The federal funds ap- Guard Bureau has impressed upon the states, and the
propriated for the support of the Air National Guard are states in turn upon the units, the need to alleviate this
intended to provide a first line and ready reserve. Certain situation. Our program calls for such things as the estab-of these funds are allotted to each state annually, and a lishment of isolated areas for engine run-ups, construction
substantial amount is funneled directly into the communi- of blast ramps, indoctrination of crew members, in-
ties where our units are located. As an example, one state, stallation of jet plane arresting gear where conditions re-
typical of those states having only a tactical squadron, quire, and the use of public education programs to inform
obligated almost $700,000 in federal funds during Fiscal various communities of the necessity for jet aircraft as
Year 1955. Of this amount, S600,000 covered military and part of an adequate national defense.
air technician pay, and the balance covered such things Along this line, even the traffic patterns of our jet
as local purchases, service contracts, and miscellaneous aircraft have been raised to higher altitudes and directed
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over unpopulated areas whenever possible. We hope, It is readily apparent that inasmuch as the Air National
through this program, to eliminate much of the noise Guard is generally located on CAA or municipal fields of
nuisance, and to impress upon the community that we lesser class, the construction program of the Air National

in the Air National Guard are not ignoring the situation, Guard has and will greatly benefit these airports. The

but instead doing all within our power to correct it. I was improvements we are providing will permit these fields to

told that one of our serious problems in St. Paul was solved broaden their commercial operations to a scale not previ-

when the judge ruled with the Commission, which will ously possible, and as the airlines bring their more modern

let us goon with our jet program there. transports into these fields, they will find that the AN(
On the brighter side, I am particularly pleased that I has to a considerable extent literally "paved" the va.

can report that the Air National Guard has made sub-
stantial progress in solving a number of installations John A. Mack [Vice Commander, New York Wing of
problems which plagued it for years. In all, twelve of AFA]: It is quite evident that the apathy with respect
our squadrons had no suitable base from which they to the Reserve program and the location of bases is

could operate jet aircraft. The problems of these squad- caused by a vocal fewwho are apparently unaware of

rons have been solved or are readily near solution, and the requirements of the Reserve program. Is it possible

we have enjoyed the cooperation of local governments, for the Reserve organization to start a personal contact

the Air Force, and the Navy. At two civilian fields, run- educational program similar to that of ConAC to over-
come the public apathy?

General Wilson: Yes, and that would certainly be highl
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. I believe ve have accomplished a
great deal. It as a field which up to that time had been
terribly neglected. I am sure that we have only scratched
the surface, and anything that organizations which have
a Reserve interest can do to acquaint the public with

lor problem wotld be of great benefit.
Mr. Mack: General Hall, I think these are doing their

dirnedest with the local civic groups. I feel all of the
piblicity in the world that we might get in the press
w\ouldn't do half as much as personal contact. Has am
program been established for a speakers group to get
outtand infori the public of the necessity?

General Hall: Yes, a program is in the process of de-
ielopment right now which should result in tangible
rsults about in April. In addition to that, the Chamber
of Commerce has been most active in its assistance to us
and has recentl\ been provided with a brochure which

7_ -explains the problem reasonably well. In addition to

Pilots must he able to get into their planes and into the that, we are calling upon all Air Force agencies in the
air without delay to perform their missions effectively. field to cooperate in these Chamber of Commerce meet-

ings, and we have provided the prospective individuals
way extensions that had been previously blocked are now who would appear with what we consider problem material.
iii the planning stage, and upon the completion of this There is no limit to what can be done. You never have
constuction the units will convert to jet operations. Three the problem whipped. Maybe one personal call is the
iew locatiotis, two of then civiliai fields and one taprivate answer to a particilar location.
field, have been sectired for units which have to move Douglas C. Wolfe [Commissioner, Department of Avia-
because present facilities cannot accommodate jet air- tion, Binglamton, New York]: Several years ago m
craft. We are about to complete negotiations for Air Guard county requested the Air Force to consider Brooi

se of one naval facility. one Air Force facility, and three Count\ for an Air Force base for Reserve training. Ve-
civilian fields which take care of five squadrons scheduled have been advised that we have sufficient personnel avail-
to convert tojetoperations.Negotiationsnowunderway able and that we appear to meet all of the requirements.
will solve the problems of our last two squadrons. However, since then %e have received no formal recog-

The Air National Guard has been doiig its part in en- nition. Can you tell us how we can develop further interest
larging the present svstem of airports in thi United States. otl the part of the Air Force to become interested in
Ie use of jet aircraft dictates a need for durable run- Broome Cotuntx?

\ways of great length. With few exceptions, the assign- General Hall: I \ould be happy to see you after the

ment of jet aircraft to an Air Guard unit has necessitated meeting and provide vou with the information that you
the extension of the runway system. Only those airfields need. However, it max be of some interest to you to
adjacent to the largest cities, and military installations, know that there are many, many areas in the United
had rtinways adequate in length for jet operations, while States which are very active in their efforts to secure
the great majority of bases selected for Air Guard units both Reserve and Guard planning units, and it just hap-
iad Irunways approximating 5,000 feet. Expansion of the pens that there is no actual requirement in that par-
runway systems at these fields to 7,000 feet to conform to ticular locality. Therefore, we have the paradox of being
Air National Guard criteria places them in a class with xvanted where xxe do not think ve should be in a lot
the CAA "Intercontinental" airfield, next to the highest of cases and trying to get where we are not wanted in

classification xithin the CAA system. a lot of other cases.-ENo
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What's Ahead for
Business Aviation?

Henry W. Boggess
PRESIDENT, NATIONAL BUSINESS AIRCRAFT ASSOCIATION

X ALL oiir efforts to evalate the on-coming Air Age, in niclear fission. Believing this, ve only need to joinand to so plan that its toughest problems may be hanos-military, transport, and general aiation-utilizing
foreseen and minimized, if not circumvented, we should to the fullest the brains among us, and we are sure to findmiark well the sage advice of the President of the Air that the complex problems of the Air Age are soluble.Force Association.Gill Robb Wilson has often said that Believing this, I should like to prophesy that this Airmen everywhre, in every age and in every culture, have Force Association conference will be a threshold for the

never vet dared to dream big enough, to think big enough, doorway leading to proper preparation fortheAirAge.
and to plan big enough. As a private pilot and as a representative of business

Our beloved country suffers today inmany ways for fl.ing, I have been asked to envision some of the problems
our failure to dream big enough, think big enough, and aviation imay face in the Air Age. . . . I confine myr
plan big enough. In our own generation, we have xvit- marks to the airspace problem. In making this chio

iessed our own inability to foresee and evaluate the I am not unmindful of the fact that solutions are son
full import of the automobile. That failure has resulted needed to make our nation's airports capable of insu-:
ii the literal waste of thousands of millions of dollars necessary utility. Airport problems are as critical,
in traffic jams, in tearing up and rebuilding, and in need- complex, and as variable as the demands of milit,less carnage on almost every street and highway through- transport, and general aviationare complex and variabl
out the length and breadth of our land. often differing from locality to localitv.

The social and the economic effects of the automobile I am not unmindful that the noise problem must b
were not foreseen and were not adequately planned for. solved. There is great need for better public understand-
Had they been, evolutionary adjustments could and would ing of and forbearance with noise during the time re-
have been made more readily, more logically, and much quired to find acceptable solutions. Aviation's job in noise
more economically. suppression is twofold:

Realizing man's timidity in predicting the future, * Adequate and appropriate public relations.
recoinizing his reluctance to stick out his neck, as well * Full speed ahead on a course designed to lick noise
as his historical prophetic weaknesses, I am thankful for with all of our technical means.
this occasion. I personally feel that the Air Force Associa- I have deep concern over the alarmingly evident lack
tion is to be highly commended for providing leadership of aviation interest amiong American youth. Here, too,
for all branches and segments of aviation in trying to it appears that aviation's public relations job has been
ferret out and foresee the problems of the on-coming weak in organization and in effectiveness. Our job at the
Air Age. I am hopeful that its efforts will result in a professional teaching level, from elementary grades
solid front of all aviation interests that will succeed in through schools of higher learning, must be vastly im-
finding appropriate ways and means of minimizing and proved. We must more successfully encourage integration
preventing vhat might otherwise well be costly mistakes. of aviation subjects in the school curricula.

It is a fact that the Air Age is rushing toward us. It is evident that ve have failed to arouse the curiosity,We are woefully late in preparing for it. We are actually to stimulate the imagination, and to kindle the fires of
facing a very rough situation xvhich will command all inquisitixeness, desire. and ambition of present-day youth.
of our brains and all of our energies to cope xvith and All adolescents should want to learn to fly or bust; they
to handle it. should literally yearn to find out what makes airplanes

Admitting this fact should not frighten us or panic us. 'tick"; they should believe that there are untold oppor-
Whatever changes the Air Age may bring, however coin- tunities for many types of careers in aviation.
plicated the problems that rush at us, we must have Unless aviation earns and wins the hearts and the
faith that man is both adaptable and ingenious. Once minds of today's youth, xve may find ourselves in the Air
faced with ia recognized necessity. man's talents can solve Age without competent people to cope with it.
the greatest secrets of the universe-as ye have witnssed Of course, there are numerous other problems, includ-
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that itiis sucto h alengiiter, butin I s sb icnc you tht o uiesarlnsIncesdapoiaeffenpr

the Board ofoirectors and ExecutiveCommitteeo fic to face in tomorrows AiroAem

aviationallafetoatialforyitak carsthe s aiMaybe, instead ofcalling torrow the AirnAge we
should call it the lAxios cacs.' Txet Aios Age will

tured at sevtal tiversities i Oklhomna. le othin InbhenwehaveatrGil IR sn "Areowesdre"

wrelenowforcertaihau ir spofNAein-andthat istheplacewher if airplanesdo not blow

__ Itbelonstoallofthepeopleanmustbesoutiliedbi__enoughtocpewith.theiever-mountinropabbywillo
Let us look at the statistical facts:For 1955.the CAA

ing thejointuse of public airports militaryand civil reports 22.1percent increaseir pilot position reports
aviation. But allofour problems, orf acets ofproblems- over 154: nine perce increasilad s and take-
airports, noise, education,jointuse,andalloftherest-are os (19.600,00 of them). Theairlioes reporta 1955in-
actually minorw),hen comrpared withithe airspace prilleli. crease(of nineteen percent in the numberiof passengers

I am full aware that thie is averstro statementand over1954(42.00.000passengs. In1955.thenumber
that it issubject to challenge but Isubmit to you that of business airplanes increased approimatcl' fifteen per-
ifairspace problems, including communicationandtraffic rentsith an n rease ofonemillion fi ours (42,300,000
control, are not solved, then all other major problems of airborne hours for business planes in 1955).
aviation will automatically take care of themselves and Aviation has alreardybegun to snowball and the Anxious
wvill more or less cease to exist! Age is draxvingrnear.

Atthe presenti et time Iareprobably only twothings Ingtherwordsf GillRobilsoo."Are dreamin
we know for certain about our airspace: big enoughOithinking big enoogh. planiii and(1building

It tbeson] fto alofthe people androustbe soutilized big enough tocope withtheever-mounting problems of
that it Icill serve all sements ofaviation-militarj, trans- our airspace?"
port,(1and1general. Whlat tools dowe have to copew\ith precise naviga-

W Ourinterests in the public air ocean are collective; tion. comm nicatin. and ourever-increasingairtraffic?
that is, the problems belong to all of us, even though our As(of December 1.1954,.we had:
needs are variable andlindividual. * Only twenty-nine Commrissioned Airport Surveillance

At this very moment, relief is needed on several(con- Radars;
gested airwasand inmanyv control areas servicing high- o Only 216 VOR/DNIE Stations out (of 425 pro-
dlensitv traffic. (Thle last time I went LER [Instrument gyrmmed;
Flight Bules] from New York's Westchester Airport to o Only seventeen ILS/DM\Es oilt of txxentt-two pro-
Wilmington.I was compelled to take aCook's Tour over grammed;
most of New England. Even with crowded highways, (Continued on following pag)
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* Only 408 Commissioned VORs; the idea is no more visionary than was the automobile
* Only [53 ILS installations; self-starter when Boss Kettering was told to make it out
* Only ten Precision Approach Radars out of a total of nothing. It is probably no more visionary than VOR

of twenty-three programmed. would have been to Charles Lindbergh when he flew the
Are these enough tools? Are all of these the right tools Atlantic in 1927.

for the Air Age? Our country has the brains, we have the labs, we
From such information as I have been able to gather, have the materials, and we have the need for sch seem-

it seems as though we are planning to enter the Air Age ing magic. Perhaps we would have to do no more than
depending upon radar-controlled from the ground-to tell the scientists how really important such a little black
handle our traffic. box is to our future security and economy.

Maybe that is what we should do. I am inclined to feel, It could be that electronic and radar scientists will say
however, that the time will come when traffic control fron that such an airborne, lightweight box to do such an
the ground will prove inadequate. involved job is out of the question and impossible. In

Just how long ground control of air traffic ma\ remain that event \e should look around for some crazy fellow
adequate from station level to 40,000 feet, haniling air- who does not know that the job cannot be done; a crazy
craft from the slowest to the fastest, will depend upon fellow like Thomas Edison who did not know that all
development of several factors, not the least of which incandescent light bulb could not be invented.
will be the volume of traffic to be handled. Reason seems If not such a box, then what? Whatever it is should
to dictate the high probability of a saturation point-to render "ainavs" obsolete, should free the airspace in-
an ultimate limit of how much air traffic can be controlled scramble congestion, insure safety, minimize ground con-
from the ground. trol points, and reduce taxpayers costs-and it should be

I mn willing to assume that it may be necessary to under wav now.
control landings and take-offs from the ground through And wihile we are thinking in terms of little black boxes
the foreseeable future. But, I ask oi ill seriousness: I sincerely wonder if all users of the airspace fully ap-

Shold it always be necessary to control altitude level preciate the value of all the tools available to us tolaL?
flight from a point on the bottom of the air ocean? We have present-day tools which are going unused

.M1arbe so, if ice tie our thinking to "aircaus," which that could go a long way in seeing us through todax'sil themselc'. are factors of congestion. transitory air traffic problems. Universal use of oura vail-Wh- irwiavs" forever? Today's super highwaxs do not able tools will do much for us while we are working tofollow cointv roads. perfect and implement something better.
Max-he our approach should be to think in terms of I have in mind VOR/DME. How many airliners, andairspace ilstead of airways. After all, true utility of the military planes in our skies today, can make quick aimuthair ocean dictates "direct routing"-the shortest distance and distance fixes? To me, this seems much, mec more

bet\en take-off and landing, important than to be able to turn on an X or aC bandDirect routing wol( tend to unscramble and to relieve radar once in a blue moon to analyze a cloud!
congestion . . . especially for through traffic once cleared Today's air traffic demands that each IFR aircroai hastromo i high-density take-off area to a point near the a positive fix itn airspace.
tern0nal area. \OR/DME can give it, and all aircraft entering high-

ttt ask-and I ask-how can we insure IFR separation, density traffic areas under IFR conditions should havevertically and horizontally, with varying speeds, by permit- the equipment aboard.
ting each IFR flight to choose its own compass heading, As higher speed turboprops and jets become mon.to maintain its own clearance? numerous and mix more and more with our ever gro\xThe question looks like a stickler-and it may well be- ing number of slower piston-type aircraft, quick an:-
vet some electroic genius may be in this room, orin positive airspace fix will become all the more important.some small Kansas town tinkering with TV, or evenv et VOR/DE is something we do not need to wait oiol anl East Side Ncx York pliground, who can come up scientists to perfect. It is available today; it is literall-with an airborne electronic box that will periit direct on the shelf. reasonable in price and dependable in sex--
and indairfiiol enl route clarance uider IFR conditions ice. Its universal use will materially improxe our safetychich till be infinitely safer than is present-day flying and minimize our congestion-today!
under VR conditions. No time should be wasted in waiting to see whetherSuch an airborne electronic box for every airplane could TACAN-or something else-will replace VOH/I1F. Ifconceivably give a pilot "exes" for perfect IFR vision and TACAN does not, then something else will, eventually.even eliminaite the traditional VFR blind spots from Such is the price of progress.
above.to therear,and beloxx. Wesimplycannot afford to wait five. eight. or ten years

Such an airborne electronic box for every airlne could to see ho TACAN will prove out. This much e knxx:ceivaibly so picture "pips" that speed, from an- angle or TACAN is experimental: there is a very reasotable doubt
direction, altitide, atd distaice awiay could be accurately if it will make the grade; the experts say that it is moreknown instead of guessed and then misjudged as is often than fixeveears axay from fullt availabilitx.
done by the VFR human eye. If such a maic contrap- VOR/11E is here now; it is usable; it has been bought
tion is within the realm of possibility, it would seem that and paid for with taxpayers' dollars and with full approval
xe should be perfecting it if we hope to iumimize air- of military and civil aviation and the Congress of the
space conestion, improve safety, and relieve overloaded United States. It is more accurate than a pilot can ian-
ground controllers from their assignments at the bottom nallv fly.
of the air ocean. VOR/DME can aid very materially in solving some of

Sound fantastic? To most of us, we may react that today's vital needs. It should not be cast aside n] left
the idea is an over-simplification of a very complicated unused by so many users of the airspace unless and until
problem. 'Maxbe it is. something known to be better is perfected, implemented,

There is at least an outside possibility, however, that and fully ready to take its place-END
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The Air Force
in the Jet Age

Gen. Nathan F. Twining
CHIEF OF STAFF, US AIR FORCE

LL ol the concrii about noise has generated from a out the coitry. Tinker for iistalce, was originially several

relatively fe iinmber of complaints. Do you realize miles from Oklahoma City. This is in no way a criticism of
that of 6,000 airports in the United States, only Oklahoma. Now N1idwest City, a suburb of Oklahoma City,

about 250, or about four percent, are Air Force bases? practicallysurroundsTinkerField andtheyhavelonea
If we add the airfields of the other services, we can say magnificent job in protecting Tinker Field and its sur-

that five or six percent of all our airfields are military rounding area.

bases. Maiiy of these bases do not have jet operations, and An example closer to home is Andrews. When it was

only a hadful support supersonic operations. built during World War II. it was comparatively isolated.
The trouble we have had is nothing, compared to the Now Washington and its suburbs have grown completely

trouble we could have, because aviation is tending toward out to Andrews.

more noise, not less. Long ago we foresaw this problem. Even if it were possible to build isolated bases and
We started noise studies, and noise abatement programs. keep them isolated there would have to be two big ex-
Yet the complaints already received indicate the futire ceptions.
magnitude of the problem. Part of our air defense is necessarily based to protect

Theoretically, we could move Air Force bases away population centers. To provide maximum-range, 360'
from cities. Actually, we are trying to do this, but it will protection to a metropolitan area, the interceptors must be
never be a complete remedy. We cannot even get enough based very close to that city. A other policy would be
base money to properly prepare existing bases to accom- like putting the city fire department out in the country.
modate our modern, high-perforinaiice aircraft. You can The second exception is our Reserve and National
imagiie how much it would cost to build all new bases Guard bases. We could not expect effective Reserve
away from population centers. participation, if our Reservists had to use most of their

Our criteria for future bases requires them to be located limited time just trying to get to their bases. The major
at least fifteei miles from the local community. proportion of our Reservists and Air National Guardsmen

But this does very little good. Wherever you plunk live iii or near populous areas. It is common sense that
down a multi-million dollar air base with a several mil- their bases be located nearby.
lion dollar payroll, local construction and service con- I might add that we are under constant pressure to
tracts, and local civilian employment, you will be sur- give these Reserve components first-line equipment. We
rounded by a rapidly growing community, practically be- vant them to have first-line equipment. because they
fore von even get an airplane off the ground. An air base would be of little use if they did not have it. But as we
is a big business. It makes the nearby cities bigger and it give these units first-line equipment, the noise of their
automatically generates communities w\here none existed operation gets louder.
before. Nevertheless. let me assure everyone that inisolar as it

There are unlimited examples of this happening through- (Coiuied on follocing page)
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is financially possible and tactically sound, we will continue
to try to get our bases away from population centers. GEN. NATHAN F. TWINING-General Twining became

There are other measures we can and are taking which USAF Chief of Staff in 1953. He received AFA's highest
offer better immediate and local help. Here are some of award, the H. H. Arnold Trophy naming him "Aiation's
them. Alan of the Year," in 1955. Born in Wisconsin in 1897,

You know the technical developments now under way. General Twining was graduated from West Point in 1918
Several of these are projects initiated by industry. For and won his wings in '24. In World War II, he had
ground run-ups there have been developed a whole gamut tactical comnand of all AFs in the South Pacific, later
of Rube Goldberg devices to reduce the sound level. headed the 15th AF in Italy and the Mediterranean Allied

Our Research and Development Command and our air- Strategic AFs. In 1947 he took over connand of our
craft industries are spending lots of time and money to forcesinAlaska.IHe becameAFViceChiefofStaffin1950.
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 We should expend every effort to reduce disturbance to
depends on ever-increasing performance of combat air- communities by routing, flying techniques, and mechanical
craft. In flight, we have adopted time-consuming, fuel- silencers.
wasting, and tactically inefficient traffic patterns both for But I am afraid that these solutions will not be enough.
take-offs and landings. The big job is to get our nation to recognize this as

Community relations efforts to explain and keep the a largely unavoidable consequence of progress. Gill Robb
people informed really pay off. They do not reduce noise, Wilson has pointed out that every technological advance
but they at least make the reason for noise a little more has had undesirable side effects-and opponents of those
understandable. side effects always try to stop our progress. Their efforts

Our commanders, for instance, have had much success to halt progress always succeed in slowing it down, but
with what we call pre-conditioning communities. Before they have never succeeded in stopping progress.
a combat wing moves into a new area, we explain to the Noise is just something we are going to have to li.
local people what to expect and why our air operations with. The American people will eventually understav
are necessary. this. We must do all we can to speed this understanding.

The way these communities have reacted and accepted In fifty years we have learned to live with the stencL.
the minor inconveniences of better defense is a tribute noise, expense, death, and destruction of the automobile.
to the understanding of the American people. I doubt that noise will cause the destruction in a hun-

All of our present difficulties have been generated by dred years that the automobile does in one.
the noise of jet engines of four to eight thousand pounds While there is a frightening death toll on the highvavs,
thrust. The noise of these comparatively small engines there is not a one of us who does not value the automobile.
have already become a nuisance in some localities. We may not like its by-products, but we have learned

Now, let's look at the future. to live with them.
Questions like these face all of us: I foresee the same acceptance of the undesirable side
e What will the effect be of jet noise from engines of effects of flying. It is conceivable that the airplane will

twelve, sixteen, twenty, twventy-five thousand pounds of affect our way of life just as has the automobile. Homes
thrust, which are not too far off? may be designed sound-proof-boom-proof. Communities

* What will be the effect of hundreds of jet airliners may grow away from centers of air activity.
operating in and out of population centers? Now, as far as the Air Force is concerned, let us look

* What will be the effect when increasing numbers of a little further into the future. We are getting into the
light planes become jets? field of short take-off and landing planes. We are devel-

As civil airplanes become jet-propelled, military avia- oping zero launchers to get aircraft airborne, and mats
tion will no longer receive sole blame for jet noise. But and barriers for landing. We are getting boundary layer
that is no consolation, even to us. This noise problem will control and reverse thrust. The vertical take-off aircraft
become one the whole nation will face-and I think you is coming. All of these will alleviate the noise problem
civil operators will find your choices of action even more because they will get us up and down faster, and make
limited than we are finding them in the Air Force. it easier to'stay away from communities. Like all new

For one thing, airliners will find it more difficult to developments, they will probably bring on new problems
play with traffic patterns. Air Force planes, even bombers, we haven't even imagined yet.
can and do execute sharp turns, steep pull-ups and so Looking even further into the future-we are getting
on, to avoid flying over communities near bases. I do not more and more into the missile business. Eventually, a
know what would happen if you put a load of paying great proportion of our defense and offense will be in
customers through even a mild two-C turn, but I'll bet the place, poised-ready-to-fire-missiles. Let me add, par-
outcry would drown out the jet noise. enthetically, that this won't happen until missiles are as

Also, airliners operate on tight cost margins. You will dependable and efficient as pilots. This time is coming,
not want to fly large, time-consuming, money-consuming but it's not here yet. Now, these missiles won't make a
traffic patterns. bit of noise until we need them-and at that time we'll

Even more important-your business is carrying people have other things to worry about.
and cargo. You can't find many customers in isolated To sum up my remarks on noise-it's a growing prob-
areas. Your business takes you and your noise to the cities. lem. It will be handled partially by our noise-suppressing
For passenger convenience, the closer you are to the city, measures. The end answer is acceptance. We must not
the better. only pre-condition communities, we must pre-condition

So what is the solution? the nation.
This is becominga national problem. Military and civil I just wish our jet noise were our only problem. To

aviation must work together to do everything possible me the echoes of Communist H-bomb tests obliterate
consistent with security and progress. the noise that comes from building defenses against them.
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The last topic I wish to include inmy discussion of

future operations is the nuclear-powered aircraft. I want
to allay any fears there may be about hazards in operat-

r ingthistype plane. A nuclear engine will be merely a
0\new form of propulsive power. Our sister service, the

Navv, has been operating a nuclear power plant in its
submarine, the Nautilus, 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 synonvmous.

Actually, our hopesfor 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-povered aircraft will not be solely an

astrument 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-

Interceptors, like this Northrop F-89D, must be based elear-oxveredshis
iiear' cities iii order to provide maxilhtm-ralige pr1otcctioii. caelcrct-o n~

There will, of course, be new problems associated with
the operation of nuclear power plants. A great deal of

So far the public has objected to noise primarily be- our research in developing nuclear power plants is devoted

cause it is a nuisance, not a hazard. I believe we will to finding out what these problems will be.

be able to keep it from being considered hazardous. You have read of the airborne nuclear reactor now be-

Other jet Age problems will be the result of public ing tested in an Air Force B-36 based in Texas. These

concern over danger. There are several of these. Problem are the first flights of an actually operating reactor. The

areas include air traffic control, coingestion at and near reactor presently provides no propulsive power. It is run-

airports, and heavy landing and take-off traffic over ning simply so we can test its effects upon the components

populated areas with the increased potential for tragic ac- of aircraft in flight.
cidents. This is one of the means by which we are determining

Most of these are problems shared by civil and military the potential problems of nuclear flight in order to be

aviation. One, however, is peculiar to military aviation, able to whip them before they ever become real problems.

I speak of the weapons carried in aircraft. These flights will also enable us to design safety

It is only common sense that xhatever veapons our procedures for nuclear flights.
Air Force uses must be readily available. Instant readi- Actually, there are many ways in which nuclear flight

ness means survival. could be much safer and even less hazardous than conven-

The Air Force has been in the nuclear bomb business tional flight. Theoretically, nuclear engines can be the

for over ten years noxw and you may be sure that full at- most dependable engines ever made. Engine failure in

tention has been given to every detail of design and flight and during take-off or landing should be almost

methods of handling required to eliminate the possibility non-existent.
of an accidental nuclear detonation of the weapon, either Even a greater safety advantage is the nuclear plane's

in the aircraft or on the ground. You may readily ap- boundless range and flying time. These days, bad weather

preciate that an aircraft crew would be hesitant to fly a combines with definite limitations on aircraft range and

vehicle unless the hazard to them of an accidental detona- endurance to become a major cause of accidents. Imagine

tion was essentially non-existent. With this built-in safety, the day when a pilot can have an unlimited choice of

the worst condition to be expected would be the hazard alternate airfields, or an unlimited time to circle and wait

associated with conventional high-explosive weapons. for the weather to improve.
These safety features have been, and will continue to be, The same qualities will help to solve another problem

tested realistically, to assure that the chance of an ac- that is being discussed in this conference. That is air

cidental nuclear detonation is so remote as to be in- traffic control. Everyone agrees that the high speed and

calculable. high fuel consumption of jet airplanes is completely in-
Even though our weapons have an extremely high compatible with our present air traffic control system.

degree of built-in safety, our handling of any kind of Planes vith unlimited range and endurance will certainlx

weapon is super cautious. Machine guns, for instance, are be welcome in any system of control and will never he

not charged until the aircraft is in an area where they a problem.
can be safely fired. Our main problem overshadows all the difficulties I

External rocket connections are not hooked up until have discussed here today. Our biggest problem of the

the aircraft is in take-off position-pointed away from all future will be the same as it is now. That is, to keep

populated areas. It is standard procedure for aircraft car- American airpower able to do its job. Solving the difficul-

rying any kind of ordnance, even small practice bombs, ties we are discussing here will certainly enable us to

to fly many miles out of their way to give a wide berth do our job better.
to all towns or villages. I think the Air Force Association is to be congratulated

The point is that handling and carrying ordnance, from for its foresightedness in organizing conferences like this.

bullets to A-bombs, is potentially less dangerous than These meetings of civil and military aviation leaders

man' other operations. It is not, and will not be a major will certainly point the way to keeping our airpower

problem, to conduct these actions in safety. superior--END
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What are we doing about
the oise Problem?

A FORUM

AFA's Noise Abatement Forum was moderated by James H. Mr. Littlewood: We refuse to accept the edict that
Doolittle. Meibers of the panel were Dr. R. H. Bolt, Dir. of nothing can be done [about noise]; that people will just
Acoustics Lab., MIT; Vice Adn. C. E. Rosendall, Exec. Dir., have to get used to it. Frankly, we know fron surveys
Nat'lAir 'ransport Coordinating Conmittee; William Little that people do not get used to noise; that most complaintsWcood,V-P, American Airlines and Chairmian, NACA Subomi- thtepeoogtsdooiaesbetmostcoplaitse
inittee on Aircraft Noise; Dr. T. L. K. Smull, Chief, Research come from the people who are subjectedto noise the
Coordination, NACA; Dale D. Streid, Mfgr. Preliminary Design, longest, so there is not much hope in that direction. I
Jet Engine Dept., General Electric Co.; Dr. H. 0. Parrack, think you can ameliorate a situation by excellent public
Technical Director and Coordinator, Noise and Vibration Con- relations, but you cannot hope for miracles.
trol, ARDC; Capt. C. P. Phoebus, Special Ass't for Bio-Sciences, In military circles, I will agree that the problem is a
Office of Nacal Research, USN; and Dr. H. C. Hardy, Ass't little different, and I have coined a few words which I
Ar.,Physics Dept., Armour Research Foundation. Since there think fit the fundamental problem. The noise problem

iwere no prepared texts, minor editorial liberties have been the Air Force, as well as many other problems other ttaken-TheEditors. noise, is perhaps epitomized bv the word "isolation." 1
vate airlines, I think, segregate the word. As far as co -

R. BOLT: I would like to approach the noise problem mercial aviation is concerned, the words are "juxtapositim.
in a non-physical vay. Perhaps many of you have and "noise reduction." That is what we are vorking on i
been at Niagara Falls, maybe even on your honey- wearegoingtoachieveit.

moon, and wandered around close to the falls. Did it occur Mr. Streid: We at General Electric Company in Cincin-
to von that you were exposed to more than 100 decibels of nati build the jet engines that make the noise, and \c
noise? Or, have you ever tried to go to sleep on a hot have had, over the past few years, a great deal of ex-
summer's night and heard a faint little buzz, buzz, buzz, perience, both with the noise that these engines make and
buzz? That is only about 20 or 25 decibels but it can sure with the handling of this noise in a fairly large com-
raise cain with your sleep. In other words, decibels alone munity. We have, within two or three miles of our plant
do not measure anonyance. The fundamental problem is at Cincinnati, 30,000 people living in a high-class residen-
one of human reaction to noise-to what extent does the tial area. We have succeeded in lowering our complaints.
noise interfere with your normal living? The mosquito from about 124 in 1952 to less than one complaint per
wakes \ou up, so its noise is annoying. month at present.

The decibel measures the sound at a particular point. There have been a number of reasons for this. The
Actually, the more fundamental measure of this sound is first reason is the acclimation of the public to the noise
the total power that is coming out of the source, how and to the nature of the noise. Secondly, we have better
many watts or thousands of watts. As the mechanical relations between our plant and the people and a better
power of a device increases, so does the acoustic power, understanding on their part of what we are doing and
but there is a little important number, the efficiency. what the jet engines do.

