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Arma inertial systems provide
maximum effectiveness for air-to-surface
missiles. If you are interested, contact
Arma ... Garden City, N. Y.
A division of American Bosch Arma Corporation.
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B.FGoodrich

B.F.oodrchbrkeswheesandire

asefrhghaaiyraehtol f ser vice werbiiates, pheridi controlitoo

take the punishment of atrainer's high manual adjustment and assures that the
landing frequency. And they wanted brake will always react the same way to ENGINEERS AND DRAFTSMEN
wheels and tires that would stand up to pedal pressure. For interesting and rewarding assignments

the strain when student pilots make-six B.Godihrkswelatrs in developing avariety of newproducts forB. F Godric brkeswhels ad tres aviation, contact: Technical Suprintennrt,
landings to the approach". combine unusual strength with minimum B. F.Goodrich Aviation Products, Troy, Ohio.

For these reasons -hey selected acom- weight. These features give the country's IYour inquiry will be confidential.

plete B.F. Goodrich package, wheels,
brakes and tires. Dynamometer and actual
flight tests prove that B. F.Goodrich disc- B.F.Goodrich Aviation Products
type brakes have greater capacity for fast,
chatter-free stops than any brakes on the a division of The B.F. Goodrich Company, Akron, Ohio
market today.

Full 3600 sintered metal linings give Tires e Wheels a Brakes e De-Icers e Inflatable seals * Fuel cells a Heated Rubber
longer brake life and better ground con- Pressure Sealing Zippers e Rivnuts*eAvtrim 9Adhesives a Hose and rubber accessories



The 123can't land on a postage stamp..

but almost any clearing is its landing field

On almost any clearing-almost any field- landings into ungraded "combat zones"...
you can safely land the Fairchild C-123 at 8-second intervals. And literally thousands 1
assault transport. of flights have proven that the C-123 requires F A IR C H IL D
Actual short-field tests have demonstrated that no more than 700ft.for takeoffsand landings.

. AIRCRAFT DIVISION * HAGERSTOWN 10, MARYLANDthe rugged C-123 is able to take off and land During these strenuous tests, no C-123 was A II 1Airpa'( ion

from deeply eroded. snid vfields; that it can lost, none was damaged.

work from unprepared clearings under down- What better proof of the C-123's near-
Wind coiditions: that it is capable of mass universal assault and logistics anaility? ... WHERE THE FUTURE IS MEASURED IN LIGHT-YEARSi
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WE'VE
ADDED 8

NEW "POINTS"
TO THE

COMPASS

The Lear LC (Latitude Compensating) Compass has:
CTS-completely transistorized system-for longer life, elim- DMO-dual mode operation-providing a "slaved" mode for
ination of tube unreliability, and significant reduction in areas of normal magnetic flux, and a "free" mode for areas
weight, space, and power required. of magnetic disturbance.

DOS-direct output synchros-right on the outer frame of LIC-lowest in cost-considerably less than any other compass
gyro to eliminate backlash and signal inaccuracy due to servo of its type. Yet the Lear LC exceeds every performance speci-
gear trains. fication laid down by the Bureau of Aeronautics, U.S. Navy,
OTP-only two package system-for ease of installation and for the MA-1 type of compass.
maintenance, greater compactness, and reduction of weight
because of minimum inter-connecting cabling. LEAR LC COM PASS
ILC-internal latitude compensation-for accurate perform- Gyro-stabilized com-ance at any point on the earth's surface. pass system providing
PCS-printed circuit system-for greater dependability and accurate directional
reduction in weight and cost. heading and autopilot
ASG-all steel gyro-exclusive design reduces variation in control for aircraft

drift due to temperature change; provides free drift of less under all conditions
than 4 degrees an hour. anywhere on the globe.

LEAR It-,CRAND P- C;. V. ZAND R.A' 2>, A C..CAN
"it
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A Boon to Safety an aviation historian, to twxeak the Van Nys Base Operations. i've been
Gentlemen: The Air Force Association editorial noses of your art advisors an air technician since 1946 and ha\e
plan for Flight Pay Protection has my because of the illustration that accom- seen quite a few F-8OCs delivered to
most hearty approval and support. panied the fine story on Raoul Luf- the ANG.
Having spent my entire professional bery in the January issue. M/Sgt. Vern Armstrong
career xwith the Air Corps and Air The aircraft shown as Lufberv's, Van Nuys, Calif.
Force as a flight surgeon, I am well and from which he jumped, is illus-
aware of the reluctance rated person- trated as a Nieuport type XVII, * It wonld have been more accuorte
nel have in voicing physical complaints whereas, in actuality, "Luf" was flying had we said "the first time in histori
to a physician if they have any reason one of the recently received Nicuport that ANG units had purchased air-
to suspect they will be grounded as XXVIIs, when he met his death. craft direct from the production line.
a result of consultation and physical By the same token, the wing of the The word received, as ice had in-
examination. This reluctance is based German Albatros machine bears the tended it, meant direct procurement.
on two factors: first, the love for fly- old-style curved side cross, whereas The aircraft to which the writer
img; and second, the loss of flying pay. the Germans had long since ceased refers were procured by the USAF
The loss of flying pay is quite a severe to employ this type of marking, hav- for the actice Air Force. A cntback in
shock to the family budget, and your ing resorted to the straight-sided AF wings made themsirpius to the
plan provides an adequate period of cross effective January 1, 1918. B' needs of the actice AF bcfore th 1wu
financial readjustment in case an in- the time Lufberv was killed, all oi- could be de.licered. General Finch.
dividual is grounded for some phvsi- stile crosses had been painted out, then head of the Air Force Dirison,
cal defect. and the new form stenciled on the NGB, stepped into the breach and ar-

This plan xill be a great boon to wings and fuselage. ranged with the AF to have the air-
our flingl safety program, since rated Maj. Kimbrough S. Brown craft dclicered to ANG unit.-Thc
personnel with physical defects which Ft. Walton Beach, Fla. Editors.
max disqualify them for flying duties
are a definite hazard to flight safety. Understandable Misinterpretation For Master Sergeants
In xour article "Flight Pax Protection Gentlemn: I have just finished read- Gentlemen: I would like to congratu-
Pas Off," Januar 197 issue of Am ing the January 1957 edition ofAm lateM/Sgt.BillO'Keeffeonhisarti-
FORCE, Lieutenant Nigri brings out FORcE Magazine, and noxv, 1 wish cle "Let's Hold on to That 'Out-At-
this point by remarking: "Now you to disagree with part of an article Twenty' Man," in the December '56
don't have to worry about hiding any- under the heading of "The Ready issue of Am FORCE Magazine. He ex-
thing from the flight surgeon when Room," by Edmund F. Hogan, page pressed the opinion of a good ma-
von take a physical." 82. He states: "In addition, the Guard jority of the AF master sergeants and

I xxould like to have your permis- took delivery of Republic RF-84F hit the nail right on the head.
sion to reproduce this article in our aircraft, the first time in history that He stated the problem correctly,
AMC Surgeon's Information Bulletin, ANG units had received aircraft di- but the solutions he proposed x\ere
xhich is disseminated to each of our rect from the production line." too much along the line of token ges-
command field installations. It is my In late 1948 and early 1949 the tures. I can't speak for all master ser-
intention to urge flight surgeons, flight ANG received from Lockheed Air- geants, but the majority I know and
safety officers, and operations officers craft Corporation here at Van Nuys, respect do not have their hands out
to make all rated personnel aware of Calif., the first jets to be delivered for money. They want to enjoy a
the advantages of the plan, both to direct to the units. Our wing, the status compatible with their ability
the individual and to the AF. 146th Fighter Interceptor Wing, un- and experience; they want recognition;

Brig. Gen. Edward J. Tracy der command of then General Thomas, and all of them want to be rearded
Surgeon, Air Materiel Command helped to deliver the aircraft by per- for merit.
Wright-Patterson AFB, Ohio forming the production test flights Having been a member of SAC f

under the direction of Col. (now Brig. a number of \,ears, naturally In
* Anyonr who cants more informa- Gen.) C. A. Shoop and Maj. (now Lt. biased. But I know SAC is sincerel
tion on our Flight Pay Protection plan Col.) Robert DeHaven of the 146th interested in taking care of its peopl
mai write AFA Iq., Mills Bldg., F-1 Group of the ANG and Hughes They are continuously analvzing suel
Washington 6, D.C.-The Editors. Aircraft, respectively. problems and doing their best to

One of the units to receive the make the Air Force career more at-
Historian's Eagle Eye jets was one of our own squadrons, tractive. I sa I know because I was
Gentlenicmn: First of all, I should like the 196th FIS now stationed at On- lucky enough to hear a briefing pre-
to go on record as stating that Am tario, Calif. They flew the Korean sented to our NCO Academy students
FOuCE is the finest airpover publica- policing action in the birds. by a representative of SAC's Direc-
tion I have ever read. The above I believe to be true, torate of Personnel. The briefing hit

Secondly, however, I am forced, as since I helped clear the flights from (Continued on page 9)
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Undergoing U. S. Army evaluation
tests including airlifting externally

slung cargo, this Marine Corps HOK-1
demonstrates its ability. Shown here

carrying a 2500 lb. jeep, it also takes artillery pieces,
gas drums, ammo cases and other bulky materiel
in stride.

HOK-1 general utility helicopters are already in
service with the U. S. Navy and Marine Corps where
they are used extensively for search and rescue
missions, medical evacuation, personnel transport and
cargo carrying.

The development and production of utility heli-
copers is but one of many contributions Kaman has
made to our National Defense effort. We're proud
to be of service.

Kaman builds helicopters

YOU FLY LIKE A PLANE AiM AN
THE KAMAN AIRCRAFT CORPORATION

BLOOMFIELD, CONNECTICUT
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anintegral art For its vital computation phase of SAGE (continental air
defense system) Burroughs responsibility to the Air Force
begins with research . . . extends through engineering,

of Burroughs development, production, testing, and installation . . . and
includes essential field training, service and engineering.

responsibility for Resident teams of Burroughs Military Field servicemen are
assigned to each SAGE site. These specialists install and con-
tinually test each computer, executing field service functions

com putation in SAGE through intimate knowledge of the equipment.
Already, scores of Burroughs specialists are on Military

Field Service duty at home and abroad, wherever they are
required to service complicated equipment.

This is another demonstration of Burroughs complete
systems responsibility for numerous Armed Forces projects
embracing instrumentation, control systems, communications,
electronic computers, data processing.

In the areas of our proved capabilities, we welcome
further inquiries. Call, write or wire Defense Contract Organi-
zation, Burroughs Corporation, Detroit 32, Michigan.

INTEGRATED BURROUGHS CORPORATION DEFENSE FACILITIES INCLUDE:
Burroughs Corporation plants in Detroit and Plymouth, Michigan

Burroughs Research Center, Paoli, Pennsylvania

Burroughs aElectroData Division, Pasadena, California
Control Instrument Company, Brooklyn, N. Y.

T Burroughs Electronic Instruments Division, Philadelphia, Pennsylvania
TOe Foremost Name loc Electronic Tube Division, Plainfield, N. J.

inCOMpUtation The Todd Company, Inc., Rochester, N. Y.
Military Field Service Division, Philadelphia, Pa.

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



AIR MAIL CONTINUED

right at the heart of the problem. Dave would have been a general small articles. The vaalu of money to
SAC has a plan that cannot help but today. the AF ilenler mav be inicreased b\
appeal to all master sergeants and It is extremely unfortunate that his a weekly pay cleck-and of coursw

airmen in the Air Force. loss to the Air Force and to his many tile conunnanitv and local buSine>>

SAC proposes establishing a Spe- friends came at such an early age, would be better as a result.

cialized Duty Officer Program that but I feel that Dave, while he lived, Ourl da-to-day liviig is based oil

will provide an avenue for motivating was an invaluable asset to the service, a weekly period and as such a wekl\
qualified master sergeants to progress and has left for future generations a pay period to AF iebnhers woil4

from enlisted to commissioned ranks. legacy of courage and determination stabilize our liviig.

Their definition of the Specialized and a great belief in the future of the (:VO jol A. Casey

Duty Officer Program is "A select United States Air Force. APO, Sai Francisco, Calif.

group of motivated career-minded Col. Francis S. Cabreski

specialists who have progressed from Myrtle Beach AFB, S. C. Another Job for the Squadrons

emisted to commissioned ranks by vir- C(nitl(icien: Il januvry Air Mail,"

te of their technical and professional Not So Silent After All Corge L. Setumail points out that

ability." Gentlemen: I was quite interested in AFA coulk do more to\ard promot-

The actions they propose are: the follow-up by Capt. James Sunder- ing aviation aumong teei-agers, and

* Establish Specialized Duty Of- man to my "Silent Service" article sloests, \\owh couldn't AFA give

ficer as a categorv; [December '56]. The man makes some a few high school scholarships at

* Phase out the Air Force War- good points, and it is heartening to local airports.... Mr. Setnan is

rant Officer Program; know that AF people are taking up 'gettinr at the root of oiur aviationI

* Authorize Specialized Duty Of- the pen. As I pointed out, it's about problei-inttresting our \ong pe0-
ficer spaces on percentage of enlisted time. My object was to fan the fire ple infling.

by career field; and and apparently I did, for the good Miav I point out to Mr. Setman,
* Publish and distribute the captain leaped to his typewriter and and to the other incimbers of AFA,

round rules of the program to all fired back even before the echoes of that there is currently an organiza-

NCOs. m\ own blast were stilled, The cap- tioii primiiaril etgaged ill this en-

What impresses me is that their tain trots out an impressive formation deavor-the Civil Air Patrol. The CAP

plan benefits both the Air Force and of statistics which attempt to prove cadets consist of boys aud girls foir-

the individual. Certainly, such a pro- that the boys in blue have surged teci to cigiteei years okl who meet

gram Would have a terrific impact on ahead of other services' writers. Tain't weekly to learl about all phases of

improving the morale and prestige of so-what his figures indicate to me aviation.

the master sergeants of the Air Force. is an increase in writing activity- At present CAP can use all the

As I see it, the voting airman would which I recommend-but we still have help they can get. They need good

have stronger reasons for staving in a long way to go. leaders, qualified iistructors, ald lorle

and striving for NCO grade because I think the major part of my article publicity. Also, they are alwavs look-

of the avenue for further advance- was on the "how to do it" side and ing for sources of flight scholarships

ment. Then, too, it would stimulate after it was done, how to get it for the most qialifie(d adets.
many of our coasting master sergeants cleared and headed for a publisher. Mr. Setuaui, and the other mnem-

into action when they see that such In this I hope I've done some good- hers of AFA, would be doiig a great
action would have a beneficial pay- even if it means added competition. service to the south of the country if

off. M/Sgt. Frank J. Clifford they woiuld contact their local CAP

It looks to me like SAC has the APO, N. Y. squadron and ask, "low can I help""

plan that will get the job done. I for If a squadrion has not been formed

one sincerely hope that it is imple- Weekly Pay Check? in your particular area, sponisor the

mented, because it is the best move Gentlemen: One of the fundamental formation of one. Further informatioi

vet to make the Air Force career more foundations for our da-to-dav living may be gained by \ritiig to National

attractive and live up to the old re- and business relations is the familiar Headquarters, Civil Air Patrol, Bol-

cruiting standby, "The Air Force Of- word "money." In order to increase ling Air Force Base, Washingtoi, D.C.
fers Opportunity." the circulation of money in our coun- To show that a precedent has beei

M/St. James Lovejoy try today, I suggest that the Finance established, may I cite our local case

Barksdale AFB, La. Office of Hq., USAF, look into the where the Fairfield CAP Cadet Squad-
possibility of meeting pay schedules ron membership has increased by fifty

Compliments of a Friend on a weekly basis. Not only would cadets since the North Bay Squadron

Gentlemen: I vas highly impressed this increase the supply of money in of AFA began sponsoring them three

with Lt. Col. Clarke Nevlon's article circulation for daily business and liv- months ago. But to reach the national

on Dave Schilling [December '56]. ing, but it would assist its members in goal of 100,000 cadets, this needs to

He was one of the outstanding officers "stretching" the cost of meeting its be repeated many times throughout
in the Air Force, and the author has obligations. the country.

done an excellent job in presenting The cost of checking accounts could 1st Lt. William H. E. Doole

some of the more important high- be a savings to the AF member since Travis AFB, Calif.

lights of his Air Force career. It would the present two-week period is con-

be impossible, of course, to give Dave sidered a long way off from one pay January Issue
the true recognition that he, as one period to the next. Let's think about Gentlemen: Your January '57 issue,

of our greatest airmen, so deserved. this: To keep costs down pay cash. with Edward Teller's story, was an

I feel that had such an article been The cost of money by its interest rate all-around good one. Dr. Teller's words

published earlier, it would have had a does not serve the member whose were particularly timely.
direct effect on the Promotion Board credit costs are actually additional to Louis Alexander

meeting in Washington and perhaps the borrowed money or purchased Bellaire, Tex.
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Manhattan Island, 22.3 Square Miles in Surface Area

IF LOCKHEED'S RESEARCH, DESIGN, MANUFACTURING AND TESTING

FACILITIES - FOR AIRCRAFT, MISSILES, ROCKETRY AND NUCLEAR-

POWERED FLIGHT - WERE BROUGHT TOGETHER, THEIR TOTAL AREA

WOULD BE BIGGER THAN MANHATTAN ISLAND.