11any devices are used on automobiles, trains, etc.- The next step is better sound treatment even with big-
only about one part in 10,000 becomes noise. But jet ger engines and afterburners. We have succeeded, by
engines are getting pretty efficient. They can put about improved techniques of design and construction, in reduc-
one percent of their power output into noise. ing the amount of noise that we are putting into the sur-

Dr. Parrack: I would like to point out that in planning rounding community by a great deal.
its research and development, the Air Force has found Finally, and strangely enough, we find that reduction
it necessary to take a kind of systems approach. We call in night running improves our community situation. Peo-
it an acoustic energy system. The sources of noise are ple do not seem to worry as much about noise in the day-
the pieces of equipment, aircraft engines, or other that time as they do at night.
produced the sound energy. This is released in the im- Dr. Smull: Aircraft noise is one of the most complex
mediate vicinity of the operating piece of equipment. It and difficult problems that the scientist has ever been
then passes through an immediate area, structure, or some confronted with. It not only involves the physics of
other material for a greater or shorter distance. This is where the noise comes from but, as Dr. Bolt mentioned,
a transfer pattern, an energy transfer system. This leaves there is only a small portion of the energy of the jet engine
the energy to an environment in which a receiver is -maybe anywhere from one to fifty parts in a thousand-
located; the receiver may be the airframe structure, but which goes into the production of noise. This is the
most often and in most of our complex problems, the proverbial needle in the haystack.
receiver is not the structure-it is man and man as a There is much work on this problem on the scientific
response mechanism stimulated by acoustic energy. front, attempting to sort out these facts regarding the
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development of noise in the engine and the various noise ask af tw basic questions. Whatc reatesaircraft noisea ,

sources around aircraft. Some of the techniques show as a corollary, what is the relationship between aircraft

some promise. We have no final answers at the moment, noise and engine thrust?
but I am sure that reduction will be achieved that will Dr. Bolt: Noise is generated by anything that starts

not seriously penalize the airplane. air moving. A loud speaker cone going in and out puts

Captain Phoebus: The Navy has all of the problems sound out into the air; a propeller blade passes through
of noise that the Air Force has plus a very special tough a certain point in space, pushes the air aside and as sue-

one of our own; namely, the problem of operating jet air- cessive blades pass by the same space, there is an oscil-

craft off of carriers. lation of the air and you have a noise. Under most operat-

In this carrier situation, you cannot get away from ing conditions of a jet engine-certainly about eightyper-
noise. When we are operating our planes ashore, as the cent or so of power-the large majority of the noise is

Air Force does, there are not too many people exposed actually generated outside of the engine itself, from a

to the terrific force of the initial take-off blast of these few feet back to ten or twenty feet back of the tail pipe,
planes. The plane goes out to the end of the runway and and the large amount of noise that is put out-that is, the
it is somewhat isolated, but this is certainly not true on large fraction of total power-is generated by the pure
the decks of our carriers, and it is especially not true for turbulence complicated by motion in the jet stream.

the boys who are operating our catapults. One of the interesting things about any particular sound
The Navy, up to the present, has been working on this generator, in addition to how much power it puts out, is

problem hand in glove with anyone and everyone that what kind of frequency spectrum it is putting out, such
we can-with the Air Force, with the engine manufacturers, as low frequencies that rumble and roar or high frequen-
etc. We have now come to the point where central control cies that scream and whine.
of all the effort in this area is required and necessary. Another important factor is this: In what directions

I would like to change the subject a little bit. You do the put this sound out? In general, any source of
heard mention made of the Armed Forces National Re- sound has some frequency characteristics and some direc-

search Council's Committee on Hearing and Bio-Acoustics. tionalitv characteristics. Jet engines have a strong direc-

There are four members of the Executive Committee of tionality characteristic. The noise comes out 45 degrees
that Council sitting right here at this table. They are Dr. from the axis to the rear. The sound at some standard

Bolt, Dr. Parrack, Dr. Smull, and myself. We have at distance, say 100 feet, awa from the measured distaice
our disposal the best brains in the country through the in the 45 degree region, can be twenty or thirty decibels

National Research Council, through the universities, stronger than the sound measured directly afto
through the commercial organizations, etc. The vav it ahead of the airplane. This is very hopeful from a noise

operates is for the Armed Forces representatives to receive control point of view. If you can take the power which
the problems in the area of noise that generate within is now mostly irradiated in one cone and redistribute it,
the services, pass them on to the Secretary and from there it is going to drop the level everywhere, and several of
to the Executive Council where we digest this problem the gadgets that are now being developed as possible
and appoint working groups. So far, the results have been noisesuppressors tend in the direction of redistributing
very pleasing to the armed services, and, I think, to ever- the energ, knocking down this peak. Also, some of these
one else. devices redistribute the energy in the frequency scale.

Dr. Hardy: I would like to speak of the relative magni- They take some of the roar and rumble and pt it up
tide of the airplane to the noises of other things in in the higher frequency range. You might think the scream
the community by talking in terms of the output of is more annoying, but there is another point here-the
various sound sources. As I speak to you, I a putting higher the frequency, the more rapidly the sound is lost,
into this microphone the order of3/30 millionthsofa dissipatedasitmoves off to a distance.
watt. This is being amplified by the public address system, Perhaps I should add one more comment with respect
so there is something like 1/10 of a watt being put out to the relation of thrust to noise. If we are now up to
into this room. About ten watts is put out by a truck going 8,000 pounds of thrust in a conventional jet, and we are
down the highway under load. The noise of diesel locoino- expecting, say 25,000 we will have roughly three times
tive is about 100 watts. You go up to something like 1,000 the thrust. This is going to increase the sound level at
watts with an commercial aircraft at full load and take- some standard distance by perhaps the order of fifteen
off, and you get up to 10,000 watts-that order of magni- decibels-somewhere between ten and twenty depeiiig
tude-with the present type of jet airplanes, and you will on just where you are-but a difference of twenty decibels

ret up to 100,000 with jet airplanes of the future. This is not necessarily a very large volume.

is a tremendous range of energy. As a matter of fact, if General Doolittle: What is the extent of noise penetra-
all of the people in the world were talking at one time, tion under average conditions- how far ould it spread
they would make the noise that one B-52 airplane makes. out from a noise source?

There is also a tremendous human range of acceptance, Dr. Hardy: The noise just does not propagate out
and this is one of the biggest acoustic engineering prob- smoothly. The noise will fluctuate about twenty decibels
leiis of all. There are legitimate, honest complaints where at 1,000 feet, if you measure it in a very short time
there are only thirty decibels being put out by a particular interval. When you try to make noise measureimts, \olu
industrv. On the other hand, people live alongside the get into noise fluctuations and other complicated problems.

elevated tracks, truck routes, and railroads where there The sound drops off proportionally to the area that it
are eighty-five decibels. I think one of the best ways to radiates through. This means that the sound will drop
compare these relative sound sources is on the basis of off six decibels for double additions. Under certain condi-
how far awax they would make eighty-five decibels. The tioiis of meteorology - rather prevalent conditions it
truck vou can hear about seventy-five feet avav would would be much less; it may be eight or ten., aid the
be about eighty-five decibels. The diesel locomotive would highfrequencieswill dropoffmuchmorerapidlythan
be about 200 feet away and the airplane about a mile or the low frequencies. That is why thunder at a distance
a mile and a half away. Fortunately, people live further sounds like a rumble and thunder at short distance sounds
away from airplanes as a rule than they do trucks, so I like a crack. The crack represents high frequencies; the
think this may give us a little perpective. rumble of thunder represents low frequencies, and all of

General Doolittle: To open the panel discussion, I will (Continued on following page)
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the high frequencies \\ill go out half the time. People General Doolittle: What is the relative noise factor in
object very stronglv to the high frequencies. Also, sound ground and air operations of first, current mlilitar' air-
drops off over the terrain, due to some absorption in the craft; second, advanced types and series of imilitarV air-
groiind but chiefly due to temperature variations. These craft: third, turboprop transports, military and civil; and,
facts are nowN being measured by the scieitists in order fourth, commercial jet transports?
that the airplane and airport planners, and so on, will Mr. Streid: All of our current and future advances in
have better data in the future, aviation in such things as speed, size, range, ad altitude

For example, putting up a row of trees will not do depend on getting more power for propulsion. The oily
much good at all. If we have enough trees, 100 feet in way \e now know( of to get this additional power is b
depth. some good ma be accomplished; more good is ac- the use of jet engines. I would like to show you that the
complished by the rolling terrain than the shrubbery. jet cigine is not the basic cause of the noise probleim.

General Doolittle: What are some of the other factors The current noise problem is the result of the increased
influeucing noise propagation? pow\er w\hich is required for the speed, the altitude, the

Dr. Hardy: I think the most important factor is people. range, aid particularly the size of the current aid future
Ihe acceptaince of people is a very big item. In the future, airplanes. However, for the same power, a propeller-riven
I think a lot can be done hv education, to get people to airplane would generate substantially more noise than
accept the noise. After all, there are trains running through an equivalent jet airplane.
some of our best suburbs and they make considerable Admiral Rosendahl: I am led to believe that there may
noise. We have people building their homes along truck be some progressive increase of acceptance, maybe, as the
routes and they never complain about the noise. so perhaps younger generation grows up aid they are more interested
the level of people's acceptance in the future mlay be in the airplanes themselves and they are more accustomed
higher than than it is nowy. However, as you look over to the noisc; but we are a little inore optimistic about
the thing, you can make the most optimistic prediction what our civil airport neighbors \\ill have to endure.
of how much people will accept: \ou will find up to a First of all, there aren't any civil jets in operation vet,
mile away from airports or a mile aay froin runals is so \\hat are w\e doing? We are more or less anticipating
pretty bad. There may be complaints up to four milcs,ttoo. trouble. I think it is a very important factor that idustry

Captain Phoebus: I would like to elaborate a little bit has all of these brains at work in tring to solve tle pirob-
oi this human factor, if I may. First of all, the kind of lein before it really arises.
noise we are talkiig about nosy is soiimetling new in Another significant thing is that we are not going to
huuan experience: there is nothing in nature capable have eorious numbers of turbojet transports, at least
of producing the kind of noise that we are iiow producing not for a long time. There are oil] about 200 in prospect
with our jet planes andi missiles. This has complicated for the next six years. Then, of course, no ole \et, as
the problem of understanding the effect oi inan and of far as I know, in the civil air transport busiiess has even
protecting man against these effects. suggested the use of an afterburner, and I think \e ill

Consider the fact that about 140 decibels of noise is agree that the afterburner is very frequently the vilL
the threshold or perhaps mlore than the threshold, and So. I am not too pessimistic at all over the abilit\ of 1
aliost evenone is oing to feel pain at that level: as a idustr to come up with a satisfactory suppressor hX
matter of fact lie is goiig to feel more than that. le is time \\e get these things into service in am kin(1
gig tof Iliihteied ad apprehensive and his reatest volume. And these are more far-ranging, long-range
urge will be to get up and run. This poses somie problems \elopments that are now in the stage of research xvi,1
when vou are doiiig research oil the effects of noise on gie better promise than what we have to begin with.
moan. In the first plce, you have to deal almost entirely General Doolittle: \hit cl be accoiplisled liogrii,
with animals because you cannot subject man to some- operations control, and \hat can we accomplish bi fliglit
thing that be cannot tolerate. operations control?

In the second place, alnost all of the work that has Admiral Rosendahl: In gencral, the inilitary services
been done on the effects of noise oi man ip until recently and the civil air transport industry are using pretty much
was done at a level below what we are talking about, be- the saine sort of remedial procedures that one can eiploy
cause there \\ere no noise producers capable of producing in this noise abatement program short of actual colntrol
the environment we vanted to studv. of the noise at its source. Those procedural things are

We are approaching the problem from a numiber of siiiple to understand. They involve the use of preferenutial
aigles. We do know a great deal about lio\y to protect riumias which lead out over water or open areas \\hen-
ian. I think it is safe to say that we have alrea gotten eer the safeguards that xe are to set up perit.

up to the point where ve can put more protection on in a civil air transport svstem \\here \\e have a wide
them such as earplugs and other devices than a few years range of planes of different capabilities, obviously \u
ago was thought theoretically possible. On the other had cannot set the criteria for the strongest plane, the one
you cannot have your whole population running around which call take the strongest crossinds: we have to set
with earplugs or helmets, so the comnmuniiitx aspect of thei up for the weakest link in the chain. By and large,
it is rough. the preferential system has resulted in a considerable

Mr. Littlewood: Those remarks, I think, point up the aiount of relief.
crux of our problem, which is that the only answer to Then, we have accelerated climb procedure \which was
this problem is reduction of the noise at the source. We worked out by time association by the Air Transport As-
are faced with many variables, two of which are our sociation for each type of transport that is in use, and by
plover plants having thrust and the energy-generating vcrx reasonable measures, the rate of climb out is ac-
CIlaralcteristiCs which possibly include an elcuient of noise. celerated. We have set aul arbitrary value of 1,200 feet
These are goig( to be bigger in the future and our opera- over the ground as the altitude that our civil pilots try
tiolls are going to be more frequent, and those two factors to obtain as sooni as possible. Oil landing, they hold 1.200
contribute very much to the lack of reasonable acceptance feet as long as they can. Then, of course, we try to reduce
by the general public. the number of low-drag, high-powered operations.
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over 25,00( )a ear to onltiing airports. The only traiing valor of ca(atinAl nci pulit rcI'ltioiis laun iS.

i,fghts made at our municipal airports are those which General Doolittle: What can be accompliiihed b\ si-

are required to be made by authorities, although we do lencers oil aircraft?

find it is preferable to clim) straight op to flight altitude Mr. Littlewood: I would like to point out, first, that

rather than turning, because when 0o turn, \ou Spread technical attack on this problem is not vcr\ old. Noise

the noise. We depart from that in special instances. But as a recognized nuisance has increased i ith oir iidustrial

these remedial measures are limited in this application. activity. our flight activitx also, and ic have oil attacked

General Doolittle: Just one more thing. With respect the problem recenitlv.

to ground run-ups. of course. I think everybodi operatiig We wait to ackiowledge our great debt to British re-

anl airplane does the same thing, and that is the onil search. A mnii ainecd Dr. 1. J Ligithill ii the last five

thing lie can do. inl general, until \1u get the adequate \ears has nroiiilatetd the first filly geerated theorv of

suppressors for them, and that is to use \our groniiiid soud tinthe tiirlbilenIt iixig of jet exhaust so n ctan

installations buildiigs and strcictures and things of that see how\ otung the scientific attack oni this lits been.

kind as barriers as iiuch as possible. Also, researchers abroad, such as Lilley, have xworked

While we have not worked out anvthing elaborate, on a small scale. F. B. Creatrex at Bolls-iici has also

nevertheless, a reasonable svste of telling each airport been doing some wvork. Theydeveloped principles wvhich

operator w\here lie can runi uip certain powsers at certailin e are appl\ing very successfiullv. Greatrex tried teeth

times and that sort of thing would be very helpful. lit around the jet exhaust, and hi e tried to increase the

other words, we control the locations at \hich these freqcitcy, possibly depreciatig soiite of the inise energy,

maintenance run-ups can be done. in essence, the remedial but, inl general. to increase the freqiency to bring it up
measures are bas'td oni the laws of inverse squares, get- into a i a lcur atteiuiatini \\oil](t be morei cective.

ting the source of the noise as fa ini from the airport He expaniided front tooth xhaiust to coiruatled exliqust,

as we possibly can. varions aiiioutits of coioluitiois goinig all [lit \\a' Iroin

Mr. Streid: I otld like to report a little bit on our three the iniiiolin. to fort\ or fityt as a iiiixiitutu. All

experience over the last fixe \ears xitli these jet einses of this resultd ill a terrific icirease Ill pt'riwmtttr exposed

at Cincinnati. Our Most successful measure, as far as to this jet stream xwhich was tiutdtrgoimig the tiurlbulent

community public relations has been concerned, has b'ii mixture w\ith tihe, passing of air of lower vtlocity. The

by means of ai ionitoring systemx hich ve have estab- net result xvts that there \\as atl apparent absorption

lished. We have tried two kinds. Oie, we set a pernianeit of sound eiiergy, at least a substaitial hiangi into the

monitor on a telephonie pole aboiut ttwo miles from our higher freqciueCies, some oI I hich iIali at 111(d over
plant, right i thet Center of the heaviest residential district. into the ultrasonuic atea \oert l coxiuld nitlitr it at all.

This a fairl inexpensivex ax to Monitor the so d, clantd Also, researchers at Boiiig discloed last \\tv], recdic-

it has been in op'ration for somie tiie no\ arod quite tions up to the thirts-five decibels itclih Lid been

scccessfull. We fitd it has two drabacks, hoever. One achieved by configtrationts, wiic i- perhaps not practi-

is that sound his a habit Of boucig around, dependiiitg cal to use foir fliht buttiis is a step in research lading to

on atmospheric conditions, and the worst spot for a givei ultimate victorv.

source-and xve are a fixed soiurce at our plt-Can easily Douglas has acievcd great success, too. The are work-

move around fixe or te l miles depetdinig oni clouds and ing up and dow\n the coast betwcein Boeiig aiid Douglas

weather conditions, and a fixed motitor reallx does not to find out whether the decibel readiigs are coisistent,

catch this. who has the most, aid ho thec got it, and exerybody

The other thing wrong xvith it is that it is iipersonal. is going to use the iiiforniatioi. iwhoieer fiiids it, so we

People see it on the pole but they do not know whether are well on the t\. The thtor is that the noise which

it is working or doing an good or helping. comes out of a jet exhaust becomes a fiiitioii of the

We have another method of imonitoring ishich has been square of the diameter-more thrust, imore ioist.
much more successful, and it has satisfictd both of these The other significant factor is tit eighth power rela-

problems. We have a monitor mounted ini a truck that tionship with the higlier speed ii tit jet exhatust. In efforts

travels around the community, and it can drive up to to reduce noise bx tat imethod. sic'go to receii'd exhaust

anyone's front door, measure the sound level and tell \ou velocities and the by-pass engitie, w\hich I thiiik permits

xwhat it is. This sound truck is equipped with a radio much more consideratioii ii our research ainid develop-

communications system through the regular Bell Ttle- ment program i the Linitid Statis. Holls-Himce has one

phone System anti does keep in direct tottact with the at Conway that producs ai mier jet exhaust for a given

plant. We can call back to the plant atid have theim shut mass flow or momentum flow aiid, therefore, effectively,
down the power until it reaches a tolerable level. It is reduces noise.

a more effective wav of tmonitoring the soud auid it has Douglas is workiig oni onie iethod of reducing the

been successful in reducing the complaints xe haxe had noise by reducing the netellcect flow out of the back of

from the people in Cincinnati. the engine. Of course, these are all waxs which the

Admiral Rosendahl: Let me commend the Air Force military cannot use. You hae to be isillinig to sacrifice

for the public relations program that the\- are under- a little jet thrust in xour inxium thrust output in order

taking. I have seen some of the literature which theN have to achieve these bcit'fits. Greatix xvas in favor of no

put out. We, of course, have learned in dealing xith the reduction, but he itd to accipt a little bit, perhaps one

public that a good educational, public relations program percent, and we are striivig to stay at that ilue. Up to

is a very important and essential element to this whole that point, we in aviatioi can accept some reduction of

thing. thrust for reduction of noise. Perhaps in tie military that

Our organization comprises not only carriers, airport cannot be done.

operators, pilots and CAA but also CAP, the Aircraft In- I would like to say oin other thiig. As xvt, have ex-

dustries Association. Air Transport Association, every ele- tended our researches in nisc, it is become iciireasingly

iment in the civil air industry. The fact that the public evident that there are many associatecd problems. For

knows that there is this unaniiity of effort in their behalf instance, when we get rid of jet noise, we are going to

makes them a lot more tolerant of the situation, and they find we have a substantial iitake inoise of ai irritating

will go along as long as they know something is being (Continued ol follouin,,ut pag)
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THE NOISE PROBLEM CONTINUED

nature. Perhaps you have noticed a whistle in the flight not happen if those men are located outside our air base
of turboprops. It is of a character that is irritating, not facility. They will not happen to our own personnel who
to the degree that it is annoying, but it can become an- are in quarters at any reasonable distance from our operat-
noying with engines of that characteristic. You hear the ing facilities. The sound fields to which these people are
high frequency whine out of the jet. We are going after apt to be exposed, as far as I can see now into the future,
that. There are also gear noises in the turboprops. There will not cause mechanical damage to the human body or
are also accessory noises, combustion noises, compression any of its parts.
siren noises, etc. We are going to have to do something Captain Phoebus: I want to emphasize once again the
about all of them and we are working on the maximum problem we have protecting our people who must be
one, the jet noise. exposed to high-intensity noise, those within the base,

Some other effects have been noted, not only on people those on the carrier, those on the maintenance line, etc.
but on structures of aircraft. The Comet experienced sub- It is not enough really to talk about disturbance of rest
stantial destruction from the exhaust. While this cannot or speech interference, but we have to talk about actual
be associated directly with noise, nevertheless, in close physical damage to these people. We have gone a long
proximity or under wing areas, vou do have a tendency way in protecting them. The problem is largely to stay
toward fatigue failure of the structure, which requires ahead of the increased noise that our engines are putting
beefing-up or, probably as a compromise, the addition of out.
a noise suppressor with additional weight. Our major concern is not focused on a pilot. He is in a

The other thing that is coming into prominence is the pretty good spot. He has on earphones, a helnet, and he
effect of noise and vibration on equipment-the sensitive has a cockpit enclosure and, best of all, he is situated in
relays, the sensitive electronic tubes. So, there are many the distribution point of the spectrum of noise where he
reasons to stimulate us to reduce noise at its source. is not so apt to be exposed to it.

Dr. Bolt: Perhaps I should add a word about the decibel. General Doolittle: How much research and development
Mr. Littlewood mentioned a reduction of ten decibels. You is now being devoted to the noise reduction problem, and
might think offhand that if you start at 120 and knock is this amount adequate?
it down to 110 it is not a big fraction, but it is a logarith- Dr. Smull: The problem is to get reduction of noise at
mic scale and every time you drop ten decibels, you have the source. This is the focal activity of a great share of
thrown away nine-tenths of the energy. There is a ten- our research at present. It is the crux of the problem,
fold increase in power when you go from 10 to 110. That particularly the flight problem. We have our noises on the
is true up and down the scale. Any device that can knock ground. We can contain them in some way. You heard
off nine-tenths of the power is doing pretty \\ell physically. Dr. Parrack saythat we are looking for a reduction of one

General Doolittle: How do military requirements, com- and a half billionth, so the research man has his problem
pared to comiercial requirements, affect the noise prob- cut out quite fairly and squarely. The NACA has a broad
lem? research program on these problems both at its Langley

Dr. Parrack: I think that perhaps we cannot be as opti- Laboratory and its Lewis Laboratory, and is gaining more
inistic about the use of the various new developments of and more insight as to what is happening in the tail pipe.
suppression at the source as can the commercial operators. As Dr. Bolt said, the principal source of the noise is being
Perhaps the comnumercial operators can tolerate some losses generated behind the airplane, and we are learning more
in performance, but the military operators cannot possibly and more about the mechanism and what can be done
tolerate loss iii performance. about it, how we can sort out the various frequencies to

On the other hand, I do not think we should be entirely help suppress the noise or reduce it. We are learnincg
pessimistic about it. At present we are having to increase things right along. Some strides have been made-things
\ight in aircraft to withstand pressures applied to struc- we thought were good yesterday are no good today, but,tures by the sound field generated by the power plants. It as Mr. Littlewood mentioned, the corrugated or the

is possible that we can trade the beefing-up of structures Greatrex nozzle now is a baby that has been born. He is
for the additional weight that is required to build the real healthy, and not only the NACA but the industry
noise suppressing type of nozzle. and various other groups are working on these various

We have, I think, the requirement for being somewhat devices and schemes and methods in the hope that we can
farther away from our most densely populated areas, with get some good, healthy, strong men out of it.
our military operations. We can move away but there is still On the development side, the Air Force has a broad
the need for noise suppression. It will take careful, thought- program of research under way both in their laboratories
ful, unemotional future planning, agreements, and a real and elsewhere. Out at Wright Field today there is a fine
wish and willingness to abide by these agreements to use this new acoustical laboratory under construction. They have
method effectively in isolating military operations. In con- a great deal of work being contracted for in various scien-
trast to this, commercial operations, to accomplish their tific and education institutions around the country, such
job, must be closer to densely populated areas. as at Dr. Bolt's laboratory at Massachusetts Institute of

If we want to look at another figure, ranging from the Technology, Dr. Hardy's group at Armour, all of whom are
threshold of your hearing-the weakest sound you can hear working on this.
-to the sound fields in which our maintenance personnel The aviation industry has been quite active in this prob-
work, we get a figure for that ratio. Our maintenance lem. The Aircraft Industries Association had their noise
personnel work in sound fields something like one and a control committee working with the industrial problems of
half billion times the threshold of human hearing. To re- industrial noise. Mr. Streid has presented some results of
duce the acoustic energy by one and a half billion times some studies that have been made out at General Electric.
is a very serious physical problem. Pratt & Whitney has a very active program. Wright Acro-

Now, there have been some statements made about the nautical Corporation and all of the other engine companies
effects of sound on personnel. Most of these statements are aggressively attacking this problem and, last, of course,
were made with respect to maintenance personnel. There the airframe companies themselves are working on these
are some effects on men which I think we can say will (Continued on page 131)
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Flying Safety-
The Military View

Brig. Gen. Joseph D. Caldara
DIRECTOR OF FLIGHT SAFETY RESEARCH, USAF

ASTlE Director of Flight Safetv Research, m% mission the capabilities of the pilot. BY this I do not mean to saY

is to conserve the combat capability of the Air Force. that our pilots cannot handle the equipment; they can, but

In the next few minutes, I hope to'put into some sort there are some things that wre are going to have to learn to

of perspective what aircraft accidents mean to the combat do to handle this equipment. So much for the over-all acci-

capability of the Air Force, what they mean to you people, dent rate.

and what they mean to all the ci ilians of the United States. In order to conserve the combat capability of the Air

To put this into some kind of a frame, I would like to Force, we have to know where and what type aircraft are

go back a little bit. We have heard some comments from involved in accidents. As you probably knov, jet fighters

General Partridge and others on the long-range accident and jet trainers account for over half of all of the major

trend. If you go back some thirty years you will find that accidents.

our accident rate was pretty high-510 per 100.000 flying In 1950, when the Air Force was becoming a jet air

hours. Over a period of time, it has dwindled down, and force, the jets were flying only one-tenth of the flying

for calendar year 1955, as of 31 December, our figures time and accounting for one-third of the major accidents,
look like 17.2 major accidents per 100,000 hours. This is one-third of the fatalities and one-third of the dollar losses.

the lowest in the history of the Air Force. In the five years since 1950, jets have multiplied their fly-

Involved in this general decline of accident rates, though. ing time by three. They are accounting for almost thirty

are acouple of important things. Instead of the line going percent of the flying time, but their share of accidents,
steadily down, there is a jog where it goes up. The air mail fatalities and dollar losses have only gone tp one-third,

incident in 1934 is one example. The air mail incident and Therefore. Our equipment was being manag(ed with a rea-

the increase in the accident rate prove that if we try to sonable amount of efficiency from 1950 to 1955, but it is

(to something when we do not have the equipment and no time to be complacent because the new equipment is

the training, we can sure tie it up-and we did on the air absolutely unforgiving.

mail. The accident rate went up. We have identified jet fighters and jet trainers as the

The expansion for World War II forced upon us ten biggest problem area. Now, we have to see who is busily

times, a hundred times, a thousand times-new aircraft, engaged in cracking up this stuff. and we find that pilot

new procedures, new facilities-and we were not too sure error accounts for some forty-six percent of our accidents;
how to operate or manage this equipment. Until we learned maintenance error, supervisory error, and some of the

how to manage the equipment, again the accident rate others run this tally up to about sixty-two percent.

went up. This talk about jet fighters and jet trainers is particu-

In conjunction with this, there is something else to note larly important because we can reduce this specifically

in this long-range decline of accidents. That is the fact to terms of combat potential. If we use the same ratios

that fatal accidents per 100,000 hours have gone down to that we had in Korea, the jets we lost last year could have

an all-time low of four. This is important to the Air Force shot down in war over 6,000 enemy aircraft. As an ex-SAC

it is important to the combat capability of the Air Force. aircraft driver, it would tickle me to death to know that

There is the possibility that with the development of I have 6,000 fewer interceptors to worry about. This is

new equipment today-the Century Series aircraft-unless a combat potential of no mean proportions. This is how

we move in and prevent it now, we could see the accident accidents drain the combat potential of the Air Force.

rate go up this year, because the aircraft today far exceed (Continued on following page)
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FLYING SAFETY-THE CIVILIAN VIEW

STRATEGIC AIR COMMAND
AIRCRAFT ACCIDENT TREND

Gen. Curtis E.
LeMay, Commander-
in-Chief of the
Strategic Air Com-
nand, looks at chart
illustrating the

decline in total ac-
cidents (major and
minor) within SAC.
For the AF as a

6A whole, fatal air-
craft accidents
per 100,000 hours
are down to four-
a l all-tine low.

9140 21c15 15 o: 1954 1 5 5

What is the impact on civilians? We are running a study
on how many aircraft accidents involving civilians concern
houses that were there before the airdrome was put in or BRIG. GEN. JOSEPH D. CALDARA, USAF Director of
which were built after the airdrome was put in. This is Flight Safety Research. was born in Fairmont, W. Va., in
important. Many people beat the drum about airdrome 1909 and wcent to school in Buffalo, N.Y., and the Uni-
nuisanceS. Yet, as voi heard yesterday. it is almost impos- versity of Maryland. IHe iwas commissioned in the Air
sible to keep them away from the airdrome. This, I think, Reserve in 1932, and after two years as a pilot returned to
is information we should develop. It has to be hand- civilian life. Recalled in 1941, he has seen continuous
screened and it takes a little time. 1 do not know if you sercice since. He served in various operations and plans
realize it or not, but over sixty-one percent of our acci- positions, both in the US and overseas during World War
dents occur on airbases, which automatically eliminates II, and later served as Chief of Staff. Alaskan Air Con-
any involvement with civilians. mand, and as Conunander of the 21st Air Division, SAC.

Another sizable percentage, some seven or nine, occur
in isolated areas-over the ocean, out over the desert, may-
he in the Arctic. So, a sizable segment of our aircraft acci-
dents cannot have any bearing on ci ilian property or life. Automobiles and trucks kill 7,900 people at a cost of

In line with this, I will be the first to admit that in 1954 $1,600,000,000, and no one is running around beating the
there were some thirty civilian fatalities from accidents drum, saving. "Let's get the automobiles and trucks off
involing Air Force aircraft, and the dollar loss in civilian the highway." FIving is a mode of transportation, whether
property ran to about $500,000. This is a sizable sum, and it be combat or civilian flying, and it has to be regarded

et it is less than two percent of the cost to the Air Force as such.
For accidents affecting only Air Force aircraft and people For five years, the Director of Flight Safety Research
-less than two percent. I think this is important. has been conducting some aggressive programs, not only

I'd like to read some figures. Last year, there were 90,- in accident investigation but in accident prevention. Right
000 fatalities, 9,000,000 injuries, $9,800,000,000 in civil- now, ninety percent of our effort is on accident preven-
ian property lost or damaged from accidents other than tion. We have decided, after an analysis of the areas of
air. Vehicles last year killed 7,900 civilians. These are not accidents, that there are three things \ve should do. This
the knuckleheads who are driving the cars! These are the is a continuing program. There is nothing new about this.
poor unsuspecting men and women on the sidewalks. Thev We have concentrated our efforts in three areas of edu-
killed 7,900 people and damaged property at the rate of cation; one, to educate the aircraft manufacturers; two, to
S1600,000,000. educate the Air Force commanders at all levels; and,

In the course of a year, Air Force property damage three, to educate the aircraft operators.
amounts to some $500,000. I want to give you some specific examples. First, we

Some time ago, I was flying across Nevada. heading are conducting a series of meetings with the manufacturers
northeast, when I got a radio message: "Don't go there. that have to do with design safety. A careful analysis last
Go down to Charleston, S. C. There has been an accident." summer indicated that every now and then we put a pilot
I went down. We landed for fuel at Tinker AFB, Okla., in a position where he had to buy the farm. He had no

Md the headlines were already in the papers. When I got other choice. We have identified these areas. We do not
back to the West Coast, the headlines were in the papers call these pilot areas any more. These are design-induced
out there. They were about two civilians, killed in this accidents and, believe me, we have them.
particular accident. The reception on the part of industry has been phe-

Three weeks ago in Colton, Calif., a tractor-trailer nomenal. I am astounded. We have talked to as few as
jumped the curb, went through a building and killed five fifty and as many as 500 engineers in a given day. We
people-wiped out a family. 1 was right behind it. I saw have talked to two and three plants in one day, and these
it happen. It made a little headline, one column wide in people want to know how they can help.
a local paper. Nobody heard of it across the country. No design engineer deliberately contrives an accident-
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CONTINUED

iziduciig feature in an aircraft. We know it. All we are never floi . We take a man who canl fl the aircraft. We

doing is pointing these things out. This is one way we take a civilian test pilot from the manufacturer. (You

educate manufacturers. \\ould be surprised at the number of airmen that went into

How do we educate commanders? This is predicated a flat spin because we were taking civilian test pilots.)

on the fact that we in the Air Force can never be satisfied \Vc do this because ve want the civilian pilot's point of

with a given level of efficiency. We must always try to view as he has watched the aircraft develop. We talk

improve it. There are a couple of specific things that we about the bugs, and we get the bugs out of it. This is how

do to assist commanders, whether it be at major coin- we are trving to educate the operator. We spend as much

mand level or numbered Air Force levels or down at wing as tenl days on the line if it is necessary, dealing with the

levels. One of these is called an operational safety survey man who is driving the equipment. We take in all of the

team. This operates out of our office oni the Vest Coast. areas and we fly with these people. These are just single

It is composed of a project officer on the aircraft; opera- examples. We have nineteen programs going. We have

tions people; facilities people; medical safety people. They the most wonderful command support I have ever wit-

go on a base and take a good look at its Operation. Then nessed in any operation in the Air Force. It starts with

they come i) with certain specific recommendations. We General Twining and General White, and it goes down to

can and do forecast accident areas on a base when we ever\ conunander I know.

have completed such a survey. This is not one of these Now we come to the question of noise abatement, and

reply-by-endorsement deals where the poor commander the problem of what kind of tailpipe we are going to have

gets heckled. We talk to all of his people while we are on these hot pipes. This a long-rauge deal, and so are

conducting this survey, and we approach it from an some of these accident prevention things. I do not believe

operational viewpoint. there is such a thing as an irreducible number of aircraft

Howl do we help aircraft operators? And when I say accidents. That would be zero. People think the rate of

aircraft operators, I mean the pilots. I am not talking now 17.2 is good. I do, too. I think ve can have it this year,
about the pilots with 5,000, 6,000 and 10,000 hours. I am aid if we have it this year, that means that we will only

talking about the bright young second lieutenant. He onil have fifteen civilians involved in fatalities and $250,000
knows one word-tiger-and I am telling you that I am involved in property damage and that much less flak from

firmly convinced that we have more tigers than we have the civilians. There is one thing we have to do in the Air

smart tigers. Our job is to get more smart tigers. This can Force, and that is cut the mustard operationally. That is

he done, all we are trying to do. If we do this by keeping the

To do it we have what we call a transition indoctrina- civilians off our backs, we can do a better job, not only
tion team. Maybe an outfit is getting new type aircraft. or for us but foroi \\ho are interested in the Air Force and

it may be a National Guard outfit getting aircraft that has for all of the civilians who complain about aircraft acci-

been in the inventory for a long time which they have dents.-END

The Role of Civilian Airports
Robert Aldrich
PRESIDENT, AIRPORT OPERATORS COUNCIL

T iS gatherings like this-the bringing together of the but the recognition of the ba ic Yon>

outstanding leaders in the aviation iworld-that will lead evident.
to the solution of the many problems which we all know The rewards for joint solution to these problems will

confront us, and which confront us all! Military and civil mean real progress in the development of civil aviation

aviation groups have their mutual problems; and, within and real security to the nation.

civil aviation, the manufacturers, the aircraft operators, The penalties for failure to solve them jointlh \\ill
and the airport operators have their common problems- mean:
which, if they are to be solved at all, must be solved * Weakened national defense;

jointly and on a natualli acceptable basis. 0 Poor air transport service to the public;

Recently, an airline president was reported to have 0 Financial losses to the stockholders;

said: "We are buying airplanes that haven't yet been fully * Excessive taxes to all of us.
designed with millions of dollars we don't have, and The underlying principle I want to emphasize is the

wve're going to operate them off airports that are too small complete interdependence of the airframe and engine

in an air traffic control system that is too slow, and we manufacturers, the aircraft operators, and the airport op-

must fill them with more passengers than we've ever erators in the development of jet transport service. We

carried before!" each have a quasi-monopoly in our respective fields--

This was said il an atmosphere of jovialit, no doubt, (Continued on following pag(')
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THE ROLE OF CIVILIAN AIRPORTS

not in the anti-trust sense, but in the practical sense. But, in the heat of these skirmishes, let us never lose
The manufacturers of engines and airframes of the sight of the goal we all seek-better air transportation for

large jet transport type are a superb group-but you can the public plus better economic health and national se-
count the principal ones on one hand. curity for us all.