LOKHEE D neans leaCUrship

LOCKHEED AIRCRAFT CORPORATION: MISSILE RESEARCH & DEVELOPMENT * NUCLEAR-POWERED

FLIGHT * ADVANCED ELECTRONICS * JET FIGHTERS * JET TRAINERS * PROPJET TRANSPORTS * LUXURY LINERS



Sabro Sakai, japan's top lixing air acc. with sixtv-four dird.s to Allclic-anl air n5s. ('poll this gmop lest(i tIll
Confirmed Victories, is today ai pi-ilt shop ow er ini Tokyo. eventlual decision ill the air.
Though japan's surrender e(ded his fving career, his story Sa l reads likea novel-a credit to Martin Caid
lives on in Samurai (E. 1). Dutton, S4.95). The title means and Fred Saito. It's a look we hope all thinking Ameri-
Warrior, from tihe n1a1me of tihe o1c' privileged Japanese cans will read, is a soberinig lesson oni World War II.
ruling class into which Sakai was born. Iln Samuorai, Sakai,
wvith American author Martin Caidin and Japanese news- Those interested ill the Pacific war will also find il-
man Fred Saito, tells a story most American readers will formative mid useful ai recent Eiglishi translation of tile
find somewhat (listurbiiig. It's sobering to get a first-hand Gencral Viei of Japasese Mfilitarf Aircraft ill the Pacific
versioi of howl easily this skilled japanese airmlan, in his War, compiled by tile staff of the Japanlese aviation periodi-
then superior equipanl'llt, prwled the skies and11 met an1d cal Aireciec (Kanto-Sla Co., Ltd., Tokyo, $6.35). This
destroxed the best Amenrica could put iio the air ill the Japalnese publication is distribluted in the USA by Hamilpton
eariy days of the Pacific wilr. Books, Hampton Bays, N. Y. It comes in a tivo-voluime

Saka1i's stilr was brigiltest over till' Philippines, New packalge-the origiaill japalnese language edition (which
Cuinlea, 3111d Ja\ x3. Blit it was ill comilt over Guadalcanal conltains pholtos, entawa yvs, an1(tree-viev silhollettes of all
that his most harrowing exp'rilice occurred. T''ll calopy aircraft produilced and IStse ill .1apan jIn \7orld W3ar II)
of his Zero was shattered. With his right ee blinded, and and an accom(1 pa n Iillnig Elnglish trallslatioll of th Japanese
strecamingm blood, his body hiall, paralyzed, he mlanlaged to text.
fly the 300o miles back to hiis base at H1ahal. 0 0

Ii 1944 lie retrned aigaini to combat at I1wo jima. With Maj. Hohert E. Fuerst, an Air Force metlorologist a111d
oly one eve, he still ot-flev and olit-follght the best he Am Foic(: Magazine aulthor (s1' pa( 109), has writtel
Met. But tle tide of war h1d turned. Japan had suffered an extrellyc'l interesting and informative little book called
irre-platca blec air losses, and superior American equipment The Typhoonl-Hurricane Story (Charles E. Tuttle Co., $2).
and numbers weepouring aicross the Pacific. When Saipanl Major Fuerst divides his story into two parts: "Thle Ele-
fell 1d B-29s, P-51s, and P-38s appeared il large num- m1nts Attack" and "Manl Fights Back." Ii the first, lie de-
hers, Sakai kkilex it wxaS juSt 31 llattelr of till'. scribes how storms form. where and1(1 when they strike.

The book contains an allegation of American miscalcula- a11d what dallmage they do. Part two is a comil)bilatiol of
tioll ill gralnd strategX. After Saipan,1 Sakai says, Iwo Jima oll-al-re-there" and "llow-to-do-it." Here he explains howl

lay undefended, "dazed and1 helpless. ...xThere remained AF weather aircraft explore storms, how radio tracLs tmllfll
oil halld to defend the vital islaIll d . . . less than a hattalion lld how they are interpreted for the layma,.
of Anny troops. . . . These tnt v walked about int shock, * a l

stupefied by the terrible bomlbafmnllillt. . . . Their brains Publi c interest ink tie lauiching of the arth satllite hd
wVere addled they spoke incoherntly." A handfl of US inl the approach of space flight has spured the publicatio
forces, says Sakni'i, Could haei( ' asili takn the island. of a number of tlooks bsedits oi sci-tific fact and ii1formed
Sakai, whlo was then oin Two, and the other defenders specuilation. These books are valuatble because they trans-
stoicalil waitkd for, th invasio that didn't come. Instead, late tchnilicgl hliattel' into toll-xchnicll langiage. Onec lnew\,
the Aicricans turned to the Philippines. on is A Spac Tra1c1lr's T0iic to Mars, bw Dr. I. Mt.

But the invasion of lIv cight mnths litter was a blood Levitt (1le' i Holt, $.50). Tht ieuthor is Diretor of the
bath. Of' the 7.5,000 Amecricans \\hto werc intolved, 5,324 Franlklin istitutc's Fels Planetarimn, inl Philadelphia. Anl-
died and 16,000 weure wounided. Though"l mlore( thanl 1,100 other sucb book is Earth Salellite, by Patrick Moore
US fighters and hmlbers and scorcs of wvships supported (W. W. Norton, $2.5), which giveS al excellnt over-all
ftle attitck, fthe( 'i(ht fmol'ths hdit t'ivell japil till' to fortify viewV of thie satellite IIrogram a1)d1 gofS into th e practieal

xvlie witl moi re than 17,500 crIak troops intdx 6,000 Ilaval uses of satellites ill spitel' travel, research, and military

personel. An frantic japanese costrucioit h1d turn-led operations. The book is profusely illustrated with sketches
1to into a "m ighty f3or(tIr'ss, buttritssed with pillboxes, br Irnis Sels,.

powerful cave dFfORCss, clahoratM tuMa9ls."r*
If, als Salkai claims, strategically1 located lve coldd have Admirers of the French innani-poet Antoine dc Sainit-

beenl takenl eighlt mloniths earlier without such a price, a Exupeiry \\ill wanit to read Thel( Winged Life, by Richatrd
tragic mllili tary blunl der wa.is malide, and some daly history Humlbold anld Lady Margaret Stewart (David McKas\.
mlust surely poinit thle fing'er of responsibility. 1955, 8-3.50). The authors, both British mid flyeirs theml-

If' this book leaves \-oil with one( feeling, it is that the selves, bring to this life story the warmn fecling of kinshlip
Pacific air war was at turkey shoot for the Japanese. This only a colleague could experience aid portra.
was certainly not the caise. Sakai's story is deceptive, since 0 0
hie himself wa'is filr from a tI\picall fighte(r pilot. Even inl the Every American boy and girl should know thc storv of
early days, the ratio of air combat kills w\,is three,( to one in Charles Lindbergh-at story of hloy courage and( visionl led
favor of the American forces. But the scope of' thle Japanese young Lindbergh to perform one( of the great pioneering,,
dlefeat ill thle air dIoesn't emcrgc from Sabinio Sakai's book, feiats of modern historv. This story is well told for the ver\
which is understanldable sinice it deals strictly with his own young set inl Ridte onl the Wind, by Alice Dalgliesh from-
stellar performance. Ini all fairness to Sakai, it must be said Lindhergh's own book Thel( Spirit of St. Louis (Charles
the Japanese lacked at hard core of' pilots between Sakai's Scribner's Sons, $2.95). Basically at picture book, with
level anld the poorly trainled novices who were senit, rela- magnificent illiustrations, this book will capture thle irn-agi-
tively un1prepared, .into air battle. These full by thle hun11- nation of children of all] ages, from four to eighty.-END-j
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AMERICA'S RETALIATORY "REACH" was demon- over the North Pole, and circled the perimeter of most

strated when a Boeing B-52. refueled in flight, recently of Canada and the United States. Fully loaded for

covered 16.000 miles. non-stop. in :31'2 hours. The simulated bombing runs, the Boeing B-52s flew at speeds

13-52.along with other Boeing Strat furtresses, wheeled up to 650 mph, and at altitudes up to 50.000 feet.

WINGED REFUELING

STATIONS, jet-powered
KC-135s, are movingoff

Boeing production lines

on schedule. In service,
C-130s will add thou-

ands of miles of reach to

I(t-powered bombers and

fighters, refueling them at

speeds and altitudes best

uted to jet operations.

BOMARC. Boein Pilotless Aircraft
Division is conductin successful firing
tests of supersonic defense missiles.
Boeing's BOMARC guided misile a -

AMERICA'S ONLY JET TRANSPORT, the Boeing 707, parks at Los signment includes development of

Angeles airport after flying Civil Aeronautics Board officials down from electronic guidance, launcling

Seattle. Return flight carried International Air Transport technicians, meansbases,supplies ald maintenance.

reached Seattle in 1 hour 50 minutes. The 707 is helping officials
work ouL procedures andrules frorw c r-jaljet flilght in the 1. S.



Now Autonetics brings laboratory precision to the assembly line
... with quantity production of electro-mechanical brains, nerves and muscles

Automatic flight control or guidance systems must same scalpel sureness. Production tolerances have
operate as dependably as the human faculties they been reduced to millionths of an inch.
supplement. Compact enough for the sleek confines Finally. these systems-on whose accuracy human
of a jet or missile. . .yet rugged enough for environ- lives and purposes will one day depend-must be
mental phenomena that defy description ... they tested by equipment more sensitive. and to standards
must be machined and assembled with a precision more exacting. than the products themselves.
as exact as diamond-cutting. To make just one is a Today AUTONETIcs is one of the few companies
technological triumph-but the need is for thousands. in the world that can produce in quantity the electro-

That's wvhy AUTONETICS' quantity production of mechanical products it designs: autopilots, auto-
these electro-mechanical stand-ins is a new mile- navigators. armament controls, computers, and
stone in American manufacturing. It has, in fact, other complete systems for the military and industry.
meant turning production into an exact science ... For detailed information, write: AUTONETICS.
with techniques that rival those of an operating Dept. F-72, 12214 Lakewood Blvd., Downey, Calif.
room.. . with tools that synthesize and multiply the
skills of the master craftsman.

In a business where even a thumbprint could
cause intolerable inaccuracies. mechanisms are A t n tcassembled in special dust-free rooms ... by tech.- u on tc
nicians as immaculate as surgeons, and with the A DIVISION OF NORTH AMERICAN AVIATION, INC.

AUTOMATIC CONTROLS MAN HAS NEVER BUILT BEFORE



The plane carrying an experimental inuclear reactor,
in connection with the devclopment of an toic airplane,

--. _is accompanied on its flights by a C-97 transport loaded
with armed paratroopers. Their purpose: to protect the
flying laboratory in case of a fo-ced landing.

W i ng illS By Wilfred Owen The Portugese province of 1ozanibique, on the eastern
Shore of A 'frica, is amnongi the world's most air-mnindedW i S y iltions. It has eight flying clubs with thirty-two aircraft
- nd 1,000 innoihers. If Aongw ]ets(y w ur proportionated

Two out of three people tracling betwen the Uiitd
States and foreign countries go by air.

A million people are expected to fly across the North
Atlantic in 1957.

There are now eight cities in the United States that
generate more than a million air passengers ayear.They I

are New York, Chicago, Los Angeles, Washington. San
Francisco, Miami, Detroit, and Atlanta. The last two joined
the list in 1956.

* * * asiiir-niiinded, it would have 430 flying clubs with half
Washigton, D. C., will hauc "helicab" service begini- a imillion uienebers.

uing ill nmid-1957. Pilgrim Helicopter Service will start

cith charter and contract services, and plans to add sched- The world's scheduled airlines hit a new high of 78,-
nled operations over a sixty-imile radius in Mlarmmyland and 000,000 passengers last year, and it is now estimated that
Virginia. 1958 will see 100,000,000 filing customers.

The aircraft industry leads all other US industries in In 1956, for the second year in a row, US and foreign
numbers of persons em.ploved. Aircraft workers averaged air carriers ordered more than 81 billion worth of jet and
800,000 during 1956 compared to a 750,000 average for turboprop transports. The year-end backlog of orders was
the automobile industry. close to the $3 billion mark.

MAIL YOUR RESERVATION REQUEST NOW!

WASHINGTON, D. C. JULY 30-AUGUST 4, 1957

Since more than 3.000 delegates and and suites at the Sheraton-Park are hotels below are listed in the order
,uests will attend the Convention, restricted to AFA delecates and In- of their distance from the Sheraton-
exervone cannot be accommodated dustrital Associate companies. The Park. with the Shoreham nearest. etc.
at the Sheraton-Park and Shoreham, number of suites at the Shoreham is The Continental is suggested for Pan-
lieadquarters hotels. Therefore, rooms limited, but is not restricted. The orama exhibit personniiel.

r----------------------------
AFA Hotels and Room Rates I Mail to-

AFA HOUSING OFFICE

HOTEL SINGLE DOUBLE TWIN Convention & Visitors Bureau

1616 K Street, N.W., Washington 6, D. C.
Sheraton-Park* $ 9.50 $13.00 $13.00 DATEF_______________
Shoreham* 9.00 14.00 14-00 NAME
Windsor-Park* 9.00 12.00 12.00

Dupont Plaza* 9.50 12.50 12.50 ADDRESS

Woodner* None 13.50 13.50 1 CITY & STATE
Mayflower* 9.00 14.50 16.50

Statler* 11.50 15.00 16.50 HOTEL

Lee House 8.50 12.00 12.00 I 1 m ai E SECoxoii COICE nunuI, ('1101i

Burlington 7.50 10.00 10.00 1( Low ( )Average ( ) High
Ambassador 7.50 11.00 12.00 n IK RO uOM DESnu:, RATE
Hamilton 7.00 10.50 10.50 A

Continental 7.00 9.00 10.00 ARRIVAL DATE & HOUR

Suites acailable-one bedroom, S5: tico bed- DEPARTURE DATE-

roi, 840. Aboce rates are auerages-loicer OTHERS 1N ROOM__ ___
and higlierl rates are acailable. .
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AIRPOWER IN THE NEWS
N The death last month of Atomic Energy Commissioner man could fly to the moon within the next twenty-five
Dr. John von Neumann reduced to three the group known years "if there were some reason to do so." He made it
in scientific circles as "the Martians"-the incredible four- clear, however, that the Defense Department now has no
some of Hungarian-born scientists whose migration to the specific project for such a trip to the moon. In the news
US has resulted in so many contributions to modern ma- conference, Dr. Furnas also confirmed earlier reports that
chines and weapons. The remaining "Martians" include nu- there has been a slow-down in the development of an
clear physicist Dr. Edward Teller; Dr. Theodore von Kar- atom-powered airplane. He attributed the slow-down to
man, dean of aeronautical scientists; and Dr. E. P. Wigner, technical problems rather than to a shortage of research
a pioneer design of nuclear reactors. Dr. von Neumann, funds. This statement conflicted with testimony from Lt.
53, died of cancer at Washington's Walter Reed Army Gen. Donald C. Putt, the AF's DCS/Development, who
Hospital. He was born in Budapest, the son of a city told the Symington Subcommittee investigating airpower
banker, and at the age of thirteen was already recognized that the AF had asked for $112 million for the A-plane
as a mathematical genius. He is best remembered for his but been granted only $20 million.
work in helping devise the first giant electronic brain,
which was desperately needed to work out theories that 0 AIRCRAFT. . . Because it can "find no other use for
contributed to the H-bomb. Dr. von Neumann also pio- them," the Air Force says it will junk about $1 billion

worth of obsolescent B-36 intercontinental atom bombers,
long the mainstay of SAC's retaliatory striking force.
The huge Convair planes are being replaced by all-jet,
eight-engine Boeing B-52s, which cost about $8 million
each as compared with a $3.5 million pricetag for the
B-36s. About 400 B-36s were built, beginning in 1947,
and 270 are still in operation in SAC. . . . An AF B-47,
.with an assist from the jet stream, flew coast to coast late
in January in three hours, forty-seven minutes. The plane
flew the estimated 2,650 miles between March AFB, Calif.,
and Hanscom AFB, Mass., at an average speed of about
700 mph, with 750 mph as the maximum speed attained.
The B-47 used the AN/APN-66 navigation system, devel-
oped by the General Precision Laboratory, which enables
aircraft to stay in the jet stream as if on auto-pilot. . . .
On the same day the B-47 was riding the jet stream, one
of the MATS turboprop test planes (see page 82), a YC-
121F Lockheed Super Constellation modified for propjet
operations, flew from Long Beach, Calif., to Andrews AFB,
Washington, D. C., in four hours and forty-three minutes.
The test plane averaged close to 500 mph on the 2,400-
mile flight.. . . The famed North American F-51 Mustang

First photo of the Bell GAM-63 Rascal guided missile, a last propeller-driven fighter in the USAF, made its finalsupersonic, rocket-powered, air-to-surface missile for AF T
use, shows Rascal with its ground handling equipment. The flight on January 27. The destination of the last F-51: the
missile has been undergoing tests at I-olloman AFB, N. M. AF Central Museum, Wright-Patterson AFB, Ohio. The

470-mph Mustang was designed as an escort fighter for
neered in the field of theoretical meteorology, and his our heavy bombers in World War II and saw extensive
formulas are still used by the US Weather Bureau. He action in both the ETO and the Pacific. It was called on
came to this country in 1930 to join the faculty of Prince- again in Korea. Some of the 15,367 Mustangs produced
ton University, and later was a member of Princeton's during World War II are still in service with Air Guard
famed Institute for Advanced Study. He became an and Air Force Reserve units.
Atomic Energy Commissioner in 1954. The following
year he received the Air Force Association's Science Trophy K STAFF CHANGES.... Maj. Gen. Frederic E. Glantz-
at the San Francisco Convention. He was cited for his berg, presently assigned to Hq., USAF, is now chairman
contributions in *the field of "high-speed digital computa- of the Ad Hoc Committee for Single Manager, Airlift Ser-
tion, which has become vital to further progress in all vice.... Brig. Gen. Dolf E. Mueleisen, J-3 Alaskan Com-
phases of military technology, particularly thermonuclear mand, has been assigned to ADC as Assistant Chief of
weapons and intercontinental missiles." Dr. von Neumann Staff.... Brig. Gen. John D. Howe, Deputy Commander,
had also been a member of the Defense Department's Sacramento Air Materiel Area, became Deputy Director
Technical Advisory Panel on Atomic Energy; the Weapons of Maintenance Engineering, Hq., AMC, on March 1. . . .
System Evaluation Group; the USAF's Scientific Advisory Brig. Gen. Lewis L. Mundell, Special Assistant to the
Board; and a consuutant to the Armed Forces Special Commander, Air Materiel Force, European Area, will
Weapons Project. American airpower is the poorer for become Commander of the Southern Air Materiel Area in
Dr. von Neumann's passing, since few men of science pos- April. . . . Brig. Gen. Edward B. Gallant, Deputy Chief,
sess his understanding of its implications. Army-AF Exchange Service, has been reassigned as Spe-

cial Assistant to the Chief of the Exchange Service. . . .
0 At his farewell press conference before returning as Brig. Gen. Charles A. Heim, Commander of the Southern
Chancellor of the University of Buffalo after serving four- Air Materiel Area, AMC, Europe, will return to the US
teen months as Assistant Defense Secretary for research for assignment as Commander of the Dayton AF Depot
and development, Dr. Clifford C. Furnas predicted that (Continued on page 19)
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PRACTICE 11AK ES PE-H F C I nl957,asin 1776,onemeasure
of effective defense is the true aim and steady skill of a nation's fighting men. To make
American warriors proficient against complex modern weapons, Northrop Aircraft's sub-
sidiary, Radioplane Company, produces targets like the rocket-powered RP-70 type, a
light, low-cost drone, which simulates a high speed modern jet plane or missile at strato-
spheric altitudes. Like Northrop's new supersonic Air Force trainer airplane and Snark
SM-62 intercontinental guided missile, the RP-70 is another example of the North-
rop-Radioplane policy of "securitU with solvency" which applies advanced science and N 0IR 11R 0P
technolgy to deliver the maximum in national defense for the minimum in tax dollars. non -CsFT, INC sswrsesse, csesCs.