The airlines which plan to use the large jet transport We will get better air transportation if together we face
aircraft are real leaders in the field-but they can be ip to and solve such urgent problems as:
counted on two hands, because few carriers have either 0 joint military and civil use of major civil airports;
the route system or the financial resources to own and 0 Terminal area traffic control;
operate such aircraft. * Community relations includiing the very real social

The airports serving the major traffic-generating com- problem engendered by aircraft noise;
nunities are relatively few in number, and, if these air- * Physical, political, and financial obstacles to ever-
ports cannot accept the jets because of noise or operating increasing expansion of ground facilities;
characteristics, then the jets will not be useful to the air * Terminal building design and facilities requirements
commerce of the nation, for jet operations;

The usefulness of the jet. or any other vehicle for mass * Take-off, landing, taxiing, and service area require-
transportation. is measired b% the universality of itsat- ments for jet operations; and

0 Passenger, spectator, and employee protection.
These are just a few of the many areas of mutual prob-

ROBERT ALDRICH is president of the Airport Operators lems to which joint solutions must and will be found
Council and executice director of the Alinneapolis-St. Paul to assure continued progress in the jet Age.
Metropolitan Airports Comnmittee. He ias born in Newc Our economic health will be assured if we mutually

oin.Febrary 1 n e arecognize that: (1) the manufacturer must get a fair price
selaer Polutechnic Institute. From 1927 to 19,30 lie as for his product to stay in business; (2) the air carrier
president andgenera manager of Flyers, Inc., Sracuse must make a fair return or go on subsidy, and (3) the
and Albany, N.Y., airports. Until 1943 when he assumed airport must have revenues commensurate with costs or
his present/)osition hecasciththe Empire StateRadio become an intolerable burden on the taxpayers.
Laboratories, Albangy N.Y., and then with American Air- We sincerely and earnestly urge that the leaders of
lines. Mr1. Aldrich nowe makes his hiome in Minneapolis. 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-

ceptance at major traffic generating centers, present and craft operator, and the airport operator must depend upon
future. each other for their very existence, and, like love and

Even with this strength of position each group holds, marriage, "You can't have one without the other!"
we cannot stand alone-nor do we want to!' We must be * * 0
partners in the fullest sense. Jean DuBuque [National Business Aircraft Association]:

No longer are we the adventurous, carefree kids of I am going to ask the $100,000 question. Where is the
yesteryear, building airplanes with bailing wire, flying money coming from in the communities that do not have
off sod strips-with our most sensitive instrument the sufficient funds to extend their runwvays, buy additional
seat of our pants. No longer can we afford to scrap like property, improve their terminal buildings and take care
kids over real or imagined differences of opinion like of their zoning problems?
we did when the aviation industry was growing up. We Mr. Aldrich: That sounds peculiarly like the ques-
mtist all give evidence of having matured with it. tions we are asking. I think you and I both woke up

Today, airports alone represent an investment by the at about the same time this morning. We do not know
public of nearly 83 billion. The airline stockholders prob- the answer. We just know this: it "ain't" going to be done
ably had a billion dollars invested in flight equipment without the money. [Applause]
prior to the recent jet orders, which may double that. General Doolittle: Are there any further questions? If
And the manufacturers' investment is comparable in mag- not, I will dare ask one myself. You spoke of improve-
nitude. We are, indeed, partners in big business. ments at the airports. You did not speak specifically of

Together, therefore, we are the trustees of billions and runway length. I would like to ask in the age of jet
billions of dollars, and, more important, we are also the transports are such modern airports as Idlewild. Los
glardians of millions and millions of lives. Angeles, San Francisco, and O'Hare at Chicago adequate

These billions of dollars in investments which we in runway length for the anticipated jet transports?
supervise are those of the citizens of this nation, vho Mr. Aldrich: Ladies and gentlemen, you have just
own the stock that makes it possible to build the aircraft; heard one of our most extremely competent aeronautical
who buy the tickets to ride the planes that keep the air- engineers ask a question like that. Jim, I am not going
lines in business: and who pay the taxes to make possible to ask you the question as I turned it back on Jean.
the building of the airports from which to take off We did not mention it specifically because in runway
and land. language and jet aircraft performance this is the great

The lives entrusted to our care are these same tax- day of unspecifics, or non-specifics. Boeing Aircraft has
payers, ticket-buyers and stockholders-millions of them! proved that a jet transport will fly; a lot of other stuff

We realize that in the great free-enterprise system in is on paper and in people's minds. Our presentation here
which we live, the seller and the buyer, the manufacturer referred to runways quite generally because they are
nid the aircraft operator, will haggle and bargain to a a major item, but it is also a question which is involved

mutually agreeable compromise. with a lot of other things on the physical side of the air-
We realize also that the landlord and the tenant-the port.

airport management and the airport user-will have some With the best information that we have at hand today
differences of opinion as to bow much rent to pay. and with what we know about our own airports as to
78 AIR FORCE Magazine * March 1956



CONTINUED

The nation must
solve urgent prob-
lems such a-, the
very real social
problem ofaircraft
noise. Here, a
DouiglasDC-7twarns
up within earshot

-of aconmunt
onitheverv edge
of the runwiay.

un'way lengths, and speaking very generally about the taken the problem into full consideration. I believe it is
type of jet aircraft, we are under the impression at the an excellent body to continue stndxing joint use.
moment that we have no airports in the United States Dr. T. P. Wright [Presideiit, Cornell Aeronautical La-
with the exception of Honolulu on which, generally speak- boratory, Inc.]: The question ilon raised was an extremely
ing, the jet type of transport can be operated; that is, good one since it had to do with rinav length. Would
as to runway. it not be possible to look at these probleis from the

As to runwvay strength, which is a new item-not for airport standpoint in having the design of our Jet Age
the airport operator but for the people w\ho are inter- aircraft of the steep gradiaiit type, if that is practicable?
ested in what it costs to break tip these runways at an In other words, if the aircraft can be made to take off
accelerated rate-we are learning a great deal and we more steeply and can land in a shorter distance, it would
find now we are becoming extremely concerned with the help solve some of our problems in all three of these
maximum strength designed factors of runways, par- areas-in the area of noise, where it would get the source
ticularly as to runwav thickness, because lengthening the of the noise away from the people more quickly, and it
runway is one thing but replacing it every five or ten would insure that the aircraft would fly over areas of
or fifteen years is a totally different thing. population at low altitudes for a lesser distance.

Floyd Ricard [Economic Division, Air Coordinating From the standpoint of runway length, it is obvious.
Committee]: In connection with the problem of the joint From the standpoint of getting the aircraft away from
military-civil use of airports, I would like to ask Mr. the low-altitude flying over centers of population, I
Aldrich if he considers that these problems are getting think it would create better public relations. I feel that
more complex as individual problems arise. Do you feel this is practicable now and that greater attention to
that the Airport Use Panel is the proper instrument with boundary layer control 11hich could be applied to air-
which to deal with this problem at the Air Coordinating craft alread\ in the mock-up stage-such as the DC-S
Committee level of the government, or do you believe and the 707 and the Electra-might lead to something
that something else should be devised to do the job? that would help solve many of the problems that ha\,

Mr. Aldrich: Floyd, I do not think that I could give been brought up.
you a complete answer and a hopeful one on that until I would be very much interested in your reaction. NI
I understood all of the operations and all of the ma- Aldrich, on this. If we could get really steep gradia
chinations of all of the joint Airport Use Panel, which aircraft, it w\ould be a partial solution at least to ahno
I do not. I am sorry that that is not a very helpful an- all of the problems that are being raised here.
swer, but it has to be limited by my own limitations. General Doolittle: Ted, I am not supposed to do a

Mr. Ricard: I brought the matter up because it is work here. I am merely supposed to point at people a.
one of the means that you have for settling disputes they do the work, but I would like to carry that poi
between the military and civil where these joint prob- on a little further.
lems arise. While we have not had any controversy which There is ita great deal of thought being given at the
had to go up to the presidential level, we do have the present time to short take-off and landing runs. There
one notable example of O'Hare in Chicago. There may is a great deal of thought that we cannot go to longer
be others as the need for joint use increases. The joint runways. That is due to the concentration of population
problem that went on upstairs at O'Hare was not settled, in the metropolitan areas. Due to the fact that no matter
was it? how long you make an airfield, it will be surrounded and

Mr. Aldrich: I am not sure. If the Joint Airport Use hemmed in, possibly we have come to the point now
Panel can give some programs for the settlement of the where we should devote more of our thought to im-
types of problems that I have enumerated here, par- proving aircraft performance rather than solving the
ticularly from the joint use standpoint, I'm encouraged. aircraft manufacturers' problems by lengthening the run-

Jean DuBuque [National Business Aircraft Association]: way. That is the reason I brought up that question. I
Our Association is an industry member of this Airport was a little shocked when Mr. Aldrich said "We ain't
Use Panel, and if I may, I would like to help answer the got no airports for the future." That left me a little startled.
question. We feel that this is a sounding board because If Idlewild Airport is not long enough, I do not know
the military, industry, and other civil-government agencies where you can get a longer airfield.
are represented and are given an opportunity to air all We took a look at Long Island and there is no place
of the problems involved in joint use of airports. I have on Long Island where you can put a modern airfield
attended a number of hearings as an industry representa- today without having to tear down some existing strue-
tive, and they have all been fair, impartial, and have tures. This is a real serious problem.-END
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Civilian Aeronautics in the
JetAge Charles J. Lowen, Jr.

ADMINISTRATOR, CIVIL AERONAUTICS ADMINISTRATION

T lIBEE weeks aio the Civil Arioiauties Administra-

tion held an all-day meetiig in \Vashiigton oin the  CHARLES J. LOWENJR., cl Aronatics Adiniiiis-jet Age, with particular emphasis on what it would t r1., Cii tci
mean in terms of airport requirements. I think the CAA trator aimi a pilot icith scneDen yars in aciation, i a

and all who participated in that meeting learned a lot
fromit, and the olcriticismIhave heard of itwasthat from the University of Colorado in 1938 lie became a part-

nur in Mounitain Scitcas Aciation, a fice-state distriitorship\e held it too far ahead of time.
This is a criLicisi I hope to get miore often as Ad-ii

mnistrator of Civil Aerotaais. I uOLd tiiuiC1h .seiced with the Air 7ranisport C(iinaial as a pilot and in
cocniand positiois. 11c joied CA. in May 1955 as a con-be criticized for being too far ahead than for being too siit- lciiii DcpulpAdiiiiiiIo in July.Oidc-

far behind. cecded Frederick B. Lecc as Admiiisrator last December 9.
The same statements apply to this much broader con-

ference, and I an sure that it will prove equally helpful
to explore these problems together, even if we don't come
up ii ith ans\rs to all of them. one percent for each degree that the mean temperatuire

Since other speakers will discuss other aspects of the of the hottest month of the \ear exceeds fifty-nine. It is
Jet Age, I will concentrate on . . . airports. As we found likely that the temperature factor for jets will be about
out at our jaiar\ 11 meeting, however, VoI can't get this much, but it remailS to be eitablished preci\
far into airport qvestions without considerigIsuch related Let's see what this \ould meatn in readiness for jet
imatters as the characteristics of the aircraft that will use operations of some tvpical large airports today. The
them, including their noise level, fuel consumption, and longest runway at Niw York's Idlti\ild is 9,422 feet, but
so on. To some extent, therefore, I will have to overlap when corrected for altitude and especially for temperatuire,
other subject areas on the agenda. its effective length is 8.724. At Chicago O'Hare the con-

Let me further preface n remarks by saying that parable figures are 8,000 feett corrcte.d to 6,8:36. Boston
inine of my stateients are offered as final, defiitive solu- has 10,012 feet, the ei.1Valeint of 9S5 when corrected.
tions. We hope that as a result of meetiting like this. Los Angeles's 8,561 feet corrects to 1,317, but at cooler
and of continued specific research and experience, it will San Francisco the 8,S80 feet of runWay adjust to an
be possible to arrive at firm criteria, by which all seg- effective 8,612.
nients of the industry can be guided. It seems fairly clear, then. that while our major air-

With civil jets due to go into service by 1958 or 1959, ports will be able to handle doiestic jet operations, they
we cannot wait too long for these answ\ers, but on the maly run into trouble wheti it comes to intercontinental
other hand we cannot afford to freeze standards on the Ilights. In view of this, we are urgently reviewtnp our
basis of incomplete information. present standards under which we grant federal aid to

There's no such thing as a jet airport, period; there projcLs for development of itercointental express air-
can be airports for jets fiving non-stop between contiients, ports with runwa length up to 8,400 feet (prior to ad-
and there can be airports for jets flving 600-mnile hops, justient for altitude an( tempera[tire)
which at present appear to be the lower limit of their In case anvone has forgotten, however, our federal
efficient range. aid program is at natching one, in hich the local govern-

The reqtirtcinents for an intercontinental jet airport ment pays at least fifty percent of the cost. Represenla-
mav be twice as great, in terms of runway length, as for tives of local government present at our conference ex-
a trunkline jet stop. At our meeting ve heard tentative pressed themselves rather strongly about the difficult\ of
figures of 9,000 to 9,500 feet take-off run for the 4,000- getting taxpayers to back investment in additional run-
mile jet flights, and as little as 4,500 feet for the 600-mile vavs at the rate of about $1,000 a foot. They pointed
raig. These are for sea level and standard temperature out that cities are under hea\ v pressure to improve schools
of fiftv-nine degrees. Our present standards call for in- and roads, and that airports are therefore in sharp com-
eriasing the length seven percent for each 1,000 feet of petition for funds.
ilevation, alld it appears that this ratio will continue valid. Against this argument can be balanced the view that
Right no\\, \ve correct the length upward by one-half of it is the residents of our cities who are the users of air
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Jet traiisports will likely use landing gear like that on the B-36 to distribute weight better on existing runways.

transportation. Thev will profit by the introduction of where the aircraft stands still. The manufacturers have
jet aircraft, which %ill cut their travel time almost in half. indicated that jet transports can be taxied at tenty-five
Furthermore, the speed, plus larger seating capacitv of jet percent thrust, so that the blast effect would not be
transports no\\ under development, may be the key to significantly more than from a propeller-driven airplane.
low er-cost air travel, and thus vastly widen the group of Fueling is an important item. A single flight, depend-
people Nho can benefit by it. ing on its length, may require anyvwhere from 6,000 to

This is not a problem that the federal government 18,000 gallons of fuel. It is obvious that with such quan-
can settle by dictatorial fiat. Each city will have to tities involved, the type of fuel must be standardized for
weigh howv much turbine transportation is worth to it it would be a staggering job to provide separate storage
in dollars and cents. Each manufacturer will have to capacity for several types.
determine how far he can go in tailoring his design to Our conference xwas told that standardization studies
existing facilities without sacrificing its basic efficiency. have been going on for a year and a half. I am sure
Each airline purchaser of jets \\ill have to calculate how those participating realize the importance of reaching
much gross income thex may earn, and how much of this a solution in the near future.
may go in charges for use of improved facilities. There will be many problems associated with the

As for the CAA. our legislative mandate is to foster terminal buildings, created in most cases not by the jets
the development of civil aeronautics and of a national as jets, but simply by the fact that they are planes of
airport system adequate to anticipate and meet the needs larger capacity than the buildings handle today. To high-
of civil aeronautics. When cities come to us with project light this area, I need only ask, "Do vou know any air-
requests for federal aid, we will look favorable upon any port in the United States that has ticket counter space
xhich can be shown to fit in this framework of a national for 150 or 160 passengers boarding the same flight?"
svstem. Now, I have said that I would concentrate on airport

So far I have talked only of runwav length. This is requirements for the jet Age, but it is impossible to
a key question, but only one of dozens of aspects of an ignore the fact that the special characteristics of the jet
airport that must be considered in accommodating the plane are most apparent when it is in the air. \Ve in

jet Age. What about the width of runways? Today we CAA have the responsibility not only of helping to de-
call for 200 feet for our two largest categories of airports. velop the facilities for planes to take off and land, but
Here, many people will be pleasantly surprised to learn, even more important, of providing safe separation while
we find it possible to consider very seriously a proposal thex are in the air.
of the Airport Operators Council that the standard be For this reason, I would like to tell you a little about
reduced to 150 feet. what we hope to do toward increasing the capabilities of

The jet transports now planned have wing span not our traffic control system. The one feature, other than
significantly larger than todax's aircraft, and xwe may speed, that most sharply distinguishes the jet transport
be able to offset some of the cost of additional runway from current civil aircraft is that this new beast is an
length by reducing the vidth. inhabitant of the higher altitudes. It operates most effi-

Optimism also seems indicated on the runway bearing ciently at about 30,000 to 40,000 feet. WVhen a B-47
strength required by jets. Here again we are not dealing makes a missed approach, for example, I understand it
with absolutes. It does not mean anything in terms of consumes some 2,700 pounds of fuel just in descending
runway requirements to say that a jet transport weighs from and returning to the 1,000-foot level.
280,000 pounds. What is important is how that load will While we expect the fuel consumption of civil jet
be distributed. The manufacturers of jet transports plan transports to be better, it is clear that we will have to
to use dual tandem landing gear. The significance of this be able, first, to provide traffic control that keeps these
can be measured by an example: Idlexvild Airport will fast-moving planes under surveillance while they are ei
support a single-gear aircraft xith gross load of 200,000 route in the upper airspace, and second, to bring then
pounds, but it xill take a dual tandem gear aircraft weigh- down promptly xxhen they reach their destination.
ing 500.000 pounds. On this basis, many of our large air- The President's budget message called for $40,000,000
ports already have adequate bearing strength, and here to install nex air navigation facilities. A primary purpose
beefing up is needed, it is possible to install an overlay of these facilities would be to begin controlling all airspace
that is less expensive than constructing new runways. above 24,000 feet. In other words, we would move our

We did get an indication, however, that it may be traffic control into the jet Age immediately. The military
necessary to provide additional strength for certain por- are operating jets in the high altitudes right now, and
tions of the runway. For example, at the point x\here want such service. We propose to give it to them, and
air brakes are applied and the load is transferred from by so doing, to perfect our methods for the dayv when
the xwing to the wheel brakes, and thereby to the pave- civil jets will add their numbers to the upper strata
ment. traffic.

Additional information also is needed as to the effects Initially, control of the air above 24,000 feet would
on pavement of spillage of jet fuel-blast and heat are be provided for flights under instrument rules only. Event-
not expected to be serious considerations except possibly (Continued on follocing page)
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CIVIL AERONAUTICS IN THE JET AGE CONTINUED

ually, we would extend control to all flights at those we have to do; this is recommended by the National Air-
altitudes. port Use Panel."

To do this job next fiscal year, we will have to extend Mr. Lowen: I believe you have a good point there
our direct controller-to-pilot communications facilities, for because, having been in the domestic end of airport
jet speed will not tolerate the delays involved in relaying development, when it came to raising money, if I could
information. We will need to improve the equipment in have had such a group to back me up, I think it would
our centers for displaying traffic data. And the President's have been a substantial assistance to me. We are going
budget also calls for additional long-range radar, with to work with a committee. We have had many people
which we can at least bracket the congested area bounded volunteer their services to help us in these problems,
by Boston, Norfolk, and Chicago. and I think that we can take advantage of their sug-

The program set forth in the 1957 budget is only a gestions. Your point is well taken. It is one which we
beginning. We have drawn up a five-year plan for the will certainly consider.
orderly development of the air navigation and traffic con- Dr. T. P. Wright [President, Cornell Aeronautical La-
trol facilities necessary to keep abreast of our skyrocket- boratory, Inc.]: The question I have to ask stems from
ing aviation growth. a comment Mr. Boggess made yesterday, which had to

This plan has been coordinated fully with all elements do with the failure of the airlines to utilize the already
of military and civil aviation, as represented in the Air installed VOR/DME system. Do you not feel that during
Coordinating Committee. It has been submitted to the the time when your five-year plan is being consummated
Congressional Appropriations Committee and will be re- and during the time when TACAN is being perfected,
leased when they are satisfied that it is appropriate to it would be in the general interest for the airlines to
do so. Therefore, I will not discuss this matter in detail equip themselves with VOR DME systems?
at this time. Mr. Lowen: Mr. Wright, you know right where to put

We know that in addition to installing better physical it. I think that any navigational aid that would help should
equipment, it is equally vital to upgrade the knowledge be used. Right now, we are wrestling with this problem,
and skills of the people who will operate the equipment. so I can understand the problems of the airlines, the
Through the courtesy of the Air Force, a number of CAA industries, and the military. But I amin no position at
people have been given the opportunity of attending jet the moment to come up with any conclusion. I hope to
indoctrination school. We hope to be able to carry this in the very near future. [Applause]
training process a step further, and arrange to send a From the floor: Have you ever explored the possibility
group through a course in B-47 operation. I have still of water for taking off and landing seaplanes?
other programs in mind that will equip our traffic con- Mr. Lowen: We have one gentleman by the name of
trollers to do an even better job with jets than they Joseph Blatt who is in our planning department of the
have done with piston-engine planes-and I think it should CAA who has his own special project and theory on
be acknowledged that they have done a marvelous job water, and he feels that ultimately this has a tremendous
of stretching the capacity of outmoded control facilities amount of merit. I have not talked to him about it in
to handle an ever-increasing load. detail, but he said that some day he wants to discuss

* * * water air strips or airports in more detail. I think it
Maj. Gen. Junius Jones [New Orleans Airport Coin- does have merit.

mission]: I would like, if it would be feasible, to have Jean DuBuque [National Business Aircraft Association]:
an airport use committee which would recommend the Are there any plans afoot to indoctrinate CAA personnel
length and strength of runways and other appropriate with the Air Force on the use of jet transport aircraft
details for the asistance of the local planners. It would be so that thev will know in advance some of the problems?.
a whole lot easier if we could go to the city council and Mr. Lowen: We are just about to go to bed with the
the people who put up the money and say, "This is what Air Force on that, yes.-Exo

New GE radar at CAA Air
Route Traffic Control (Cntcr,
New York International

Airport. controls aircraft
within a 100-mile radius.
Air traffic control is one of
the most serious problems
facing CAA in the Jet Age.
Besides installing better
physical equipment, CAA plans
training programs for its
traffic controllers to equip
them for Jet Age traffic.
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Military Air Traffic Control
Maj. Gen. Kenneth P. Bergquist

DIRECTOR OF OPERATIONS, USAF

THE INCREASING congestion of the airspace over Military requirem ents having air traffic control implica-

the whole United States has become a matter of tions call be stated simply and briefly. The vital nature of
primary concern to all of us. The cause of this con- the Air Force mission to the security of this countrv makes

gestion has been well established and is threefold: (1) the it necessarv that the Air Force be able to:
greatly expanded volume of air traffic, both civil and mili- (1) Operate with as few restrictions as possible;
tary; (2) the sharplyincreasedoperating speeds and other (2) Employ our weapons to the maximum of their dc-
critical performance characteristics of jet aircraft; and signed capability; and
(.3) the fact that our air traffic control system has not been (3) Operate safely under all weather conditions.
able to keep pace with these expanded requirements placed Fighter-interceptor units and their augmentation forces
on it. must be able to scramble instantly and by the most direct

The basic problem-that of increasing the capacity of routes to their targets. Every miinute and every pound of
the air traffic control system-has received extensive study fuel count. SAC strike forces and their support refueling
in the last few years by many groups and special commit- units must be able to take off from their bases without
tees, both in and out of government. There are many delay. Tactical Air Command must be able to deploy its
technical developments being studied and evaluated by forces on a moment's notice. Support airlift for SAC, TAC,
the Air Force. Navy, CisiI Aviation, and CAA which are and for the Army must be able to moe and deploy irapidly.
directed toward improving air traffic control. Speed and flexibility are essential.

Mr. Lowen has discussed some of CAA's requirements As you well realize, the ability to accomplish this mis-
for the \ears ahead and the CAA five-year-plan for im- sion in time of emergecv involves extensive, entliilluouls,

proving the capacity of the Federal Airways Svstem [see and realistic training to meet the high state of readiness
page 80]. The Air Force, through its membership on the required. Our combat force \\ill soon be one huidred
the Air Coordinating Committee and daily working rela- percent jet-equipped. and super-sonic aircraft are wi ih us
tionships with CAA, has supported and endorsed the CAA in numbers. These are our weapons, and we imust be able

plan during its development. It is a positive step in the to em)lov them efficientlv.
right direction and is long overdue. And we sincerely Air traffic control has been defined as a service designed
hope that they don't fall off that "tiger." to promote the safe, orderly, and xpdition s mosemnent of

Now, let's focus on our objective.1Ve have all recognized aircraft. The record shows unquestioiiably that safety in
the requirement for a Common Civil-Military System. In the present air traffic control system has obtained a high

1954 the President's Civil Air Policy Committee reported degree of success. However, the success in safety has been
in part as follows: bought through sacrifices in flexibility and capacity of

"It shall be the continuing policy of the United States to: operation. Fast movement of air traffic is far from reality.
"1. Provide for a single national common civil-military The drastic differentials of jet and conventional aircraft

system of air navigation and air traffic control. performance in rates of climb, rates of descent, high
"2. The common system shall be capable of immediate cruising speeds, and highIs operating altitudes have out-

integration with the air defense system of the United stripped traffic control capabilities. jet flying charactristics
States and will constitute an auxiliary to the air defense of short endurance and high fuel consumption reqlire thc
network. establishment of unique climb and let-down procedures.

"3. To provide for an accelerated joint civil-military To increase the capacity of the system, it is basically
program of research and development to bring and keep necessary to reduce the spacing between aircraft no\\
the system abreast of current and foreseeable future op- required to insure safe standards of operation. A simple
crational requirements. example: Existing separation standards under poor eather

"4. To accelerate the transition to the most advanced conditions require ten-minute separation between aircraft
concept of this common system." of similar type on the same route at the same altitudc.

\Ve must keep this policy in focus constantly. It is often For a DC-3 aircraft, this distance is approximately thirty
easy to become sidetracked. miles. The same separation standard, whenl applied to

Now I would like to cover four major points vith you aircraft operating at 600 miles per hour, would require

in this order: 100 miles separation. At higher altitudes, separation stand-

* General military requirements; ards are increased even more due to higher speeds and

* The effect of congestion on the Air Force mission; reduced navigational accuracy. As a result, whenhigher
* The relationship beteen air defense and air traffic performance aircraft are operating in the sistein, less

control; traffic can be handled.

* A future concept. (Continued on following page)

AIR FORCE Magazine , March 1956 83



IVILITARY AIR TRAFFIC CONTROL CONTINUED

The complexit of the control problem is not only in- plane to the coded radio transmission which directs the
creased by higher performance aircraft, it is also affected automatic pilot of our fighter or missile on an interception
by steadily increasing areas of high-density traffic. There- course.
fore, we in the Air Force find ourselves facing many new You have all heard recently about the development of
terminal traffic control problems where they have not SAGE (Semi-Automatic Ground Environment). SAGE is
existed heretofore. This is especially true of some of our that portion of the air defense system that provides the
Reserve, Air National Guard, and Air Defense units, which, means for the semi-automatic processing of data and
by nature of their missions, must be located near large weapon control. Information received is processed and
population centers. displayed pictorially to show all aircraft operating over an

Specifically, how is the Air Force being directly affected: extensive region. In other words, it shows the \\hole "air
* Because the coordination system of air traffic control situation." Then the electronic brain takes over and solves

now in use by controllers and the associated commuinica- the intercept problem and issues guidance instructions to
tions which he uses are too slow, jet aircraft have actually interceptor aircraft and missiles.
arrived at points along their flight path in advance of in- Dr. Valley will give a much more detailed explanation
formation concerning their flights. The results are com- of SAGE [see page 111]. But, I 'ant to make this point-
pounded delays for our own and other aircraft operating most of the information which is displayed in the "air
in that particular part of the system. situation" would be extremely valuable for air traffic con-

* Large groups of aircraft scheduled to depart on spe- trol purposes. However, the SAGE computer is pro-
cific missions on precoordinated clearances have been de- grammed or set up to solve the air defense problem.
layed excessively in spite of this precoordination. Yet this same type of computer, if set up to solve the

* Many air route traffic control centers have not been air traffic control problem, could certainly supply the rapid
able to accept IFR clearances for excessive periods of time, problem solving required in complex air traffic control
resulting in delays to Air Force aircraft and, in some cases, situations.
cainiellation of missions. As with air defense, the complexity of the air traffic con-

* Because the system does not have sufficient capacity, trol problem has surpassed human capabilities even when
our air bases located in high density areas must use ex- utilizing the best equipment we have today. Like air de-
tremely complicated procedures for arrivals and departures. fense, air traffic control must look to automation for the

All in all, the delays which are being experienced by solution to its problems. In so doing, and this is a very
important point, the system that is developed must be
conipatible with the air defense system. There will always

MAJ. GEN. KENNETH P. BERGQUIST, Director of be a need for a close exchange of information between the

Operations, DCS/O, IHq., USAF, was born in Crookston, two functions.
lin.. on YNoimber 21, 1912,oandlatteiidedschool it Several months ago, the Air Coordinating Committee

North Dakota. Ie was graduated from the US Military recommended that the agencies concerned study the po-

Acadeo  in 19-35 and the following year completed tential of the SAGE computer for air traffic control pur-

Advanced Flyinl School and transferred to the Air Corps. poses AprojectwasinitiatedintheBostonareaunder
During World War II he served in both the South Pacific the sponsorship of the Air Navigation Deelopment Board.

and the ETO. General Bergquist is a senior pilot. 1Vemustgetonwiththisprojectassoonaspossible.
I 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 years. Many of these

the Air Force subtract from essential training time and defense radars are located in or near areas of congested
could be calculated in terms of millions of dollars an- air traffic. In coordinated actions with the CAA, Air De-
nualli-costs which the taxpayer must meet and which fense Command radars in many areas are presently per-
would put many commercial operators out of business. We forming an extremely valuable Common Systern service by
recognize that Air Force operations pose a terrific air providing departure and approach guidance and by assist-
traffic control problem; but in the interest of national ing pilots in avoiding adverse weather conditions. The
security, we cannot continue to accept delays to our CAA and the USAF are now conducting joint evaluations
operation. and experiments with the object of further use of air de-

As indicated, the President's Civil Air Policy Committee fense radars. From the standpoint of economics alone, it is
recognized the interrelationship of air defense and air highly desirable that information from these radars be
traffic control. Although air defense and air traffic control used to serve the dual purpose of air defense and Common
have different missions, the successful accomplishment of System air traffic control.
both missions is dependent on the ready availability of The Air Force feels strongly that the objective at this
identical information-namielU, aircraft detection, position, time should be to obtain the best possible combination of
and identification. Both control take-off time, route, alti- air defense and air traffic control elements, while at the
tude, and recovery. same time recognizing the needs of the individually distinct

Ye can see then that air defense and air traffic control missions of each.
not only require the identical information, but in some May I emphasize that we have always worked closely
circumstances their functions overlap. To prevent duplica- with CAA. In the past we have made available to them
tion of effort, unnecessary expense, and to permit maxi- military radars for use in the New York, Chicago, and
num exchange of information, these systems should be Washington areas. Recently, w\e have made a long-term
made compatible. loan of a modern air defense radar, to be used by CAA

When air defense was first established, manual methods to assist in air traffic control in the New York area. The
were employed. It became apparent that the rapid devel- CAA is currently using Air Force-provided radar approach
opment of aircraft and missiles, both in numbers and per- control units (RAPCONS) and plans to operate additional
formance, required that the entire operation be highly Air Force-provided units in the future. The Air Force
automatic, from the location and identification of an enemy (Continued on page 87)
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THE BIG STORY

Less than two million days have passed since viously impossible design and development problems.

man's first crude attempt to correlate his thinking This new operational concept now holds the key

and his knowledge with a new science of symbols and to countless closed doors beyond which lie the "im-

hieroglyphics. possible" achievements of tomorrow.

And communication is still one of our mnost unde- Already the Martin concept is revising the calen-
veloped sciences. dar and the cost on top-rated projects in the most

Today, something of great importance is happen- advanced areas of flight systems development. And

ing at Martin in the technology of communication. the next f rontier is space itself.

It is a new method of harnessing and efficiently util- It is a big story.

izing engineering mindpower f or the solution of pre- Come to Martin if you are interested.
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es/"af Leading Producer of Aviation Ignition

Presents the latest and best
in JET IGNITION

It is only natural that the world's brings unparalleled experience in
leading builders of jet engines research, engineering, manufac-
should look to Bendix* as the turing and service. From blue
logical source of the latest and print stage to field service follow-
best in jet igmition. through, you can depend on

Bendix-the most trusted name
For Bendix-and only Bendix- in inition-for the best in jet
has, since the early days of avia- .. Zhas~inceheealydasofaia- ignition for today's planes or
tion, specialized in the develop- to orro'p as paesAor
ment of every type of ignition to
meet constantly changing, higher- SCINTILLA DIVISION.

performance flight requirements. BENDIX ANIATION CORPORATION,
SIDINEY,INEW YOR1K

Thus, to the solution of today's
Export Soles and Service: Bendix International Division,

problems in jet ignition, Bendix 205 East 42nd St., New York 17, N. Y.