Builders of the First Intercontinental Guided Missile
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AIRPOWER IN THE NEWS CONTINUED

in May.. . . Maj. Gen. Richard C. Lindsay, Director of
Plans, DCS/Operations, Hq., USAF, has moved to the
position of Assistant DCS/Operations. ... Maj. Gen.
John B. Cary, Deputy Director of Plans, Hq., USAF, re-
placed General Lindsay as Director of Plans.... The fol-
lowing generals retired effective January 31: Maj. Gen.
John F. McBlain, Brig. Gen. Darr H. Alkire, Brig. Gen.
James IV. Andrew, Brig. Gen. John C. Crosthwaite, Brig.
Gen. Oscar F. Carlson, Maj. Gen. John H. McCormick,
Lt. Gen. Roger M. Ramey, Maj. Gen. James V. Spry, and
Maj. Gen. Wycliffe E. Steele. Brig. Gen. Tom W. Scott
retired on February 2.

W HONORS AND AWARDS.. .. Cartoonist Milton Caniff,
close friend of both the Air Force and the Air Force Asso-
ciation, has been awarded a USAF Exceptional Service
Award, for his "meritorious service to the AF" for more
than twenty years through the adventures of his creations
-"Terry and the Pirates," "Miss Lace" of "Male Call," and
"Steve Canyon." After the award was made to Mr. Caniff
by AF Secretary Donald Quarles, the cartoonist was hon- AFA founders get together at a birthday party given for

them in January at New lork's "21" Club. They are, fromnored by an AFA-sponsored reception. Mr. Caniff was the left, Brig. (n. John Allard Lt. e . James Doolittle's
recipient of AFA's Arts and Letters Trophy in 1953. . . . wartime chief of staff; Maj. Gen. Edward P. Curtis; Gen-
Next month Grandview AFB, Mo., will be redesignated eral Doolittle; and their host, Lt. Col. Maxwell Kriendler.
Richards-Gebaur AFB, in tribute to two Kansas City, Mo..
fl\ers. They are Lt. John F. Richards II, first pilot from the been examining the military-pay system since last May. If
area to die in combat in World War I, and Lt. Col. Arthur the committee's proposals are adopted, the services will
W. Gebaur, Jr., who was killed in action over North Korea pay for skills and career incentive rather than time in
in 1952. . . . Two representatives of the Air Research and service. This would end the time-honored longevity system
Development Command have been named Fellows of the and at the same time eliminate "inversions" (whereby some
Institute of the Aeronautical Sciences, the highest ranking lower ranking officers, because of long service, receive
membership given by the IAS. They are Maj. Gen. Albert more money than their superiors). In the case of airmen,
Boyd, Deputy Commander for Weapons Systems, and the highest pay would go to those in the highly trained-
Jean A. Roche, an ARDC Development Field Representa- hence, most needed-skills. Airmen in the "soft-core" jobs.
tive, currently serving at NACA's Langley, Va., facility. however, would not be penalized because of a "savings

clause" in the Cordiner proposals, which vould protect
R In the charts below are the figures recommended in the present pay. If it were adopted, the Cordiner plan would
report of the Cordiner Committee (see also "Shooting the make it impossible for airmen in the lowest two grades
Breeze," page 34), which represent a complete overhaul to earn more money without being promoted. For others
of the present military pay structure. The Cordiner Com- there would be bigger jumps with most promotions, and
mittee, named for the man who heads it-Ralph J. Cor- "super pay" in the new E-8 and E-9 grades for the most
diner, president of the General Electric Company-has highly trained top-graders.-Exo

Proposed Monthly Officer Pay Features of new pay scales proposed under
Cordiner plan would add two new enlisted
grades, E-8 and E-9 (see below), and create

GRADE GRADE ENTRY RATE IN-GRADE PAY STEPS new pay grades of 0-9 and 0-10 for three-(including Active Duty Supplement) and four-star generals, now paid as 0-8s.

BASIC ACTIVE TOTAL STEP I STEP II STEP III STEP IV STEP V STEP VI
PAY DUTY PAY ENTRY OVER OVER OVER OVER OVER OVER Proposed Monthly Enlisted Pay

RATE SUPP'ML RATE I YEAR 2 YEARS 3 YEARS 4 YEARS 5 YEARS 6 YEARS

0-10 $1,700 $330 $2,000 IN-GRADE PAY STEPSBASIC
0-9 1,500 250 1,750 GRADE ENTRY OVER OVER OVER OVER

PAY 2 YRS. 4 YRS. 6 YRS. 8 YRS.
0-8 1,300 200 1,500 __ ____

0.7 1,100 150 1,250 E-9 $400.00 $410 $420 $430 $440

0-6 850 100 950 $1,005 $1,065 E-8 350.00 360 370 380

0-5 660 50 710 750 795 $840
__ _ _ E-7 300.00 310 320 330

0-4 530 530 560 595 630 -_

0-3 410 410 $422 435 $448 461 $475 490 E-6 250.00 260 270 280

0-2 335 335 345 355 365 375 E-5 210.00 220 230

0-1 222 222 244 268
E-4 140.00 180

W-4 530 530 560 595

W-3 462 462 484 506 E-3 99.37 117

W-2 396 396 418 440 E-2 85.80

W-1 350 350 373

E-1 78.00
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What's New With RED AIRPOWER
Here's a sumnnary of the latest available information on Societ air intelligence.
Because of the nature of this material, we are not able to disclose our sources,
nor to document the information beyond the fact that the sources are trustorthy.

ligh-leel NATO ollicers are saLing (at least to o lne iMore recently, about twenty C 11G-17s were unloaded from
correspondents) that the reduction of Soviet armed forces a Soviet freighter at Latakia, Syria.
has reached the Russian Long Range Flying Command,
which operates the Bison and Badger bombers. This is said Several hundred million East German deutsche marks
to be because the Soviets are placing more emphasis on will be spent in 1957-58 to enlarge, improve, and other-
ruided missiles, including an intercontinental ballistic wise raise the level of performance of the state aircraft

missile now\ under development. center at Dresden, East Germany. For this year, produc-
0 0 0 tion has been planned for 142 twin-engine IL-14Ps, is-

Back in 1955, some weeks before the US announced its sian-designed transports. According to Swedish sources,
Project Vanguard, the Soviets announced plans to estab- who are close to the East Germans, about a third of East
lish an earth satellite of their own. They set up a commit- Germany's IL-14P production is scheduled for export this
tee to handle the project. Since then they have written in year.
their English-language press more and more about earth At the same time, the East Germans have been talking
satellites, and this year they are saving flatly that Russia, about a new turbojet engine they will have in production
too, will launch an earth satellite during the International this year-7,700 pounds of static thrust. It was designed by
Geophysical Year. East Germans at the engine development center, Pirna.

Such a launching would serve notice on the world that Production of the new engine will get under way at the
the Russians have much of the technology perfected for Daimler-Benz engine works at Genshagen near Berlin
an ICBM. At the same time, it would bring immense credit and now known as the "VEB Industriewerk Ludwigsfelde."
to the USSR, especially if the Russian satellite got up into The firm suffers from mismanagement, and since 1952 has
the skies before we were able to get Project Vanguard off failed to produce diesel engines for ships as per schedule,
the ground. and has failed even more in its efforts to turn out a new

motor scooter for the East Germans.
ilussia's Chief Marshal of Aviation, Pavel Zhigarev, an- . 0 *

thored a brochure in May 1955, titled "Thoughts on Air Red China has begun to produce MIG-15s under license.
Strategy," in which he placed much emphasis on the de- The first of these flew late in 1956. At the same time the
velopment of long-range guided missiles. lie is known to Chinese have been trying to boost aluminum production.
be an advocate of guided missiles, even though the devel- Their goal-20,000 tons per year-much of it consigned to
opment of such weapons is largely in the hands of the the Red Chinese aircraft center at Mukden. Fuel also is a
Army in Russia. problem for the Red Chinese Air Force. Almost every drop

* * * of fuel for the 2,500 planes of the air force must be im-
China and Russia have gotten together on defense of ported. Plans call for bolstering Red China's current

the East China coast. A Russian general is in charge of petroleum production from 966.000 metric tons (1955) to
air defenses from Nlagadan, in Eastern Siberia, to the more than two million tons b\ 1960.
sotith along the China coast to Indo-China. Radar stations * *
are being increased; more and more fighter bases are being The USSR secretly included in the present Five-Year
bhilt. Plan money for forty new airfields for use by jet airliners.

* * That gives some idea of Russian large-jet activities for the
The Ministry of Defense, USSR, may be deluged with future. It was not clear how many of the airfields might in

subscription requests for a new newspaper it began pub- fact be limited to Bison-Badger operations.
iishing on December 1, 1956. Called Soietskaya Aiatsia, =a
it has to do vith the Soviet Air Forces. While not the first Because of the part played by the Hungarian Air Force
time this branch of the unified Soviet militarv services has in the recent uprisings in that country, there will be no
had its own newspaper, it nonetheless is a departure from more Hungarian-pilotedn military planes (see "Airpower
the practice of recent years. It perhaps marks the growing in the News," Am FoiRcE, December '56). In fact, all
importance of airpower in the Soviet Union. Hungarian military forces are said to have been reduced

* * to 25,000 by the Russians-and the Hungarian Air Force
The Czechoslovak state aircraft works (CRS) near has been grounded.

Prague has for some time been producing the Soviet- *
designed MIG-15 (NATO code-named Fagot), under the The Soviet-designed MI-i (NATO code-named Hare)
Czech designations: CS-102 and S-103. helicopter (similar to the Sikorsky S-51) is now being built

Some of these aircraft have been exported to Egypt. in Poland under license.Its Polish designation is SM-. The
Insofar as is known, no MIG-17s are produced under aeronautical institute at Svidnik has a new twinjet heli-
license outside of the USSR. Even so, the MIG-17 was copter on its design boards, or perhaps even further along.
seen in Egypt during the French-British-Israeli invasion. Its capacity has been estimated at twenty men.-END
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You can't shrink the pilot
... so Admiral shrinks the controls

New transceiver control box reduced to one-fifth former size
The cockpit of a modern fighter switches designed by Admiral so the
plane is packed as tight as a filling pilot can manually select any of the
in a hollow tooth. As more and transceiver's 1750 frequencies. This
more electronic equipment is added single compact unit will be univer-
to the plane's complement, each new sally employed to replace any one
device must fight for space on and of 15 currently used control box
behind the instrument panel or con- combinations. It occupies as little
sole. Now Admiral, maker of the as one-fifth the space and also re-
famed AN/ARC27 transceiver, has duces weight up to 80%.
designed a control box that "moves Hereisanotherinstancewhere
over"tomakeroomforotherneeded Admiral initiated and perfected anequipment. important advance in the science of
Heart of the new control is an in- military electronics. Inquiries are
genious "mechanical memory" drum invited regarding Admiral's capa-
that selects any one of 20 preset bilities and production capacity for
frequencies with a single knob. electronic or electro-mechanical
Another knob controls three coaxial equipment.

RESEARCH * DEVELOPMENT * PRODUCTION
N THE FIELDS OF:

gomio a EMMUNICATIONS UHF AND VHF * MILITARY TELEVISION * RADAR
RADAR BEACONS AND IFF - RADIAC * TELEMETERING

C0RP0RATI0N DISTANCE MEASURING - MISSILE GUIDANCE
CODERS AND DECODERS - CONSTANT DELAY LINES

Government Laboratories Division, Chicago 47 TEST EQUIPMENT - ELECTRONIC COUNTERMEASURES

ENGINEERS: The wide scope of work in progress at Admiral creates challenging opportunities in the
field of your choice. Write Director of Engineering and Research, Admiral Corporation, Chicago 47, Illinois.
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WASHINGTON, D. C.

- G ap'ia ofU
July 30-August 4, 1957

For one wcck-Jiulv 30 to Aiist 4- bcrs of the aviationindustry. gouvernmecnt.
\ashington, our nation's capital, will be and defense leaders and friends of air-
the airpower capital of the world. That is power will attend the country's large-t
the week of the Air Force Association's aviation meeting of the year. It will be an
1957 National Convention and Airpower event of color and impact second only to
Panorama, cliiaxing the celebration of the Presidential Inauguration. It is a must
the Golden Anniversary of the United on your list of thinas to do in 1957.
States Air Force. That is the week when
more than 3.000 Air Force veterans, Re-

servists and active-duty personnel, mem-
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AIR FORCE ASSOCIATION'S

N a tion al ww lnnvon0tF
CELEBRATING THE

Program Highlights ...

RESERVE FORCES DAY-July 30
A seminar, reception, and awards dinner.

INDUSTRY DAY-July 31
Briefings, forunms and pioneers' luncheon.

GOLDEN ANNIVERSARY DAY-August 1
Mernorial service. anniversary luncheon, and birthda partY.

ANNIVERSARY BALLS-August 2
Four balls in four hotels, a reunion thwilt tirolug0oiut.

AIRPOWER PANORAMA-August 1-3
- city block of aviation weapons and equipnent.

Around the Clock

For five days and nights. Contention dele-

gates and guests will attend nearly thirty
I/ events, including: luncheons dinners

receptions ... briefings . meetings

. . . forums . . . reunions . . . dances . . .
exhibits . . . memorial services. Never be-

George D. Hardy CarlA. Spaatz Stephen F. Leo fore in AFA's eleven-vear history has soConvention General Celebration .oyhss

Chairman Chairman Chairman much been planned for the pleasure and

interest of AFA inembers and their
friends. The three gentlemen to the left

are determined to make this Convention

SEE PAGE 15 FOR HOTEL RESERVATIONS truly an AF Iilestone.
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MEROURY
LUXURY
now available in 12 major cities