FACTORY BRANCH OFFICES: 117 E. Providencia Avenue, Burbank, California * 512 West Avenue, Jenkintown,
Pennsylvania * Stephenson Building, 6560 Coss Avenue, Detroit 2, Michigan * 5906 North Port Washington
Road, Milwaukee 17, Wisconsin * American Building, 4 S. Main St., Dayton 2, Ohio * 8401 Cedar Springs Road,
Dallas 19, Texas * Boeing Field, Seattle 8, Washington * 1701 "K" Street, N. W., Washington 6, D. C.

Only Bendix provides the complete ignition system
for jet engines-Ignition Unit, Igniter Plug
Leads, Igniter Plugs and Control Harness.

SINIL AVAINCOPRTO



MHILITARt AIR TkAfFIC ONInL -CONTINUEL

stands ready to assist in any and all efforts to improve air overnight. It takes a planned step-by-step program, money.
traffic control facilities and service. effort, and time. We have just about run out of time and

Now, let us consider the present air traffic control system must really get going if we are to catch up. Only through
andthefundamentalphilosophyorconceptuponwhich coordinated national effort, and I underscore the word
it is based. As you know, the present system is an exten- national, can we provide for the welfare of our 1),
sive airways structure which, since its inception, has industry, and the maximum defense of the countr%.

grovn until a good portion of the airspace is coveredhy b .
airways. Flight operations are conducted by two funda-
mentally different methods-VFR and IFR. Control is pro- J. B. Hartranft, Jr. [President, Aircraft Owners mud
vided only for those aircraft operating iuner instrument Pilots Association]: Is it the ultimate desire of the Ai
conditions in controlled airspace. Under clear conditions, Force to take over the control of the federal airways s-
aircraft flying under visual rules operate in the same air- tem or is it the Air Force policy that the federal aira i
space with other aircraft flying under instrument rules. system should as at present be continued under civil ad-

It has become increasingly difficult to maintain visual or ministration?
pilot separation between aircraft while operating under General Bergquist: The Air Force does not want t(
even the clearest of weather conditions. This has been take on any additional load that it does not have t
brought about by increased speeds and the resulting in- take on. We feel that the present law places the responi
creased aircraft closure rates. It is difficult for a pilot to bilitv clearly on the CAA for air traffic coitrol. At thli
fl, high-performance aircraft effectively without almost moment, ve have no int ntion of mhan.in r rtInt
continuous references to his cockpit instruments. Under the a change in that la\.
best conditions and even if the pilot is alert, he may not
he looking out of the cokpit 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 occurring with increasing regularity, and, in the ma-
jority of cases, weather is not a contributing factor. It
becomes obvious that any system which continues to
impose responsibilities upon pilots to maintain clearance
from other aircraft is rapidly becoming invalidi, if not
already5so.

The present air traffic situation, with its rapidly increas-
ing volume of aircraft of idely diergent speed ranges
from helicopter to jet, with the xide range of pilot skills
from novice pilot to the highly experienced, vith the
minimum equipped aircraft and fully equipped aircraft-
all operating in the same airspace, gives indication that k
special attention must be given to the need for changes .The Nital natur of the it inion to [Ite -ecurity of
in fundamental philosophy. this countrv" makes it necesarv that SAC strike force,

It would appear that the time has come for modifying (such as tese B-47s) get off tiie grounul without dela.
this system to provide greater capacity and increased pro-
tection for all of us. The concept of which I am speaking Dr. T. P. Wright [President, Cornell Aeronautical La-
Would provide military and cixil operators with a system boratory. Inc.1: I \ould like to ask \our present concept
compatible with their needs. Under this concept, a portion of the line of demarcation altitude-xise between what
of the airspace (that which is fnerally now in use by you call high-altitude control and the lower altitude sys-
conventional aircraft) would remain unchanged and would teins such as it is now.
employ both VFR and IFR techniques on much the same General Bergquist: That is somethingx ve xill have to
basis as currently practiced. At high altitudes and in xxork out. At present, I think the plan that CAA pro-
certain critical high-densitU areas, positive separation poses is a demarcation line at 24,000 feet. We see no
xould be provided during all types of weather conditions. reason to differ with that at this time.
Controlled airspace should be expanded to include these Henry Simmons [Anrican Aeiation Dailu]: You men-
areas. At altitude, control vould be exercised on an area tioned that you thought that ultimateli airports in high-
basis rather than on airways. density areas would have to be segregated according to

Inherent in such a concept is the requirement for ulti- traffic. Vould vou care to elaborate on that?
mate separation of airports for different categories of traf- General Bergquist: I am sure in those cases where it
fic in areas of high density. Also, it would still be neces- is feasible that the traffic congestion problem could he
sary to designate certain airspace and areas to meet spe- greatly alleviated by having airports desigunated for the
cific operation and training requirements. I hasten to reit- type of traffic; that is, one for conventional and one for
erate, thisis a concept of chat future requirements may jets.
dictate, and one that should be given searching study. Mvr. General Doolittle: I would like to ask a quick one.
Loven briefly outlined a high-altitude control plan which You have suggested that the altitude level of 24,000 feet
constitutes a step in this direction. be chosen as a separating level for jets and conventional

While directing our combined efforts toward immediate aircraft. What thought has been given to separating the
improvements in air traffic control, ve must not lose sight very small loxw-performance airplanes from the other con-
of our objective-a common system which best meets the ventional aircraft?
requirements of all users. A true common system in being General Bergquist: I think I would rather leave that
will provide the maximum readiness possible for our na- to the studies that are being made along that line with
tion's total airpover. CAA and the various committees that are working on it.

The problems in air traffic control cannot be solved 1havenothingtoproposeatthistimeonthatproblem.-Exo
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Flying Safety-
The Civilian View

Jerome Lederer
MANAGING DIRECTOR, FLIGHT SAFETY FOUNDATION, INC.

HE most important fiuorI in aclieviig sdafti is the uled airlineplabi ireg d b. insiraInce dIIed(i\\iters

xvill to achieve it. as no greater than the risks of modern living.

The attitude of management, pilots, mechanics both The turbine transport should continue to improve the
in manufacturing and operations was never so good. In safety record, especiall if certain badly needed improve-
spite of recent unfortunate and dramatic accidents, the ments in gromid installiations are provided.
over-all record is excellent. The headline impact of trans- But airline fling is onl a segment of aviation activity
port accidents induces the public to overlook the fact that in the United States. Aircraft engaged in general aviation,
over 42,000,000 passengers were carried by the United such as private fliing, business flying, agricultural flying,
States airlines in 1955 with total passenger fatalities of 197. number more than fifty times the aircraft flown by the

The desire for safety on the part of the aviation industry airlines, and per \ear they fly two and one-half times as
stems from a moral maturity, but other more direct factors many miles as the airlines. Even aircraft operated for pri-
are equally responsible. Loss of public acceptance, loss of vate business fly more hours per year than the airlines.
prestige, loss of respect within the industry and loss of How do the safety records compare?
revenue, are powerful motivating forces that compel atten- [The record] shows that flying in company-owned planes
tion to safety. is in the same league as airline flying, from the standpoint

The minimum cost of a major airline accident is about of the pilots' safety. Translated into life expectancy, the
$2 million. The minimum cost of a major jet accident will airline pilot flying at the rate of 1,000 hours per year can
be about 86 million and may easily go as high as $10 expect to enjoy 500 years of piloting. The company pilot
million exclusive of damage to property or injury to people has a life expectancy of 250 years but his safety is rapidly
on the ground. nearing the airline pilot. In contrast the personal pilot had

The industry vill continue to rise on the lessons learned a life expectancy of only ten years (flying at the rate of
from its misfortunes. It is already well on its way to be- 1,00(0 hours per year).
coming the safest form of transportation. This should not be confused with the business owner

Short of a perfect record aviation can never be safe pilot whose record is substantially better than the so-called
enough. I am here to review its trends and to spread personal pilot. The better record is due to wider use of
before you important safety problems that face it. better equipped aircraft by more mature owners. The

Statistics show that air safety has improved as speeds largest percentage of owner pilots is now in the thirty-
have increased. thirty-nine age group whereas previously it had been in

The trend in air safety from the public standpoint has the more irresponsible twenty-twenty-nine age group.
been fantastically good. Look at it from the point of view Insurance companies now will apply standard rates to
of the person most exposed to flying hazards, the pilot of private pilots who are over twenty-seven years of age with
the scheduled airplane. 400 hours solo time who fly 100 to 150 hours per year.

In 1921, at the beginning of our present vast system of Outstanding safety problems in private flying are well on
airways, the air mail pilots continued to fly even though the road to solution. There remains the question of how
one in every four pilots was killed. In 1932, at the begin- rapidly the solutions will be accepted and applied.
ning of large-scale transition to modern type multi-engine In the field of private flying the most significant cause
aircraft, the airline pilot's life expectancy was improved of accidents is flying into bad weather by pilots untrained
ten times; only one in fifty was killed. on instruments and in airplanes not suitably equipped for

At present the rate is about one in 500. From one instrument flying. The result is usually a spiral dive ending
fatality in four to one in 500 in thirty-four years while in a fatality or serious injury. Gyroscopically operated con-
cruising speeds have gone from eighty to 350 mph is good trols can prevent this, but they are too expensive for the
progress. The peak has been as high as only one pilot in average private airplane operator. The NACA has been
1,000 killed in 19533. Airline pilots no longer need pay an developing means to achieve spiral stability at low cost.
extra premium for their life insurance. The risk of sched. (Continued on page 92)
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.. and cuts the size
and weight of cable

Federal's miniature coaxial cables-
about14thesizeofcomparableRG If your cable problems involve heat,

criticalspaceandweight space or weight, it will pay you to con-
types ae asider Federal's new "Teflon" insulated
inaircraftandinstrumentuses. cables. For information,write DeptD-9147.

Challenged by the high temperature and minimum "TEFLON" HIGH TEMPERATURE CABLES

weight requirements of jet aircraft and guided missiles, RG-87A/U 50 ohms; 69.5% V.P.; 29.5

Federal has designed RG cables that perform perfectly nmfd ft. Cap; 4,000 operating volts.

F.!ew~derlmiiatrecaxils RG-140/U 75 ohms; 69.5% V.P.; 29.5at a blistering 5000F.! New Federal miniature coaxialS rnGfd ft.Cap; 1,700 operatingvolts.
have a top temperature rating of 1500 C. . . . up to RG-141/U 50 ohms; 69.5% V.P.; 29.0
2000 C. with an impregnated fiber glass jacket! mmfd ft. Cap; 1,500 operating volts.

The key to these new cable developments lies in "TEFLON" MINIATURE COAXIAL CABLES
advanceddesigns. K-256 50 ohms; 29 mmf/ft. Cap: 72%

Based on utilization of "Teflon," this superior dielec- V.P.; 850 V rms Corona; 13 db/100 ft.
Atten. at 400 mc; 0.095 O.D. dielectric;

tric maintains its excellent low loss and high voltage 7 30 silver-plated Copperweld conduc-

characteristics through a temperature range of 500' F. tor; 0.135 O.D. jacket.

to -100' F. "Teflon" has no measurable water absorp- K- 78570 oh nms t Cfa p702

tion; it is chemically inert . .. unaffected by alkalies, Atten. at 400 m c0.095 O.D. dielectric;
7/34 silver-plated Copperweld conduc-

acids, aromatic fuels, aromatic organic solvents, and tor; 0.135 O.D. jacket.

highly corrosive aviation hydraulic fluids. K-258 93 ohms; 16 mmf/ft. Cap; 72%
V.P.; 850 V rms Corona; 15 db/100 ft.
Atten. at 400 me; 7/38 silver-plated Cop-
perweld conductor; 0.135 O.D. jacket.

"TEFLON" HOOK-UP WIRE-Type E, EE and FF Hook-Up Wires meet
MIL-W-16878A. Available in all standard colors.

Federal Telephone and Radio Company
A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

COMPONENTS DIVISION * 100 KINGSLAND ROAD * CLIFTON, N. J.

In Canada; Standard Telephones and Cables Mfg. Co. (Canada) Ltd., Montreal, P. Q.
Eaprt Dstrbatots. International Standard Electric Corp., 67 Broad St.. New York



At Evendale plant, specialists learn...

HOW TO SERVICE
G.E.'s NEWEST ENGINE
-THE J79 TURBOJET

Experience on J47, J73 engines enables G-E training school to

ready technicians for advanced, high-performance powerplant

Oil

tJ

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 lb 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' solution.



0 4A

UP TO 10 WEEKS, INSTRUCTION on G-Ejets
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).

If you were to attend General Electric's factory engine will be conducted, in addition to those on the J47

school at Evendale, Ohio, this year, you would look and J73. Besides 250 G-E field service engineers,
forward to studying G.E.'s newest, most powerful many other personnel will attend from the Armed

turbojet-the J79. Services, airframe companies, and the NACA.

Since 1953, over 1100 jet engine specialists have The Evendale factory engine school is an excellent
graduated from the school. They learned (1) mainte- example of how G.E. backs up its turbojets. For
nance and overhaul procedures for G-E J47's and General Electric, while continuing to provide trained
J73's; (2) how to "trouble-shoot" those engines, and specialists for 35,000 engines now in the field, at the
(3) how to instruct others, if required. same time prepares for future service needs of newer

Now-and all through 1956-courses on J79 installa- engines. General Electric Company, Cincinnati 15,

tion and operation, as well as J79 accessory systems, Ohio. 235-1

Togress /S Our Most mporantProoduc

GENERAL * ELECTRIC



FLYING SAFETY-THE CIVILIAN VIEW CONTINUED

aircraft operations, both commercial and private. But with
allthese devices, techniques and gadgetry, safety will con-
tinue to improve only in proportion to the success with

hich the industry continues to combat carelessness, in-
-pacity, and complacency. Complacency can result from
Afety. It is not unusual for airline pilots, for example, to

i 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-S.
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 flight 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

"hile our airspace is becoming more congested, it is secondsfortheatmosphericpressureinsidethecabinto
also shrinking." IMuch of it is taken up by such things as reduce to outside pressure. In the meantime the airplane
rocket and missile research. Above, Aerojet's Aerobee. can descend at 15,000 feet per minute to reach a con-

fortable breathing altitude for the occupants.
Flying qualities: The consensus of experienced pilots

who have flown 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
careful 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 int'o a relatively short time, leaving little room
for indecision or mental he~sitation.

This means more accurate forecasting of en route tem-Di peratures and winds and much more certainty of runway
ceiling and visibility measurements. These measurements
must be made as close to approach and flare path as
possible.

The problem of approach and landing accounts for
about twenty percent of the airline accidents. The jet Age

dT2V-1 (foregrond)t sounntro. cannot afford this. Recent developments in approach lightsIILC is one way of reducing take-off an(I landinig sipeeds. anr wylihsnd rkghodretim ov
and runway lights and marking should greatly improve
the chances of success. Funds are needed urgently to

And if accidents will still occur due to misjudgment, run- install these improvements, and thereby also to standardize
ning out of fuel, power plant failure, the application of approach and landing systems. It is not unusual for a
knowledge already available for cabin design should en- pilot to have to accommodate himself to several different
able the occupants to walk away from crashes that in lighting systems on one flight. This is inconsistent with
older types of aircraft would be fatal. The design of American industrial philosophy.
energy absorbing seats and cabin structures, the delethal- Turbulence, another serious operations problem, is a
ized cockpit and the use of comfortable shoulder harness prominent cause of injury and fatal accidents. Airborne
are some of the developments that can be applied to radar, guidance by ground radar, sweptback wings, and
assure survival following an accident. design modifications being developed by the National

The industry can also look with confidence to the use Advisory Committee for Aeronautics should reduce the
of techniques such as boundary laver control to reduce importance of turbulence as an operating factor.
the speed of take-off and landing. This in time should The terrifying possibility of fire following an accident,
enormousl improve the utility as well as the safety of (Continued on page 95)
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DOUGLAS C-124

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-

rival! 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 Voltage Regulators

now flying are Cline built.

BUILDING PRECISION INTO TARGET ZERO
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IN THE PALM

OF HIS HAND

a complete military transmitting and receiving station

weighing about one pound !

The "battle maneuvers" illustrated for any frequency between 45 and RCA Ultra-Miniature
above disclose a new dimension 52 mcs. Only two controls are used FM Transceiver
in military communication, made and no tuning or adjustment is neces- compared with
possible by modern transistor sary during normal use. The receiver AN/PRC-1o
developments. is an all-transistorized superhetero- (Walkie-Talkie)

In his hand the officer holds an RCA dyne and the transmitter comprises

Transceiver, a complete radio trans- two transistors and one tube, both

mitting and receiving unit-the small- contained in a single unit.

est 2-way FM radio ever built. The The feather-lightness and miniature TYPICAL MILITARY APPLICATIONS
entire walkie-talkie is only 6" x 3" x size of the transceiver and receiver * Tactical communications between squad and

11/" in size, with weight, including make it possible, for the first time, to pltsoonleaderandhigher,alsowithindivid-

battery and all accessories, of about extend communication to the indi- * Military police and sentry duty20 ounces. vidual level. It is another instance of * Air and sea rescue (unit in survival kits)
The men in the field listen to "battle RCA's constant search for new and * Guided missile installations (before and after
instructions" over tiny receiver units better ways of doing things elec- take-off)
built inside their helets. Demonstration andcon- * Communications between maintenance crews,sultation with RCA field engineers fire crews and between crew and control tower
With a range of about a quarter mile, throughout the world are invited. Medical work (litter bearers to field hospitals)
the RCA Transceiver can be pre-set Call or write. ... and hundreds of others.

DEFENSE ELECTRONIC PRODUCTS

RADIO CORPORATION of AMERICA
CAMDEN, N.J.



FLYING SAFETY-THE CIVILIAN VIEW CONTINUED

which has caused forty percent of airline casualties, is on the freedom of flight. This may call for a new concept
also well on the path towards being overcome by the of CAR 60-air traffic rules. Area control instead of airway,
magnificent research and development undertaken by the airspace reserved for the private pilot, complete control in
National Advisory Committee for Aeronautics. A small congested areas with less separation than is permissible
quantity of water carried in the nacelle and directed to now.
critical sections of the power plant in case of a crash is [The Harding Report goes on to say,] "A recent stud)
effective in suppressing ignition of fuel by the exhaust or by a special committee of airline pilots and operators in
other hot sections of the power plant whether it be piston conjunction with the Air Transport Association of America
or turbine. indicates that there are, on the average, four reported near

All forms of flying are increasing at a steady rate. While collisions involving the airlines daily. The report states
our airspace is becoming more congested it is also shrink- that about twenty-five percent of those near collisions had
ing. Much of it is already preempted for military training the aircraft passing within 100 feet of each other. Military
purposes, for research in guided missiles and for atomic flying statistics confirm the extent of this danger, which,
energy tests. TV towers and other high obstructions are of course, involves all users of the airspace, private pilots,
creating problems for flying at the lower altitudes, forcing executive transport operators, as well as the airlines and
small aircraft and helicopters to fly higher. At high alti- the military. Only recently has this critical airspace con-
tudes, or wherever speeds of closure are about 600 mph, gestion become publicized in the trade and general pub-
the principle of see-and-be-seen to avoid collision is a false lications.
hope. The human eye, the nervous system and the inertia "At mid-1948, in a study for the Air Coordinating Com-
of aircraft response react too slowly. mittee, the Radio Technical Commission for Aeronautics

We are already living with a critical collision problem. (RTCA), a government-industry advisory group, sum-
[According to the Harding Report,] "The collision hazard marized the then-existing situation as follows:
is becoming greater as increases in civil and military air " 'Every citizen having any acquaintance with flying
traffic outpace the capabilities of outmoded traffic control knows well the inability of the existing techniques of traffic
facilities." Fortunately there never has been a fatal colli- control to handle the present volume of air traffic, par-

ticularlv under adverse weather conditions. The CAA is
charged by statute with regulation of air traffic. The tools

JEROME LEDERER, Managing Director of the Flight available to the CAA to discharge this responsibility are
Safety Foundation, Inc., was graduated from the College marginal even by prewar standards. Traffic controllers are

struggling valiantly to handle an increasingly difficult sit-

Director of the Safety Bureau of the Civil Aeroantics nation. At present, the only position information available
Doro Direor Sfety Tra g fothe iilarernain to controllers ... may be in error by many miles.... TheBoard;DirectorofTriniang for the Airlines arTraining position estimates . . . are manually posted and estimatesIstitte;a consultingaalyst for the AF; and Boinbireg are made from these postings to effect separation of air-
Reearche receiyedfaspecial tticiaombtIns e. craft. With this inefficient set-up ... for safety reasons,In119-50hlereceiced aspecial testimionial fromrithe Istitinte pasnesxecigtarvetWshgont6:0pm
of Aeronautical Sciences for his work in air safeturesearch passengersexpectingtoarriveat\Washingtonat6:30p.m.
and his contributions to enineering ini flight safetU may well land at Philadelphia at 11:45 p.m. The current

ofe system is cumbersome, but the controllers have conscien-
tiously tried to keep it safe.'

"Since 1948 total US flying hours have more than dou-
sion between two scheduled airplanes. No greater evil bled, and the air carriers have boosted their passenger-
could befall aviation than a fatal collision between two miles from about six to almost twenty billion. Military
large air transports. operations have increased and so have those in the cate-

But collisions have occurred between airline and other gory of general aviation. Controlled traffic is now about
aircraft. There were three last year. For public safety, one equally divided between civil and military.
is too nany. Neither the nation nor the industry can afford "At the beginning of this period, both industry and gov-
collisions in the Jet Age. Traffic controllers are doing a ernment were predicting airline traffic of only between 9
magnificent job with an antiquated system designed to and 11.5 billion passenger-miles by 1955. In 1951, the
provide separation between aircraft about twenty years CAA revised its figures and predicted that airline pas-
ago. It is unsuited for today's traffic, unfit for the Jet Age senger-miles would reach 20 billion in 1960. That traffic
except at the expense of a vast economic penalty in civil volume will be attained this year-five years ahead of
fling and tremendous restriction of military operations. schedule. This, then, is the first major factor having an

Ir. Selig Altschul, a prominent financial analyst, declares impact on the problem: aviation's rate of growth and the
in The Commercial & Financial Chronicle: load it will put on our facilities are constantly being

"Of paramount importance are the navigation and air underestimated in future planning.
traffic control systems yet to be evolved to absorb the safe "The semi-automatic air defense radar network called
and dependable movement of jet transports. This factor SAGE (Semi-Automatic Ground Environment), has been
assuring safety of take-off and landing in complex airport under development since 1949, and will begin operating
and airways traffic patterns is of the utmost significance. on a limited basis in the near future. It provides for the
The industry simply cannot afford to risk the economic automatic transmission of information from a larger num-
and financial consequences of a jet transport mishap. It is her of radar scopes to a central electronic computer, where
obvious, too, that dependable scheduling must be main- the data are processed to display pictorially all the aircraft
tained in the air and on the ground. A $5.5 to $6 million operating over an extensive region. According to pub-
jet transport can be very costly to an airline if delayed or licized reports this system when completed will be able
immobilized." to detect, identify, and track all aircraft over the continent

Of all problems in air safety both now and in the future, of the United States and its approaches.
collision prevention is the most important. The problem "Primarily designed for air defense, SAGE is, to a great
is to assure separation without encroaching unnecessarily (Continued on following page)
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extent, capable of a double duty for air traffic separation That is the situation that prevails. Until the air traffic
as well. Doing this double duty would, in fact, exercise problem is solved we must rely on luck and on the hope
and enhance SAGE's air defense capability. Exploiting that every effort will be made to:
this double capability takes on added urgency as we con- 0 Discourage an\ false sense of security on the part of
template the additional $260 million which the Civil Aero- the pilots, both in \FR and IFR flying,
nauties Administration has discussed spending in the next * Review cockpit procedures to reduce paper work,
five \ears while the military is rushing to completion its especially during critical segments of flight.
Sb billion invcstmeint in SAGE and its associated radars. * Organize responsibility for continuous vigilance from

"Two further points require brief note. Neither of the the cockpit.
present s\stems will be adequate to handle helicopter and 0 Review scanning habits of air crews.
other stee)-rising aircraft which operate at very low alti- * Install the newly developed anti-collision lights.
tudes \\here ground interference makes radar ineffective. Aviation safety compares well with other forms of trans-
And, if this increasingly popular type of short-range trans- portation, but it can become the safest of all. The means
portation develops as fast as predicted, the time to develop are here to accomplish it. The will is here, too. The prob-
a supplemnitary system for handling it is upon us. lem is one of funds and for powerful direction.

"Finally, any systems devised in the US must be inte- * * *
grated with what is done by our allies so that our civil From the floor: I have been flving the airlines for thirty
and military operations abroad and their operations here years. I would like to ask a question about explosive de-
can proceed safely and efficiently." compression. As Mr. Lederer said, you can get an ex-

Accorcig to the American Aviation Daily of January 11, plosion in a window. You have fort-five \\indows, and
1956, the CAA requested $67.8 million in 1950 for air you have to get down to 15,000 feet for safety. It oc-
navigation items. Budget Bureau requested $42.2 million. curred to me as I looked at that picture of the air traffic
Congress appropriated only $37.5 million. For 1956 the over Idlewild that if voi superimpose that on Chicago.
CAA requested $26.5 million; Budget Bureau asked for wyhere there is about twice as much, if I had an ex-
823.0 million and Congress appropriated $16 million. In plosive decompression on imy way from San Francisco
this six-vear period fixed postings of aircraft at air route to New York. and I dove down through all of that
traffic control centers have increased from 10,000,000 to vertical separation of competing traffic, what would hap-
18,000,000: aircraft operations at CAA traffic control towers pen? [Laughter]
have increased from 7.000,000 to 14,000,000. During this Mr. Lederer: I thinkyou would have to depend on
vast increase in air traffic, appropriations to handle ithave luck. Another reason xwhy von might not descend at
been more than halved, and never were more than sixty that rate might be mountains or maybe there are very
percent of what the CAA thouhit necessary. turbulent airs. Those are calculated risks, I'm afraid.-Exo

Technological Developments
in the Jet Age

Dr. Hugh L. Dryden
DIRECTOR, NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

ODAY, the urgency which spurs our search for the which our program makes possible in military airplanes
new knowledge to enable us to fly still faster and is reflected not lonng after in commercial aircraft.
higher and farther is perhaps greater than at any In our efforts to extend maximum performance, we have

time in the fifty-twvo years since the \Vright Brothers made great progress, but at the expense of other desirable
first took to the air. The effectiveness of the airplane as a qualities. Today, even our subsonic airplanes require more
potent weapon, for ise in waging aggressive war or in than a mile of concrete runway, and the supersonic fight-
deterring attack, is dependent on superior performance in ers and near-sucipersonic bombers now in production need
speed, altitude, and range. The improved performance (Cotinued on pae99)
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Electron optics
In Charactron , as shown above, the principles of ponding only to processed radar data, selects these
a cathode ray tube have been refined with pinpoint characters individually, at speeds up to 10,000 a
accuracy and applied to the presentation of air- second-and displays them in groups, identifying
craft surveillance data in "SAGE"... the Conti- targets by type, speed, altitude and track number.
nental Defense System. This new tool, the Charactront electron optic

The precision required in manufacture is of the tube, has many applications besides that of air
highest order. surveillance. We'd welcome the opportunity to con-

Heart of the tube is a circular matrix on the face sider any problem of yours which this latest de-
of which, in a M" square, 64 minute code charac- velopment of precision work in electron optics
ters have been punched. The electronic beam, res- might well help to solve.

STROMBERG-CARLSON COMPANY S-C
A OVISION OF GENERAL DYNAMICS CORPORATION ,

General Offices at ROCHESTER 3, N.Y.



/lc ng Props Behave...Propeller pitch control is a very

important factor in starting, flying and landing modern

N WE transports smoothly and safely. These new Pumps, prod-N E W ucts of outstanding, engineering abilities and facilities,
provide Aircraft Manufacturers and Airlines that extra

and GE ATefficiency in Propeller performance.

Precision design and performance characteristics:
HIGH CAPACITIES ... LOW AM PERAGE ... EFFICIENT

Prop Feathering OUTPUT AT SEA LEVEL AND ALTITUDE OPERATION ...
EFFICIENT RELIEF VALVE CHARACTERISTICS .. . EFFI-

CIENT BLEED AND BLEED SHUT-OFF VALVE CHARAC-

Pumps y A D E LTERISTICS . .. COMPLIANCE WITH DUTY CYCLE ANDPump by D E LENDURANCE REQUIREMENTS. MEET OR EXCEED ALL

APPLICABLE AIRCRAFT SPECIFICATIONS.

Making Props Behave

Proven Quality costs no more ... Specify ADEL

Write for descriptive t
Brochure containing X

detailed information
on ADEL'SlineofBFO

Aircraft EquipmentBUBNCLFRI HUTNT ,WETVGNA

and facilities CANADA: RAILWAY & POWER ENGINEERING CORPORATION, LIMITED

A DEL designs and manufactures aircraft accessories in the following major categories:

'HYDRAULIC & PNEUMATIC k, -AE ANTI-ICING, HEAEI ENGINE ACCESSORIES ' LINE SUPPORTS
CONTROL EQUIPMENT FUEL SYSTEM EQUIPMENT .A.n



TECHNOLOGICAL DEVELOPMENTS CONTINUED

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-
tarv installations with enormous runxvays provide invit-
ing targets. They must be located as far as possible from
enemy airfields within an adequate defense system. For
the more flexible use of airpower, aircraft must be avail-
able for use on shorter, quickly prepared runways and on
mobile aircraft carriers as well as on permanent'air bases. Ilydro-skis-oiie area of research into take-off aul land-

I need not belabor the point. It is obvious that there iog problems. Above, Navy's Convair XF2Y-1 "Sea Dart."

is real and urgent need to learn how to build high-per-
formance airplanes, both military and civil, free from de- supersonic speed. Particularly in the case of the military,
pendence upon miles of concrete. the need has become so great in the last few years that

Some time ago, the military issued invitations to bid substantially increased effort has been directed to solution
on a new airplane. Among the performance requirements of the many problems involved.
was one of special interst-the airplane had to be able The solutions suggested have been many. You are doubt-
to take off and land-using plowed fields or ones covered less familiar with the concepts: The VTO, the zero-launcher
with long grass-within a distance of 300 feet. with its corollary, the air-mattress landinggear; the hvdro-

Such short take-off and landing capability is of real cur- ski and the pantobase; the coleopter; the STOL-my list is
rent interest. Along with many other types of aircraft, we by no means complete. The combinations and permuta-
now think of the STOL as an air vehicle of great potential tions of the devices which seem to offer the possibility of
utility, in peace as well as in war. But, in case you con- both short take-off and high speed are seemingly infinite.
sider the STOL as something brand new-a mid-twentieth What I propose to do now is to discuss some of the
century concept-note that the invitation to bid I men- possibilities from the point of view of the research man.
tioned was issued in February 1913 to satisfy the Army's At the laboratories of the NACA, we concern ourselves
need for a Scout airplane. with the problems of aerodynamics and structures and

In the years since then, we have never stopped search- propulsion-to explore, to measure, to provide design in-
ing for ways to shorten, or eliminate, take-off and landing formation. It is not the NACA's business to attempt the
runs. Until the last ten years or so, only a small effort in design of new air vehicles or their engines, any more than
this direction was expended, and the advances made were it is the NACA's business to ponder such very real prob-
applied in reducing wing area to permit still greater maxi- lems as operating costs and production feasibility. The
mum speed. Learning how to fly fast was itself so big a military and the commercial operators make known their
job that most of our energy was concentrated upon that needs; the indLustry' determines how well it can satisfy
task. In passing, I might say that this business of learning those needs, and then designs and builds the end product.
how to fly faster is still a very big job! We at NACA realize full well that the job is by no means

Let us look at the progress made in reducing landing done when we have completed our part of the task.
and take-off speeds. In the 'twenties, de la Cierva designed First, consider briefly the VTO concept. It is of special
his autogiro. It was a step in the right direction, but one interest to the military because it combines the capabilities
not far enough forward to result in the autogiro's enjoying of vertical lift and high speed in forward flight in a single
more than a very modest success. In this period, too, some aircraft. What makes this concept attractive now is the
work was done with high-lift devices-slots, flaps, new air- development of jet engines with a very high thrust-to-
foils-and a few airplanes were designed and built that weight ratio. In order to fly very fast we have to provide
could take off after only a very short run. But, again, the our aircraft with very powerful engines of low weight, so
emphasis was so much on speed that these airplanes were powerful in fact that they could lift the aircraft straight
considered little more than curiosities. up, as easily as they could propel it at supersonic speed.