American Airline's famous Mercury service, formerly available

onlyonNewYork-LosAngelesnonstopflights,isnowextended toinclude

allthcitieslistedabove.Mercuryluxurymeansred carpetservice

___I__ at shipside, reserved seats, superb cuisine-all on the DC07,
world's fastestairliner-andallatnoextrafare.

AMERICANAIRLNES
~~~~~~~~~Ame iln'sfmu e cury sev cfrla ailable



ADVANCED PROPULSION
SYSTEMS and EQUIPMENT

from a new subsidiary
of CURTISS-WRIGHT

The successful development of aircraft and missiles to
guard America's security demands the highest order of
creative thinking plus a finely-tuned sense of respon-
sibility. A unique blending of these essential qualities
with the will and facilities for accomplishment enables
Propulsion Research Corporation to solve propulsion
problems created by fantastic speeds and altitudes.

Whether developing advanced propulsion systems or
the smallest possible axial blower, PRC engineers and
scientists work in teams in an intellectually stimulating
environment. Projects receive the benefit of impressive
resources in research, analysis, design, prototype fabri-
cation and test, and manufacture.

Current programs include engineering, research and
development in the turbo machinery and related fields,
and development and production of aircraft accessories.
Underway are projects in specialized centrifugal and
axial flow blower fans, turbo pumps, turbines, fluid
pumps, valves, auxiliary power units and cabin con-
ditioning units.

In solving critical technical problems of precision
components for aircraft and missiles, PRC is pacing
America's progress in the air . .. and into space!



An Editorial

How can you get?

Ali Force Manual 1-2, entitled "Basic Air Force Doc- ment. This was it-137 modern, combat-ready wings to be

trin," cites "fexibility as one of the unique traits achieved by July 1, 1957. Air Force leaders hailed the
possessed by air forces." steadiness of the new program. They had been assured

The Air Force is indeed fortunate to possess flexibility, that, for the first time in its young and independent life,
not only for combat but for the annual battles of the the Air Force had a force goal it could live with and work
budget. In fact, the qestion has become, "Holy flexible toward over "the long haul."
can you get?' But in reality it was "planes-and-butter" all over again.

Here are some of the goals the Air Force has been asked Succeeding budgets slashed away at airpower's vitals, and
to shoot at but never allowed to hit: the butter-fingered approach to national security made it

* Seventy groups (later "wings") by July 1, 1949. obvious that the 187-wing program had become still an-
* Ninet\-five wings by july 1, 1952. other dodo, plummeting its way into oblivion. As long
* One hundred and forty-three wings by July 1, 1954. ago as mid-1955 this magazine predicted that 137 wings
In the past, the Air Force knew how many wings it was could never be attained by July 1, 1957-at least not with-

building toward, but outside forces kept shifting the dates. out resorting to the "paper-wing" facade for which General
Now the Air Force faces a new technique in the budget Vandenberg had been so scathingly excoriated back in
battle-that of combining no fixed force goal with no speci- 1953.
fie date of attainment. Now its very goal is unsteady-no We have never been so right, nor so willing to be proven
lilled number of wings by no special date. This calls for wrong.
sup.lr-fexibilitv, indeed. Here is how General Twining cautiously phrased it be-

At this point it might be well to go back to the previous fore the House Armed Services Committee last month:
Administration and see how it handled the situation. "In numbers of wings, the Air Force is reducing from

Based on a cold and factual estimate of the military re- 137 wins to 128 by the end of FY 1958. This is actualx
<iremlent by the Joint Chiefs of Staff, it was decided that an over-all elimination of fourteen wings from the FY 1957
the iniirnutin Air Force goal should be 143 modern, com- 137-wing force on were briefed on last year. Four troop-
l)lt-ready wings to be achieved by july 1, 1954. carrier assault groups previously listed as support forces

This one was clobbered in the budget for Fiscal Year are becoming operational in 1957. These are included as
1953. The Truman Administration was wedded to a part of the 128-wing force. One Matador missile wing is
'planes-and-butter" philosophy, and stretched out the also counted in the 128-wing progran."
target date by almost two years to hang onto the butter. Implicit in this statement is the fact that the FY 1958

Came the budget for Fiscal Year 1954, with a new Ad- program, advertised as a 128-wing program, is actually a
ministration and the "New Look." The 143-wing program 123-wing program.
\\.1s sluiced down the drain by a SS billion cut. The new Based on performance of the past dozen years, is there
Joint Chiefs were asked to take their new look at an old any real reason to maintain the fiction that this or any an-
situation, and in the meantime the Air Force program tem- nounced goal is being seriously sought? We think not.
pararily called for 120 wings. We'll stick to our original prediction of 110 wings, some-

The (liefs 1b11)ored and ene up with a new rquire- (Continued on page 29)

HOW THE WERE MADE

MAY 1956 $ 23.6 Initial Air Force estimate based on military

S 2 3.____ BILLION requirement.

NOVEMBER 1956 BI Revised Air Force minimum estimate based on
$21 BN Department of Defense instructions.

DECEMBER 1956 $19.0 BILI0 N Department of Defense estimate.

JANUARY 1957 s 76 Final budget figure as determined by Bureau
1 $17.6 BIL10N of the Budget and the White House.
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New magnesium alloy holds properties for100 hours up to7000F

IDo\% \1a riesiii HNI21XA-TS alo extends further the Magynesiumligyhtness is combiniedwith strengthat elvated

range of conditions under which light metals can be used temperature in H\I21XA-T8, offering new ways to save
in aircraft design. Second in the series of sheet alloys weight or gain increased rigridity in the design of missiles
designed specifically for elevated temperature applications, and aircraft. This alloy is supplied in the -T8 temper and
it supplements the excellent characteristics of HK31A alloy can be formed in this temper without the need for further

HN21XA-T8 retains its properties at temperature during heat treatment after fabricating. Samples ofHN21XA-TS
long periods of time. Even one hundred hours at 7000 F. along with detailed information are available. Contact your
results in relatively little change in tensile yield, creep and nearest Dow Sales Office or write to THE nOW CHEMICAL

elastic modulus. COMrPANY, Midland, MichigTan, Depatment NIA 1400E-1.

YOU CAN DEPEND ON .



With its order for 26 H-21 helicopters West Germany became

West Germany orders the fourth NATO nation to acknowledge the ability of Vertol's
Work Horse to do the heavy lifting and hauling that cannot be

26 H-21 helicopters accomplished by any other vehicle.

In the far north, beyond the range of trucks and trains, H-21's are
for its defense forces prime movers in construction of early warning sites. For the

Canadian, French and U.S. military services across the world,
H-21's have flown scores of thousands of hours in high perform-
ance missions. Rugged, reliable, independent of prepared landing
fields, they draw the assignments no other vehicles can handle.

The 11-21or its civilian counterpart, the Vertol Model 43, can lift
20 men or 21/2 tons of cargo. It is the only available helicopter
capable of towing land or sea vehicles safely and satisfactorily.
Tandem rotors eliminate problems of load placement because of

Engineers, join Vertol's the large permissible travel from the center of gravity.

advancedengineeringteam! In the logistics of peace or war, the Vertol H-21 is a key to the

missions too difficult for surface vehicles and airplanes.

In defense, in industry, Vertol helicopters set the pace. Theirs
are Skyways without Runways.

VE OLNV
MORTON, PENNSYLVANIA



HOW FLEXIBLE CAN YOU GET? CONTINUED

time in 1960, as the best we can foresee at this juncture. The fiscal sharpshooters have produced an attrition rate
Thus the floating force goal has been coupled with a which Air Defense Command can look on with envy. Ovcr

floating date of attainment, a situation made to order for the past two years, their adding machines have shot 2362
the budgeteer since it makes it impossible for any yard- planes and 34,946 men right out of the Air Force-a cas-
stick to be laid against the rate of accomplishment. ualtv list longer than that produced by the entire Koreni

This is flexibility with a vengeance-a rubber-band sort war. The planes were not destroyed in combat, nor cii
of flexibility which, we are sure, was quite far from the these men be truly called casualties. Yet they are lost to
minds of the writers of AFN1-1-2 when they listed "flexi- the Air Force forever, with the finality of battle losses.
bilitv" as an attribute of air forces. As one waggish gentle- We are on record as agreeing that there is no magic
man of our acquaintance put it, "The Air Force is so flex- number of wings. But we believe there is some point at
ible, it can hardly stand up." which the size of the force becomes a determining factor.

Now, if there is any part of one's anatomy in which Quality of forces is said to be the key, but this can be true
liper-fexibilitv can be a liability, it is the backbone. And only up to a point. Would a force of twenty wings, even of
the base system can be logically termed the backbone of the highest possible quality, conceivably be enough to
the Air Force. Here we find an anomalous situation, maintain the deterrent?

At the very time that over-crowded bases are inviting And, of course, the quality of the force is not keepino
Soviet attack, and when money for new construction is pace, either with our own technological capacity or the
lugging dangerously behind the operational requirement, progress rate of the Soviets. The research and develop-
we have learned that the Air Force is seriously considering ment program for Fiscal Year 1958 was described by Secn-
losing between five and ten of its existing bases because tary Quarles during his first appearance before Congres.

it does not have the money to run them! Precisely which this year. He said:
bases will be closed, we understand, the Air Force itself "In Fiscal Year 1957 we requested 8610 million for re-
has been unable to decide. But we have heard disquieting search and development, and the Congress appropriated
rumors that they include installations in the South, the S710 million for that fiscal year. The additional S100 mil-
Southwest, and the Northern periphery of the country, and lion has been programmed for implementation of various
that both the Strategic Air Command and the Air Defense priority technical projects to be accomplished durin_1
Command may be involved. Fiscal Years 1957 and 1958. The 8661 million for Fiscal

Far be it from us to argue that bases be kept open if they Year 1958 basically provides the same level of technical
do not fit the operational requirement. We do not believe programming which has been established in prior fiscal
in paper bases any more than we believe in paper wings. years, with additional amounts required for the ballistic
Tlie Air Force has an obligation, when it lacks all the missile program and for normal increases in the operatiois
monev it needs, to spend what it has where it will do the and management program of this appropriation."
most good. This talk of a "level effort" is an interesting contrast to

We do believe, however, that even thinking about clos- the warnings voiced in sworn testimony before the Svmino-
ing existing bases at a time when vulnerability is a vexing ton Subcommittee last year.
problem is an unhealthy indication of the fiscal vise which Generals Twining, Putt, and Irvine, all with a first-hand
is strangling our airpolver-and therefore our national knowledge of where we stand, were unanimous in the view
security. Millions of dollars will inevitably go down the that Soviet development and production of new weapons
drain, with the many added side effects upon local econo- are progressing at a faster rate than those of the Unitd
mies, often in communities which went out of their way to States, and if present plans and programs are not changed.
make the Air Force welcome. At the very least the situa- the USSR will inevitably become top dog in this field.
tion deserves the most careful scrutiny of the nation's law- How a "level effort" can mend this fence remains a mys-
makers on Capitol Hill. tery.

For the base situation is symptomatic of the Air Force's There has been a lot of talk about keeping the force
plight. A base may be closed for many reasons. Perhaps the modern, more talk than actiou. Again a recent quote from
maintenance and operations budget provides no funds to General Twining is pertinent. He said that he would "feel
run it. Or the planes scheduled for it have been cut out of more confident if this year's budget permitted more rapid
the program through lack of procurement money. Or the modernization of the force." The Chief of Staff knows that
needed funds for operational facilities and runway mod- his replacement and modernization rate is slowing down
ernization are lacking. each \ear. Last year he hoped that the aircraft he couldn't

There are many ways to skin a cat-or to got an Air bu would be made up in this year's budget. Instead, he
Force. And years of experience are providing the airpower will get 300 fewer. In fact, of the total aircraft to be pro-
budlet-cutters with many and varied devices. cured from FY 1958 funds, the Army and Navy are to get

One tried-and-true technique is the "vicious circle" ap- fifty-three percent and the Air Force only forty-seven per-
proach. You cut back the base program. Then you cut back cent.
the aircraft procurement program because obviously it is If we could really begin to dispense with manned air-
foolhardy to provide planes for non-existent bases. Then, craft, if missiles soon could effectively take over significant
due to the reductions in programmed aircraft, you can parts of the manned aircraft tasks, then such cuts might
lower the personnel ceiling. And, it would be ridiculous to make some sense. But the missiles becoming operational
expand the base program if you're not going to have the during the next three years or so are not even thought of-
people to man them. except bv the budgeteers, perhaps-as substitutes for

So it goes, like the legendary bird which flies in ever- manned aircraft. They are, for the most part, auxiliary
decreasing circles until the inevitable anatomical catas- weapons, designed to make manned aircraft more effective,
trophe takes place. not to take their place. Falcons, Sidewinders, and Rascals

The Air Force is fond of saving it "has never been are all weapons that add to, rather than replace, the punch
turned back in battle." But it has been turned back in of piloted planes. Even Nike, with its fixed, short-range,
every fiscal fight since it became a separate service. And point-defense capability. is a sunplement to our air defense
it stands to lose another one within the next four months. (Continued on following page)
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HOW FLEXIBLE CAN YOU GET? CONTINUED

fighters, not a substitute fo them. The long-range missiles "The revised budget requests of the three Military De-
are still years away. This is why the current cut in aircraft partments which were presented for final review in early
is significant. It means a decrease in the over-all strength November represented the best estimates of the require-
of our force in being from 1958 through 1960-61, or until ments of the individual Military Departments as they ap-
such time as new unmanned wcapons have been thor- praised their problems. Their presentations and budget
oughly tested and can really be counted upon. analyses were the best that have been presented to me

So we will not only have paper aircraft wings, which an since I have been Secretary of Defense. Nevertheless,
Assistant Secretary of Defense has admitted we have to- when we added up all the requests and the cost of the in-
day. We are adding to our show-window defenses a raft of dividual projects in all programs, it became clear that they
paper missile wings as well. could not all be financed under a reasonable total budget

Up to now, all the cutting has been done by the Execu- and some further reductions were necessary. We found we
tive Department. Now the bucks have been passed to cannot afford to, nor do we need to push every program
Congress-all $78 billion of them in the total national as rapidly as the individual advocates of each program
budget. And Congress not only has been challenged to cut would like to see done. Even our great and prosperous
still deeper, but it is being goaded by a well-planned cam- country cannot finance all the hopes and fears, dreams and
paign on the dangers of inflation. ambitions of all the people engaged in our defense effort."

At budget time, it is a too-popular pastime in the mili- This is a politically appealing statement. But there is
tarv to throw rocks at Congress. Congress ordinarily gets little consolation in the idea that our programs are getting
the blame for any deficiencies that show up in the finaloap- better each year because our military people are learning
propriations and precious little credit for the holes it plugs. to duck their heads under each new budget ceiling with
The fact is that, while Congress has the constitutional greater agility.
power to provide for the common defense, it has no legal General Twining hashad littleto saythus far. His
means to insure that its desires are carried out. prepared statement before the House Armed Services Com-

Take last year's budget. Congress voted $900 million mittee set a record for brevity. But he raised some of the
more for the Air Force than the Executive Department re- main issues. Without referring in detail to the Soviet threat,
quested. Part of it ($800 million) was to procure more which he tallied up item-by-item last year, he said:
aircraft. Another part ($100 million) was to give the Air "A precise answer to the question of how we measure
Force research and development program a badly needed up is impossible to determine short of actual war. How-
shot in the arm. ever, the evaluations we have made prove to me that we

How was it spent? Some $200 million was not spent at must continue to improve our defenses and to protect and
all, and was used to justify a reduced request this year. disperse our retaliatory force to give us the capability to
The bulk of the balance was used to shore up the high- survive an attack with enough left to retaliate effectively.
priority ballistic missile program, with approximately the This is the indispensable quality of deterrence we must
specified amount going into added research and develop- retain."
ment. Net result-less money requested this year for both He summed up the problems posed in the new budget
missiles and research and development. The "vicious in this one sentence:
circle" technique again. "I would naturally feel more confident if the resources

Thus, once more executive control of expenditures has available to the Air Force permitted more rapid mod-
been used to subvert the traditional and constitutional ernization of aircraft and supporting equipment and a fas-
Congressional power of the purse. A constitutional safe- ter rate of improvement of our base and support system."
guard, inserted by the founding fathers to insure that no This was a polite way of saing:
President could build a larger military establishment than Aircraft procurement'has been whacked down by hun-
Congress desired, has left a loophole which permits a dreds of planes.
President to build asmaller military establishment than Ground facilities and maintenance equipment is in short
Congress desires. supply, is getting old, and is not being replaced.

It will be interesting to see how Congress meets this The base system is not growing in comparison to the
challenge to its purse-power. To take one example, last needs of the force.
month we devoted several pages to the findings and con- The research and development program cannot promise
clusions of the Symington Airpower Subcommittee. The the weapons needed to keep the force modern in the years
report contains warning after warning as to the inadequacy to come.
of our airpower effort-now and in the future. It performed Amidst all this gloom, there remains one shining ray