By the end of the 'thirties, the first real answer to the One of the simplest types of VTO aircraft'is one that
problem had been provided-the helicopter. Vertical take- stands on its tail, pointed upwards. Either turboprop or
off, with no forward run, had become possible. I need not turbojet engines can be used. Because its engine provides
recite the many ways in which the helicopter has, since enough thrust to overcome its weight, it can take off and
then, proved its utility. The helicopter flies too slowly to climb, straight up. Once in flight, the VTO tips over to
suit many needs, and there seems to be little hope of in- a horizontal position, and moves forward, quite fast. In
creasing its speed materially. Nonetheless, it is to be ex- landing it backs down tail first.
pected that there will be substantial further development Unfortunately, the VTO involves problems other than
of the helicopter, and, in fact, we at the NACA are devot- sufficient thrust. How to keep the aircraft thoroughly
ing considerable effort to study of problems peculiar to under control during the critical periods of take-off and
this type of aircraft. Today, however, we are particularly landing are lumped in the deceptively uncomplicated
concerned with other types. phrase-stability and control. At the NACA we have been

Users of aircraft, both military and civil, will doubtless studying various aspects of this very large problem for
always be like the little boy who wants to have his cake the past seven or eight years. Real progress has been made.
and eat it too. They want vertical-rising, or at least very You are all familiar with the VTO prototypes which
short take-off, capabilities-plus real speed, preferably (Continued on following page)

AIR FORCE Magazine * March 1956 99



TECHNOLOGICAL DEVELOPMENTS_

Convair and Lockheed have built and flown. I don't think ski-like structures that could be retracted into the fuselac
it is any secret that other companies are active in this field, after take-off. The Convair Sea Dart incorporates skis <
actually making hardware, to use a phrase popular in the improved shape. Since then, research has continued to
area of development. learn hoy to improve hydro-ski characteristics, both aero-

There are, of course, variants of the VTO. The coleopter dynamically and hydrodynamically.
-an exotic French name for the combination of ring air- The logical extension of this idea is landing gear that
foil and dicted fn-is one of these. Announcement has will be suitable for use on land-concrete, sandy beaches,
heen made that Kaman has a Navy contract for a cole- sod, snow, and ice-as well as water. Today, we refer to
opter. Still another way to design a VTO is the fiing airplanes so equipped as pantobase. All American, Gruin-
platform. Charles Zimmerman, an aeronautical research man, and Stroukoff have been doing full-scale flight test
scientist at our Langley Laboratory, patented the idea work with both small and large pantobase airplanes. But
of having the operator of the flying platform stand on top again, let me caution against any thinking that the panto-
of a ducted fan or a small rotor. What is novel about the base is a new idea. Remember the "Triad"-so-called be-
flying platform is the simplicity of control; all the operator cause it was at home on land or water and in the air-
does is lean in the direction he wants to go. Hiller and which Glenn Curtiss built and sold to the Army and the
IeLackner have built flving platforms, the former for the Navy in 1911?

Navy, the latter for the Army. Even less far removed from present practice of using
The zero-launcher approach places an essentially con- conventional airplanes and long runways is the possibility

s entional airplane on the same kind of zero-launching of reducing take-off and landing runs by use of boundary
track that would be used for a guided missile like the jet- layer control. For more than a half century, since Prandtl's
propelled Martin Matador. What gives the zero-aunched earliest work, boundary layer control has been in the un-
airplane the necessary kick in the pants to get it into the happy state of being always a bridesmaid and never
iir is the same kind of JATO-type rocket used to start the bride. Everyone recognized the possibilities inherent in
Matador on its way. Here again. Iam speakiug of some- control of the boundary laver, but the cost in weight an
thingentirelx possible. Martiii hias modified a Hpulblic complexity was so high that flaps and slots and leading

edge slats-wvhich themseles were very helpful in achice-
ing higher lift-inevitablv were used.

DR. HUGH LATIMER DRYDEN, Director of the Nationa! Now, it seems as if the boundar layer control may ac-
Advisory Coninittee for Aeronautics, began his scientific tualle findfavor-andbecomea bride.Thetimner wins
career in 1918a~sa laoratrU assistant in arodnmiics we are using today, to attain higher speed, makes moredif-

ficult the job of designing aero-dnarmicall effective flap.
and ceen more difficult the task of building them. 1licknown as an authority on the iechanics of air floic and has

icon moaiUihonoars, including the WrghtlBrothers~ U o- jet engine provides a ready, and not too costly, suppl%

rial Trophy for 1955. During World War 11 lie led devel- ofairto drawxin,orblowofftheboundary'layer.Right
Iment o i n cnow, the most likely use of boundarr layer control is on

clobatofthercai'saiBat")andssaergsered oni the tost- Navy carrier-based aircraft, where reduction of stallingor1uat r fiI u aFi' int)andlatersercedon thepost- speed by even a few knots is very important.
\oorlli11 AF \Sciclic di.;or Guouji. In the future, it may be used 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

fighter and made zero launchings. At the end of such a to enable new aircraft of improved performance to use
flight there are at least two possibilities. If the airplane existing, long runways, rather than to permit markedly
,is sufficient range to get back to conventional runways, shorter take-offs and landings. Again, I am speaking of a

it can, of course, use conventional landing gear. If not, concept that is not brand new. Even before the end of
it can come down on a mattress-like affair. Again, let me World War II, the Germans had worked vigorouslyI on
say I am not talking fantasy; such landings have been the idea of applying boundary layer control to one of
made, their Arado bombers. Here in the United States, a number

Hydro-ski and pantobase types are not, strictly speak- of experimental boundary-layer-control installations have
ing, aircraft with short take-off capability. But they must been made, and now are receiving flight evaluation.
he considered in any thinkimg about wavs and means of Bx its very name, the convertiplane suggests the dual
freeing our airplanes from long man-made runways. Not utility which we in America-with our station wagons that
lhng ago, a British engineer, P. C. Fielding, put it this serve equally well as a small truck and the go-to-church
wa: "The heart of the problem is to devise an indestructi- car of the family-hold so dear. It is an aircraft that takes
ble airfield, if the all-out effort required by atomic-age off like a helicopter and then, after the rotor system has
var is to be maintained. This presents an imposing task been transferred into a set of giant propellers, flies like

for airfield engineers; so another medium has to be found. an airplane. Here again, we hae an idea that goes back
Fortunately, \xvc can use a medium that surrounds us and a good many years, as an\ of the several convertiplane
covers, as every one knoxs, three-quarters of the face of pioneers of the greater Philadelphia area will quickly tell
the vorld: for all the bombs ever made will not change you, and have already told vou.
the character of an airstrip consisting of a stretch of water." Many variants of the convertiplane idea have been sug-

Research b the NACA on the hldro-ski concept has gested. Instead of just tilting the propeller-rotor system,
been in progress for nearly ten years. At first, the obvious some workers in this field would tilt the entire wing. That
goal was a wav to adapt a ing-fuselage shape capable of either proposal can be made to work, providing sufficient
high-speed flight to the special requirements of vater- dexelopment effort is invested in the project, no one
based airplane design. Again, it was the turbo-jet engine doubts. Whether such a device would prove feasible for
which imade the idea atractive, because the engine no military or commercial use depends on the same consider-
longer had to be positioned high in the air away from ations of production cost, operating economy, etc., which
spray and waves. The first hydro-skis were just that-flat, (Continued on page 103)
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Soon the oceans around Canada vil be patrolled by the first aircraft developed
speciically for Canadian maritine reconnaissance duties... the Canadair-
designed L-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 capailities that the RCAF selected us to do the job.
Sze, of course. is not the onh 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. 1vlat counts most is our outstanding record for
cost performance, on-tune dehieries and qualit of manufacture.

CL CANADAIR
LIMITED, MONTREAL, CANADA

AIRCRAFT MANUFACTURERS

A subsidiary of GENERAL DYNAMICS CORPORATION, New York, N.Y.-Washington, D.C.

CANADAIR HAS PRODUCED MORE JET AIRCRAFT THAN ANY OTH ER CANADIAN M ANU FACTU RER



specifically designed for critical industrial application
RCA "Special Reds" . . . warranteed for 10,000 hours minimumi acA-56so-Full-wave Vacuum Rectifier with separate

op-erating life ... are in a class by themselves for industrial applica- heaters and cathodes.

tion demanding the finest in tubes. RCA-5691-High-Mu Twin Triode. Similar to RCA-6SL7-

GTbuIhs wie heheteIcrrnt

Only RCA "Special Reds" feature 10,000-hour plus life, excep- Tbuhatwctehaerurn.

tional resistance to shock and vibration, remarkable stability, and RCA-5692-Medium-Mu Twin Triode. Similar to RCA-

excellent uniformity of characteristics from tube to tube. 6N-T

RCA "Special Reds" are recommended for initial designs in elec- RA59-hr-uofPnal.Smlrt C-S7

tronic equipment for industrial applications, air, marine, land-mobile EAT mblt530
communications, and unattended relay and transmission circuits- 744 Broad Street, Newark 1, N. J.
providing that important extra-margin of life and reliability vital MDET ~thl -90(ut 11
for continuous service. Merchandise Mart Plaza, Chicago 54, I1l.

For details and data, write, RCA, Commercial Engineering, Section WS: Ryod386
C53R, Harrison, N. J. or contact your RCA Field Representative 6355 East Washington Blvd.,
at the office nearest you. Los Angeles 22, Calif.

RADIO CORPORATION of AMERICA

TUBEDIVIION ARRION. .J



TECHNOLOGICAL DEVELOPMENTS CONTINUED

must be pondered when any of the other aircraft we have knowledge is acquired, their performance can he substan-
been discussing are proposed. tiallv increased.

In the United States and elsewhere, aircraft people are
also working on the problem of how to use turbojet en- Henry Simmons [Anwrican Aciation Daily]: Could \-oi
gines in place of the propeller-rotor system of a converti- give us any indication with respect to the sccess tin re-
plane. In other words, install jet engines that during take- search involving the actual Control of the weight of the
off and landing would be pointed downward to proide airplane by controlling the forces of gravity or otherwise?
vertical thrust, and then be tilted to the horizontal position Dr. Dryden: I know of no w\ay of controlling gravity
to give the desired thrust in forward flight. Bell Aircraft other than those ways which are familiar to all of you.
has built a flying test bed to carry forward its work in Mr. Simmons: W1hat \vould von sai would be a de-
this area. In Great Britain they have a similar project sirable polver-to-weight ratio to a commercial \TO?
which the\ call a fling bedstead. Dr. Drvden: I do not know how to give you a figure

Still another way of accomplishing both vertical flight which \\ill stand up. Do yon u\ant to know whether it
and jet-engine speed is to mount the polverplants in a would be ten percent more thrust or twenty percent
permanent, horizontal position and then-using vanes or more thrust? Certainl, if the thrust inargin is too small,
other suitable devices-turn the jet blast downward or vou are goilig to get into certain t\pes of difficulties.
rearward. Some thirty years ago, Zahi suggested the idea You see, voi not olily wait to stand still with respect
of using a venetian-blind wing on an otherwise comlen- to the air, but \on want to stand still with respect to
tional, propeller-drien airplane. For several years, at our the ground. Of course, if the air moves wvith respect to
Langlev Laboratorv xve have been working with small the ground and the thrust margiI moves, von have a
inodels-polvered either by electrically-driven propellers or small margin for (lealing \\ith wind, gusts, aid thrusts.
externally-supplied compressed air jets-which demonstrate I do not think we have iiade a sficieitt number of studies
the possibility of achieving satisfactory stability and col- to know how\ to fix the figure precisely. It probably will
trol. both in forward flight and in the more critical take- be soinewihere in the range of ten pe)c(enlt to tweit-five
off and landing phases. percent largin. ill that gene-al area.

Among the most rcet work at the Langley Laboratory James Fine [Nail Departimieit]: Isn't one of the hope-
hias been a study of the arodoaniic, stability ani control, ful areas of this short take-off aiiraft the possibiliti that
inld propeller characteristics of four-engine, propeller- w1e can have the \TO aircraft and that by calculated
driven, vertical-take-off transport airplane models. The overload it can performi er satisficlorilh
models have fuselage shapes similar to modern transport Dr. Dryden: Yes, I thik this is quite truic. The Ipoer
planies. The work was premised oil the requirements that- relationships on these airplalies are soiewhat dillerenit
in norial forard flight-such aircraft should be efficient from those that \oii are used to with coiventional air-
and have good fliing qualities. It was assumed that for such craft. I think that the answer will collie out jist about
balsic consideratios as passelger comfort and cargo load- the way oii siggest. If \olu start out to (esign a short
i1g, the fuselagesihould remain essentialls horizontal at all take-off aircraft, soi wouiild have to put eniough p o\wr
tiies. Both the tilting-wiig and the venetian-bliiid wing in it for satisfactor- operatilig mlar-ini so thuit uni dir
were studied experimentall- as well as theoreticallk. For goo0d coliditiolls it woild be able to take off verticall.
tle tilting wing, our eigiiee-s noted that "this involves Dr. T. P. Wright [President, Cornell Aeronaitical La-
Sine obvious mechanical complications." For the other borator, Inc.J: Dr. Dr\den, soi spoke of the penalt\ that
arrangeiment, while it \\as conceded "the mechanical coi- would be iiicurred in teris of \\eight aid power by
plications may be sonlewlat less Severe, it was cautioned using one coifiguration of STOL. I uiiiderstaiid that in

iat '"there are some obious problems inolved." case of bou1dary laxer control- it oil could get comn-
The livout of the hi pothetical airplane was not iitended plete drag reduction as well as lift agniieitatioi, alhost

ecessarily to represeiit an optiniim design, or even a de- exactly the reverse figures would appear. In other iiords,
sign in wvhich a VTO transport would find its greatest xou could decrease the powver and decrease the \\eight
isefuhiess. It was based on use of four Allison T-56 turbo- because of the reduction in drag. Do \oi think that itis
prop engines drivin tivent-foot-diameter propellers pro- at all possible oi reasoinable to concede that we \\ill prac-
ducing a total static thrust of 63,000 pounds. Design gross ticablv get drag-reducing boundary laver control so colm-
weight was 60,000 pounds with a useful load estimated it bined with such augmentation that \e \\ill wid up with-
19.000 pounds. This included forty-five passengers or out a penalty?
10.000 pounds of cargo, 5)0 pounds for crew. and 8.500 Dr. Drvden: There is still quite a lot of oirk goinigon
pounds of fuel. Maximum still-air range, at 40,000 feet about prodlucing diagi in boulidiry laxer control. Ill this
altitude-at a speed of 460i mph-would be about 1,500 area, wind tunnel measurements are less saitisfactory for
miles. With necessary allowances for climb, let-down and technical reasons, which I will not explain here. it ellies
fuel reserve, the commercial range would be somethinug about because of the distirbances xwhicli are nonially
less than 1,200 miles. present in wiiid] tiniels. On some small models. it is

It was calculated that a conventional airplane-uising difficult to get the surfaces of coliparable sm(oothncss.
conventional runwals-could achieve the saime load, spCed, The chief question at the moment is the operatioial
an11d range as the VTO transport with one-half the power, one-can you maintain aii airplane ill the field wxith the
Mid that it would weigh only seventy-five percent as much. necessary smoothness of surface to miaintain the boiundarv
With frank admission, our people were not in position to lasers that ou cliii produce under laboratory iditions?
judge how operating costs would compare, or to assess I think that some wiork of this kind will probably go
how much the VTO and landing capability would be forward. In other words, the boundary layer control
worth. They did conclude, however, that on the basis of measurements in the research laboratory have reached
the current state of the art, VTO transport airplanes which a stage where the problem of the operational use of
can be designed and built today could perform useful ser- boundary layer control of drag rediietioii needs to be
vice in certain military and commercial operations. As en- investigated in the field b- actuallv trying to build air-
gines of lighter weight become available and additional planes and seeing if you can realize these redltiolns.-EN
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Resources for
Readiness-in-Being

The Honorable Donald A. Quarles
SECRETARY OF THE AIR FORCE

I H IS my first opportunity to see for myself the I do not believe that we will ever again have to em-

excellent job that the Air Force Association is doing in ploy our airpower and weapons as we did in Korea. If

its series of conferences on major areas of Air Force we are again forced into armed combat we will use the

activities. These conferences are especially valuable to us, weapons most appropriate to targets and missions. It must

for they provide a forum in which the Air Force can out- be clear to any aggressor that he can expect to be opposed

line its problems before just exactly the people who are with the kind of weapons necessary to make his aggres-

hest able to tackle those problems and suggest workable sion both painful and unprofitable.

Solutions. . . . As part of our structure to oppose Communist aggres-

It is a well established fact, and one we need not sion, and particularly to meet the threat of a local

dwell on today, that atomic weapons and the capability outbreak of war, we are providing military assistance to

of the United States Air Force to deliver them have our allies. We use this phrase so often around Washing-

represented the major deterrent to aggressive inclinations ton that it has become almost a cliche, but recently I

of the Communist bloc. have had an opportunity to see its practical application

But that coin has two sides and if the Communists during a tour of our Far East installations.

should, against all reason, determine to plunge the world In three weeks, from the day after Christmas to the

into war, this nation must expect to be the first and most middle of January, I visited Air Force installations in

important target. Never before have we been in danger Japan, Korea, Okinawa, Taiwan (Formosa), Thailand.

of direct attack which can wreak catastrophic damage Viet Nam, the Philippines, and some of the other Pacific

across the country in a single day. Yet air/atomic power islands.

in the hands of an enemy makes this prospect a harsh I was most strongly impressed with how much so

possibility. many people are counting on us and ho\v much we in

The impact of any all-out war will be instantaneous turn need their confidence and their loyalty to the Free

upon us all. This fact wipes out any possibility that we World cause.

may ever again have time, after total war is upon us, I saw and talked with many great men of the Far

to build up our industrial capacity. It is a fact we must East and Southeast Asia-men like President Magsaysay

accept and be ready for. of the Philippines, President Rhee of Korea, President

The difficultv of preparing for this possibility is under- Diem of Viet Nam, Prime Minister Pibul of Thailand.

scored by our experience in World War II. It took us and, of course, Generalissimo Chiang Kai-shek of the

almost four years to reach peak production after the Chinese Republic on Taiwan.

President called for a build-up in aircraft production ca- They are our friends. They are as determined as we

pacity. are to prevent the spread of Communism, for most of them

However, we do have conditions today which improve have faced Communists in armed struggle and know all

our position over that we faced fifteen or so years ago. too well the Communist tactics of violence, duplicity, and

We are maintaining armed services designed to meet the mockery of truth and justice.

threat of global or limited war, and in those services an In a material sense. we have a lot more to give them

Air Force possessing immensely more fire power and than they have to rive us. and this is particularly true

global capability than we have ever known before. in this dav and age of modern airpower; but it seems to

In Vorld Wlr II we found it necessary to send forma- me that, if they match our material contribution with the

tions of hundreds of bombers to hit a critical target. and spiritual stuff that it takes to stand firm on the firing line

they often had to return again and again to keep it out against great local odds, we have at least a fair partner-

of action. Toda a single bomber, or a missile, can deliver ship deal.

on a target as much explosive force as all the World We have partners in fact that we can treat with the

War II bombers combined. (Contined 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

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 easy stiep into irst line jets.

Be an Aviation Cadet. Inquire today about the future your

Air Force offers from your Air Force Recruiting Office.



Long-range striking punch of Regulus

guided missiles strengthens your new

Navy's powerful underwater fleet
Bod dvanced concepts-atomic power and guidedA m issiles 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

Regulus thus brings Air Power to the Underwater Fleet-another
example of how Vought engineering ability results in weapons that
help strengthen the U. S. Navy in its vital mission, control of the
seas that cover 70 per cent of the world.

0 SCIENTISTS AND ENGINEERS: There is a challenging place

for you on Vought's creative technical team now. For details

write: Engineering Personnel, P. 0. Box 5907, Dallas, Texas.

CHANCE

NI CG'RIIT A Ir r ,rE AFT
ISE N U E NCTED DALLAS, TEXAS

DESIGNER AND BUILDEnR OF H-IGH PERFORMANCE MILITARY AIRCRAFT SINCE 1917



READINESS-IN-BEING CONTINUED

'Av

III(i ,,utrial reliness
in action. This is

for giant Boeing B-52
-IFXL Stratofortresses at

the Wichita, Kan., plant.
The big bombers have
also been in quantity
production at the Seattle

plant since March '54.

respect of full brothers in arms. If you could have seen jointly with Canada, a warning net north of the Arcticfor example the pride with which General Kim in Korea Circle to supplement those alreadv existing or under con-or General Tiger Wang in Taiwan demonstrated the great struction along our northern border and in central Canada,progress they have made in building up truly modern and by setting up Texas Tower radar stations in theair forces in their countries, I think you would agree Atlantic approaches to the United States. The Navy isthat we are dealing with splendid partners and that we operating picket ships off both our coasts, and radar-probably buy as much security for ourselves and the equipped Air Force search aircraft patrols fly far outFree World with the dollars of military assistance to these over the oceans at altitudes which greatly extend thepartners as with any other dollars we spend. effective range of their airborne early warning equipment.As for our own forces, we are on course toward our To process the information collected by these and othergoal of 137 wings by the summer of 1957. By the end sources-including volunteers of the Ground Observerof this fiscal year we will have 131 wings. We already Corps-we have developed and are setting up the SAGEhave on hand or on order all the aircraft and related network which employs automatic computers to solveequipment we will need to provide the weapons systems the complicated mathematics of air defense and to cal-for our 137 wings. And, except for a few heavy bombers, culate interception patterns to be flown by our fightersall our combat aircraft will be jets. The exception is the in destroying enemy bombers.
B-36, which held the line as a global deterrent to war We have good reason to expect that the airpolver Ifor almost a decade while the all-jet B-52 was coming have described will continue to be an effective deterrentinto operational use. to keep an enemy from starting a war.

We are continually modernizing other wings, too. For This long pull effort against war is expensive-thoughexample, we announced a week ago that we are re- much less expensive than war itself.
placing our F-86 Sabrejets in Europe with F-100s. This In a few days we will go before Congress on the Airis the first of our supersonic Century Series fighters, but Force budget. As you know, the President's budet forothers are not far behind. The F-101, F-102, and F-104 fiscal year 1957 includes about 816.5 billion for the Airare in production and will soon take their places in Force, which is almost half of the total Defense budget.operational squadrons. All of our medium bomb wings We support this budget. It will advance us towardemploy B-47 jets which use aerial refueling to increase our goal of the 137-wing Air Force. It is tight and austere,their range or bomb load. The B-57 is rapidly taking with no room for luxuries. But we can live with it.the place of our B-26s, and tactical missile squadrons It corrects one major problem uncovered in theare operational in the US and in Europe. current fiscal '56 budget. Funds allotted to operationsOur latest fighters are being equipped with air-to-air and maintenance for the current year are too low. Asmissiles. Other missiles of all types are unler intensive a result of this experience, the '57 budget contains andevelopment, including the long-range ballistic missile. increase to make up for deficiencies in those categories.This year some eleven percent of our procurement dollar I see no reason to believe that our budget can gois being spent on guided missiles. Next year the per- any lower in the near future. In fact, those of us closecentage will be substantially greater. to the picture expect defense to become more and moreIn collaboration with the Atomic Energy Commission expensive, as the items necessary to that defense growand a number of airframe and engine contractors, ex- more complex and the technical competition gets tougher.periments are proceeding on nuclear power for aircraft. It does not seem unreasonable to expect, however, thatThis is inherently a difficult problem, particularly when as our national economy continues to expand, and aswe insist on meeting weapon system requirements, but the economic status of our partners around the worldgood progress is being made. Triproves, we may be able to finance our defense require-Progress is also being made in expanding our facilities ments without a larger proportionate drain on ourfor detection and identification of attacking aircraft. We economy.
are extending the early warning system by constructing, (Continued on following page)
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READINESS-IN-BEING CWN

There is one area, however, in which we must focus
more attention, and be prepared to spend more money. THE HONORABLE DONALD A. QUARLES-Befoic i
We are accustomed, particularly in a group like this, became Secretary of the Air Force in August 1955, Mr.
to talk about hardware and research and new equipment Quarles had been Assistant Secretary of Defense for Rc-
to strengthen the Air Force. But I am convinced that search andDevelopment,aposthehad heldsinceSep-
no weapon would contribute as much to the effectiveness tember 1953. Before then he was a vice president oj
of the Air Force as would a solution to our problem of Western Electric, and president of the Sadia Corp. TH
attractingandkeepingqualifiedpeople was born in Van Buren, Ark., on July .30, 1894, and i

The pay raise passed by Congress last year was a step a graduate of Yale University. He now considers Englc-
in the right direction: it has contributed to an increase cood, N. J., his home. In January 1954 he was named
ini reenlistment which has more than repaid the higher first chairman of the Air Nacigation Declopmcnt Board
cost. But we are finding that, if we are to hold good byrheSecrtariesofDfnse andConuncrce.
men, we must be able to compete with the offers that
industry is making to them.

To io this we must sponsor and support the very
prosaic projects of housing, recreational facilities, medi- strategy is the strength and readilesSotf OLil i1-bCi1gr C-
cal care for dependents, and survivors' benefits, as well taliatory force. The resources made available for national
as the opportunity of earning pay closer to what a service- defense are not always adequate for all the things we
man might earn in civilian life. would like to do. If a choice must be made between main-

We must get away from the concept that it is reason- taining our retaliatory force in the best condition of
able and proper for a serviceman's pay to be well below readiness on the one hand and diverting money to in-
that which he might earn in civilian work. This concept dustrial preparedness on the other, it may well be neces-
might be all right in tirne of war when the entire nation sarv to choose in favor of our force in being.
is mobilized for victory. But we are engaged in the long It is within this general philosophy that our new in-

pull, when we must maintain forces at the ready for an dustrial readiness policy is based. The policy, which is
indefinite period. We cannot expect patriotism and pride intended primarily as a guide for our procurement officers,
of service to outweigh a significant disparity of com- includes three major elements; I might summarize them
penisatioln, particularlv when it affects a man's ability to as dispersal, hardness, and flexibility.
provide reasonable comforts for his family. First, dispersal. Though our policy on dispersal was

Up to now, I have described one element of the air- issued separately, it is properly and logically a part
pover equation-the Air Force in being, made i of our of our industrial readiness plan. An aircraft industri

nii and the weapons they employ. I am confident that whose components are well dispersed is obviously les
in strikingprower this Air Force in being is superior to vulnerable to enemy attack than one concentrated in
thit of any other nation. It represents the combined efforts major population centers, particularly along our coasts.
of the Air Force establishment, the creative and research When we have a choice, we will build new productioni
taLnits of American scientists and engineers, and the sources away from lucrative target areas. Dispersal is a
products of our industrial facilities-all supported by the prime consideration in selecting sites for new facilities
tax dollars of our people. furnished at federal expense or built with federal aid.

The second element of our airpower also combines Within the philosophy of getting the best possible Air
these same factors, but you of the aircraft industry are Force in being out of our available dollars, we intend
the primary agents. It calls for an industrial capacity to to keep the pressure on to encourage dispersal.

produce now the equipment we need to maintain this Second, hardness. This one is a little difficult to define
Air Force in being. It requires us to take full advantage in a few words. I would consider it a plant's ability to
as soon as possible of new technological develorpments to withstand an attack-its toughness. Marciano can take a
keep the in-being Air Force mroderiized. We must com- havinaker better than I can; there are comparable rea-
bine our talents to cut down the period between research sons why some production facilities are tougher than
Mnd development in new weapon systems and the date others. Are their power sources self-contained or served
thes become available for operational use. In light of by long, exposed power lines? Is the facility protected
recent Soviet accomplishments, we must improve our by hills or mountains? Are its component units spread
performance in this area if we are to maintain our leader- out or concentrated? These are among the many factors
ship. that make up the element of hardness.

We must also be prepared for rapid acceleration of pro- Third, flexibility. This embraces the facility's pro-
duction if we are forced into a peripheral war, for we ductive capacity. It includes the resourcefulness of equip-
must be able to satisfy the airpower requirements of that ment and personnel in the plant, the availability of ad-
type of conflict-perhaps even two or more such situations ditional labor, provisions for storing extra materials, and,
simultaneouslv-without reducing our global deterrent in general, the ability of the plant and its people to take
capability,. on added assignments or responsibilities, particularly

Finally, we must accept the possibility of an attack under emergency conditions.
aimed directly at us which will plunge the world into These are the'objectives we seek in our industrial readi-
general war. If that cormes, we cannot expect a World ness policy. But it is important to keep these in their
War II type build-up, but must fight with what we have proper perspective. Our first interest is in getting the
and make the best use of whatever is available to keep most Air Force for our dollar-an Air Force in being.
this force going. We cannot afford to divert any important element of our

As %ou see, this philosophy requires a significant change resources from that goal under present circumstances.
i oiur previous policies both for industrial preparedness We should recognize, however, that war might be

for industrial dispersal, which is really a part of our forced upon us through a number of routes. It may be
preparedness picture. We must always keep uppermost possible that the next global war would begin as a local
iin or muls that the vital element in our deterrent (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 signal 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

skills which have made Raytheon the world's leading
manufacturer of special purpose electron tubes.

RAYTHEON MANUFACTURING COMPANY

WALTHAM 64, MASSACHUSETTS
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high-speed, long-range economy. When
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READINESS-IN-BEING CONTINUED

war anud gradually spread out to larger proportions. If a war and we have to be prepared for a variety of eventu-

we are prepared, we may be able to take advantage of alities. This, of course, is a handicap.
that warning period. Ve might even have time to build At the same time, it seems to me if we continue to

up, either to strengthen our forces for retaliatory action emphasize the overriding importance of our deterrent

or, perhaps, if we act quickly and decisively enough we position, continue to emphasize that position as a position

may cause the aggressor to back down from a threatened which seeks peace and which believes that global war

global assault. should not and in fact must not occur, and if we keep the
I would like to say that, although this concept of the rest of our policies including, for example, this policy of

kind of war with which we may be confronted has some- plant dispersal and industrial readiness in line with this

times been misunderstood, it is not the Air Force view that concept, we are meeting the main problem in its most
a future global war would necessarily have to be a essential form.
short war. Finally, I would like to express for the Air Force, first,

It is our view, however, that if the war ever spreads from the recognition of the great dependence of the Air Force

a local peripheral situation to a general global situation, on its partnership with industry, science, and technology
the first few days of the war will certainly be a very vio- represented here in this room today. It is again an obvious

lent phase and probably the decisive phase of the war; thing to say that airpower is the combination of what you
and while we must emphasize the importance of this vio- have done and are capable of doing and what the Air
lent air battle, it is not part of this picture that the war Force can do with the facilities that you gentlemen make
will necessarily be ended and that we need no other re- possible for us and, of course, the resources which the
sources beyond those required to fight this first phase. Congress and the people are willing to devote to this
I just want to be sure that our position there is under- cause.
stood. We are confronted here by the fact that not only It is a great pleasure for me to be here with you to pay
do we not have control of the way in which such a war tribute to the Air Force Association and the fine support
ma\ be initiated, but we do not have the tiing of such that the\ give us in the Air Force.-END

Air Traffic Control-
Implications of SAGE

Dr. George E. Valley, Jr.
ASSOCIATE DIRECTOR, LINCOLN LABORATORIES, INC.

HE SAGE Ssstem is an ulndrtakingi b MIT which SAGE System one of the most involved and complex prob-
has primary responsibility to and support from the lems ever set before anyone. loreover, it is necessary to
Air Force with also substantial support from the find the answer and to get the thing installed just as soon

Army and Navy. The Lincoln contract has a very broad as possible in order that we should not be caught napping
work statement. Essentially, Lincoln Laboratory shall do in another Pearl Harbor. Thus, the effort on SAGE is to
whatever research and development work is necessary to get something very much larger and more complicated
.get this work into being. Under this work, the services than has ever been attempted before done on an acceler-
have allowed me the broadest credence. I hope that events ated schedule. It has taken a great many people to get
will prove it worthy. I can certainly testify to their cour- us this far. And it has been necessary to grant sufficient
age. I would like to take this opportunity to express for freedom to all of them so that if it were found that in
myself and the Laboratory our respect and appreciation some particular technical direction a wrong guess was
to the many military and civilian officials of the services made, the whole organization could turn on a dime and
for their support. take another tack and find a different kind of a solution.

Now, there is a reason why this very broad-minded and This has happened in a number of highly technical
generous approach on the part of the Air Force and the components of the SAGE System. The invention of the
other two services has been necessary. We have in the (Continued on follocing page)
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AIR TRAFFIC CONTROL-IMPLICATIONS OF SAGE CONTINUED

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 direction 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 Air Defense Computer is housed in this building

AN/FSQ-7 computing equipment is being done by the of the Massachusetts Institute of Technology Lincoln Labo-
atory. Lexington, Mass. This vital part of SAGE, pro-
duced by IBM, is first computer designed for air defense.

DR. GEORGE E. VALLEY, JR., Associate Director, Lin- I would like to discuss and compare different functions
coln Laboratories, Massaclsetts Institute of Technoloy. of the ground environment for air defense and of a similar
Born in New York City in 1913, Dr. Valley was graduated hypothetical ground environment for air traffic control.
from .llT in 19,6. lie received his Ph.D. degree from The first function is that of gathering information. The
the University of Rochester in 1939. After serving as a information as to where aircraft are located in the air must
research assistant it Harvard he returned to MIT in 1941 be provided either by radar sets or by transponders. There
and atidanced to his present position. He received the is verv little difference between the two problems except
President's Certificate of Merit in 1948. The Air Force possibly the deployment of the ground stations which
Association's Science Award for 1931 was presented to might be changed somewhat from one problem to the
him for his work on the SAGE air defense sstei. 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
International Business Machines Corporation. Similarly, the same for the two problems except with air traffic con-
the Burroughs Corporation is making equipment which is trolonewould wanttohaveo-the-spotinformationasto
to be located at some of the outlying stations of the SAGE whenaparticularflightwillgetitswheelsofftheground
System. The Bendix Radio and Hazeltine Companies are etc.
also operating as subcontractors. You use the data in order to enable people to make de-

Whien theprolem came oflayig outtheactualdetailed cisions, and in spite of the fact that a good deal of auto-
communication channels and setting up the physical plants matic machinery is in use, people do make all of the
and doing all of the field engineering, the Air Force went decisionsandtis is essentially the same for both systems.
to the Western Electric Company. The Wsestern Electric, The decisions which have to be made, of course, are

vS you know, is the malnuacturing adjunct of the Ameri- different. But this, I think, indicates little about the tech-
can Telephone and Telegraph System; they have set up nical construction of the devices. One may play martial
an organization called ADES. The Bell Telephone Labora- musiconthesamepianowhichplaystheThirdHungarian
tories advise the Western Electric Company and help Rhapsody. It is only a question of how you train the
Lincoln in the esaluation of the System. The RAND pianist. So, the problem of surveillance, although it is the
Corporation which works for the Air Force in certain con- largest portion of the job which a ground environment
sulting capacities is also working for them in a somewhat system has to do, is very similar for the two problems.
similar capacity on SAGE. For the peacetime job and the military job, it consists

The Western Electric Company has the task of coordi- essentially of finding out what is going on and deciding
nating not only the manufacturers but also to some extent what to do. The fact that the decisions are different does
the efforts of the Lincoln Laboratory. In other directions, not affect the operation; it only affects the people and
the Lincoln Laboratory does the coordinating role and in their training and their intentions.
still other ways, as pertinent, the manufacturing organiza- The second half of the job is the control part of it.
tions do the coordinating. This kind of complex organiza- Now, again, what is control? It is not airplanes, but pilots,
tional structure cannot function on the basis of contracts and what is doing the controlling is not a machine but a
alone. It works because everyone involved wants to get the man.
Job done and because we have the fullest of support from The technical side of the problem is very different in
the armed services and, in particular, from General Putt the sense that the effort of the military is essentially to
and the Air Research and Development Command. cause collisions, to make a weapon collide with an enemy

The Lincoln Laboratory, broad as its directive is, still airplane. The effort on the part of the civil services will
does not primarily direct its work toward traffic control. be to prevent collisions. However, the kinds of computa-
Our business is air defense. We are not now working on tions and logical processes which need to be worked out
the problem of air traffic control although we have to are mathematically and logically very similar. I think the
work very closely with the local civic authorities, so we way in which the air traffic control problem would be
are familiar with the problems. (Continued on page 114)
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AIR TRAFFIC CONTROL-IMPLICATIONS OF SAGE CONTINUED

what the aircraft are doing at tHie field. One would need
esuinmably 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 nox
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-
(lures, are likely to be considerably different when you
use SAGE \hen 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.

1 would prefer not to answer the second part of your
question.

From the floor: 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, I believe, of the Air Transport Association have

Part of SAGE radar. System makes detailed information 1
about enemyi air attacks available to defenise personnel.

done would be to forecast for some fixed and agreed
length of time a trajectory of each airplane, perhaps 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 aircraft \ill go by
code, it is not necessarx that we should do so and, indeed,
voice has been used. The number of voice channels which
are required for this kind of a problem depend on the
amnount 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 closely and in how much
delail 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, I think it should be Diplay conisoles of the hirlwind I. This digital con-
In fact, I think it will be. but xe should make plans which can quickly process large quantities of air defense data.
involve many things besides technical considerations so
that SACE w\ill be used effectively and as soon as possible. been to Lincoln several times. They have shown an interest
In order to do this, such non-technical subjects as the and, as far as I know, a great many of them are com-
methods of enforcing air traffic legislation-that is, how pletely cleared and they have all of the information that
you must set up speed cops of the air-will have to be we have that is available to them. The Lincoln Laboratory
worked out. In the Lincoln Laboratory, we can only point however. is not working on the problems of air traffic.
to the technical possibilities and consider whether or not From the floor: I am a city commissioner from a citv
we could be useful in helping to solve them if we were which is fortunate enough to own an airfield near a SAGE
asked. installation which is under construction. \Ve have both

jets and private commercial traffic from that field. Will
Henry Simmons [Amncrican Aciation Daily]: Could vou SAGE be of any assistance to us in promoting air safety?

estimate the cost of supplementing SAGE to handle air Dr. Valley: SAGE is an instrument and will not in itself
traffic control and also could you say whether SAGE could promote anything. The problem is one of men in their
ever he used to control aircraft directly, rather than the relationships ith other men. The SAGE system is a tool,
pilots, through automatic pilot systems? a modern tool which they can use to take care of modern

Dr. Valley: The cost would be small but a significant problems, but that is all it is, and it is we who have to
fraction of the total cost would involve the installation of solve the problem that you bring up.
the system. One has to study the problem very carefully John A. Mack [Vice-Commander, New York Wing of
to find out what you want to do. One has to study the AFA]: Assuming commercial carriers do use SAGE and it
changes in these operations and get them accepted. While is developed for traffic control, would not the cost be pro-
these things do not themselves involve hardware, never- hibitive for the private flyer?
theless they do involve a good deal of expense. More ex- Dr. Valley: As far as I can see now, it is not necessary
pensive, perhaps, would be the cost of putting terminal for any apparatus to be installed in the airplane other than
facilities in places where the Air Defense Command would the radio set, which I imagine the private flyer would have
not need them, for instance, at Idlewild Airport where already. I cannot guarantee that, but that is the way it
one would need to have sources of data with respect to looks to me today.-ED
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Controlling Traffic on
Our Crowded Airways

A FORUM

The AFA Air Traffic Control Forum it is only getting started. It contributes The last point, again, is a common
was moderated by James I. Doolittle. importantly to national defense, be- problem. We have an educational
Panel members included Col. J. Fran- cause, in the expedition of business, it problem in this country. We have to
cis Taylor, Jr., Dir., Air Nacigation makes us a more productive nation. educate people to this question of traf-
Development Board; Janes T. Pyle, We must be mindful, too, of Title I, fic control. I am speaking now in
Special Ass't for Aciation to the Ass't Section 3 of the CAA Act which says terms of not only the positive control
Sec'y of the Nacy for Air; Clarence that it is hereby recognized and de- study in which we would all partici-
N. Sayen, Pres., Air Line Pilots Ass'n, clared to exist with any citizen in the pate-civil, general, military aviation,
Internat'l; Leighton Collins, Editor, United States a public right of free- and so forth-but we are equally re-
Air Facts; C. F. Tinunerman, Dir., dom of transportation and of naviga- sponsible for informing the people
Air Navigation Traffic Control, Air tional commerce in the airspace in the who hold the purse strings what they
Transport Ass'n; Col. L. S. Lightner, United States. It is a good law and I need to provide in terms of funds-I
Chief, Air Traffic Branch, DCS/O, think it means that the private flyer am speaking of members of Congress
USAF; Crocker Snow, Dir., Massa- must be included in the eventual solu, and the Bureau of Budget.
chusetts Aeronautics Commission: and tion of the airspace problem. Mr. Timmerman: As an old traffic
David D. Thomas, Deputy Dir., Office Mr. Pyle: I think it was Gen. control man, I have been worrying
of Federal Airways, CAA. Since, as [Milton] Arnold who mentioned that about this situation for about nineteen
with the Noise Abatement Forum, we have to invent a new system, and I years now, and it has been a pretty
there were no prepared texts, minor thoroughly believe in that approach frustrating experience. We have al-
editorial liberties have necessarily to the problem. However, I do not ways had the demand for a better
been taken.-The Editors. want to think of it in terms of a new system. Yet, we have never achieved

navigation aid. It is a systems ap- this. However, I think there has been
R. COLLINS: I would like to proach that we have to make. manifested here a wide understanding
describe just who the private The second point is this question among all interested people that this
pilot of today might be. He is of positive control. We should think subject is serious and must be solved,

really two people. On the one hand, of it, not in terms of control as posi- and I now feel that we are in the
he is your Sunday flyer and hobby tive separation, but as a system that atmosphere in which we can do it.
flyer. The private flyers of this country will not impose any undue penalty Colonel Lightner: I think it is evi-
own some 25,000 airplanes, mostly on any user of the airspace. You have dent to all that, from what has been
two-place airplanes; they are often to be sure that all of the users of the said here at this conference, the Air
poor and frustrated. Yet flying is still airspace receive equal consideration Force must have the wherewithal to
very much in the spirit of this man, so that their demands are met. They do the job that has been given to it.
and we are greatly indebted to him have a right to use the airspace with Mr. Lederer pointed out that we
for his contagious enthusiasm. In fact, the least penalty. I think we can work cannot accept the possibility of any
without his business our many thou- at it jointly and arrive at such a posi- aerial disasters which are in the slight-
sands of small airports could not exist. tive system of control. I do not mean est way comparable to what has been
The private flyer is also a business and IFR as we know it today. That would happening on our highways.
professional man. He acquires a twin- just swamp the CAA and they could We now know and have known for
engine airplane, which he may attach not handle it. some time that we have inadequate
to his own business or that of his em- Another point is the high-altitude air traffic control systems. We know
ployer as a plane for private transpor- problem which has been referred to. that we have to take some big jumps
tation. The key point is that it is in- I feel it is a great step forward that to catch up. We also know that we
cumbent upon the private fiyer to CAA is going ahead witl control of have the technical know-how and we
make his airplane justify itself eco- flights above 24,000 feet. As you have the brains and the means to im-
nomically. probably know, 1,000 on top clear- prove this situation.

Any traffic control system which, ances are the order of the day for the Mr. Snow: I have two very quick
through red tape or expensive and jet pilot. You are on your own, and comments. We of the states heartily
heavy airborne equipment, would nul- you keep your eyes open in case endorse what Messrs. Pyle and Col-
lify the economic advantages of the somebody else is up there with von. lins have said about accommodating
private airplane, would destroy our It is not good, and it is highly dan- all users, agricultural users, any flyers
private air transportation industry. It gerous. I think the CAA is to be com- involved.
is booming today as never before and mended in facing up to the problem. (Continued on following page)
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AIR TRAFFIC -CONTINUED

Ih other one might be a slight conditions. otier thIn local flights increase the capacity because it is the
curve. I think what we all mean when around the airport. We are handling only systein we have at present, and
we say air traffic control is the system now around 10,000 to 12,000 IFR we cannot stop our aircraft control.
that is designed to expedite the flow of flights around the airport. Many VFR What can we do right now? First, I
air traffic and, at the same time, mini- flights would never fly far regardless think we have to accept three basic
mize the chances of interception or of the system, and our best guess is concepts and then go from there.
collision. Anyone who drives an au- that the capacity should be raised for The first one is the fact that the
tomobile or who runs a railroad or W1 only 25 percent, to 50 percent. "see-and-be-seen" philosophy is obso-
drives an outboard motor boat has Mr. Timmerman: I could just add lete. In a meeting of the airline pilots
experienced another sort of traffic con- that the measurement of the demand of twenty-two countries in 1954, it
trol. and that is the control that is as contrasted \ith capacity, I think, is was unanimously concluded that the
designed to protect the person who is somewhat difficult to do. The CAA see-and-be-seen theory was obsolete;
not driving. There is hardly a state in has kept records on delays ever since that if it were going to be used as the
the United States that does not re- the beginning of traffic control, but basis for any procedures for traffic
quire a driver to slow down when he they just cannot get all of the informa- control, then some method had to be
is passing a school. There are many tion that is required. For instance, devised to help the pilot locate traffic.
states which also require muffiers and they do not know about the military The second thing is this: We might
silencing devices when an automobile commander who defers his missions as well recognize that the span of at-
is being driven in their particular area. because of the inadequacy of the sys- tention of the human being, no mat-
I believe we are coming to the time tem in many cases. They do not know ter how intelligent or resourceful, does
w\hen we have to consider in this wvhen a scheduled airline flight is not exceed or does not extend to flight
traffic problem not just the people in canceled because the airplane that times, and if we convince ourselves
the airplanes but also the airplaneson would be used for this purpose has that the pilot can sit on the edge of his
the ground. beei caught in a traffic jam. seat for seven or eight hours and look

General Doolittle: How can we In recognition of this problem, the at nothing and identify other aircraft,
measure the present air traffic control scheduled airlines, through the Air we are just deceiving ourselves.
capabilities against the present air Transport Association and with the Also, we have to concede that the
traffic control requirement for the safe, complete blessing and cooperation and airway begins at the ramp and ends
orderly, and expeditious movement of participation, I might say, of the at the ramp, so the airport is part of
aircraft? I interpret that to mean, how Civil Aeronautics Adininistration, only the airway and has to be part of the
can we measure the adequacy or in- about ten days ago launched a nation- aircraft control picture. The capacity
adequacy of the present system and, wide survey to measure this delay of the airways system is limited by the
having measured it. what will that situation and the cancellations that capacity of the airport. You cannot
measurement show us about the are caused, and so forth. This survey handle more traffic than the airport
adequacies or inadequacies? is being done through a stadard san- can accept or can put out, so von

Mr. Thomas: I would like to state pling technique, so we feel it sill be have to orient the airport into the
first, before we attempt to measure solim\hat representatie of all flying, traffic system and build it into the
what it is actually doing, during this although the reports will only pertain traffic system.
hour that the panel is in session-ist to airline schedules. It will attempt to Additionally, I think we have to ac-
an average hour in any dax or night- isolate the schedules, causes and fre- cept the concept that there must be
we will be controlling about 2,200 quency of the delays. etc. one single agency to control all air
landings and take-offs. Right now, Mr. Pyle: I would like to make one traffic, and that ageev has to assert
there are about 500 aircraft in the air point with respect to this high-altituide itself and accept the job of providing
under instrument conditions and about problem. I do not mean this in any air traffic control.
1,400 under \FR conditions. Some of spirit of criticism, but the flight plans Now, by accepting those premises,
the airports are quite busy. At Chi- that are flying over the militar flight what canwe do right no\? One, we
cago, for instance, there is a landing service organization indicate that over can build better airports and orient
and take-off every eighty-tWo seconds 50 percent of the military IFR flight them into the airways system. We
every dav and every night. plans are for altitudes in excess of can build longer runways for all-

This system, as inadequate as it is, 20.000 feet. I sotld not sax the nun- weather operations. We can install
is handling more traffic than has ever her of flight plans in vounme, but vou on those runways lighting for which
been known before, and the traffic is can measure what volMe of traffic standards have already been agreed
increasing. One measure of its inade- there is above 25,000 feet. About upon and have been agreed upon for
quacy under instrument flight rule sixt-five percent of those flight plans a number of years. We can put in
conditions might be how much of the are either on direct point-to-point or multiple runways so that you can in-
time is it impossible to get into the just point-to-point. crease the acceptance rate of aircraft.
system or how often is one restricted General Doolittle: Short of a new We can run as many as ninety aircraft
by that fact. At present, restriction, system, to what extent can air traffic movements an hour on airports with
or full control, is in effect about control be improved through refine- multiple runways using the present
twelve and a half percent of the time. ments in present procedures and air traffic control system if you have

Another measure of the system equipment? an adequate multiple runway system.
might be how many people fly daily Mr. Sayen: I am convinced that With those runways, we need ade-
under visual flight rule (VFR) con- there are quite a nurber of things quate approach lights. We have an
ditions and who would fly under in- that could be started now and prob- agreed-upon standard and we have
strumment flight rule (IFR) condi- ably should have been started three appropriations. We need several ap-
tions or bad weather if the total sys- or four years ago which would greatly proach light systems in each airport in
tem permitted. Right now, there are improve the air traffic control system. different directions so vou are able
about 2,800 flights a day under VFR I think we have no alternative but to (Continued on page 119)

116 AIR FORCE Miaazine * March 1956



II

o Jil

111

e -e e ar e * .: 2 2CHARE A OUEAD ETHATOD.ON

Piner4-umso
JE NIEFE OTOSAF.TRUNRCNRL PMS-SROEH7IM'-CRUEOSPOE-LG



N

Solar
builds
world's
largest
wind tunnel
bellows

GIANT BELLOWS that absorb th

supersonic stresses of wind tunnel,

are a Solar specialty. Solar build

them- in sizes greater than 25 ft

in diameter-for many govern-

ment and private test facilities.

These Sola-Flex joints exemplify

Solar's increasingly diversified

services for the aircraft industry.

For more information, write Dept.

B-122, Solar Aircraft Company,

San Diego 12, Calif.

SOLAR
AIRCRAFT COMPANY

SOLARV

SAN DIEGO DES MOINES

DESIGNERS, DEVELOPERS AND MANUFACTURERS OF BELLOWS * GAS TURBINES * METAL
ALLOY PRODUCTS * CONTROLS * HIGH TEMPERATURE COATINGS * AIRCRAFT COMPONENTS



AIR TRAFFIC CONTINUED

to use them for all-weather operations. recognition of the emergency situation radars in terms of its benefits to the
Ve need multiple installations that exists here as demonstrated by air traffic control situation.

which are available at airports so We this excellent meeting; that there has Mr. Snow: We have wondered
can land on more than one runway been an acceptance on a national whether some portion of this admit-
and thus increase the acceptance. basis that this problem has to be tedly vanishing airspace is not being

In the field of personnel, we need solved and that, therefore, the funds Wasted right now. As you all know.
some system for maintainin( our ex- may not be a verv serious problem. the control airways extend several

perienced personnel in tower control This may be a case where the poli- hundred feet above the ground. Below

work and aircraft control work. We ticians are ahead of the technicians. that, the air is free for the small air-

are losing our experienced personnel Mr. Pyle: In the first place, I think plane. There are very few IFR flights
at a tragic rate. We are doing it the radar problem is a nust. However, cross-country that approach that alti-

because, in some cases, there is no we have to think in terins-and I tude. We wonder if that altitude, if

system established in the salary know that the CAA has done so-of it were raised substantially to a 1,000,
classification to attract the most ex- cutting through rain and snow via 1,200, or 1,500 feet without affect-

perienced people to the heavier areas. radar. The radar looks nice and pretty ing en route traffic at all but provid-

A traffic controller can make just but when you really need it, you can- ing considerably more useful airspace
as much in a limited density area not see what you want to see with it. for the small, low-flying aircraft under

as a controller in a heavy area. We That problem will be solved by put- restricted visibility would be helpful.
have only been able to keep some ting in new equipment. I would like to argue slightly \ith

of our high-density areas running be- On our surveillance, short-range Clarence Sayen about two of his rec-

cause we had a high degree of expe- radars, I think we have reached the ommendations. One is that the see-

rience and technique and very close ceiling. jet penetration starts at 20,000 and-be-seen philosophy is extinct and

relationships beteen controllers and feet. Some of our radars on which we that there must be positive control of

pilots. We can cut down the turnover depend for approach control only all air traffic as soon as it exists. I do

in personnel by reviewing the person- pick that plane up at 12.000 feet. At not think we can argue that about
Policiesryat jet aircraft, butwe do not

nel policies and the salary policies, that point. he is coining down at about militaryor
and that draims in many agencies of 6,000 feet a minute. It is a pretty believe it emphatically in connection

government, including the Civil Ser- rough deal to pick him up and vector with agricultural aviation, certain

%ice Commission. We can start aiming him around. We have to look at the types of private flying, and that type
loiward all-weather operations. To do communications problem. Direct pilot of thing. I want to know if he in-

that, we have to improve our meteor- to controller communications links tended to include all flying or a partic-

ological methods. We are going to must be considered. I think that would ular type of flying.
have to go in for slant visibility ineth- solve some juggling of frequencies. I Mr. Sayen: I am referring primarily
ods. We will have to go for low er presume a lot of you have read "Ace" to en route operations of transports. I
iainininuns. Some of these things can Rosen's commnnents in the January 30 think the see-and-be-seen philosophy

be done at the present time. We have issue of Aciation Week, in which he would reduce the speeds of slow air-

to accept the fact that we are going points out that in a flight of one hour craft flying at low altitudes.

to have to have positive control of all and fifty minutes, he made thirty- General Doolittle: What is the esti-

traffic aspects as presently available three different communication con- mated air traffic control requirement

equipmnent call be installed. Teriinal tacts on thirteen different frequencies. for 1960? That could be interpreted,

area radar and route radar and such I don't see how a guy has a chance to I think, two ways. It could be inter-

equipment has been developed and is fly. He is a communicator. preted as what type and how many
available, and it merely needs to be I think we also have to look at the aircraft must be handled or vhat will

installed. It should be installed rapidly radar safety people. Consideration \e need in the way of equipment to

and immediately rather than installing must also be given to the radar picture handle the traffic that we will have in

it five, six, or seven years from now. to reinforce the echo to assist traffic 1960.
By so doing, we could greatlv increase control, not only in terms of that Mr. Thomas: All of our studies indi-

the present capabilities of our system. point but also identification. cate that in the next four years, the

If we can develop an aid to the Lastly. I think we have to help the traffic increases in the things that

pilot-and this, of course, is the ideal controller: we have to give him better count-traffic control and operation of

solution-if we could put the control display techniques. The stripboard instrument approaches - will increase

in the cockpit with some aid to the technique cannot take care of the re- about seventy-five percent. That means

pilot by which he could be his own quirements of the modern traffic con- we must double the capacity required

controller, we could start the see-and- trol system. Whether it be pictorial today by 1960 if we handle air traffic

be-seen principle. All of these things display, an electronics display or what, under the same rules today.

require money to get started. Some of you have to lick it. If we adopt the concept of handling

them have been programnned for the Colonel Taylor: The remarks about all traffic under positive control, we

next five years. I believe that if a pro- radar are certainly well taken as would need about a sixfold increase

gram were installed in the next five far as precipitation, static, and noise in our capacity to do that in the next

xcars, maybe we should accelerate are concerned, but a recent develop- four years.
that program and try to install them ment, of which the CAA is well aware Briefly, in answering the question

in the next two years, and then pay and for which they are budgeting, is with respect to equipment, we very

for them over the next five years. We circular polarization which will im- well agree that it should be automatic.

need that badly to meet our present prove the signal to noise ratio of However, until we have automatic

capacity. twelve decibels. equipment available, we will use

The question, then, is where does We must make more use of the air present manual methods, and we ex-

the money come from? In my view, defense radars that are on the ground pect an introduction of the automatic

there has been a sufficient national and turning, examine each of these (Continued on following page)
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AIR TRAFFIC -CONTINUED

systems by about that time and not more accurate navigation aids. We munications workload. We have to
much before, so we have a lot of have to give the controller at the have some other communications sys-
rough manual work ahead of us for terminal area the ability to see that tem with multiple division of fre-
the next two or three years anyway. aircraft, to positively put him in a quencies. Just where we are going

Mr. Timmerman: Surely we have to definite position. with the data link, I am not sure, but
control some high-operation type traf- We can use radar immediately to communications are the bottleneck.
fic under all-weather conditions. With help see, to help the controller see General Doolittle: Can SAGE be
that in mind, I would like to point out where the aircraft is. It is true that extended in scope to provide a semi-
that in spite of the deficiency of our there are deficiencies to radar, but automatic air traffic control system?
traffic control system, there is consid- at least radar will help the controller Mr. Taylor: I think it can because
erable capacity in the system today to get out of tight situations, situa- I am a great believer in potential, but
that is not being used, primarily dur- tions which he cannot even see now. I would like to point out that in Dr.
ing the VFR situation. Even under in- I would like to point out, too, the Valley's discussion of this matter, he
strument conditions, there is some un- importance of communications to emphasized that Lincoln was doing no
used capacity in certain areas where traffie control. This is the glue that work on traffic control.
the density is not high. This, too, can holds the system together, and with- Dr. Vallev has attacked this problem
be used, so the problem of controlling out adequate communications, the with the same type of intelligence
most of the traffic in the system is not controller is never able to do the job that a man would have to have who
quite as bad as it may appear at the that he should be capable of doing. It invented the SAGE system. He alone
outset. I think Dave is a little pessi- has often been said that a controller's knows what reservation he has. I
mistic in saving it would take six job is ninety percent coordination and know that SAGE is not going to solve
times the value. I think it would be ten percent controlling, and this is automatically any traffic control prob-
more on the order of half that. largely true. Communications both lem that we throw at it today.

General Doolittle: What steps are air-to-ground and point-to-point on Colonel Lightner: General Berg-
being taken or contemplated to meet the ground is what really makes the quist pointed out that SAGE is a sys-
this future requirement? controller able to do his job. tem that is set up to do an air de-

Colonel Lightner: First of all, Gen- General Doolittle: What will be the fense job. The information that is
eral, we have the CAA five-year plan, capacity of the CAA air traffic control gathered from the radars and other
which is a proposal to increase the system after implementation of CAA's means in the SAGE system is im-
capacity of the present system. It has proposed five-year plan and how does portant and can be used for traffic
such features as expanded use of this compare with the capacity of control. He also pointed out, as did
radar over most of the continental SAGE? Dr. Valley, that the computer is not
US. There is also direct pilot to con- Mr. Thomas: The capacity of the set up to do the problem-solving
troller communications. It is a good system after the implementation of function of air traffic control. It is set
plan but what it does is increase the the five-year plan will be roughly four up to do the problem-solving fune-
capacity of the present system. to one of the present capacity. That tion of air defense. Whether it can

Some big jumps are required here will b! realized, however, onlv if we do an additional job depends on the
in the way of going to automation, have the adequate communications, size of the computer, what can be put
automatic methods. If we do not do navigation and airports to permit the in it, and so forth. We do not know
this, as soon as we are capable of do- aircraft to utilize that much higher at this point. we have to gt with it
ing it, all we are doing is keeping a capacity that we will have. and take a look at it-and the sooner
system that is doomed to be behind The second part of your question is the better.
us as we increase our speeds. what will be the capacity of SAGE? I Mr. Thomas: I do not know that it

To increase the capacity of the sys- do not think that I can answer that. is clear that one of the most urgent
tem, we have to basically reduce sepa- We are not in the process of studying things confronting the government is
ration standards. Those Air Naviga- that, to my knowledge, and as stated a project under Colonel Taylor, with
tion Control criteria, that block of air- by Dr. Valley, the SAGE people have both the Air Force and the CAA
space that is built around the aircraft not studied the traffic control problem. participating. This project is a study
that is operating under instrument I do want to say that whatever of SAGE with a view toward its ut-
conditions, under controls-he has a capacity SAGE has, all elements that most use and to gain everything we
block of airspace built around hinm make up the total system such as navi- can from it from the air traffic control
which is vertical, longitudinal, and gation, communications, and airports, viewpoint.
latitudinal. We know the type of air- have to come along with it or any Mr. Pyle: I think Mr. Thomas put
craft that we are faced with operating, capacity may be theoretical and never his finger on it. There is a study in
and the question that bothers us right realized. process, and I think the big problem
now is that the Air Navigation Con- Colonel Taylor: I would like to ask is to get on with that study and get
trol criteria for separation standards, Dave a question about comomunica- it done just as quickly as possible.
which were developed back at the first tions. Do you believe it is possible to General Doolittle: Would conges-
part of World War II, look like they expand the present system in this four- tion be relieved by a system of princi-
are going to be outdated immediately. to-one-ratio you mentioned and still pal airways for jet traffic and a see-
The speeds of the aircraft that we are have the same type of communica- ondary traffic system for small air-
operating are taking up a lot more tions? What if we get to the point craft and slow conventional com-
airspace than that which was set aside where we cannot expand communica- mercial carriers?
for holding the patterns, procedure tion? Mr. Snow: We wondered whether
patterns, and straight en route climbs. Mr. Thomas: I think it is quite ob- in terminal areas the present concept
It is this block of airspace that we vious that the present communica- of horizontally separated airways may
have to cut down. In order to cut it tions systems-airborne and ground- not already be obsolete and whether
down, we have to have such things as could not handle a four-to-one com- (Continued on page 123)
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Another Antarctic Expedition
calls on COLLINS

for communication

U.S. Navy Task Force 43 is establishing several The name Collins has figured prominently in
bases in Antarctica in conjunction with the polar expeditions since 1925. During Admiral
International Geophysical Year activities. Two Byrd's expedition of the early 30's, Collins trans-
bases will be built next year, one of them at the mitters were used in the first Arctic Antarctic
South Pole. The expedition, appropriately en- communication link-from the Byrd Expedition
titled "Operation Deepfreeze," is under the (Antarctic) to a CBS station in Northern Alaska.
direction of Rear Admiral Richard E. Byrd and The Collins equipment is specially packaged for
commanded by Rear Admiral George Dufek. air drop and long sledge journeys. Superior per-
For radio contact between bases and the outside formance and reliability, proven time and again,
world, the commercial and amateur communi- make Collins the logical choice when the need
cation equipment will be Collins. for radio communication is vital.

COEMAt E LEADERSHIP IN ELECTRONICS

CLISRADIO COMP ANY

CEDAR RAPIDS, IOWA; WASHINGTON, D. C.; DALLAS, BURBANK, NEW YORK; COLLINS RADIO

COMPANY OF CANADA, LTD.; OTTAWA, COLLINS RADIO COMPANY OF ENGLAND, LTD., LONDON
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World s fastest, smoothest, most uxurious arliners, the new Lockheed Electras with Allison Prop-jet power wil enter serv e on Eastern Air Lines routes in the Fal of 1958

Captain Eddie Rickenbacker chooses

Aeroproducts Propellers
for Eastern Air Lines'

(pt. Eddie Rickenba /er
ain n 1a, -1 new fleet of Lockheed Prop-Jet Electras

A balance between enaine and propeller is the vast power of the Allison turbine engine.
necessary for efficient aircraft performance. and because it combines rugged yet light-

It is absolutel essential in the new high- weight strength with unique features of
powered Prop-Jet airliners whose propeller pitch control and dependability unmatched '
tips will spin at Nelocities of 600 feet per by any other propeller.
second. Eastern Air Lines, serving more United
That is why Captain Eddie Rickenbacker, States cities than any other airline. has
dean of the air transportation industry. has earned and held the confidence of the
chosen Aeroproducts Propellers with traveling public for over 28 years. We of
Allison turbine engines for Eastern Air Aeroproducts are highly gratified by
Lines*'great new fleet of 40 Lockheed Eastern's choice and consider it an out-
Electras. standing endorsement for Aeroproducts Pro-

This proved engine and propeller team. pellers in this new era of turbine air travel.

designed and built by General Motors. will The Allison Prop-Jet engine with Aeroprod-
enable Eastern's new 66-passenger radar- ucts Propeller is the worlds imost advanced
equipped luxury liners to fly at speeds of propeller-type aircraft power - both certifi-

-cated bvthe.,irl .eroiootis Adiiistr-POE
oer 400 miles an hour-bringing unprece- c b t C A a A it -u

tion for commnerc ial serrnce. m
dented new standards of smoothness and
comfort to air travel. "

The 4-bladed Aeroproducts Propeller was JIOffOL1lCtS
selected because it itilizcs most efficiently

ALLISON DIVISION OF GENERAL MOTORS * DAYTON, OHIO



AIR TRAFFIC CONTINUED

the questioi can le approached on to include the helicopter. This is Mr. Thomas: I would like to add
tie vertical basis more effectively. fifteen or twenty years ahead, I am a bit on the other end of the auto-

It seems to us that we are going to afraid. matic devices, and that is on the air-
have to have positive speed control and From the numbers point of view, craft traffic control system. Obviously,
that possibly the speed \ould increase we are in trouble already. Jim Pyle if we could get a completely auto-
as the airway got higher. It is ob- asked me to point out a fact that is matic system, it would take away all
vious that that block of air that Colo- known to a great many of us, but human error, and it would thereby
tiel Lightner spoke of can be mate- perhaps not generally known. Already, greatly increase efficiency. Then, its
rially reduced if all of the planes on the New York Airways is the second effect would be on the military, com-
an airway might he vertically sepa- largest operator at LaGuardia Field mercial, or private flyer with respect
rated for traveling substantially at the in terms of numbers of take-offs and to the amount of airspace that they
same rate of speed. In the terminal landings-they are second only to require and the separations standards
area, we feel verv strongly that sepa- American Airlines. between them, making the traffic con-
rate airways would help the situation, General Doolittle: What would be trol system itself automatic. But it
and they would not be what wce con- the effect of a completely automatic would not bring the improvement that
sider the normal airways now. But air traffic control system on (a) mili- we could expect if the complete sys-
it seems quite inefficient in the use tary flights, (b) conmmnercial flights, tem were automatic in both the air-
of air to bring in a B-47 or a Super- and (c)private flights? plane and on the ground.
constellation in the same final ap- Colonel Taylor: I was afraid of that Mr. Collins: I would not like to
proach and landing pattern that \on one. take exception to what Colonel Taylor
bring in even a DC-3 or something About eight years ago, we produced said, but he did say that the private
slower. It seems to me we must de- an aircraft that would travel con- pilot was a poor man. You are talk-
velop separate landing paths or at pletely automatically if you told it in ing about the small private flyers.
least let-do\in areas in accordance advance \\here it was supposed to go. Those airplanes, I should like to point
with the speeds of the airplanes. This was a military aircraft designed out, average almost a third of their

General Doolittle: What are the for military operation. This lent itself, value in radio equipment. Some of
prospects for an air traffic control s\s- we thought, quite admirably to an air them will put 50 percent of the value
tent suitable for helicopters? traffic conitrol situation where mes- of the airplane in radio equipment.