the legitimate legislative function of obtaining informa- of hope, that Congress will measure the airpower budget
tion on which to base new legislation. Under the present in terms of the knowledge the Symington Subcommittee
defense set-up, corrective legislation can only involve so painstakingly compiled. In the course of so measuring,
greater Air Force appropriations than the President has re- the inadequacy of the nation's effort must inevitably, if
quested-if the findings of the subcommittee have any painfully, emerge into the light of day. Then, perhaps, the
validity at all. most important single conclusion of the Symington investi-

But, if Congress votes the extra money and the Execu- gation may be fulfilled.
tive Department refuses to spend it, then the 1,863 pages "If any conclusion should be singled out for special atten-
of sworn testimony taken by the subcommittee might well tion," said that report, "it might well be the importance of
turn out to be an interesting semantical exercise, without taking prompt steps to see that the American people are
so much as an added tip tank as a tangible result of its given more of the truth about the relative strength of the
efforts. United States as against that of the Communists."

Congress has already begun its review of the new bud- We don't think the budget now being considered can
get. It has heard from Secretary Wilson, who did little ex- stand this kind of inspection.
cept to bless his program, and review the economies Certainly, if the American people are asked to under-
achieved over the past four years. As to the adequacy of write the ante in this big poker game, the least they can
the new program he said: expect is to be allowed a peek at their own hand.-ExN
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SIImUltO S rehearsal for reality
The Martin TM-61 Matador, deadly ground-to- Matador during simulated training missions.

ground tactical missile of the USAF, already is Using their own operational missile control

standing guard over Free Europe's Eastern fron- equipment, guidance crews can direct the make-

tiers. And with the help of a Link radar signal believe Matador from launching to a direct hit

simulator for the Matador, the potent weapon onan"enemy"installation... andthesimulated

soon will be controlled by the world's best- mission is just as realistic as an actual one.

trained missile guidance crews. Link simulators furnish American defense teams

The Link simulator, which the Air Force re- with today's practice that becomes tomorrow's

cently incorporated into its state-side training reality - with greater economy and efficiency

programs, serves as a "stand-in" for the expensive than ever before.

Pioneer and World's Leading Producer of Flight Simulators

Ad= AviAMri40PJ.IrC
UBSIDIARY OF GENERAL. PRECISION EQUIPMENT CORPORATION NI

BAOMIltTON, NEFW VORC
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WIRING ASSEMBLIES SEALED
FOR ENVIRONMENTAL PROTECTION

Here is the ideal protection for wiring assemblies
requrmg a high degree of environmental resistance Canbetailoredtomeet
without the use of metal conduit.

Seinseal. originated and developed by the Scintilla individual needs and purposes
Division of Bendix*,isa mul ti-purpose thermo-plastic
material designed to protect and seal vital wiring
assemblies from every operational hazard.

By the combination of plasticizers, stabilizers,
pigments and fillers, Scinseal has been formulated to
ineet the requirements of many adverse conditions.

For example, one usage may require low-tempera-
ture flexibility, while another is concerned primarily
with a high temperature condition, and still other
applications may present fuel and acid problems-
or perhaps a combination of all of these character-
istics is the desired result. Seinseal is used in such specialized fields as underwater

Thatiswy .Scinsealisvirtuallyamiraclematerial, devices, ground radar equipmnent, missile controlwiring.

for it can be "tailored" to meet a wide range of
requirements, and at the same time, minimize the SCINTILLA DIVISION OF BINDIX AVIATION CORPORATION

weight of the finished product. SIDNEY, NEW YORK

Scinseal can be provided in a variety of solid
colors, and can be hot stamped to provide positive
identification. Many electrical connector adapter molds
are available, as well as the T's, Y's and variable
molds necessary to provide reliable assemblies of
any configuration.

Detailed information and data on Scinseal available
on request.



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.

Ready for Air Force cadet -pilots ... Cessna T-37's.

EBe an Aviation Cadet. Inquire today about the future your

Air Force offers from your Air Force Recruitina Office.



SHOOTINGATHE BREEZE

Don't Start Spending That Cordiner Money Yet...
The long-awaited report of the Cordiner Committee of steadily increasing pay on the basis of longevity, in favor

(Defense Advisory Committee on Professional and Tech- of pay increases based on how much an individual actually
nical Compensation) was probably the worst-kept secret in contributes to his service, with special emphasis on extra
Washington at presstime. There had been no official re- pay for proficiency in the so-called "hard-core" of technical
lease of the bulky mimeographed booklet which repre- skills. The general idea is to reward a man to the degree
sented the committee's findings and recommendations. Nor that he becomes more useful and thus increase the reten-
could on say it had merely been leaked. Rather it had tion rate in those fields where private industry beckons
flooded the Pentagon pressroom. most invitingly.

Space and time do not permit a more detailed assess- As far as both officers and enlisted men are concerned,
ment of the report than appears on page 19, but we'll have the big hikes are recommended for the higher ranks, as
more to say about it in coming issues. In general it marks further incentive to make the service a career.
a more sane approach to what General Twining called, in No one knows, at this writing, what kind of legislation
Congressional testimony, "the greatest problem we face in the Department of Defense intends to propose as a result
our effort to build a more effective force-retention of of the Cordiner findings. But a straw in the winds on Capi-
skilled and experienced personnel." tol Hill indicates that it would be unwise for airmen and

To build this retention, the Cordiner Committee recom- officers to begin spending the extra pay they would stand
mends scrapping what it terms the "Methuselah" method to get should the reported recommendations become law.

For the Cordiner Committee's proposals will cost money,
initially, even though they might well result in long-range
savings. And the Administration's attitude toward its pres-
ent budget frowns on anything that costs more money,
even though Defense Secretary Wilson has asked Con-
gress to give "priority consideration" to "any legislation
developed in the Cordiner study."

In an interesting exchange with Rep. Paul J. Kildav (D.-
Tex.) before the House Committee on Armed Services,
Secretary Quarles outlined the Administration's dilemma as
follows:

Secretary Quarles: I can assure you that the [Cordiner]
Committee's findings were very constructive and are being
taken very seriously by the Department of Defense.

Mr. Kilday: Those proposals would cost about $700
million, wouldn't they?

Secretary Quarles: The committee's findings, if fully
implemented, would cost something of that kind, around
$700 million. Actually, at one time it was even a larger
figure than that.

Mr. Kilday: And none of that is contained in the Presi-
dent's budget?

Secretary Quarles: That is correct, sir.
Mr. Kilday: There is not one dime in the President's

budget to take care of whatever portion of the Cordiner
Committee report is adopted?That's howPiperAircraftCorp.describesthisvie Secretary Quarles: That is correct, sir. But I am afraidof their 1957PiperApache.Thecompanytellsus I might leave a wrong impression there. I don't mean tothatApachebuyershaveachoiceofthreestandard imply that legislation involving that level of expenditure

three-tone color schemes-Pasadena rose, Cadillac is apt to be recommended. I think that the initial recon-red, orKeyWestblue,allcombinedwithDaytona mendations will probably run to a small fraction of that,white andDakotablack-andthattheplane'scings maybe a third, or something of that kind.
ond fuselagetoparepaintedwhite.Buttheynever Mr. Kilday: Now, the $4 billion that was cut from thedomention thenameofourarch"MissBreezecake." Air Force's budget request did not include any portion ofWeish theyhad, becausewicecotedtocationher the Cordiner Committee's recommendations?
aboutsmokingwhiletheairplaneisontheground. Secretary Quarles: It did not, sir. We did not have any

(Continued on page 37)
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To NATO from Canada

Camoulflaged in oflicial NATO colors and proudly flying the Canadian Ensign

on their tails, the first Royal Canadian Air Force squadron of AVRO CF-100.s

to join NATO air defence in Western Europe, departs for its base in France.

This flight, the first of several scheduled to hop the North Atlantic

this yearis Canada's response to a specific requirement of

NATO for all-weather, night fighters.

It is one more of Canada's contributions to the defence of Western Europe, while

continling round-the-clock interception alert in the defence of North America.

AVRO AIRCRAFT LIMITED
MALTON, CANADA

MEMBER ,A V ROE CANADA LIMW ED & THE HAWKER SiDDELEY GROUP



C'A

"An infinite capacity for taking pains"
The above familiar phrase is usually given as a definition which can do in a half-hour what would take days on con-
of genius. We borrow it as a job description. ventional testing devices.

The lengths to which our Quality Control people go, Inspection by X-ray, looking for deeply hidden poten-
to insure the reliability of our complex products, are truly tial faults which could cause malfunction at any time after
painstaking, and are applied equally to components we first use.
make ourselves and those we purchase from outside Inspeclion by microscope, seeking welding faults, minute
suppliers. cracks in glass, and even infinitesimal loose particles inside

For example, consider vacuum tubes, the heart of the tube.
hundreds of projects in our Electronics Division. No spot And tubes are only one concern. All components must
check satisfies here (even if that's all our customer speci- pass similarly rigid tests, to assure operating performance,
fies)-but a whole series of critical tests, including such ruggedness and reliability in the completed equipment.
precise evaluations as these: You can't put a price on "taking infinite pains." You

Inspection of tube cbaracteristics to rigid Stromberg- can place your confidence in a company where this is
Carlson specifications-performed on special equipment everyday procedure.

S-C STROMBERG-CARLSON COMPANY G
A DIVISION OF GENERAL DYNAMICS CORPORATION

General OffiesandFatoriesatRochesterN.Y.-West Coast plants at San Diego and Los Angeles Calif. -1y



SHOOTING THE BREEZE CONTINUED

provision for Cordiner [recommendations] in our request.
Mr. Kilday: Of course, the thing I am wondering about

[is] whether we are going to be holding out a forlorn hope
to the personnel that we could increase the President's
budget anywhere approaching three-quarters of a billion
dollars in order to take care of the recommendations of
the Cordiner Committee.

Secretary Quarles: I can only give you my personal view
of that, since it is a matter that isn't finally determined. It
runs along this line, that the Cordiner Committee contem-
plates a more efficient operation of the military establish-
ment by the retention of skilled personnel, and therefore it
looks forward to the time when it will be economical or
will have been economical to spend this kind of money.

I don't see any latitude in the Air Force budget as it
stands to cover such expenditures, but I can well imagine
that in the years immediately ahead, say two or three years
from now, we could operate more economically with the
Cordiner Committee provisions than we can today, and
therefore in that period of time it would be an over-all
economy.

Mr. Kilday: The point I am getting at is this, with so GeorgeBLinker,left,teMartinCompan)*s preident,with
many complaints about the size of the present budget, we Joanne Alford, AFA's "Miss Airpower," reads letter from
have to bear in mind that whatever portion of the Cordiner AFA President John P. Henebry, delivered by AFA Program
Committee report is accepted and placed into effect means Director Ralph Whitener, right. The letter, written on

a ot increase over the present budget. behalf of AFA's Board, cited Miss Alford and the Martin
Company for her efforts in telling high school students

Secretary Quarles: As far as I can see, that is true, sir. across the country about the national shortage of sci-
Mr. Kilday: I don't know how much of that we can entists and engineers. Since November Miss Alford, now

do. and I hope that personnel aren't already spending what touring Southern states, has spoken to 36,000 students.

they hope to get under the Cordiner Committee report,
because it is going to be an awful job to get any of it. We are happy to note that one of our authors, Lt. Col.

Need we say more? Kenneth E. Kay (see AIR FORCE, March '56, "Never Under-
estimate Your Crew Chief," and August '56, "How the
AF Learns from Business"), has won the fifth annual Air

On February 1, John 0. Gray, an Air Force Reserve Force short story contest and its top cash award of $300.
colonel, became a member of the National Headquarters Colonel Kay is now batting .400 in the fiction league, since

staff of the Air Force Association. Gray's immediate duties he also took first honors two years ago. His duty station

will be Director of Projects, Golden Anniversary Celebra- is the 1141st Special Activities Squadron, which is located

tion of the Air Force. He has just finished a four-year tour in Paris, France.

of active duty as Reserve Forces Liaison officer with the Second prize of $200 went to Lt. Boris A. Fine, of Air

AF Office of Information Services. He served with the Defense Command, stationed at Hamilton AFB, Calif.,

Eighth Air Force during World War II and with the Direc- and third prize of $100 was won by Capt. Clifton L.

torate of Industrial Resources, Hq., USAF, during Korea. Dance, a medical officer who is now on duty at Wiesbaden,
He is a graduate of the University of Idaho and, between Germany.
his periods of active duty, was in the field of merchandis-
ing and an active Reservist in his hometown of Spokane,
Wash. Among the better jobs of telling the airpower story,

we'd like to single out the series of interviews with top
airpower figures conceived and produced by Clive Davis,

Some background material on the author of "The Deter- McClatchey Broadcasting Co., Sacramento, Calif., (see
rent," starting on page 65, reached us from London too "AFA News," page 102), and the half-hour show "The Iron

late to be included with the article, which as we noted Umbrella," an air defense program put together by Bruce

appeared originally in The Hawk, the Journal of the RAF Cox of Cincinnati's WLW.-Exn
Staff Colleges. It was written during
Squadron Leader Crosbie's tour at the
college at Bracknell last year. Born in
1923, Crosbie earned an M.A. degree
from Oxford University. He joined the
RAF in 1942 and served in Bomber
Command in 1944-45. From 1946-49
he was with a Rhodesian Air Training
Group, and in 1950 flew Avro Lincolns
in operations in Malaya. He became
a flight commander in 1951 in squad-

rons flying B-29s and Canberras, and in 1955 was given
air staff duty at Bomber Command headquarters. After his
year at Bracknell, he was assigned to his present post in
Operational Requirements at the Air Ministry, in London.
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How to cool a pilot in the Thermal

With aircraft that top 1000 mph now in military service, the problem
of heat dispersion gets growing attention from Douglas engineers.

Once called the heat barrier, science now uses a more accurate
term, thermal thicket. The faster you fly through the earth's atmos-
pheric blanket, the further into the thicket you get ...

At Mach 2, twice the speed of sound, a plane's skin temperature can reach 2750 F.
At Mach 3 it leaps to 650F, and at Mach 5 hardened steel wilts like lettuce...

Douglas is attacking this heat problem on many fronts. Air condi-
tioners powerful enough to cool a theater were tested in the famous

The Douglas X-3, X-3 research plane seen at left. In current Douglas missiles, amazing
used in heat

dipeson studis advancements are being made in the design of heat-resisting mate-dispersion studies.

rials and structures. This knowledge will speed the solution of the
thermal thicket problem for piloted aircraft.



INI

Thicket

The Douglas Aero-rotor, an
instrument that blasts out high
velocity gas at temperatures
upward of 3000 degrees Fahren-

heit, helps in research for
materials to withstand high tem-

peratures and jet velocity erosion. .Depend on
Other work now on the boards at
Douglas ranges from designs for D O UGLA S
the practical application of
atomic power to the complete '.st n Avat on

design and building of inter-
continental missiles - and even
includes the engineering for a
space platform first considered as
early as 1946.



The Heli-Rotor Compressor
Surge-free * Efficient * No Containment Problems

Now available for aircraft applications is a new type of rotary-positive displacement
compressor offering these advantages:

* High specific delivery at high speed-up to 42000 rpm. Capacities 25 scfm to
25,000 scfm.

* High pressure ratios in single stage (up to 10:1) from small compact units.
'PERCENTOFRATEDSPEED aSurge-free operation with compression ratios independent of speed.

7 111 High efficiencies resulting from built in pressure ratios.
6 aSuitable for high temperature operation-suit

* 7 1Simple construction-simple control systems.

Heli-Rotor compressors are adaptable to a variet% -
tric, turbine, hydraulic or direct from an engine. The design of the Heli-Rotor compres-
sor assures unusually long and trouble-free service life. Individual compressors have
operated without stopping for as long as 3 years.

-0 Mn > 10 SO 6o ? 00 9o 100 no In these units, two helical lobe rotors trap the entering gas, compress it and deliver it
VOLUME FLOW, PER CENT to an exit port at design pressure. Two-stage machines with a 24 to I compression ratio

have been designed. The patented design of the rotors is already proved in a variety
of aircraft installations.

For more details on these efficient compressors write to:
STRATOS DIVISION, Bay Shore, L. I., N. Y.

.- . . . -. . .



Telet F!

of the X-2
By Clay Blair, Jr.

In tic lat felw years a noctL breed of airplane has been built. It is called the
X scries-X for Experiiental. These are powerful rocket planes, each icebox
white, small, and more powerful than any engine man has ever built. They
are rapier-nosed guided missiles, guided by men who are a new breed of
pilots. These pilots have flown the X planes through the sound barrier, and
to the very threshold of space. Probing the unknown, their missions are dan-
gerous. Occasionally, when they break records, they make headlines. This is
the story behind a headline one test pilot made in an X plane last autumn.
It was the last flight for both.

ATfive-thirty on the morning of pleading, and prayerful hope, he had
September 27, 1956, the alarm at last been detailed to fly the most
clock jangled harshly on the bed- advanced airplane in the Free World:

s ue table of Capt. Milburn Grant Apt, the Bell X-2 rocket ship. This remark-
thirty-two, a senior test pilot at Ed- able craft had already brought great
wards Air Force Base, Calif. Apt shook fame to two other Edwards test pilots:
himself awake and dressed hurriedly. Lt. Col. Frank "Pete" Everest, who
He had good reason: this day was the established a world's speed record of
high point of his filing career. After 1,900 mph, and Capt. Iven Kinche-
many long months of anxious waiting, (Continued on following page)
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loe, who had stood the X-2 practically
on end, and blazed his way to 126,000
feet altitude-to the edge of space.

In less than four hours, balding Mel
Apt would exceed Everest's speed ree-
ord by more than 200 miles an hour,
and few seconds later he would be
dead.

Apt hastily downed a breakfast
-hich had been prepared by his wife,

Fave. The two children, Christine
Lorrie, five, and Sharman Jean, two,
were still asleep wheit Apt, buttoning
his jacket against the cold desert wind,
climbed into his splotchy-painted
model-A Ford, and jounced down the
blacktop road toward the flight liii.
The dim headlights of the Ford flicked
across the sagebriish and jshIa trees.
There is nto record of what he thought
about during this period. However,
Kincheloe and Everest, the only other
men w\]o have flown the X-2, say the
worst part of the flight is not actually
in the air, but on the ground just e-
fore, and during the ride up ill the
mother ship. "Your stomach grows
hard. You are not at ease," says Kinche-
loe, in the masterful understatement
of the test pilot.

Stockv, dark-twed Mel Apt w\as at
manl who spoke quietly, but positively,
and liked to spend much of his off-
hours time with his family. A do-it-
yourselfer, hie had paneled the den,
put in a patio, and nursed along a
striking flower garden. "He made the
best martinis arouid here," says a test
pilot. "Used to make a gallon at a time
and put them in the freezer." Bli.
Apt's priniarx'interest in life was fl
ing, and according to the other fthx
at Edwards, ic \\as a superb pilot.
seven wars of testing new jet iirplani
(his pay was 8800 a month), he ii
built up 3,505 hoursin theairaid had
floxi all theiex%, triek\ Century S-
ries fighters-the F-100, the F-101,
the F-102, and the Mach Two F-101.
He is project officer for the F-105,
Republic's still-classified supersolic
fighter-bomber. Apt, they say, was
also a very corageois man. On oe
flight lie brought tie F-105, xworth
millions, back to base w\itii an eli-
gie fire, tle Illost hIazairdous situa-
tioln possible il a jet. "He hated to
lose the airpliie. And, as a result of
gettimg it back. the plani \\,its exteni-
sively redesigned," an Edwxards test

I t4 pilot sa\s. "All of the mnulllfactlrers
used to ask for 'the gx xith tin bald

Shor'tiN Inforev his (1hath1, Ca:1pt. 1111-
burnG Apot kneel, Inesidt- the Bell
X-2, lite plante wicli took his lift!
the first t e lhe fll'Nw it lat fall.
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whom the plane would soon be as-
signed, could carry out this mission
with a wider margin of safety.

Arriving at flight operations, Apt
parked his model-A and went directly
to the locker room. There he met
Kincheloe, who was scheduled to fiv

"low chase" on the X-2 in a North
American F-86 Sabrejet, a job that
Apt himself had done for Kincheloe
and Everest on many occasions. Also
on hand was Capt. James Carson, a
test pilot who would fly "high chase,"
at 50,000 feet in a North American
F-100. There wee not many words
exchanged. Kincheloe helped Apt into
his skin-tight pressure suit, a device
that would protect him in the event

Capt. Iven C. Kincheloe, who became Maj. Charles E. Yeager, who was the thecock itres uri zation inthe X-
a jet ace in Korea, went on to pilot first man to fly faster than sound failed.Therewasajokeaboutlocking
the X-2 to a record of 126,000 feet. (in the X-1), pioneered with the X-1A. Apt away so that Kincheloe could

make the flight instead. Then Kinch

asked: "How do you feel, Mel?"
"Fine," Apt replied. "Ready to go."

head.' " The story of hoy Apt pulled wards. Apt was singled out not only In the wake of his first-and last-
a fellow pilot, Capt. Richard J. Harer, because of his flying ability, his dimin- flight, the question of how ready to go

from a burning Lockheed F-94C after utive size, his demonstrated coolness, Apt actually was has become a matter

Harer had crash-landed on the desert but also because he had an engineering of considerable speculation. Of all the

is recalled with awe, even in a place degree from Kansas University. Such rocket planes built, the sweptwing X-2

like Edwards where heroism and a degrce is almost necessary in oper- was far and away the most difficult to

bravery are everyday things. Apt had ating a ship like the X-2. The way the fly, largely because of its higher per-

smashed the cockpit canopy of the program was mapped out, Kincheloe formance. After it was hauled aloft by

burning plane with a five-gallon POL was assigned to make the altitude at- the mother plane and dropped from

can. He was awarded the Soldier's tempts with the X-2. Apt would con- its belly like a bomb, it was a glider.

Medal for saving Harer's life. centrate on speed, picking up where ("The world's heaviest," says Everest).

In February 1956 when the deci- Pete Everest had left off. The purpose Then, once clear of its carrier, the

ion was madetotransferPeteEverest, of these flights was not, as has been power was kicked in. For approxi-

the original X-2 pilot, to school, and widely reported, so much to probe the mately 140 seconds, while the rockets

to give other test pilots X-2 experience, "thernal thicket"-to study the effects pushed it forward in a kind of con-

Apt, along with Iven Kincheloe, was of aerodynamic heating-but rather to trolled explosion which could be heard

picked from the small band of test establish the operating limits of the for twenty miles, it was a tiny thing of

pilots in the fighter section at Ed- aircraft, so that scientists at NACA, to immense power and speed. On cloudy
days, men on the ground have ob-
served the X-2's supersonic shock wave
with their naked eye. If the plane vas
climbed at too steep an angle, the
rocket engine would die. If it nosed
down too sharply after a drop, so
much time and fuel would be lost in

a the recovery that the flights were often
canceled.

There was an ever-present danger
of the plane tumbling nose over tail
out of control in the thin air, as Chuck
Yeager and Arthur Murray had done
in the rocket-powered X-1A-at 1,400
to 1,600 mph. This X-2 was sub-

jected to a weird variety of aerody-
namnic phenomena such as control re-
versal in high-speed rolls, or loss of
elevator control. Her instruments usu-
ally lagged far behind actual perform-
ance. Her rockets often stopped with

I bone-jarring semi-explosion, or with
atail-fire.

Then, at the end of its powered run,

Lt. Col. Frank K. "Pete" Everest, chief of flight test operations at Edwards, the X-2 reverted to being a glider.

stands with the stainless steel research plane he flew to a record 1,900 mph. (Continued on following page)
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Ant earlier Bell test pini, the X-IA, piloe )ON (biyhek ieuger, Iegiis its record flighit. lie hit nearly 1,650 mph.

THE LAST FLIGHT Of THE 

Lauding it deaul-stick aii thil packed- if ilctiroiic braii, with a stick and gcn aid alcohol. \\1en the 13-50 had
sand desert \\as io cinci either; on iscilliscopC. Through a compiex CltC- rachid ian altitude of 7,000 feet, Apt
his first three tries Everest phmped troniic process, flight data cali be \\as fitted with a glass-plated space
the plane down on its steel skids (con- pimped into the computer, and the ielmIet, then, following an item on the
ventional landing gear \as left off to pilot call "fly" the inachinie, watching check list, grabbed two eIllow hlars
make more room for fuel), and due toa a picture oni the oscilliscope to see holy and lowered limiiself into the cockpit
faulty nose-wheel, found himself spin- wellI e does. But this machine does of the X-2. A shoulder harness, a
ning across the desert, oi ia hundred- not-inor does aiything else-give him crotch strap, and a regular safety belt
mile-per-hour wild merry-go-round the "feel" of the airplane. Even so, in were tightened, then a heavy canlopy,
ride. the opinion of his superiors at Ed- with special tinted glass to screen

With planes of this type and size, xiaids, fewpeople had as much prep- infra-red ras of the son, which are
there is no way to carry along another aration and background for the flight." intetise at verv hiighi altitudes, was
pilot to teach him the ropes. It is pos- Ai Air Force officer adds: "The truth lo ered and locked into place.
sible to drop a beginner from the is that Mel Apt was probably over- The cockpit of the X-2 wis so small
mother plane and, Without making the traitied." that both Apt's shoulders pressed
powered run, let him glide down to At approximately 8:15, Apt walked against the sides of the fuselage. There
earth, as Everest did on his first few out to the flight line, where the Boeing \\as onix ati inch or txxo clearanice
flights. However, long ago authorities B-50 mother plane ias waiting, the above his hlmiet. Through the sinall
at Edwards concluded this had nol gtlating white X-2 souigged up in her canopy panils lie could see the gleam-
practical value, since it was manifestly boimb-a belly. He climbed ut into in(g desert lake below. The instrunet
the easiest part of the flight. The sys- the bubblc-nose of the 13-50 atd the patnel xxas a maze of ganges
tem employed today, xhich may be pilot, Capt. Fitzhugh Fulton, started switches, roost of them desiugned
changed in light of Apt's experience, his engines, the first step of 200 that control the powerful rocket engii
is to put the pilot in the plane and let would be carried out, and checked oin Every miiute from this point oil Ai
him sink or fly. Apt's backgroundi alist, before the final drop of the X-2. would be in relative danger. At liatt
instruction for flying the X-2 consisted At 8:30 the B-50 was airborne. Apt two X-mIodel rocket planes had 7x-

of (1) flying "chase" hehind the X-2, climbed back through the plane to- plodcd while still in the bomb bat
(2) riding in the mother plane, (3) sit- ward the bomb bav. There one of his The first was the oiriginal X-2. Bell tct
ting in the cockpit o the ground dur- assistaits helped cinch up the pressure pilot Jean L. "Skip" Ziegler and a
ing static engine run-ups, handling the suit, adl strapped oil his parachute. nother-ship crewmian hit been killed.
throttleable engines, (4) studving the Meanwhile, technicians at control Seemingly oblivious to this diiger, Apt
plane and movies of previous flights, panls in the B-50 were keeping a flicked his gloved hand across ai row
(5) talking with Everest and Kinclic- close watch on the pulse of the X-2, of switches, runnii through fifty-one
loe, and (6) operating the ground "si- while others finished filling her fuel items ot the check list: Engine master
ulator." The latter consists If a kind tanks xith highly volatile liquid oxy- sxitch OFF; Forward LOX tank pres-
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soriztioii switch PRESS; Fuel jet- not stall on drop. Go the ground. radar trajectory of a howitzer shell-that is,
tison switch OFF, etc., etc. operators, radio operators, recorders, a large are. The flight plan was dic-

At 9:00 o'clock, when the B-50 had men manning special photo theodolite tated by factors such as a constantly
reached an altitude of 15,000 feet, cameras, got ready. Apt may have felt and rapidly diminishing weight during
Fulton radioed the "low chase" plane alone-and apprehensive-in the X-2's powered flight (the X-2 gulped more
piloted b Kincheloe, and told him to cockpit, but he was not actually alone. than a ton of fuel a minute), altitude,
take off. At 20,000 he called "high All told there were no fewer than one speed, and G forces which could be
chase," piloted by Carson. The two thousand men at Edwards directly expected on the airplane. It was almost

jets zoomed skyward; Kincheloe taking participating in the X-2 flight. impossible to keep the X-2 on its

position just to the right and behind When all was set, Fulton reached planned flight pattern. In his eight
the B-50; Carson went up to 50,000 down beside his seat and removed the powered flights in the X-2, Everest
feet. Tension was beginning to build safety pin on the "DROP" handle. managed to come close oni once-the
up inside the B-50, as the men me- Then he spoke into the open radio cir- last time when he achieved a speed of
thodically ticked off the check list: cuit, which was being monitored by 1,900 miles per hour. It took Kinche-
open line drain switch; retract X-2 air Apt in the X-2, the chase planes, and loe four tries to reach his peak altitude
scoops; check pump # 1 switch to the ground installations: "Ready to of 126,000 feet.
RUN position. By now, Apt had gone drop." It was now 9:30. In laying out Apt's first flight plan,
through an additional tiventy items, In the X-2, Apt intoned: "Five his superiors, drawing on the experi-
including a test of the control surfaces, four... three . . . two. . . one . . . ence of Everest and Kincheloe, con-

which Kincheloe, in the chase plane, DROP." Fulton pulled a handle beside cluded that he had "one chance in a
observed and confirmed. They were his seat and Apt and the X-2 dropped thousand tofly a perfect flight pattern,'
reaching a critical point: if any of the from the dark shadow of the B-50 into and thus come anywhere near the
sensitive machinery of the X-2 mal- the brilliant sunlight. Apt's stomach dangerous speed levels which Everest
functioned, the flight, in spite of days tingled as though in a rapidly descend- had established. Before the flight, Apt's
of preparation, would be canceled. ing elevator. The X-2 was now ready boss, Brig. Gen. J. S. Holtoner, had

At approximately one hour after to begin its thirteenth powered flight. considered giving Apt a specific speed
take-off, the B-50 reached drop alti- The flight profile of the X-2 was so limit. But, General Holtoner says to-
tude-3a)0.000 feet. While the men in complex that it had to be worked out day, it was believed that it would be
the B-50 continued down the check on an electronic computer. On most better if, on his first flight, Apt would
list, Fulton pushed over the nose of the speed flights, after drop and engine not have to concentrate on the mach-
bomber, to build up to 220 miles per light-off, the plane was directed o a meter. It was enough to watch the
hour airspeed so that the X-2 would course which resembled, roughly, the accelerometer (which measures C

forces on the plane) and the controls.
This is a decision General Holtoner

ONnoTI regrets. He says: "It was one of
those chances we didn't allow for. I
think that every supervisory guy from
me on down has criticizedhimself be-
cause if we had told this boy to stop
at a specific speed this wouldn't have
happened." When Apt went aloft, his
only orders consisted of vague instrue-
tions to "stay within the envelope of
knowledge" of the X-2; that is, not
to exceed any forces-particularly C
forces-that the plane had not been
subjected to previously.

Moreover, if unexpected trouble did
develop in flight, theoretically, the X-2
had a means of escape with which no
other rocket plane had been equipped.
The X-2 was the first US plane to in-
corporate an "escape capsule." The
whole forward portion of the fuselage,
including the cockpit, was fixed so that
it could be exploded away by the pilot
in case he got into trouble.'Once the
capsule was free of the main body of
the airplane, an arresting parachute
would open automatically, slowing the
capsule to 120-150 miles an hour. To
get out safely, the pilot needed onl\
eject the canopy, unbuckle his safet\
belt and harness, then climb over the
side and bail out, using his regular
parachute for the remaining descent
to the ground. The escape capsule in
the X-2 was designed, like the rest of
the plane, ten years ago. (Pete Everest
has been highly critical of it.) The

A top view shows off the clean lines and the swept wings of the Bell X-2. (Continued on following page)
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THE LAST FLIGHT OF THE X-2

The X-2 began its test flights in August 1955. Here, in an earI test, the X-2 is dropped from its B-50 "mother."

main disadantage-presumablvto be Then as the X-2 zoomed skward struments, particularln the accelerom-
corrected in capsules on our forth- like a giant romian candle, leaving eter. There was no time to speak over
coming fighters-was that it was not Kincheloe hopelessly behind, he ra- the radio, or to look outside at the
completely automatic. Unlike newer dioed from the F-86 to Carson in the deep intense blue of the high sky.
capsules, which should be fully auto- F-100: "He's starting to come now, Had Apt been a conservative pilot,
matic, the X-2's depended in large high chase." he would have thought at this point
part on the pilot's maintaining con- The third "miracle" was foy taking that he was coming close to exceed-
sciousness. place. Apt, on his first flight was actu- ing the "envelope of knowledge." He

Afier Apt and the X-2 fell away ally staving precisely on the profile- might have shut down the rockets.
from the B-50, a series of "miracles" the first time any X-2-or any other An Air Force colonel quotes Chuck
began to occur. rocket plane-pilot had done so. As he Yeager as saying: "The temptation

First, Apt's drop attitude from the rocketed upwards, the radar called to keep her wide open is almost over-
B-50 was "perfect." As he began to off points on the flight path: "One . . . whelming." The temptation to beat
fall away, Kincheloe, following close Four . . . Five . . . Up . . . Up . . . Everest's record must also have been
behind in the chase plane, yelled over Up. . ." The fact that Apt was sticking overwhelming for Apt kept the rockets
the radio: "Suck your nose up now, exactly on the profile meant that he wide open.
Mel. That's a boy. Keep coning back." was building up maximum speed faster Then the fourth "miracle" occurred.

Second, his reaction time on the than any of his predecessors. The The usually cranky and temperamental
light-off was amazingly good. As Apt machmeter spun dizzily: "2.2... 2.5 rocket engines had performed per-
fired the lower, larger rocket, Kinche- ... 2.8 . . . 3.0 fectly, burning six seconds longer than
Joe, referring to it by code, snapped: Apt, himself, had no sensation of they ever had previously.
"Ten's going good." The impact had speed. He was flying so fast that the The machmeter in the X-2 moved
punched Apt in the back. Then Apt noise of his rockets was left far behind ahead: 3.1 . . . 3.2 . . . 3.3 . . . 2,178
fired the second, smaller rocket chain- him, and except for an occasional miles per hour-thirty-six miles per
her, and Kincheloe reported: "Five's crackle in his radio earphones, an minute-at Apt's peak altitude of about
going." Flames 100 feet long trailed unearthly quiet pervaded the cockpit. 70,000 feet. He had broken Everest's
the X-2. The temperature outside the plane old record by 278 miles per hour!

Kincheloe rattled on: "Keep her was minus sixty-seven degrees. The Apt came on the radio: "They're
coming back, Mel. Keep her coming thin air pressure would make his blood cutting in and out," meaning that the
back. You got her . . . come on back boil were it not for cabin pressuriza- rocket engines were running out of
some more... you got her... vou're tion. When fiing the X-2 the pilot fuel. Meantime, he was now arching
in good shape . .. looking good." must concentrate intensely on the in- downward, and the radar noted his
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progress: "Ten. . Eleven . . Down
.. Down. ... Down ...

Now Apt was oi the air again:
"She's cut out . .. Inmturning." With,
his rocket engiles NOW comIpletelV
dead, lie had started the lin, gliding (
turn, which would head hit back to-
w\ard the great dry lake landing strip.
Ihe chase plalies, which, as usual, had
lost sight of the X-2, were searching
wide-eyed. Jim Carson in the F-100
timporarily caught sight of the X-2,
but then it flew into the son and never
came out.

Kincheloe, on low chase, was look-
ing hard, too. It would be his job to
steer Apt back to the lake. le came
on the radio: -Mel, do you read me?"

A few seconds later, a voice that
was obviously Apt's broke the radio
silence xith an iniintelligible phrase,
somethiig like "Aaiaxx aaak," the sound
a imaii might inake who had been
sliugged Illinexpectedlv iii the belyV.

Alar1med, Killme Tloe came back on
the radio instantiv: "Mel. Mul, do oiu H\ ith i rocket engine iithat was alile' to dev elop almo t as muci poceir a, a lavy

read? Radar, do \ou have him?" Theo, mi er, the itell X-2 flys over tie AF's test ceiter at Edwards AF1B, Calif.

in the confusion that followed, radar
Sited to thewrnigIairplat, ani n a matter of s.econidis. the X- fll strnetl anld preslce of mild to be-

kept reporting Kincheloe's positioi. lroin 70,000 to 45.000 fet. Durinm   
(in the bail-out procedures. He pulled

n on the grouiidstaredlhard atthe this fall, the plane's speed was re- the haidle which ejected the canopy.
niake-like vapor trail which the X-2's duced consideralbly, aind in spite of Ie unbuckled his seat belt. But be-

rockets had spw\\'d across ti sky. the trein'idious forces workiii against fore he could get out, the capsule
But there was io trace of Apt or the hiln, Apt was able to ilocka Siafet slammed into the ground at a speed
X-2.switch, then reach down between Ii's estimated at between 120 anti 150