Mr. Snow: Frankly, I do not know. sages could be sent to the aircraft I think generally we underestimate
There are two things that are ap- from ground-derived data and perhaps what the private business flyer is go-
parent to us. One is that we have to some of the air-derived data that the ing to contribute to the air traffic con-
think i terms of more vehicles than aircraft could send to it. I think from trol problem in the next four or five
helicopters. We feel that by the time the military point of view this might years.
this will becoie a serious problem we be one of the final answers. The fleet may increase only 20 per-
will have other t\pes of airplanes that From the standpoint of commercial cent but it has been mentioned here
i\ill be able to operate in substantial- flights, this is quite a way off, in my that there are 12,000 IFR flights a
ly the same way its helicopters and estimation. I am well acquainted with day. They come mostly from 1,600
possibly more efficiently, so the first a great number of commercial pilots airliners and maybe 1,000 corporation
thing we would like to do is not tie who fly for the scheduled air industry. aircraft. This fleet of 25,000 I am
this to the rotary-wing aircraft. They are proud of their responsibili- talking about is just now catching on

Secondly, from our experience with ties and capabilities. I do not think to the fact that an airplane, to be use-
slow-flving aircraft, we do not feel that that the\ would want to have their ful, has to be involved in some amount
the present sxstems which we have manual operations taken away from of instrument operation.
nowadays, such as the VOR/DNIE, them. This, again, is something so far Also, von might be surprised, but
are satisfactory for this type of con- in the future that I hesitate to say a lot of these airplanes will meet a
trol, because the\ just will not work what the potential is. Certainly, Constellation at 20,000 feet, and we
any distance from their source at the though, some semblance of automatic find also that the weather is not nearly
low altitude where we feel this traf- flight will probably have to be adopted as difficult up there, so I think the
fic should operate. if we are to reach the traffic numbers IFR operation will increase rapidly

Our quick answer is that from what that we seein to be wanting today. in the small business aircraft fleet.
we see in the equipent now avail- As far as the private pilot today You see many a Bonanza today
able, we do not think the prospects is concerned, I think we are in a mat- with an automatic pilot in it, plus
are very good. ter of economy, and the amount of another 8,3,000 or 84,000 worth of

Colonel Taylor: I have one or two mioney that the private pilot can radio equipment. That is not uncom-
statements, General. We are complet- spend. The private pilot quite natural- mon. Of course, the weight gets out
iig the navigation aids for helicopters. 1v prefers the concept of operation of hand, so they cannot buy semi-
lithe New York area, this will mean that is called see-and-be-seen. He automatic equipment. There is a limit
a system developed i Englaid and wants to fly his own aircraft. Since to it, but they are pushing in the
now being manufactured in this coun- the paying passengers or the military direction of IFR operations.
tr, kMnwi as Decco, which will com- are tot buying his equipment, he is Colonel Taylor: Certainly the big
plete the test work in this particular going to have to struggle along the improvements are going to come from
field. If we can take the word of Mr. best way lie can with his own money. automatic improvements. A complete-
Block of New York Airways, the main Flviig ith him is as much pleasure ly automatic system, to me, is not only
problem in helicopter traffic control is as necessity. I do not see for the mo- automatically derived on the ground
for the helicopter pilot to know where ment the private pilot in the near but it is sent to the aircraft and the
lie is all the time. future accepting a system of automatic aircraft responds. What Dave is talk-

In the future, when we get a sys- pilot except perhaps in the wax of ing about is a semi-automatic system.
tctt that is trul\ comintit, it will have an automatic relief pilot. (Continuted on follotciug page)
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AIR TRAFFIC CONTINUED

Mr. Pyle: I was interested the other is employed. I am sure vou are all I do not think there is anything
day to learn that at take-off minimums familiar with the fact that we have more important today than the prac-
we were first in line, an American a double system of navigation in ex- tical resolution of this traffic control
Convair was right behind us, and two istence today. We are trying to handle problem. Unless we lick this one we
Apaches were behind that. I think people now flying on one system or are not going to lick the other prob-
the weather at that time was three both and coping with a situation lems either.
hundred and one. (300 foot ceiling, which makes the job of the controller One other thing is the lack of
one mile visibility.) intolerable, adequate runways. We can have the

We are going to have a lot of those The lack of adequate communica- most effective air system methods of
fellows in the air with us. We are tions has been mentioned. We have feeding aircraft from the air to the

going to have to be sure that they aircraft today with communication ground but if we do not have enough
know what they are doing. provisions that were only adequate runways, well located, as I mentioned

General Doolittle: Are there techno- in 1918. Yet these people are trying earlier, we just are not going to have
logical limits to the number of air- to fly through the system. The result an efficient air traffic control system.
craft the skyways can accommodate? is the traffic controller has to hand- You cannot put a gallon of water into
If so, what are the limiting factors? carry them through the system. They a pint bottle, and there are locations

Mr. Timmerman: Frankly, I concern have to give them strict attention. in the country today where we are
myself more with the limiting factors They have to figure out some way trying to do just that.
than trying to project into the future. of giving communications through Colonel Taylor: I do not believe

I think we have the capability, with some remote channel simply because that these are technological limits.
our American ingenuity, to keep all the aircraft is not equipped to operate These are limits of policy and limits
of the airplanes moving in the air- in the system. of decision. From the purely technical
space, provided we can overcome the The truth of the matter is that we side, I don't feel that there are limits.
limiting factors. have aircraft flying in pretty poor During World War II and since,

The first is the wasteful use of air- weather conditions in high-density there has been a great deal of militar\
space by blocking out exclusive seg- areas with no radio in them. We do and industrial development which has
ments for particular activities. In not even have any legislation today given us a reserve, a sort of blood
order to have a traffic control system that says you have to have a radio, bank of technology from which we
of adequate means, \we must have even after all of these years. Howy can draw techniques if we really get
complete flexibility in its use. I am are we going to get a system if we the decisions that are needed. You
not saying that the activities that go do not at least make an effort to might say that we have answers to
on in exclusive airspace now are not participate in the system? problems that have not arisen yet.
necessary. They certainly are, but we Another thing is good airport plan- I have a couple of examples. One
cannot afford to block it out for those ning. We are doing some pretty poor of them is that we can measure by
particular reasons during all periods planning today. I could name some radio angle positions to 24 micro-
of time since most of them are not airports that are going to be built range which, in inches and miles, is
used except for relatively short periods. that we know are going to, because about one inch and one mile accuracy.

Another limitation in achieving this of the location selected, cause traffic We have a capability of communicat-
great capacity is the lack of agree- control problems, reducing the effi- ing at the rate of a thousand words
ment among people like all of our- ciency of traffic control in those areas. a second by digital data link. Dr.
selves sitting here today as to how Yet we are knowingly planning on George Valley's computer will con-
\\e can get with it and do it. doing that either because the people sider literally hundreds of variables

A third is the failure of some seg- responsible are not cognizant of the and review these variables and come
ments of the using agencies to imple- impact on traffic control or because up with the proper action. We can
ment their aircraft properly to in- they feel that other compelling factors measure by radar things we never
sure efficient use of the system that are more important. (Continued on page 127)

Concluding Remarks * BY JAMES H. DOOLITTLE

Due to the extremely rapid increase in performance, based is that the aircraft, together with their ground fa-
number of aircraft, and the lack of sound and imple- cilities, equipment, and control systems, must be capable
mented planning to anticipate this growth, our nation is of accomplishing the assigned mission. In the case of a
faced with a worsening aviation crisis. The American bomber, it must be capable of going and dropping its
people as a whole are unaware of, and even aviation eggs accurately on the enemy target. In the case of a
people, except for a few far-sighted individuals, do not defense fighter, it must be capable of stopping enemy
appreciate the imminence and the gravity of the situation. aircraft before they get over here.
The problems will require our best thought and effort and In the case of commercial aviation, there are three
some considerable sacrifice. requisites. One is safety, one is speed, and the other is

The future development of commercial aviation, and economy. In all of these we are going ahead and we
thus its usefulness, and the future effect of military avia- must continue to go ahead. To accomplish what we must
tion, and thus our national security, will be profoundly accomplish means the expenditure of thought, effort, and
affected by what we do or fail to do now. We must imme- dollars. Public education is imperative. The watch words
diately conceive, decide on, develop and make the equip- are cooperation, speed of accomplishment, effectiveness,
ment and facilities necessary to permit the safe and efficiency, and economy. Economy, however, must be
orderly growth of commercial aviation and to assure the achieved by sound, long-range planning, and the avoid-
continued effectiveness of military aviation. ance of waste and undesirable duplication, not by skimp-

The criteria on which all military thinking must be ing on essentials.-END
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Tired of piece part and assembly problems?

LETGeneral Mills
SUPPLY THE WHOLE PACKAGE

Save money, save time, save needless worry over the finished product. As in our own prime contract
hundreds of troublesome detail problems. Have work, we're geared to turn out precision assem-
those electro-mechanical assemblies ou need pre- blies in quantity while maintaining highest mili-
cision manufactured, completel\ assembled and tarv standards of manufacture, design, quality
performance-tested by the Mechanical Division of control. packaging and accounting.
General Mills. LET US BID on your requirements . . . write,

We have the precision equipment and experi- wire or phone: Dept. AF-5. Mechanical Division
enced people required to take over the entire job of General Mills. Inc., 1620 Central Avenue m Alin-
for you, from piece part fabrication or purchase to neapolis 13, Minn. STerling 9-8811.

Job opportunities arailable for creative engineers. Work closely with outstanding ien on interesting projects.
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AIR TRAFFIC - CONTINUED Dear Irbara

Dear Barbara:

have been able to measure before. O ALLAR I enjoyed your note about your favorite
We have an airborne search radar. TO arthurs and I'm proud you're the intellectual

svhi asbad developmt type, workin' at the library, surrounded by good

wNhich was developed to show the literature, Chances are you'll be a genius,

airfield controller, the towecr con- since it runs in the family. No, I never

troller, svhat his traffic is on the heard of Ibsen and Chaucer but I once flew out

ground when he couldn't see it be- ofTeterboro with a Buzz Shakespeare. It's

cause of bad visibility. This will work ta weird handle and, ifhe'skin tothe

il rain, siio\, and so on. Once you writer, I'll get you an autographed copyof

see the airplane turning on the ground, that dealaboutthe manwith the crazy mother.

ai controller close to this can see if the Frankly, honey, your ole man's no

airplane is a tssin-engine or four- \ featherweight in the Brains Dept. either.

engine plane. This sill give the tower tFrinstance, I do serious browsin' in the

controller pictures s\hich he could aviation magazines and boned up on AC

not possibly have in poor visibility. Spark Plugs, figurin' anything

Mr. Sayen: 1 think the direct answer a Southwes mie sevie
do ~ """ it te ~Southwest Airmotive services

is that \\e do not know what the and distributes - has to be

technological limitations are from the F and distResut has tow

stndoitocogestion. Wedo know the best. Result: We're now
standpoint of coieatn.We n using AC in everything from
seeral things. It is relative. We can our single-engine pipeline

pour a lot of airplanes into the air- patrollers, to our Twin Beech

space over and above what we are and amphibs on the Gulf, and our

now pouring into the airspace. It DC-and Lodestarup Canada-

dependis on shat kind of compromlises p tway. AC's recessed 'hot tip'

\\e55\\iit to accelptto doit.'I'he inii- or, prevents lead fouling ;engines
we wnt o aceptto o i. Th inli-are smooth regardless of

tary has a primary mission to perform weather. On the Gulf, they've

and they need air traffic control to proeAC's big barrel' plug

do it. The air traveler sants to leave provedis'bigarrel'plug

on time and get there on time to meet out flashover." Up north,

his business appointments, and there r p t t
is i point at which he wil no longer a superuick starts in ice
accept delay, and the delay is pretty (including Buzz Shakespeare
bad now. There is a point at \hich aregoing AC100%.

that will stop the expansion of coi-
mercial air transportation. -And I think you're the

The private pilot and corporate smartest 22-year-old, 126

pilot have their problems also. There lb., 5'5", blue-eyed brunette

is a point at which they are going to in TexasI if you'reb red

refuse to compromise any further. whotya c atalo

Then vou hase the next problem of h-noplot-justgood
what degree of hazard can ou afford common sense 1
to accept by pouring more airplanes
into the airspace. If se were able to Love,

implemient all of the CAA's five-year
plan in the next year,swecouldprob- SOUTWEST
ably move the present level of traffic IROTIVE

with a greatly increased level of Love ielad Dalas
safety

We have to move very rapidly
within the extent of our present
technological knowledge and our pres-

ent plans, probably much more ments in the high-density areas will vertical separation and still provide

rapidly than se had planned, to meet point the way in that direction. adequate safety?
the requirements of the users of the Mr. Snow: You did not hear anyone Colonel Taylor: I presume you

airspace and at the same time keep speak of freedom of the airspace. We mean the high-altitude separation.
the hazard to an acceptable level. meant that all users of the airspace There is now under development a

Mr. Jean DuBuque (from the floor): and their requirements should be conventional type altimeter whose ac-
Several panel members indicated that considered in whatever ssstem is de- curacy will enable us to get down to
freedom of the airspace is essential veloped so that they can have a fair about 1,500 feet separation at that

for all users. What about the VFR share of the airspace. I cannot imagine extremely high altitude and have
aircraft entering into a high-density anyone accepting the thesis that any- about a 250-foot plus or minus error.

zone under marginal seather condi- one should have complete freedom There is another altimeter which is
tions vhere all other aircraft are con- to travel anywhere in the airspace at quite a little further away whose ac-

verging under IFR conditions? Should any time. curacy will be, as we now see it, one

they have freedom of the airspace? Maj. Gen. Junius Jones USAF-Ret. part in five thousand. If ve do not get

Mr. Thomas: That subject is under [New Orleans Airport Commission]: this thing successfully developed, we

a lot of study at the present time. How will the decision recently devel- may have to go intoa pre-set standard

We are hopeful that these experi- oped affect a possible reduction in a (Contined on page 130)
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Hydraulic Motor with Constant Gain Nose

RK E R Anti-Overrun Flow Control Wheel Steering Valve

AIRBORNE HYDRAULIC VALVES

from New "Concept-through-

Production" Facility

at El Segundo Division Fow-Sensitive
.Pressure Regulator A

The valves shown are representative of an expand.
ing line being built to meet rapidly advancing Motor with Constant
airborne requirements. They were developed in Speed Valve

close cooperation with the airframe and power
plant engineers who are using them. They are
products of Vickers El Segundo (California) Divi-
sion, which has complete engineering, laboratory
and production facilities for "concept-through-pro-
duction" of airborne hydraulic valves. Pump Control

Thoroughly experienced in the requirements of Valve
aircraft systems and working closely with the
Detroit organization, the El Segundo staff can
quickly solve new problems in design. As soon as
the prototype is approved, it becomes a production
item in minimum time. Ask the nearest Vickers
Application Engineer for further information or
write for Bulletin A-5209.

VICKERS INCORPORATED
DIVISION OF SPERRY RAND CORPORATION Relief a e v Power Control

1526 OAKMAN BLVD. * DETROIT 32, MICH. Thermal Protection Flow Regulator
Application Engineering and Service Offices:

El Segundo, California, 2160 E. Imperial Highway * Detroit 32, Michigan,
1400 Oakman Blvd. . Arlington, Texas, P.O. Box 213 * Washington 5,
D.C., 624-7 Wyatt Bldg. * Additional Service facilities at: Miami Springs,

Florida, 641 De Soto Drive
TELEGRAMS. Vickers WUX Detroit - TELETYPE "TWX" DE89 * CABLE Videt Detroit

OVERSEAS REPRESENTATIVE
The Sperry Gyroscope Co., Ltd.-Great West Road, Brentford, Middx., Engand

Design, Development, Testing and Manu-
facturing at El Segundo Division of Vickers

Incorporated.
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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 GroindEnvironment,
SAGE 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 Teico's dual-purpose primary trainer can carry two .50-calibre machine guns,

aircraft by correlating information two napalm fire bombs, two 100-pound general'purpose bombs and 16 rockets.

from radar stations, ground observer
posts and picket ships, and auto- with a supercharged 340-hp Lycom-
matically selects the most efficient ing engine, the Model 58 has a top
defense weapon, whether it be guided speed of 185 knots and a range of
missiles or interceptor fighters. It 485 nautical miles. It has provisions
then directs the interceptors to the for night flying and is designed for
target. A chain of thirty-two SAGE acrobatics. Combat guns, bombs, and
centers across the country, tied to- rockets are its most unique feature
gether by a complex network of tele- and give the student an early intro-

phone cables, will automatically direct duction to the various types of arma-
an air battle as it progresses. ment during primary training. No

specialized equipment is required to
A highly flexible and mobile shel- maintain the airplane in the field, ac-

ter, which can be picked up and cording to the manufacturer.
dropped by helicopter, has received
its operational suitability tests at Grumman Aircraft Engineering
Langley AFB. Known as the "Heli- Corp. has utilized the basic airframe
cop-Hut," it was designed to provide of its S2F sub-killer aircraft to pro-
mobile communication and service duce the TF-1, a passenger-cargo-
units for the Tactical Air Command. utility version for the Navy. Grum-
Primary advantage of the shelter is man enaineers designed a deeper,
its mobility-it can be transported to wider, roomier fuselage for the TF-1,
inaccessible locations by helicopter, which, stripped of the S2F's exten-
eliminating costly and time consum- sive hunter-killer equipment, comfort-
ing construction. ably accommodates either nine pas-

sengers or its full cargo. The passen-
Republic Aviation Corp. has de- ger version is quickly convertible to

veloped a ground muffler for Thun- carry cargo. During an arrested car-
derstreaks and Thunderfiashes, which rier landing a tremendous strain is
substantially reduces the noise of UA o placed on the tie-down lines restrain-
these fighters when they are being ing the cargo. To offset this, Grum-
tested at full power. Tests made in ]lobile radio relay station is lifted man engineers developed a "cage"
the community surrounding the com- by Piasecki 11-21 helicopter during to trap the load in a fixed position

pany airfield indicated that the noise stability tests at Langley AFB, Va. for the sudden stop.-END

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 a
meet the training requirements of Republic F-84F Thunderstreak is coupled to a new ground muffler which sup-
foreign military services. Powered presses three-quarters of the fighter's full-power engine noise during tests.
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SIZE 8 (R1000 Series) AIR TRAFFIC CONTINUED

.750 x 1.240 inches, weighs 1.75 oz.
Available astransmitters, control

transformers, resolver and differentials. baromtituedinoverthee
Max erorfro E 10miute. am mely high altitudes in order to achieveMax.errorfromEZ10minutes. lsome semblance of accuracy with a

buffer zone of perhaps 2,500 or 3,000

SIZE 11 STANDARD (R900 Series) feet between the barometric setting
x .7 i and standard setting.

1.062x1.766inches,weighs4oz J. B. Hartranft, Jr. [President,
Available as transmitters, control AOPA]: We have enough problems,transformers, repeaters, resolvers t I think, to deal with without dis-

and differentials for 26V and 115V areingamongourselves.Ithink ve
applications. Max. error poi

from EZ 10 minutes. pointed out many times, in various
committees, that in our present brand
of tivin-engine aircraft coming off the
production line, if we take collectively

STANDARD the production of the Aero Com-
manders, and the Piper Cub, Apaches,SYNCHROS AN and the Beech Twins, and so on

E Ae are producing each year as manySPECIAL twin-engine aircraft as the airlines
operate.

There are very few airplanes com-
SIZE 11 SPECIAL (R500 Series) ing off the production line now that

Same basic dimensions and applications are not equipped with two-way radios.

asstandardSize11SynchrosLet us not exaggerate our problems.

Conforming to Bu. Ord. Samuel Freeman [President, Na-
Cog onsrmg wt ma. err tional Aviation Trades Association]:

configurations with max. error w
fromEZof7minutes. Is there any plan in high-density

areas to use the radars which are now
set up and operating at many of the

PRECISION RESOLVER (R587) Nike sites? I would think that, partic-
ularly in relation to helicopter and

Size 15. With compensating network slowaircraftnavigationinareassuch
and booster amplifier, provides 1:1

transformation ratio, 00 phase shift, as the NewYorkarea, there might
be some way of tying the radar in-5 minute max. error from EZ.

Tangentgeneratorexplanation. formation gained by those sets which
are obviously manned 24 hours a day
and collating or collecting that in-

"PANCAKE" SYNCHROS formation into the traffic control set-
up where it could be of some use.

2.478 x 1.078 inches, weighs 11 oz. I\Iostofusingeneralaviationare
Available as transmitters, control 1 1perfectlyillingandabletogoalong

transformers, resolvers, differentials
and linearinduction potentiometers.wttedaf~owyaisAhas been pointed out, nearly all ofMax. error from EZ 21/2 minutes.

Suitbleforgimbl muntngthe new airplanes have it anyway, butSuitableforgimbalmounting I do think that consideration should
be given to whether you have 360

All these Kearfott Synchros are 1 channels or not. In other words, von
constructed of corrosion resistant will find we will gladly buy reason-

materials, thus enabling them to be ableradioequipment,butitisalmost

operated under adverse literally impossible to buy IFR in the

environmental conditions. New York or Philadelphia area with-
out 25 or 30 channels of radio equip-

ALL PHOTOS 3/4 SIZE ment, which is quite a burden for the
smaller aircraft.

Mr. Thomas: There are no plansKEARFOTT COMPONENTS INCLUDE: onopste~m'rdrfh
Gyros, Servo Motors, Servo and Magnetic
Amplifiers, Tachometer Generators, Hermetic type that you mentioned. Our pres-
Rotary Seals, Aircraft Navigational Systems, and ent plans pretty much are confined
other high accuracy mechanical, electrical and to ADC, Navy, and other militaryelectronic components.
Send for bulletin giving data of Counters and other radar which are being made available
components of interest to you. specifically for traffic control purposes.

-ea i KEARFOTT COMPANY, INC., Uttle Falls, N. J. The big problem is actually one of
Sales and Engineering Offices: economics, of collecting and collat-
1378 Main Avenue, Clifton, N.J. ing information from different radars,
Mid Westaolpte: t hcg,11sWRdOlphcStreet,Chicago,Ill and once you have done that for the
South Central Office: computer we have SAGE, so I think

A SUBSIDIARY OF GENERL 6115 Denton Drive, Dallas, Texas the collation job will be in the SAGE
PRECISION EQUIPMENT CORPORATION West Coast Office:

253 N. Vinedo Avenue, Pasadena, Calif. system itself.-END
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THE NOISE PROBLEM CONTINUED

problems. T 1iey ail have noise groups, acoustical groups From the floor: There has beei some talk of raising the
brought together with the aeroxnanicists, the propulsion spectrum of sound up to the level where it gets bexoiid

people, and now, as Mr. Littlewood has mentioned, this what the human ear can hear. I remember they tried that
is a structural problem also. What can be achieved? How at airports to keep hirds away and found that it killed cats.
does this compare with what we thought a \ear agoon I am wondering if some of you people could indicate
the scientific front? A lot of people would have said the whether any research has been done to find out what
problem is hopeless. Some people say today it is horrible, phiosiogical effect this might create on human beings:
but there are even more of them w ho say there is real hope Dr. Parrack: The very first part of the air research ad
for gains in the problem of reducing noise at the source dexelopioeit program was concerned with the effects on
without too great a penalty. We do not exactly know what man and animals when exposed to these higher frequen-
this \ill amount to: it is small at the moment, but it is cies. I think it can best be quickly summarized by saing

getting bigger every day. that if you cannot hear it, it wont hurt you, if the trans-
Mr. Littlewood: I omitted two very important aspects, mission is through air.

one of accomplishment and one of investigation. From the floor: I \\oider about the soic boom \oi
In the area of ground run-up, which is not important to spoke of before. Say a plane pulled out of a dive; wuild

the take-off, particularly of jet-type aircraft. but is impor- it do much damage besides breaking windows?
taut as a servicing operatini for check purposes, we have Mr. Streid: It. of course, does the same amount of dan-
complete cnitrol of the situation. We can reduce it to am, age as any strong sound \\ave. Of course, it depends oi
aiount. \Ve feel that that is no longer a matter of basic the amount of energyin it. This sonic boom is generated
research. only when a plane itself flies at sonic speed. It is not gener-

The area of investigation which I did not mention is ated when it flies sloxer than that, and it is not generated
the area of aerodainamic noise above 55( miles an hour, when it flies at higher speeds, so supersonic airplanes do
in xhich on get into subsonic operation and completely not generate supersonic booms. Thisis ia highly directionial
into supersonic, and you begin to generate aerodynamic phenomenon. An airplane flying even at sonic speed at
noises xhich become increasingly more troublesome. The high altitude booms in the direction it flies and it does not
opening up of the xheels, for instance, introduces a nev have am effect om ground around it unless it happens to
noise. Things are being done about that. The solution make a cive and then the boom xvill go ahead in the same
seems to be pretty well indicated. Boundary laer control direction, so, a normal boom at normal flight xill not gen-
ma ultimatelv omle into use as ai matter of takiig care of crate any sonic damage or cause any damage.
skin noise. The pilot does not get the exhaust noise but From the floor: Is there a direct relationship between
he does get aerodnamic noise, and the noise has a habit engine efficiency and noise? I ask this question for several
of increasing xxith turbulence. reasons. Brief noise is energy output from the eiergv

From tie floor: WVe have recently had a problem precipi- xxhich does not go into the propeller of the airplane. See-
tated by the Veterans Admiiiistration anmd FlIA. Thex nidvl, \e know the Conxa\ by-pass engine is less noisy
have banned loans to veterans ho xanted to buy homes and supposedly more efficient. Third, xxhen xxe use all
xithin two miles of an airfield. The repercussions ore still afterburner, \ve get considerable noise and less efficiency.
there aoud have existed for some time. I \xould like to Should we attack noise perhaps from the standpoint of in-
ask if ai effort is being made to incorporate those two creasing engine efficicm ?
Igenciesin ai- coordiinating committees? Mr. Littlewood: Inam sure there is no direct relatioiship

Captain Phoebus: I can ans\er that partially at least. betxween noise and over-all efficiency of the thrust or
Withiii the Armed Forces NRC Committee on Heariig power generated. The amount of energy which is trans-
nd Bio-Aoutistics, we do have liaison with the Veterans lated into noise is a very, very snall amiount of the total

Acniiistration. Contact xith the FHA so far has been on ciiergy created by the unit.
a consultation basis. I would difier xith \our conclusion about the Conway

On the location of housing, the legal aspects are the emngine. Where your object is to get very high speed
subject of a great deal of discussion in at least the Air antid on have to go through pretty high jet velocity, ioi

Force and the Navy. have a relationship that establishes a high noise level.
Dr. Bolt: This is a program that is being conducted for When xe first tackled this problem of noise, e xcre

the Air Force to gather Iasic ciginecriig iiforilation faced with the assumption that ioise bore a minute per-
xxlich \\ill make it possible in tille to put mlllibers into centage relationship to the amount of ciergy developed,
the types of solutions thatx ere brought Out this morning. but the answer to that was this: As cou walk by the Com-
It is clear that part of the over-all solution to the noise monxealth-Edison Company, you realize that they are

problem, the effect of noise on coulinities aid on base generatiig 1,000 kiloxvatts of electricity and if you listen
operations. part of the solutioni lits inl the xxay von dis- atteitively you can hear th hum. There is Much concrete
tribute your facilities, \\here are the holes, \\here are the betwxeen the public sidewalk mid the condensers on the
test facilities, xhere are the air lanes? But \\c do not have inside of that building. ilhe have heavy pipes an(d other
enough eineering data to say exactl, how far away to things xhich absorb and suppress the noise, but there is no
Iild a house or where is the best spot for an officers club, essential relationship between the noise emitted and the
a hospital, and so oni, ad a broad program of surveys at pow er generated.
a number of air bases is uiderax at xhich measurements From the floor: Is anything being done at the present
arc being obltainecd oin all of the t\pes of ioise makers. time to coiert the noise of the jet to a high freuency
Measurements are being made oii propagation of sound xhich xould be inaudible to the huaa ear?
across actual air bases including the effects of weather and Dr. Smull: Studies of this nature are under way, how-
buildinigs, and measurements are also being made on heat, ever, the results thus far indicate that, in the coifigurations
anid ithin the next xear or so in the broadly cooperative that xe know at present, they are very impracticable from

program xwith the services. I think \e will begin to have the flight standpoint. This is a thing that we like to work
more solid engineering information for rational planning on. It is a long way off at the moment for practical use.
of airports and air bases ill general. -END
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PROBES
PRESSUREVANES

TRANSDUCERS

IGITAL DATA
CORDING SYSTE

TIOMETERSTER

Scientific achievement in the field of aircraft and
missile development is literally attaining new horizons
... Keeping pace with those milestones of progress, *
Ciannini, too, is advancing-both in theory and in
practice.

Reducing the art of high speed high altitude instru- FOREIGN SALES OFFICES:
ment design to a science, Giannini engineers and MILANO,ITALY,

scientists apply knowledge acquired through years of Va AbertoCa2 NGAND,
extensive experience with commercial and military Giannini Limited, 31/45 Gresham Street

aircraft instrumentation. When flight becomes higher
and faster, the intensive research policy and progres- REGIONAL SALES OFFICES:

sive design practice at Giannini will continue to NEW YORK 1, N.Y., Empire State Bldg., CHickering 4-4700
CHICAGO, Ill., 8 So. Michigan Ave., ANdover 3-5272

provide solutions to the ever increasing problems of PASADENA, Calif., 918 E. Green St., RYan 1-7152
the aircraft industry. MONROVIA, CALIF., 1307 So. Myrtle Ave., ELliott 9-5381

Engineering positions are open at
several Giannini locations for career- 0. M. GIANNINI & CO., INC., PASADENA, CALIFORNIA
minded young men-write for details.



A- FANES~ i SQUArb'N OF THE

MONTH

The Utah Squadrons

CITED FOR
'BEST PROGRAM TO DATE' GETS UNDER WAY outstanding contributions to better

understanding of airpower and its role
AS GOVERNOR PROCLAIMS 'AIRPOWER WEEK' in the'defense of freedom and the main-

tenance of world peace, through their
sponsorship of the Airpower Symposium.

AFA's Utah Wing, thougih young of Utah and a well-known airpower
in comparison with some other AFA expert, trace the development of mili-
units, has come of age in its pro- tary aviation and outline its present
gramming. The group's Airpower place in the defense picture.
Symposium, held in Salt Lake City That afternoon the Industry Sym- Alison, in his dual capacity as AFA
the week of January 23-28, could posium was held in the Starlite Board Chairman and Vice President
hardly have been any better. It dem- Lounge atop the Hotel Utah. A panel of Northrop Aircraft, addressed the
onstrated conclusively how far an of aviation experts, headed by Mr. (Continued on page 136)
AFA unit can come in less than two
years.

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 Winrg 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 550 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, Gov-
ernor Lee again took part in the pro-
gram by extending an official xvel- Here are some of the men who made things tick at the Utah Airpower Symposium.
come to the guests. About 250 peo- Standing. from left to right: Joe Jacobs. Bob Ranipton, Lee Florence, Paul

Sinmnon4. Chuck LeMay. In the front row, from left: Don Burkholder, Maj.ple heard retired USAF 11aj. Gen. Gen. Alanning E. Tillerv. and( Col. Le-ter L. Kunish. Colonel Kunish is cred.
Orvil A. Anderson, wxho is a natiVe ited with being the first to strike the organizing spark for AFA in Utah.

Miss Helen Daines, the Utah Wing's Miss Airpower, is tIah Ning*( George an Lecuien, holding imodel, discu.sse,
flanked by her runners-up in Symposium Beauty, Parade. Symmposiuni with Marvin Fischer, Ogden Coninmiander; David
On left. Phyllis Hlansen; on right, Francel Purrington. I. Whitesides; and Ute Commander Don Hartley (see text).

AIR FORCE Magazine * March 1956 133



41FO

AND

August

½ New

NOT since the days when Jackson and Lafitte joined forces Wing Ding Mardi Gras
in the Battle of New Orleans will there be as much "battle

talk" as when some 2.000 AFA members and friends * Airpower 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 I was at 40,000 feet" and "Things were rough IndustryBriefings
in MIG Alley" will ring up and down Canal and Bourbon

Streets, as air wars are re-fought and battles are re-won.n * Unit Reunions
The South will be invaded all over again, not by conquering
sword swingers, but by airmen just wanting to enjoy south- * FashionTourandTea
ern hospitality while in New Orleans.

Already, more people have reserved rooms for the AFA AFA's Tenth Birthday Party
Convention in New Orleans than two months later for pre- AirpowerPanorama
vious Conventions. Everything points to more people having

more fun in New Orleans than ever before at an AFA affair. World-FamousFrenchQuarter
A look at the program highlights at the right is a good indi-

cation of what is in store for everyone attending the 1956 eAirpower Symposium & Luncheon
Convention. Better make your plans now to be on hand for
evcrything. It will be the biggest and best airpower get- * ReserveForcesClinic
together anywhere in the country-make sure you and the

fanily are there. oBasin Street Jazz
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1956I
A's 1956 Convention will hae a speeial rCunin

spirit. It marks AFA's tenth anniersary. Naturalli

there will be a birthday party, with cake and ice
B cream, and some foitified punch, plus a little speciali0on Ventio0nentertainment. In addition to AFA's birthday party.

the Night Fighters, Medics, Chaplains, POWs, homb

groups, and fighter outfits will have parties of their

oun. Each of these is 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.P an o ram a 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

1-2-3-4-5. 1956 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

Orleans, Louisiana \FA will spread the word. You will be amazed how

many will show up. By a.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 FILL IN, CLIP AND MAIL TODAY!

The four New Orleans hotels listed below r----- --- --- --
have reserved 1,500 rooms for the Air AFA HOUSING OFFICE
Force Association's 1956 Convention and
Airpower Panorama. A special housing Mail 10 New Ormans Convention Bureau

office has been established at the New 315 Camp Street

Orleans Convention Bureau to handle New Orleans 5, La.
hotel reservations for the Convention. All Date................
reservation requests MUST be sent to the
AFA lousing Office, not to AFA in NAME ...................................................................
Washington or directly to the hotels. All
four hotels are air conditioned. N o ad- ADDRESS ................................................................

v\ tncc deposits are required. CITY & STATE ............ ...............................................

RO O M RA TES HOTEL........ ............ .................................
HOTEL SINGLE DOUBLE TWIN First Choice Second Choice

Roosevelt $7-8-9 $10-11-12 $14-15-18 .
Type Room Desired Rate

Jung $7-8-9 $10-11-12 $11-12-14

St. Charles $6-7-8 $ 9-10-11 $11-13-15 ARRIVAL DATE & HOUR .......... .........................................

Monteleone $6-7-8 $ 9-10-11 $11-13-15 DEPARTURE DATE ...... ..... ............................................

Parlor Suites OTHERS IN ROOM .......... ........ ......... ... .............

One Bedroom . . . . $25 & Up .

Two Bedroom . . . . $40 & Up
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AFA NEWS CONTINUED

gathering and answered questions
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 AMIC's Ogden Air
Materiel Area; Bernie Diamond, fromn
the Ogden Chamber of Commerce;
Frank N. Crismon of United Air-
lines; Harlon V. 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

*no *eparaded before the judges, vying forCom bmnes For the First Tim e the title "Miss Airpower of Utah."
The title was won by Miss Helen
Daines (see cut). The AF-ROTC drillPantob Se Oteams from three schools-Brigham
Young University, Utah State Agri-
cultural College, and the University

(All Bases) of Utah-impressed the group with
precision maneuvers.

Then the crowd toured the ex-
hibits in the hall. Among the indus-

This month, for the first tine

AFA News is devoted to only oneB CLB ithe historyofticlun
event. We think you will agreeB L C with us that the 1-rah Wing Air-
power Symposium was success-

(Boundary Layer Control) ful enough to warrant this sort
of coverage.-The Editors.

It is with pride that Stroukoff Aircraft
is producing for the United States Air tries and agencies who had exhibits

Force the most efficient advanced were Northrop Aircraft, Hill Air Force
assault air transport in the history of Base, Cessna, Kemp & Kelsey, the
military aviation. Tactical Air Command, United Air-

This development combines slow lines, the Air Materiel Command, the

landing speeds through means of the Air Defense Command, the Air Force

Boundary Layer Control system, and Reserve, and Weber College. An F-86
includes the Pantobase installation, Sabrejet set up on the sidewalk in
both designed by Stroukoff Aircraft front of the building by the 191st

UNUSUAL OPPORTUNITIES Corporation. Fighter-Bomber Squadron of the Utah
For Qualified tngineers - now N atrce in hitrs.
-in thisprogressive Aircraft Re- The MS-8-1 is able to land and take- ANGattractedmuchinterest.
search and Development orgai- OfffrOmUnpreparedsurfacessuchas The first event on the Saturday
.aion. If interested please send offo n rp rdsrae uha
resteetoMr R C.WardDirector rough terrain, sand, snow, ice, ordi- program was the Airpower Educa-
of Personnel, Stroukoff Aircraft nary runways and to operate from tional Symposium, moderated by Dr.
Corporation, West Trenton, N. J water as well. It will do so at low Roland H. Spaulding, head of the

speeds never before possible with air- Aeronautical Educational Department
craft of its weight; and in half the of New York University. Panel inem-
area needed by its prototypes. hers included Dr. Daryl Chase,

44O UO koPresident of the Utah State Agricul-
tural College: Dr. S. M. McMurrin,

()from the University of Utah: Dr. E.
Allen Bateman, Superintendent of
Public Instruction for Utah; Maj. Gen.

Matthew K. Deichenann, Comman-
ra dant, AF-ROTC; Lee H. Florence,

Civilian Personnel Officer at Hill
Aircft Corpor ion AFB; Dr. Robert N. Ashby, Chief

WE 5 7 R c N iN NE W j nR E Y (Continued on page 139)
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Stretching the Path of an Electronic Pulse
Military coding equipment takes one pulse and variable within its over-all capacity. It is adjust-
inserts it into a delay line and in effect sends it able with the greatest facility for any desired
over a number of paths, each of different lengths. interval. The accuracy of this line is limited only
Combining the output of the paths gives a pulse by the accuracy of the measuring equipment.
train with pulses spaced in accordance with arti- Moreover, the Admiral delay line requires less
ficial length of the path. Ordinarily the flexibility complicated switching apparatus. Weight and bulk
of the equipment is limited by the fixed taps in the are reduced. Fewer components permit faster
delay line and the accuracy is established by production at lower cost. Here is one more exam-
auxiliary circuitry. ple of Admiral's capabilities in the field of military

Now Admiral research has developed a com- electronics. Address inquiries to:
pletely new type of delay line which is infinitely

Ad miral
C 0 R P 0 R A T I 0 N

Government Laboratories Division
Chicago 47, Illinois

LOOK To Admiral FOR FACILITIES BROCHURE

*RESEARCH * DEVELOPMENT * PRODUCTION describing Admiral plants, equip-
ment and experience sent on

in the fields of: request.
COMMUNICATIONS, UHF and VHF, airborne and ground.

MILITARY TELEVISION, receiving and transmitting, airborne
and ground. ENGINEERS! The wide scope of work in progress at Admiral
RADAR, airborne, ship and ground. creates challenging opportunities in the field of your choice.

RADIAC * MISSILE GUIDANCE * CODERS and DECODERS Write to Director of Engineering and Research, Admiral
TELEMETERING * DISTANCE MEASURING * TEST EQUIPMENT Corporation, Chicago 47, Illinois.



WHEN SECONDS MEAN SURVIVAL, ground sup-
port equipment of unquestionable 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 used
extensively by the U.S.Air Force, Navy and Marines.

MODEL 2100 INCORPORATES HYDRAULIC, A. C., D. C. ELECTRIC, AND TOWING.

IN THE EXACTING FIELD OF GROUND SUPPORT. CONSOLIDATED HAS DEMONSTRATED ITS ABILITY TO MEET THE MOST COMPLEX DEMANDS

j OONSOLIDATED
DIESEL ELECTRIC CORPORATION

STAMFORD. CONN. BRANCHES DALLAS TEX * DAYTON. OHIO - SANTA ANA. CAL. - WASHINGTON. D. C.

IN CANADA - CONSOLIDATED DIESEL ELECTRIC CORPORATION * OTTAWA, ONT.



AFA NEWS CONTINUED Attention A A M embers!

SEE PAGE 134

I 0,

Hagerstown, Md., Squadron officer- accept Charter from AFA President Wilson.
Commander Barclay holds the charter; Mayor Winslow Burhans is at far right.

Engineer, Autonetics Division of David H. Whitesides. The hard-work-

Nolth American Aircraft Co.; and ing Program Committee chairman was

Col. Thomas L. Crystal, from the Air Paul A. Simmons.

Force Academyv. Charles N.LeNla headed theAr'-

Aviation Edncation was also the rangements Committee; L e H. Flor-

theme of the Svimposimuni lunCheon ence, lnvitations; Donald Burkholder, F
on Saturday. Dr. Spaulding was the Exhibits; Joseph Jacobs, Finance: and

principal speaker. He is \\idely recog- Robert Ramnpton, Publicity. Their
nized as an outstanding anthority on committee members worked countless Canyou meet therequirements

air education, which was the subject hours to assure the success of the next step toward a well-paying
of his thought-provoking address. program. future as a United Air Lines'

Maj. Alexander P. de Seversky, A remark by John Alison pretty Flight Officer. Send for new book-

the aircraft designer, author, and lee- N\ell sms up AFA's feeling about the let that gives you all the facts.

turer, was the guest speaker at the Utah Wing program. He said. "This Requirements: acommercial

Airpower Banquet Saturday evening. is one of the greatest things I've pilot's license with 165 hours or

About 400 guests heard his remarks ever seen. It emphasizes the role more (no multi-engine time re-

on the need for Ainerican airpower that the AFA unit plays in the coin- iredaU.S. citizen anda high

supremacy in our national security. munitv."-FND of 21 and 30; between 5 ft. 7
An Airpower Ball at the Randevu, ___-- inches and 6 ft. 4 inches in height;

where the guests danced to the music and able to pass a flight physical

of Tommy' Alexander. \ ra sd ApC A MERSl withoutwaivers. Aplicantswith

the programo. At the ball, Miss Air-ri C.A.A. instrument rating or flight

Io\rwsforinally crowie._lss C AB R engineer examination written
wer was portion passed will be accepted

Daines, the winner of the title, was through age 31; with Instrument

sponsored by the AF-ROTC unit at FOR ratingand superior flight qualifi-

Utah State Agricultural College. cations, through 32. Successful

Along with her crown she received applicants attend United's Flight

set of big-IgIIKIIIIIother gifts. Training Center at Denver; re-
e If tae and othe i ceive pay while training.

One of the basic ainus of the Air Excllet py..yo ge $45
Force Association is educinT - - Excellent pay ... you get $485 a
Forc Asociheation's iseducatneee month as soon as you go on line

pbi Utoh ntin'S p ai %\asitines. MEMBER duty. Your pay increases, too, at
TheUtah 1Ving'sprogram s fi ISI NI regular intervals.

example of how one group cani do V E.E.I Many extra advantages, too,as

its part in this mission, and for their lVACUUM OVENS weagood pay andrapid ad-

contribution all members of this Wing HUMIDITY vancement. A broad insurance

deserve the commendation of AFA. HI or LO TEMP. WRITE FOR program, retirement income plan

George Van Leeuwen, Wing Corn- SAND & DUST CATALOG and other benefits.

mander, was in charge of the Sym SUNSHINE Plan your future now! United's

posium. His over-all chairman was AINAF-3 continuing growth will maintain
SALT SPRAY BOObH the need for qualified men for

IMMERSION #8 years to come. Send for booklet

FUNGUS today.

AIR CONDITIONING ---------------------75YEARS~DIAPHRAGM tdy
RC. M. Urbach, Supt. of Placement

EXERCISERS I UNITED AIR LINES I

WALK-IN I Operating Base, Dept. Airfo-3

ROOMS IStapleton Airfield, Denver 5, Colorado

LIQUID HOT & I Please send me your booklet that tells me
how I can become a Flight Officer with

COLD BATHS I United Air Lines

Phone: POrt Washington 7-3184 I1I

: Nam e ..............................

I Address............................

BH4MANHASSET AVENUE. 1010117WAS City ........... Zone.. .. State ......... IONTHE JOB I I
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Complete air data

in one system
Here is a systemn 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

CENTRAL AIR DATA COMPUTER adjustments. Similar systems are available for missiles.
BRAIN OF THE AIRESEARCH SYSTEM The air data computer system is one of many integrated systems

Complete systemi functions include pro- completely eng ineered and manufactured by AiResearch. In the field
viding true airspeed, true angle of attack of aircraft systems and integrated components, Ai~esearch has more
and yaw,. relation to M1ach number. development, manufacturing, operational and servicedensity and rate altitulde. enainle pressure
ratio. truie dy~namic and static pressuire. experience than any other company.
cruise I ontr ol and othier factorsz. *Qualified engineers in the fields listed below are

~needed now. Write for information.

THE CORnPORAjTIO0N

41DM Olesearck Manufacturing Divisions
Los Angeles 45, California * Phoenix. Arizona

Designers and mnanufacturers of aircraft systemns and components: REFRIGERATION SYSTEMS * PNEUMATIC VALVES AND CONTROLS * TEMPERATURE CONTROLS

CABIN AIR COMPRESSORS * TURBINE MOTORS * GAS TURBINE ENGINES * CABIN PRESSURE CCNTRCL5 * HEAT TRANSFER EQUIPMENT * ELECTRO-MECHANICAL- EQUIPMENT * ELECTRONIC COMPUTERS AND CONTROLS



An Air Force Magazine Fiction Feature

A fine crew chief

'I, was MISgt. Clint

Childs. But he had

his heart set

on being a cook . . .

E SALUTED smartly, a lean non-
com with a tough, confident

U face. "Master Sergeant Clinton
Childs reporting for duty, sir."

CWO George Lawton, the base
flight 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 wouldn't, sir," said Childs. "I
want to be a cook."

Lawton was startled. "What did
you say?"

"I said I want to be a cook, sir. I
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 theN dU& 0 general fly in the morning. A screw- V8ball, he thought disgustedly, they'veNever Unu erCStilte sent me another screwball. Listen,
son, your records say you're a main-
tenance technician with fourteen years

"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 service?"

By Kenneth Kay "I ain't any civilian, 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 you bet-
(Continued on following page)
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CREW CHIEF -CONTINUED

ter get married then and cook at home." Air Force has got plenty of good met, Sarge. Had him an Alsatian chef
Childs looked pained. "Don't seem mechanics, but mighty few really and put on dinners that were famous

hardly fair, sir, that the Air Force first-class cooks. Now you take spa- all over the ETO. General Drew ap-
expects a man to get married for no ghetti and meatballs. Add a little preciates cooking, Chief, and he won't
better reason than that." marjoram and. . . ." care doodly-squat about classification

"I'm not ordering you to get mar- "You're making me hungry," in- boards if he wants a personal cook."
ried!" yelled Lawton. "I just sug- terrupted Oldham, grinning. Childs winked and sauntered on to
gested it. What's with all this cook- "Sergeant Childs," said Lawton, Operations.
in1g anyway?" "I'm convinced. But I can't do a thing "Well, I'll be go to hell," murmured

"Alphonse started it," said Childs. for you. If I sent a 43171 to a classi- Oldham, and grinned. "Wonder what
"He was in a Maqui band I laid out fication board to convert to a cook, that boy's going to do when he finds
with one winter after my B-17 was they'd reclassify me right into the out the Old Man's having stomach
shot down over France-a little roly- hospital booby ward. You better for- trouble?"
poly Frenchman that'd been a chef get about it." After they briefed him in Opera-
before he joined the resistance. He "I can't forget it," said Childs, tions, Childs took a look at the gen-
could put frost-bit leeks and onions steadfastly. "It's not any use trying. eral's airplane. Old as she was, her
in a helmet with some mouldy po- I'm bound to be a cook, I aim to soaring tail and graceful lines glad-
tatoes and a beat-up rooster and some be a cook, and somehow I'm going to dened his eye. He climbed into
herbs and come up with the tastiest get to be a cook." an upholstered, blue-gray passenger
vichysoisse you ever laid a lip over. Lawton stared at him, fascinated. compartment with a lavatory aft and
Killed a hare once and, while we His telephone rang and he answered a compact galley with a three-burner
pinned the Knauts in a farmhouse it. "Yeah. Yeah. Call vou back." He electric range.
with a Bren gun, Alphonse sneaked turned to the hangar chief. "Oldham, Childs smiled happily. Tomorrow
in the barn, milked a cow and stole who can crew a B-17? The general's General Drew was going to be sur-
some mushrooms and that night fixed flying to California after alland Mar- prised with the finest airborne lunch

of his career, and after that-well,
.- Childs figured his knuckle-busting

ABOUT THE AUTHOR (lays'wereover.
He had thirty-two dollars. He

Colonel Kay got interested in writing fiction after he drove to a supermarket and filled his
received an "Operation Bootstrap" degree in 1952 B-4 bag with fancy groceries. Then
from the University of Denver. Since then he's ion he pulled rank on a mess steward and
the TAC Short Story Contest three tines, and the simmered onion soup half the night
AF-wide contest once. He's sold to Country Gentle- on a mess-hall stove. When it cooled.
man, Sports Illustrated, Argosy, and Adventure. The he smuggled it and his groceries
40-year-old native of Atlanta, Ga., was coimissioned in aboard the B-17 and told the CQ to
1952. He served in China and India in World War II wake him early.

At 0800 hours General Drew, a
whip-thin man with a dyspeptic face,

us a fricasseed hare I still dream tin's sick and Stewart's on emergency marched to his airplane, followed by
about." Childs smacked his lips rev- leave." two captains and a shapely WAF in
erently. "Alphonse got me started on "Ol Lord," moaned Oldham. "No- slacks. Behind came the Operations
cooking. Said I had the instinct for body, sir. That's an awful obsolete Officer, the OD, the AO, a fireuard
it." airplane, Mr. Lawton." trundling an extinguisher, and eight

Lawton looked at him curiously. "You better find somebody," said APs for an honor guard. This gen-
"You've wanted to be an Air Force Lawton. "If General Drew wants to eral took off in style, thought Childs,
cook all this time?" fly I'm not stopping him. Even if I and snapped to, saluting. "Sergeant

"No sir. Collecting recipes was have to send you to crew." Childs, sir, your crew chief."
just a kind of hobby at first. A Ba- Oldham looked unhappy. Sergeant The general frowned. "I know
varian in occupied Germany showed Childs stood up. "I can crew a B-17, you?"
me how to make Koenigsberger Klobs, sir." "Served with the general in Ger-
and in Italy I found out about olive "You?" snarled Lawton. "I thought many, sir. I know what the general
oil and pasta, and then they shipped you wanted to be a cook." wvants."
me to the Pacific. War ended and I "I do, sir. But I'll work for you till "Do, hey?" The general's eves
flew to Bangalore and found out about I get to be." flickered. "We'll see. Well, Chief, this
curries. My next overseas tour was "Well, I'm damned," breathed is Captain Montrose, co-pilot, Captain
in Japan and all I learned there was Lawton. "Okay, you're elected. Re- Driscoll, navigator, and, er, this
sukiyaki, but I learned eighteen dif- port to Operations. And thanks, Ser- young lady here
ferent kinds. Went to Hong Kong on geant." "Airman First Class Daugherty.
leave-now there's cooking for you! Oldham overtook Childs in the sir," said the WAF. She was a tall,
Cinnamon duck and sweet and sour hangar. "What do you think you're pretty girl with copper hair shining
sauce, and baby octopus-" up to?" under her blue and white cap.

"Stop it!" velled Lawton. "Even if "just doing my duty, Chief," said "Humph," said the general. "Yes,
they transferred vou to Food Service Childs, innocently. "By the way, is of course. Well, well, let's get this
you couldn't serve octopus to the this the same General Drew that al- show on the road," and climbed in-
troops." ways has a galley in his airplane?" side, followed by the two silent cap-

"No sir," said Childs, earnestly. "Where'd youknow him?" tains. Childs helped the WAF into
"But vou can do other things. The "Weisbaden. That general's a gour- (Continued on page 145)
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CREW CHIEF CONTINUED

the passelnger coipartmeinit. Fiimy, her into tle lavaItor. "Sta\ tlere." e galatillatlolns. \omig lady. You're ali
the generaltaking a hitch-hiker. yelled. "Salest place i the airplane,'" inspired cook.

"How far you riding with us?" and latched the door on the outside. Childs's jaw dropped.
She looked puzzled "Why all the That was a dirty trick, he thought, The general looked regretfully at

wav. I'm. staggering to the galley. She'd be sick his unfinished casserole. "Here, Chief,
'Clear prop!" barked the general, sure enough in the whipping tail see- finish it foro e. Food for the gods,

and Childs ran to stand by the fire- tion, but he had to get her out of the ry boy."
goard. The engines stuttered, turned way. 'But, sir!"
over, and puffed blue smoke. Bend- Suddenly as they had hit turbulence "Now, low. You won't find food

ing under prop blast, Childs snatched they,' left it and the B-17 smoothed like that e\ery day. My complimcts.
the chocks loose and climbed aboard. out. Childs got out his soup, miracu- young lady." Smiling, he went for-
Kneeling, he watched General Drew lously unspilled, and spread groceries ward.
run his check-list, taxi to take-off po- around. "Well," he thought cheerfully, "Co on, Sergeant," said the girl.
sition, and firewall the throttles. Childs "it's time for the general's lunch and "You heard the man. Eat it."
nodded. This was a flying general all she aint here to fix it, so I guess "I ain't hunyrv, he snarled, and
right. I'll have to proced on my own stalked away. This had torn it. Dan

The coastal plain puckered into initiative like it says in the Airman's women in uniforms. Damn women in
hazy Appalachian ranges, and by Handbook." Whistling, he mixed his airplanes. Damn women anyway.
non they were over the Ohio \7 alley. ingredients, once or twice hearing a Frustrated and sulky, he flipped
With the bomb bay and Tokyo tanks feeble banging from the tail section. the pages of magazines. Frustrated
the B-17 would fly non-stop to Cali- He had the steaming soup ready to and sulky, he watched green prairies
fornia, and it was time to go back pour over croutons sprinkled with fade into dun-colored plains, eroded
and prepare the general's super-deluxe cheese just as his casserole of arti- and barren. Barren as his future.
lunch, a la Sgt. Clinton P. Childs. chokes, sour cream, mushrooms, and She touched his shoulder, smiling

The WAF was on her knees, ex- chipped beef-blessed by the kiss of at him under that sorrel hair. For the
aminig the galley stove. "Where dry white wine-came to a simmer. first time he really saw her and in
does it turn on?" "Just like the Waldorf." murmured spite of himself reacted to the red

Nosy female, thought Childs good- Childs, and weut forward to tap the mouth and solid flesh on good bones.
lumoredl, and showed her the master general's shoulder. "Lunch, sir!" "I'm still mad at you," she said.

switch that cut into the main electri- The general snorted. "Infantile "but I ate Nour artichokes and I'm
cal system. Ie rotated rheostats until pap. you mean." He gave the controls not nearly as mad as I was. Besides,
the burners glowed. to the co-pilot and followed Childs I'm dying of curiosity. Tell me how

"Thanks," she said. "Now I need into the passenger compartment. a crew chief ever learned to cook
a pot to heat some water." When he saw the soup he blinked. like that and what it's all about any-

"Gonna do a lundry?" asked "Bless me! The surgeon prescribe way, and maybe I'll forgive you. I'm
Childs, grinning. this?" His nostrils twitched. "Smells a dietician, but I can't cook the way

"Laundr'? I'm goimg to cook the delicious." He sat down, shook out you do."

g(eneral's lunch, of course." She his napkin and tasted. "Delightful!" Childs grunted. She wasn't so bad
looked mystified. "Whv do von think He drank the soup quickly and Childs after all. Good looks, good tastes, dis-
I'm on this flight? I'm a dietician. The uncovered the smoking casserole of criminating palate. "Well," he said,
surgeon sent me to fix the general's artichokes and beef. The general "the aimage is done, but I might as
meals." chortled. "Magnificent! Where's that well tell you. There was this Maqui

"Oh, no!" cried Childs, wildly. "I girl, hev?" named Alphonse .
cook his meals. You don't even know A terrific banging broke out. Childs By the time he finished they were
what ie likes!" gulped. "Door must have jammed on flying into a late Colorado sun and

"I know what the doctors say he her, sir." He ran back and turned the calling each other Sally and Clint.
has to like," she said, coldly. "Milk latch. Airman Daugherty, eves blaz- "Clint," she said, softly, "that's a
toast and lamb broth." ing, copper hair disheveled, pushed beautiful story. I'm going to tell the

"Milk toast?" Childs slapped his past him. general the truth."
forehead. "Milk toast for General "What do you mean, locking me He sat up alarmed. "Don't you do
Drew? Listen, what this general in . . .? Oh! General Drew!" it! You want him to know I locked
wants is some French onion soup The general smiled. "It is a new you in the can? You want him to find
and. . . ." dish to me," he said, "but a noble out what the doctor really prescribed?

"Onion soup? You crazy or some- one." You want him to know I might lhave
thing? Now go away and quit bother- Childs grinned triumphantly. The poisonedhimandthathemadeamis-
ingme or-obsmy! What's that?" girl gasped. "Artichokes? Holw do take and(l congratulated the wrong

The airplane staggered and the you feel, sir?" cook? Leave it lay, Sally! Never vol-
girl turned white. Dirty clouds "Splendid!" The general beamed. unteer information to generals. They
streaked past, and the WAF dug her "First meal in months hasn't given know everything already, and it hurts
fingers into his arm. "Are we crash- me cramps. I told those medical their feelings to find out they're
inlg?" idiots all I needed was decent food." wrong."

"Naw," growled Childs. "Just a Sergeant Childs smirked. "But you've got a right to be a
little turbulence. Relax." "No cramps at all, sir?" asked the cook," she insisted. "It's your calling."

The airplane lurched and the girl WAF doubtfully. He sniffed suddenly, and sprang
turned green. "Not a sign," said General Drew. like a released catapult. "Put out that

"You feeling bad?" "Distinguished cooking best medicine cigarette!"
Her eyelashes fluttered. He ran her after all, eh?" He wiped his mouth, "What?"

down the heaving corridor and pushed rose and patted her shoulder. "Con- (Continued oin folloing page)
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CREW CHIEF- CONTINUED

"Gas fumes! We've got a leak
somewhere. Here, put this on, quick!"The Electronic Highroadsiwhipihtendre
He threw her a parachute and darted

* * forward.to new industrial wealth Sally panicked. Raw gasoline stung
her nostrils and she fumbled with the
stiff 'chute harness while cold fear

Since the vision of Du Mont opened the new spread in her stomach. The general
Electronic Age, the imagination of all indus- came back, sniffing like a bird dog.
try has turned toward electronics for com- "Bomb bay tank, I should say. Tighten

petitive advantage and unlimited progress. that girl's 'chute and brief her on
escape procedure. Then get forward."

The astonishing flexibility, cost-saving speed The WAF trembled. Childs ad-
and microscopic precision of electronic appli- justed her harness and patted her

cations now permit efficient use of new ma- shoulder. "Don't worry," he said, quiet-

terials, machines, fuels and methods ... for ly. "We've got a little trouble, but
teralsmacine~fulsthere sa basenonly ten minutes away

better products, made to sell profitably at tve're adingefor. If thate sons
we reheading~yfor. If that bell sounds,

practical prices. These greater industrial though, pull this yellow handle and
values benefit industry and consumer alike! go out head first. Got it, Sally?"

Du Mont's long experience in electronics for She tried to smile. "Got it, Clint."

industry, science, nationaldefenseandthe He raced forward, putting on his
own 'chute as he went.

home is now available to create the finest The general had declared an emer-
electronic tools and precision production gency and gone off the air. He cut
systems . .. invaluable savers of time and his batteries and generators while

cost for every industrial operation. 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.

ENGINEERS-The Allen B. At his slashing gesture the co-pilot
Du Mont Laboratories offer an dropped wheels and flaps and they

e career n e nt slowed abruptly. Over-run markers
flashed 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 quivering halt.
Childs ran aft, kicked the hatch

open and pushed Sally out. "Run!" he
Scommanded. "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 Ikind

VISION is mhe DIMENSION 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 turned
to Captain Montrose. "Call me at

FIRST WITH THE FINEST INTELEVISION General Braxton's quarters when
RESEARCH* COMMUNICATION PRODU{TS* CATHODE-RAY TUBES* you've got her back in commission."

INSTRUMENTS* DEFENSE EQUIPMENT* TELEVISION RECEIVERS* RADIOS AND HI-FI "Stay for dinner, Frank,"said G en-

Allen B. Du Mont Laboratories, Inc., Eceontire 0.(ices, 730 Bloomfeld Arcnue, Cliflon, N. J. eral Braxton. "I'm batching this week,
West Coast Office: 11800 West Olyinpic Blvd., Los Anydes 04, Calif. (Continued on page 149)
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ENGINEERS

ARE

V.I.rs /P

AT

AGT*

... an engineer Is Indeed a "Very Important Person" at

the GE Propulsion Center in Cincinnati ... a professional

with responsible work to do...and a clear path of ad-

vancement before him

The management at AGT* does not-in fact- high place in their profession. It is the emphasis
go around every day proffering bouquets or hang- here on creative thinking, ana professional re-
ing medals on its engineers (although 40 awards sponsibility coupled with respect for the status of
for outstanding engineering achievement were the engineer, that has made it all possible.
made here last year)-but the picture above gen- IMMEDIATE OPENINGS NOW
uinely reflects the company's attitude toward its FOR GRADUATE
professional staff. ENGINEERS * MATHEMATICIANS

AGT would as soon think of limiting a graduate PHYSICISTS* METALLURGISTS
engineer to routine operations and board work ... with 1 to 5 years experience
as of hitching Nashua to a hay wagon. Here an
engineer takes full responsibility for some phase Rocket Engine Design and Development * Me-

of engine development, requisitioning materials chanical Design Testing and Evaluation of New

and tests he needs on his own authority. Aircraft Engines, Rodket Motors, and Compon-
ents * Development of Fuels and Combustion

He is free to choose his technical field, to shift Systems for Future Jet and Rocket Engine
it, if his interests change, to concentrate on tech- Types * Numerical Analysis and Programming,
nical specialization, or train for managerial work. using IBM 704 and Associated Equipment * Fa-
Courses, counselling, contact with top men, a Full cilities and Testing Equipment Design * High
Tuition Refund Plan for advanced study, are all Temperature Metallurgical Processes Develop-
provided to aid him advance. Promotion matches ment * Aerodynamic and Thermodynamic De-
personal progress. Salaries are high. sign and Analysis * Manufacture and Testing of
The engines designed and produced at AGT are Demonstrator, Prototype, and Production
among the most highly engineered products in Engines Nuclear Applications in Jet and Rocket
the world. The men who develop them earn a Engines Product Application and Marketing

If you have it in you to be a V.I.P. in this GE Division, please contact us for details.

Write to: Mr. S. Bell, Aircraft Gas Turbine Division

*AIRCRAFT
GAS

TURBINE GENERAL* ELECTRIC
DIVISION

* CINCINNATI 15, OHIO *



THE FAIRCHILD FLYING BOXCAR usvs four Fenwal THERMOSWICII controls in each of its eight combustion heaters for Lead Edge De-icing. Two
of the TERM0osNircn Heater Controls are set at 410'F for cIcling and two are set at 490'F for over-heat protection. These Fenwal controls are
locatud just Outside the end of the heater in the pipe that co1nets the heater with the duct.

FENWAL HEATER AND VENTILATING CONTROLS ASSURE

FLYING SAFETY AND COMFORT
Itn man of nerica leading aircraft. safetv and comfort
are asoured b Fenxal Heater and Ventilating Controls.

hliese dependable Fenwal units are built to withstand the
Otremiek IiitI temperatures ofm iodern aircraft under
ielr t arlnlt conditions of atmosplere, \ifiratiotiand

ock in accor dance with applicable military and gover-
einnt specifications.

THE GLOBE-GIRDLING DOUGLAS DC-7 assures its passengers a safe,
comfortable ride with Fenwsal THERMtOSN ITCH Heater Controls.
Fenwal controls maintain a steady, comfortable temperature in pas-
seniger and crew cabins. The anti-icing heater of the DC-7 is equipped
with primary and secondary cycling and over-heat TERMOSWITCH
units. Fenwal rate-of-rise THRMxos rCH units are located in the duct
off the main cabinl hater.

GET FENWAL HEATER CONTROL DEVICES. There are Fenwalunits
for all types of aircraft. The Outer shell is the temperature sensitive
element that actuates internal contacts the instant surrounding air
reaches tin set point. Write for complete data to Fenwal Inc., Aviation
Products Division, 343 Pleasant Street, Ashland, Massachusetts.

THE NEW CONVAIR 440 "METROPOLITAN" depends upon Fenwal
THERosilTCH1 licater Control devices as cycling thermostats and

o er-heat controls on its cockpit heater ant in the exhaust augmentor CnIm T
contrl anes. Highly resistant to hock and vibration, compact Fenwal ontros emperature
THERMoil tCitunits ieet the %igorous temperature control require- ... Precisely
ments that this plane encouiitirsoxer its serriced routes throughout W
th e world,



CREW CHIEF-CONTINUED

buit lievl1ivoina nice spread at the

"Speaking of dinner," said General
Drew, "Iilidawonderful lunch to- Z A k1
dayN Those fool dloctors have had AN WPO R MO
)nU...... 1 he staff car drove away.

IlieVdropped Sally at the transient
loune aiid]ent into the base flighlt
halliu. Awisite-coveralled alert crew
wa-is p)robinig the B-iT9's inidsectioii
aii ialbald, vorriedl-looking lieutenant
spoke to Clids. "Found your trouble,
Chief. Seal shot in the fuel selector
valve."

"Your service stock got areplace-

"Not for any B-iT,"hle said.'"Pri-
orities are calling Ogden, but even
if the\'ye got one it'llhbe tomorrow P O E S O A
before it's here."

"Listen," said Captain M~ontrose,
cominguLp in time to overhear him.D ELO M N
"Our geleral's got tohbein San ran-
Cisco iis thse morning."

"Heywont makeijtinthis airplane,"fo ou En ier
saidl the lieutenant dolefully.

Hlell," said Montrose, looking dis-
neil. -1better call him.''

Chiilds examined the Valve assem-
bly. "If \oil had at seal I could fix
this."

"No seal," said the maintenane'
officer, flatly. "Not for that valve.
Listen, I'm sort-\,about this. I don't
waint General Braxton chewving me
oit for groiunding von people. He Idvd a
can (et awfultouhi, thatgeneral."

"Can't they all?" said Childs, svm- g ia c
pathsetically.

Captain '\ontrose returned, swear-
ilg,. "Geucial Drewvsaid if this thingfo ub
NWasn't airworthy tonight wve could
al]]start looking fornlew%,jobls."

Childs tiirne'l the selector valve
over in hish]and, remembering. "WNesp cait
had trouble like this in England
once," hiesaid slowly. "I was agunner c m lm ne b
then, but Iremembersomething the
miechanics (lid. The took aneoprene
seal and muicromeiterrl it to fit aisd.

)'o.l.rouit any seals in your hy-
drauilic shop,Iieutenant?" d cto a rga s

Ag(um-cheNving kid airman tugged
Isis sleeve. "Some (lame wantsVon onWrt fo deal
the horn, Sarge. Overtsere onl the
Nvorklbench."

"Whsat dlame?" growled Chuilds.
"I(don'tknowv5 nonen here."

The csewing gumnpopped. "Don't
ask me.Dad. Iain't no Quiz Kid. All
I know is she asked for you." a q ur AR F CO

The bald lieutenantwNas staring at
him-. "You can have every seal in the
shsop, Chief, ifvon think they'll help. Ateio:rfsonlronl
I'll gogetthei myself." .Ateto:Pfsina ron 6-

Childs nodded and answvered the Industrial Relations Department -16557 Saticoy St., Van Nuys, Calif.
phlone. "Oh. Clint!" said Sally. "I'm
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?roduMcfs A DEPENDABLE
n*vs*I*RSOURCE
&/Y/iS/OH FOR CREATIVE ENGINEERING

_ND O. Q LITY MV\EFACTLURING

V

BENDIX Products DNision has long s)ecialized

ill FUEL METEBIN;. Es(;NlE CONTROL SYSTEMIS anid

LANDING GEAR.

SERVING ALMOST ALL American alrframe and( en-

1116 Imalnufacturers. Be1(iX Call bri11ITIuch of

the COMBINED KNOW-110W OF THE INDUSTRY to the

benefit of any one project.

This advancred typv fil- mv tering ui t wvas developed hv lienalix
to inclide pecial feature- for the 10.000-pound ihri l at clasj

Pratt & H\hitney .1-57 turbojer-the engine which puts the
power behind the super performance of the FID Skyray.

A. earlya 1915. Bendix brought out a jet engine control Ihich auto-
matically metered fuel during engine aceleration and deceleration
so as to avoid o(Ir-telperatlire. colillreor stall and "flame out".
Since then. these feature, ha\ v become a "riust" oi all jet elgine con-

trol. allowing tile pilot to lam the throtle wide open without danger
ofruining theengine. orslat it shut witlolit riskof flalleout"

Ieinlix fuel metering is used todav on nearly all Ainerican air-
liners. and oilagreat mtajority of military aircraft. This includes injec-
tion type earlbiretors and direct fuel injection. as well as fuel metering
anld oiplete elgile oitrol sstemlls for jet.

These and other achielements are solid evidence that the aircraft
industr can conlinue. a$ in the past. to look to Bendix for creative
eigileerilg and qlalitX Ianiufacin41g.

Float aril injection type carburetors ... Direct injection fuel sytein . .
Fuel mItlring aril engine control s-[tlern for jet, and turboprop eigines

BrakeS, Ieel, and hocik al- iling -truts for all t pes of airplanes.

BEN01X DIVISON SOUTH BEND INDIANA 7 md 10
AVIATION CORPORATION

Export Sales: Bendix International Division, 205 E. 42nd St., New York 17, N. Y.



Soon to flyon leading airlines throughout the world,
Convair'snew MTROOLITAN 440 offers you more luxury!

More speed! And the quierest passenger cabin of any airliner!

CcententalI Delta *National *RealS.A..Brazil *AeroC0Y. Finland