Tweiitv-eight miniutes later, search legs anId pill] a handle. 'This set off a miles an hour. Apt was killed instantly.
aircraft found the X-2, smashed iito charge which blew the capsule away The X-2 was not the first X-model
the grouiid fifteen mili's east of the from the main hd of the X-2. As the lost. Mel Apt was the thirteenth test
oaiii base. Both of its stainless stei old-fashioned capsuile tumbled through pilot to (lie at Edwards since 1950.

\\iogs had sheared off oil impact. Ile the sky, Apt once mor was sub- But his death was not without mean-
tail Surfaces were iitact. Te ruilt'dder jted to a severe heatig. ''lit camera ing. Elaborate instrumentation which
I\as locked-as it should lave been for inside the cockpit. which imp to this was recovered undamaged from the
iormal speed ins, live miiles away iimiute had recorded his every move, X-2 recorded every split second of the

lay the escape capsulc, shrouded by was separated from its power source, flight and everv detail of the aero-
the arristiig parachute. Whenl th and stopped tuniltilig. dynamic phenomena which caused his
gruilld parties reached the capsiile Camotras o1 the groiind saw the death. It will be used in widening the

thie lound Apt's bod iisitidt. automatic arresting parachute on the envelope of knowledge. Because of
Movies, takeii both inside the X-2 capulIleiuifirled. Thlie jolting, opening Apt and tle X-2, future Air Force

ciekPit ant frointit'groumt, I'lpt shock onice more bashed Apt around pilots fiving hypersonic fighter planes
iee togithtr thitpraltcaSc of i the cockpit. 1i may have blacked in the defense of the nation will have

the crash. oli imliomitarily losing consciousntess. a greater measure of confidence and
Aft'r his rc'ord-hreakiig rocket rui, But soiiehow lie regaiiedl eoiigh safety.-E.ND

A:pt, as lh reported oni thli raldio, had
started his turli-six secollds aftir
blurnout. At that poiit I' was still

travt'lig at a high rate of specd.
Btcaust he had lniide a perfct profile
Jii), and because the rockets hal   ABOUT THE AUTHOR
hitnid omig'er than prvxious X-2 rims,
i ui foiintllid himslf firthelr away clay Blair. ]Ir.. t/ Pntagon corrspolnit for imei and
froi thitt dr lake than anly pilot be- Life, wrote the article "T'h ilt an Who Put ihe Squeeze oi
lort him, a fact wliich max haVe Aircraft Design" for ouri ]anuarU '56 issue. Earlier ice raii
%iinseld himi to tiurii too soon. In any port of liS book Be\mid Courage (Junc '55 Am FoiiCEF).

case, after it weit into th turn, Apt , Air. l3air's other books include The Atomic Submarine and
lost contiol of the X-2. It pitched adit Admiral ickover a ,iiThe Hdrogen Bomb, written with
rolled violetly, atd began falli ].... James R. ShepleU. A native of Lexigton, Va., Mr. Blair
across the sk\, subjecting Apt to un- \ 'rced in the Nacy in WW 1. H spent almost two years
iiagillable C forces. f in submarincs, including tear patrols against ti Japanese.
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By John W. Crowley, Jr.
ASSOCIATE DIRECTOR FOR RESEARCH, NACA

An NACA scientist
checks the stability of
a research model in
300-niph wind tunnel
at Langley Lab.

ny esearc Gosts ch

\ERYONE is quite i\are of the tors can affect survival by a profit- cost of operation-electric power, sal-
three-fold increase in the cost of making manufacturer, or even survival aries, models, data reduction, and all

a just about everything. The nickel by a freedom-loving nation. the rest, was $31,300 a year.
magazine, the nickel cigar, and the When I first went to work for the Through the years, the NACA pio-
nickel subway ride today all cost fif- National Advisory Committee for neered in the design and construction
teen cents, or more. While perhaps Aeronautics in 1921 (fresh out of the of radical new research tools that its
\%e don't understand why it must be Massachusetts Institute of Technol- engineers and scientists could use to
that prices seemingly are on a per- ogy) as a junior engineer at the Lang- increase the store of knowledge so
petual escalator, and while we may ley Memorial Aeronautical Labora- necessary for further performance im-
grumble about the phenomenon, we tory, I was very proud to be joining provement in aeronautics. In 1927. :
accept it with varying degrees of the largest aeronautical research example, another new vind tunn
grace as a way of life. establishment in the United States the xorld's largest-was put into

Because it is quite a specialized (and, I believe, in all the world). eration. It was so large (it had at
subject-and also because in this par- Employment at the NACA's Lang- cular test section twentv feet in
ticular field the costs have risen at a ley Laboratory in 1921 was near the ameter) that full-size propellers a:.
Much faster pace-many people have hundred mark, give or take a half- wing sections could be tested. Wit.
difficultv in understanrding whv aero- dozen men. The annual operating a year, research in the tunnel h.d
Iautical research and development budget was S192,000, which included shown how the speed of an airplane
hase become "so expensie." Actually, the expenses of the NACA head- powered by an air-cooled enginc
once \ou stop to realize all the fac- quarters staff in Washington. could be increased) fifteen percent
tors involved, the basic reasons are About the time I arrived at Lang- or more without use of additional
quite simple. We are caught not only ley, a momentous decision was being poxver.
in the bind of rising costs: in aero- made. The NACA xvas going to double By the mid-thirties, the contribu-
nautics we have progressed into re- the number of its xvind tunnels-to tions of the NACA had been recog-
gions xhere everything is fantastically two! What made this action even nized internationally, to the point
complex. Let's face it, we are just be- more important than the expansion it- where in Great Britain it was coin-
ginning to learn the facts of hyper- self was the fact that the new ap- ceded that "many of our most capable
sonic life! paratus vas to be a pressure tunnel, design staffs prefer to base their tech-

On top of all this, ve are being enabling the engineers to obtain aero- nical xvork upon the results of the
forced to operate under conditions-as dynamic data that approached full- American NACA." And yet the NACA
regards timing-wherc we are being scale values, even though only small had not been greatly expanded, either
threatened by vorld conquest by an- models were used. in personnel or in operating cost. As
other nation. Sometimes the factors The cost of that new pressure vind of July 1, 1936, total employment was
that make costs go up are beyond our tunnel-the first of its kind in the 385, and all operating expenses for
control. Nonetheless, these same fac- wvorld-was about 870,000. And its (Continued on page .51)
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LIFELINE

**- - - *** These are the "call letters" of the U.S. Coast Guard. Watching over more than half amillion

square miles of our coastal waters, the rescue record of this famous organization is one of the great air-sea

sagas ofxwar and peacetime service. Helping to extend the Coast Guard's far-flung lifeline is the Martin

P5M and the new P5M-2G, providing long-range sea reconnaissance for any emergency. Also, in active

service with both the Atlantic and Pacific fleets of the U. S.Navy, ten squadrons of this famous seaplane-

specially armored for anti-submarine warfare-are in operation today, from Norfolk to the Mediterranean

and from Washington to the Orient.
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1944... RESEARCH *1956... MASS PRODUCTION

For 13 years Aerojet-General has pioneered
the research and development of infra-red devices.

Now, Aerojet and Aerojet alone has perfected
the high-volume production of infra-red systems for:

GUIDANCE

WIDE-ANGLE SEARCH

AUTOMATIC TRACKING

GUNFIRE CONTROL

CORPORATION

A Sudiary of TIAZUSA.CALIFORNIA
GENERAL

Uh , . i, - - II SCIET.CLFRI



WHY RESEARCH COSTS SO MUCH CONTINUED

Iere's what some of the research money btis-the supersonic wind tunnel at NACA's California facility, Anies Lab.

the preceding twelve mionths totaled with a return to a life in which the w\hat hie is saling is that the R&D
8766,530. rich fruits of a peaceful existence dollar of 1957-applied to the same

About that time, it became ap- could be enjoyed. Under such con- job-is worth only fifty-seven cents,
parent that in Europe, to quote from ditions the researcher could happily compared to that of 1947-49. When
a statement by Dr. Joseph S. Ames, apply himself to the business of an the Red Queen in Alice in Wonder-
then NACA chairman, "The greatlv orderly projection of further knowl- land said, "It takes all the running
increased interest of the major powers edge about the new and fascinating \on can do, to keep in the same
in fostering aeronautical research and happenings in aviation-the develop- place," perhaps she had such a situa-
their determined efforts to excel in ment of jet and rocket power, the ad- tion in mind.
this rapidly expanding engineerinig vent of supersonic flight. Of course, of all the activities vou

science constitute a scientific chal- Unfortunately, it didn't work out could name, the one least deserving
lenge to America's present leader- as We all had hoped. of being considered as "keeping in the
ship." In this country, \\e increased We learned, the hard way, that the same place," would be aeronautics.
our research activity, but the increases terrible costs of World War II did Not quite ten years ago, Capt. Charles

were modest in comparison with the not assure a lasting peace, not even E. Yeager, USAF, made history by
enormous acceleration of effort over- one as long as had resulted from the fling supersonically for the first time.
seas. Even as late as the summer of fighting of World War I. We learned The best performance of the Bell X-I
1939, the NACA's total complement that our one-time comrades, the Rus- was in the neighborhood of 1,000
was only 52:3, including only 278 sians, had launched upon a de- nph. In 1953, it was officially an-
technical people. Operating expenses termined drive for wyorld conquest. nounced that Chuck Yeager had flown
of the NACA for the fiscal year end- More to the point of this discussion, the X-1A at 1,650 mph. Last fall, the
inl June 30, 1941 were S2.800,000. we learned-in the skies over Korea Bell X-2 wvent even faster (see "The

With our involvement in World and elsewhere-that the Russians were Last Flight of the X-2," beginning on
War II, NACA costs skyrocketed. For challenging our position of aerial page 41). In passing, I cannot resist
the fiscal year ending June 30, 1945, supremacy, and that they were being mentioning that in this research air-
operating costs were 826,557,3:30- very logical in their approach. If they plane program of pioneering, the
nine times the rate before Pearl iar- xere behind-and they vere-well, NACA has been proudly teamed as a
bor-and employient jumped to then thex would do whatever was partner with the military services and
6,449. In these years, the emphasis of necessary to catch up. Especially, they the aircraft industry.
NACA research had been greatly w\ould work harder at the job than we. In 1946, the NACA completed a
changed, from investigations that Dr. Clifford C. Furnas, just now new wind tunnel at its Ames Aero-
w\ere largely basic in nature, to ad returned to the University of Buffalo nautical Laboratory in California. It
hoc, or "quick fix" projects, designed after service as Assistant Secretary of had a test section measuring seven
to improve performance of existing Defense (Research and Development), by ten feet, and its top speed was a
irCraft or power plants. has also served as a member of the little below that of sound at altitude

Once the war \as over wve might NACA. Recently, he pointed out that (660 mph). It cost 8961,000 to build.
have expected-indeed welcomed-an today it requires $1.43 to buy what A staff of forty-iigineers and oper-
easing of the pace of aeronautical re- 81 would have bought in the way of ating people, with salaries totaling

search. After all, the Germans and the research and development in the pe- $126,000-ran the tunnel. The year's

Japanese had just been thoroughly riod from 1947 to 1949. His figures power cost was 83,400.
an(uished. And surely our Allies don't take into account an change in Compare those fiures wvith the

1souild he as nmiuch delighted as wxe complexit\ of the problems faced- (Continued on following page)
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WHY RESEARCH COSTS SO MUCH -CONTINUED

NACA:30

ACA n es Lockheed L -2 in rt (earch prograi into gist-mietorologica conditions at altitudes of up to 55,000 feet.

ones for the supersonic Unitary Wind cost 8276,000. It required eight men pensive when measured in dollars.
Tunnel completed last year at the to do the work, with a yearly payroll But that is only part of the story. The
Ames Laboratory: construction, S27,- of $26,000. Power cost was $10 an possibility of delivering a ballistic
000,000; staff, 147; salaries, 8845,000; hour. Ten years later, a similar facil- missile halfway around the world in
power cost, $1,650,000. Excepting ity-differing only in the extent nec- thirty minutes or less has implications
only the difference in speed and im- essarv to accommodate the more that become the more frightening
proved instrumentation, the research powerful turbojet engines under test when it is realized that other nations
conducted in the new wind tunnel is -cost S18,500,000 to build. Seventy- are strenuously working on the enor-
the same sort as in the one built in four men were needed to do the work, mous problems which such a project
1946! with a yearly payroll of S426,000. involves.

At our Lewis Flight Propulsion Power cost was $800 an hour. Here we face the exceedingly diffi-
Laboratory in Cleveland, where we As may be seen, the cost of per- cult task of devising ways to design
concentrate on power plant research, forming necessary research in con- and build the equipment by which we
a facility built in 1946 to permit study nection with man-carrying supersonic can duplicate in the laboratory the
of engines under operating conditions airplanes is becoming increasingly ex- (Contimed on page 55)

NACA technicians at Lewi, Flight Propuklion Lah, Cle-
land, check screened inlet of one of the wind tunnel com-
pressors used when tunnel is operated at Macli 2.5 to 3.5.

One of the installations at the Langley Lab is a heli-
copier test tower. At right, small ram jets at blade tips
of a rotor form a halo effect during a night operation.
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IalL:.

of Collins midget-sizeda7. giant performer
Collins new 17-8 pint-sized transmitterwill bewanted byanyone with anaircraft - airlines,

business aircraft, or private plane. Provides excellent regular or standby transmitter services

and Collins high reliability and extra service performance. 90 crystal controlled channels

over 8" long. All controls front panel. Separate 427A-1 transistorized modulator-power

Wsupply is only 7"x4V2"x3V"and mounts anywhere without shockmounts. Total weight 5
pounds. For DC only.

Call your nearest Collins
Sales office or write for

henew 17L-8brochure. CREATIVE LEADER IN AVIATION ELECTRONICS

COLLINS RADIO COMPANY. 315 2nd Ave. SE. Ceder Rtapids,.lowe Phone - EMpire3-661 . 1930NMI-Linerve. Delies.2Phone Riverside 7-5151 e 2700 W. Olive Ave. Burbank, Phone Thlornwell 5.1751 * 261 Medison Ave., New York 16
Phone MUrrey Hill 7-6740 . 1200 18th St. N.W., Washington, D.C., Phone lRvtlonel 845415 * 4471 N.W. 36th St., MIamI
48, Phone TUsedo -2407 . 1316 4th Ave., Seatte. Phone MAin 6278 * COLLINS RADIO COMPANY OF CANADA LTD.II Sermondsey Road. Toronto 16 Phone PLymouth 7-1101 * COLLINS RADIO COMPANY OF ENGLAND. LTD., 242 Londem
Rood, Stoines.,Middlesex, Phone Stoines 4125



How you-can squeeze
64 simultaneous messages
into a single frequency
Breaking communication bottlenecks is a specialty of the Hoffman
CV-157 Dual Sideband Converter. In one quarter the space of
previous sideband converters it achieves maximum use of today's
limited frequency bands, relieves traffic overloads. The CV-157,
designed and developed by Hoffman, receives independently
modulated AM signals with a highly suppressed carrier and splits
them into two sidebands. Result: up to 75% greater effective
range without increasing transmitter power-2 to 32 times more
traffic capacity without increasing frequency bandwidths. As many
as 64 dualtone teletype channels, or various combinations of
teletype, facsimile and AM voice can be handled by the CV-157.
Write today for additional data on this and other advanced
communications techniques now under evaluation at Hoffman.

Scope pattern taken from Hoffmarl
CV-157 showing two dualtone
teletype channels on upper
sideband, carrier partially
suppressed. Each sideband can
carry 32 teletype channels
at one time.

One AM voice channel (made by
continuous vowel sound) on each
sideband, carrier completely
suppressed. CV-157 carries two
3KC voice channels on each
sideband.

Significant developments at Hoffman in the
fields of VLF, HF, VHF, UHF, forward AM voice on lower sideband,

scatter and tropospheric communications, single dualtone teletype channel on

sideband and advancedECMtechniqueshave upper. With suitable multiplexing
sideandandadvnce ECMtecniqes aveequipment, the CV-157 handles

created important positions for engineers of 64 simultaneous dualtone teletype

high calibre. Please address inquiries to channels.

Vice-President of Engineering.

ALL PHOTOS UNRETOUCHED
FROM PANALYZOR MODEL SB-8

LABORATORIES, INC.
A SUBSIDIARY OF HOFFMAN ELECTRONICS CORPORATION

3761 South Hill Street * Los Angeles 7, California



WHY RESEARCH COSTS SO MUCH CONTINUED

Telcvision monitor sets (near the ceiling) are n ed in closed-circuit hook-up G;uide vanes in transonic pressure
in the control room of the Lewis Unitary Plan Wind Tunnel, Cleveland. The tunnel at Langley Lab turn rushing
sets can be connected to any of the three TV cameras that survey the tunnel. air around a right angle smoothly.

extremely high temperatures and the disciplines. There is a shortage of the new pieces of research equipment
other conditions of future flight. Even such talent. Our technical schools are can be completed and put into oper-
though great attention has been given graduating fewer young men each ation.
this matter, only recently have ways year than are needed, not only by Once in operation, more time will
been learned to design and build aeronautics but by all the other facets pass while the solutions are sought
the small, pilot models with which to of our economy, civilian and military. for the problems demanding urgent
demonstrate the practicability of con- I am not proposing that we draft this attention.
structing the radical new tools so nee- manpower. However, I will observe Yes, the business of aeronautical
essary for the rapid expansion of our that unless sufficient brainpower can research must be considered expen-
knowledge. be marshaled for attack upon the sive when measured in terms of dol-

A single example of the kind of problems of aeronautics, they won't lars, manpower, and time.
equipment we must build will suffice. be solved as quickly as may be neces- If I thought it necessary, I could
This year we are asking for funds to sar, no matter how many additional ask whether such expense of aero-
construct a hypersonic facility at the billions of dollars we appropriate. I nautical research would loom so high
Langley Laboratory where we can will observe, too, that in Russia, the if compared with the costs that would
study problems at all points along the number of technically trained young accrue if we tried to build our air-
speed and temperature scales up to people being graduated from their planes and missiles without first learn-

1ach numbers of twenty (13,200 schools is accelerating very rapidly. ing the answers that research provides.
mph) and 11,000 degrees Fahrenheit. In the justifications which the Too, I could ask howy the expense of
Such a complex of equipment, need NACA prepares for its construction research would compare with the
I say, will not be inexpensive, nor projects-these are presented for con- costs of every kind that would accrue
will it be easy to construct. sideration by the Congress-total time if we didn't build our airpower-if

So far, all the emphasis on the cost for completion is carefully estimated we waited for a conquest-minded na-
of research has been in terms of dol- in the case of each project. Here they tion to accomplish the job.
lars. Respecting dollars, certainly any are for Fiscal Year 1958, expressed in Instead, I shall conclude by finish-
thinking person will concede there months: thirty-six, tventy-four, twen- ing the quotation from the Red
must be some limit to the expendi- tv-four, twenty-eight, thirty, forty- Queen: "It takes all the running you
ture of funds our nation can make. two, etc. Assume the rnoney is appro- can do, to keep in the same place.
That, of course, is a statement equally priated and the manpower is avail- If you want to get somewhere else,
applicable to any federal expendi- able. Even so, anywhere from two to you must run at least twice as fast as

ture. I would quickly add that the three and a half years will pass before that."-END
cost of aeronautical research to date
in the United States has been rela-
tively modest, at least in comparison
with our total income. ABOUT THE AUTHOR

There are other aspects-other costs Mr. Crowley has been Associate Director for Research at
in terms of scientific manpower and NACA headquarters since 1947. He graduated from M.I.T.
in terms of time. In these areas, thert T in 1920 and became a junior engineer at NACA's Langlyc

may be grave doubt whether weare .i Aeronautical Lab the next year. In 1923 he became head
so favorably positioned as in the miat- of the Flight Research Section. In 1940 ie was named chief
ter of dollar wealth. of the Aerodynamics Division. In 1943 he became head

Solving the problems of aeronautics of the Research Department, and from 1945-47 was Acting

today demands the effort of talented Director of Aeronautical Research (it NACA's Washingto1
young men trained in many scientific 9 office.He's a Fellow of the Institute ofAeronautical Sciences.
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PROVIDES FRONT-LINE SUPPORT IN MINUTES

One hundred and twenty minutes after the site is selected, high-power radar using anew, extremely

portable antenna can be scanning the skies. This revolutionary, lightweight antenna has been

developed by Westinghouse Electronics Division for the Rome Air Development Center.
The Paraballoon' antenna is blown up like a balloon! It maintains its shape with only slightly

more than atmospheric pressure. Two fiberglass paraboloids-one of which is coated with vaporized

aluminum-are zipped together to form the 30-foot antenna. In comparison with equivalent

conventional antennas, the Paraballoon has shown weight advantages as much as 10 to 1.
The antenna retains its accurate contour no matter how many times it is erected and dis-

mantled, so no contour checking is required in the field.

Major General Stuart P. Wright, Commander of Rome Air Development Center states: "This

outstanding development is a major break-through in the design of ground electronics equipment.
The air-inflated Paraballoon antenna is the key to a large and truly mobile radar set. It is now

possible to employ high-power radars in tactical situations and locations where time and trans-
portability are of utmost importance."

Design and development of advanced electronic equipment are only part of the service available

to you from Westinghouse. For complete information about Westinghouse capacity to produce

tomorrow's electronic equipment today, contact your Westinghouse sales engineer or write:

Westinghouse Electric Corporation, Electronics Division, Friendship International Airport,
Baltimore, Maryland. J-02300

YOU CAN BE SURE...I ITS'

Westinghouse

Here, the crew has assem- The paraboloids are zipped to a The 30-foot antenna shown here,

bledtheantennatripod.With two-ply neoprene-nylon tube. ready for operation, weighs only

a block and tackle attached This tube forms a stiff arch- 1690 pounds complete with its

to the radome crown piece, the main structural member of the base and tripod. It will rotate at

they are positioning the balloon-which holds the inflated 6 rpm driven by a 4 -hp motor.

antenna base antenna in position.
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By Maj. Gen. H. K. Mooney
DEPUTY COMMANDER, FIFTEENTH AIR FORCE A IR F 0 R C E

LIVING
'-p HE staff officer had orn out his found it beieficial to review periodi-

welcome by at least five minutes callv with all my officers a few of the
Ibefore he saluted and sailed out "do's and don't's of service life. Man\

of my office. I couldn't help but recall of us unconsciously slip into h lad
the other incident that morning. habits or becone lax in observinig

While driving to my office, I had customs or regulations.
noticed one of my staff officers walk- ThI'e officer who had just left my

ABOUT ing sprucely down the sidewalk. I office was a good example. After in-
told my driver to stop, rolled down trodutcinig his subject verbally, lie

THE the sedan's window, and asked the handed me a report to read. Then lie
AUTHOR officer if he would like a ride to head- continued wxithi a running comincii-

quarters. tary, an(d I found myx attention torn
He did. He opened the door, between trying to read and listen to

climbed in, and then profusely apolo- his ehatter at the same time. I had
gized for roughing imeup in the proc- invited him to sit down, but appar-
ess. After xve were settled I got the entl lie w\as afraid I would miss a

Not long ago General Mooney pub- impression that he felt I vas rather salient point. I had a hovering
lished these "helpful hints" in memo rude because I didn't move over to prompter.
form at his March AFB headquarters. the left side. At one point he was so diligent in
The reaction wcas so favorable that lie At the headquarters building he being sure I understood that lie
decided to put the material into article solved the problem by opening the leaned across moxy desk and pointed
form for is. Here's the result. General left door and easing out while my at an important paragraph in his r.-
Mooney has been in SAC since 1950, driver was holding the door open for port. Ilic pciil ie used as a rapier
in his present assignment since July me on the right side. In a ay I was finally caie to rest behind his ear. As
'55. Born in Neic Orleans in 1910, grateful that I didn't have to wrestle I passed the report back to him with
h's a 1931 graduate of West Point. him for the right to leave first. a comment, m\ excs rested for a
He served in a number of tactical Although it is the responsibility of moment On a copy of the Air Of-
asiginments and in 1944 took com- all of us to make constructive correc- cer's Guide.
mand of the 459th Bomb Group in tions on the spot, occasionally the MIany things xxhich an Air Force
Italy. He was graduated from the spots before our eyes start consuminr officer should or should not do are
iNational War College in 1950. too much of our time. I have therefore (Continued on page 61)
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TURNS JET BLAST" INTO A WHISPER
You stand within a few feet of a in the noise levels might otherwise
blasting jet engine, but your hearing be prohibitive.
is protected from an ear-splitting
roar that under ordinary circum- Made of plastic, the Ear Protector
stances would be intolerable and surrounds the ear without actually
perhaps cause permanent hear- touching it. Contact with the head
ing loss. is by means of a soft, replaceable,

The reason is RCA's Ear Protector, liquid-filled cushion that provides a

a new and scientific approach to the comfortable, self-adjusting seal. It Light in weight, highly efficient,
problem of excessively loud noise. may also be adapted for inter- sanitary, simple and inexpensive,
This device dampens out intense and com use, and for any other appli- RCA's Ear Protector belongs wher-
penetrating sounds, permitting you cation where noise can interfere ever noise becomes a menace or
to work comfortably in areas where- with efficiency, a nuisance.9 Defense Electronic Products

RADIO CORPORATION of AMERICA
Camden, N.J.
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EMERGENCY ESCAPES FOR H104 PERFORMANCE A/C CREWS!

e
0*

The men who challenge nature's greatest forces in to-

y's high performance aircraft will soon have emer-

*gency escape protection from ground level to aircraft
performance ceiling. Ejection seats will be equipped

eVV with a Rocket-Catapult *recently developed and pro-
* 0 duced by Talco.

cSled tests have proven that this unique design of a
canted rocket thrust in conjunction with catapult ejec-
tion can reduce deceleration to tolerable limits, increase
clearance of tail assemblies, stabilize seat attitude and

give complete "on the deck" escape capability. With
* only minor modifications, the new Rocket-Catapult* is

0 effective for the full performance range of any high

* performance aircraft.

The Talco Rocket-Catapult*, having the same mount-
0 0ing provisions, can be readily installed in all aircraft

* equipped with conventional catapults. Variations of
0 this basic, proprietary design are being completed for

a many advanced aircraft.

Talco experience in ballistic and cartridge actuated
devices can provide new approaches to the solution of
many problems, on the ground and in the air, with fast,
sure action in milli-seconds from "Packaged Power"units.

After the catapult tubes separate, the rocket
contained in the inner tube provides a contin-

In sled tests at .73 Mach, conducted at Edwards Air Force uing thrust through the center of gravity of
Base, the Talco Rocket Catapult* carried a man-seat mass to the man-seat mass, providing forward thrust
approximately 60 feet in a stabilized trajectory for a normal to counter air drag and upward thrust to insure
parachute deployment and landing. In other ground level aircraft clearance at high speeds and sufficient
tests at zero velocity the man-seat mass was ejected to a ejection height for a complete "on the deck"
height of approximately 220 feet, again, with full parachute escape capability.
deployment and a normal landing.

Engineers interested in this exciting new field are invited to contact us.

*Patent Applied for

~L

2685 State Street, Hamden, Conn.
Research, Development, Application Engineering and Manufacture for ballistic and cartridge-actuated devices.



HELPFUL HINTS FOR AF LIVING CONTINUED

not specificall covred bI regulations Do not substitute "buddy-buddy" Nicknames. When referring to a
or the Officer's Guide. Manly of the human relations for discipline. Con- subordinate in front of a senior, call
dos and don't's" are picked up dur- centrate onhinuan relations after you him by his rank and last name. Your

iiig cadet diys or are passed on by are sure that you have discipline. senior may not know who "good old
wodof mouth from older members NCO prestige. Do not call a non- Joe" is.
of the service. commissioned officer by his last name. Guessing games. The best answer

Others are based on common sense He is proud of the fact that he is a to "I bet you don't remember me," is
Mnd( good breeding. Although unwrit- non-commissioned officer and wants to say "NO" and turn \our back.
tcn, they have become law by tradi- to be called "Sergeant" Smith. When meeting someone you have not
[ion. Their proper observance distin- Deference. In automobiles, the seen for a while, always give \our
guislies a ell disciplined leader from senior sits on the right of the back name and rank and where you knew
the undisciplined marginal officer, seat. le is the last to enter and first him before. Cuessing games accom-

To assist us in maintaining our high to leave. If asked to join your senior plish nothing except to deflate the ego
standards, I made a list of the most who is already seated, enter the left of a thoughtless big shot, or embarrass
conmnonly overlooked "hints" and door-do not crawl over his feet. and lose a friend.
passed themon to the officers of the Walking in step. Men in uniform Gum chewing. This shouldn't even
Fifteenth Air Force. Primarily for of- should walk in step, the junior on the require comment but unfortunately it
ficers, most of them are equally ap- left. Adjust your stride to -our senior does. It is more fitting for a goat than
plicable to non-commissioned officers and he will meet you halfway. a commissioned officer in the Air
and airmen. They have also proven Force to chew while in formation, in
interesting to new members of the uniform in public places, or in your
Air Force, both military and depend- boss's presence.
cnts, who were unaware of their exist- Lounging in uniform on the street.
ence. Either walk, stand, or sit. Don't drape

around a handy post, pole, waste cal.

General Application or hydrant.
Phone dangling. If your senior calls

Leadership, discipline, human re- (Continued on following page)
lations. There is nothing "human"
about treatment received in the early
stages of cadet or basic training days.
Discipline mnust be taught first. Good a
huimani relationships call colome later. o

Lead the way. When showing a
senior or an inspector your activity,
lead the way. He doesn't know which
way to go and might turn into a dirty
closet, which you didn't want him to
see.

Punctuality. You know what will
happen to you if you are late for an
appointment. Be sure that when you 0
call a meeting you do not waste the
valuable time of your subordinates by
making them wait for you.
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HELPFUL HINTS FOR AF LIVING CONTINU

and asIs for ii LnIottinii \\Iihich \oiu ulbttonied n1lln1all\ iclieatCs over-

don't have readily available, do not eating or over-heating.
leave the phone to get it without first
asking if \on should. You might leave Serving on a Staff
an infuriated senior dangling on the
phone when he couldn't afford to wait Pencils on ears. If you want to look
for von to return. like a clerk, rather than a commis-#

iaintain that barrier. It is a cor- sioned officer in the Air Force, walk ( .
pliment to you that your senior can around with a pencil on your ear.
relax in your presence during off-duty Leaning on desks. Do not lean on
hours. The extent of the informality
and relaxation should be governed by
your senior not Nou. Do not extend
off-duty informality into the next offi-
cial day, if you desire to continue en- 5ZIjo\ able informal relations when you're
off duty.

R. H. I. P. Do not resent privilege,
extended to \our senior. Some day
von \\ill want the same. Remember, Visits by your boss. You should be
lie has worked up from the bottom complimented when your boss takes
throuigh your grade and has done time to visit Nour office. Assume that
without, just as ou are doing now. he has come for a specific purpose and

that his time is limited. Ask if you

WearingtheUniform can help him-do not imnmediatel\
pour our your problems to him. If his

Sunglasses case strung on belt. It time permits, when he is finished with
is all right for a Bo Scout to hang his business he may ask if vou have

anything to bring up.
Wild bores. An excellent way to

become unpopular is to hog the con-
versation and tell long pointless
stories. A surer way is to take the
time of other officers at an official

- gathering, such as a staff meeting, to
try to solve your particular problem
which is of no interest or concern to
the rest of the group.

vo.r senior's desk. If \oaretired, The three B's. Your senior's time is

requestvpermission tositdown. valuable and must be apportioned)Running commentary. After vN .O out to others whose problems are
probably more important than yours.

have presented a paper to your senior
In presenting the problem, BE Clear,to read, sit down and shut up. As BE Brief, BE Gone!

good as he may be, hie cannot read There is no known substitute for
your paper intelligently if you con-
tiouraeny to c- consideration and courtesy, and this
tinieotlk kiBiblical quotation is as valid todayBriefing distractions. When usinga asiwsvefrtvitn

as it was wh-enl first written:
accessories on his belt, but an Air pointer, point to that vhich you want "Dounto othersasyouxxould have
Force officer should not. your audience to see. Do not cover up to

. themn do unto you.--END
Hats tilted. if \our hat is uncom- the material xith the pointer. Return

fortable, take it off and hold it in the pointer to your side when not in
your hand. Do not tilt it on the back use, and keep it still. Do not distract
of your head like a taxi driver. your audience by using it as a baton,

Loosened neckwear. Do not unbut- golf club, or baseball bat.
ton the top button of a shirt or loosen Speaking distractions. While speak-
your tie while on duty. When you get ing formally or informally, do not dis-
hot under the collar, retire to a men's tract your audience by jingling change
room to cool off. in your pocket, twirling key chain or

Cuffs turned up. If it is hot enough eyeglasses, manenvering pipes, table
to roll up your sleeves, a short-sleeved finger-tapping, etc.
shirt is probably authorized. Wear it Odiferous odors. Do not enter vour
instead. senior's office while smoking your

Blouse unbuttoned. It is acceptable favorite pipe, cigar, or cigarette. If
to take off your blouse in the privacy your relationship is close and you
of your office. If your senior enters, know your senior does not object, it
or when you leave your office, you is permissible to smoke after you have
should put on your blouse and button been seated-otherivise refrain or ask
it up. The need to wear your blouse permission.
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' TEXASSIZL. . ... ... . ....
FOR DEVELOPMENT AND MA

Air Force Plant 66 near
McGregor, Texas, oper-

ated by Phillips Petroleum
Company, has facilities for
applied research, development,
test and manufacture of solid
propellant rockets. Phillips
family of rocket propellants-
made from common petroleum-
derived materials such as
ammonium nitrate, synthetic
rubber and carbon black-
are being used in rocket motors
for JATOs, large boosters, and
in other applications.

The Phillips family of solid
propellants provides practical
answers to many troublesome

ABOVE Process and inspection con- problems. For example, Phillips
trols, from mixing to final extrusion of ammonium nitrate type propel-
Phillips solid propellants, maintain high lants operate successfully from
standard o q y -75 to 170 F.. . can be stored

77*for long periods of time...
have exhaust gases that are
noncorrosive and relatively low
in temperature.

S LEFT, Readily available petrochem- Can our staff of experienced
icals are combined to make new low scientistsandengineershelpyou
castpropellants. in solving problems in propul-

sion systems, primary rockets,
booster rockets and other re-
lated matters? We invite you to
discuss your technical and pro-

BELOWWGiant extruders form solid duction problems with us.
propellants that are easily handled and
can be stored for long periods.

TROLEUM COMO-P
Bartlesville, Oklahoma

Address all inquiries to:
Rocket Fuels Division,

McGregor, Texas

i -saw



CAPABILITIES... Manpower, Tools and Experience

U%

No other ground support unit offers the complete flexibility
and "fast starting" action of the Beechcraft MA-3 Multi-Purpose

MA-3 Vehicle, now entering service with the U. S. Air Force.
______MULTI-PURPOSE

VEHICLES The MA-3 has 12.500 pounds draw-bar pull for towing aircraft,
which can be increased by adding to its gross weight. It has re-
ciprocating and gas turbine power plants, an air cycle type air-

POWER conditioner of 13-ton capacity, high pressure air compressor with
capacity of freeir at pressures up to 3500 PSI. The
vehicle can travel at 45 mph, maneuvers easily, has four-wheel

TANK-WING-MAJOR power steering, four-wheel drive and four-speed torque con-
SUBCONTRACT verter transmission (four speeds forward and two reverse).
PRODUCTION The MA-3 provides 28 Kilowatts direct current from two self-

cooled 500 ampere 28-volt generators; features split and single
BEECHCRAFT bus; has three-phase alternating current 60 KVA-45 KN and a

TRE self-cooled alternator, precisely controlled frequency 400 CPS.

Unexcelled in-the-field service by thousands of Beechcraft
BEECHCRAFT ground power units and a world-wide service organization add

TAPR to the advantages of this truly exceptional unit.

Inquiries from airlines, manufacturers, and others who desire
4-PLACE details of the most advanced and modern ground support unit

BEECHCRAFT will be welcomed by the Contract Administration Division,
Beech Aircraft Corporation, Wichita 1, Kansas.

6-PLACE
BEECHCRAFT

TWIN-BONANZA

______eechrft 8-PLACE
BEECHCRAFT

SUPER 18

BEECH AIRCRAFT CORPORATION, WICHITA, KANSAS, U. S.A.



Defense or Delusion?

NDIlIDUALS and nations throughout histor ha1e tributing to the Allied d terrcnt, then giving substance

sought for ways of obtaining "defense o the'cheap." to national cold war policies and being available to deal
By the time of the Crusades it was appreciated that with outbreaks of limited war, and finally taking an effec-

one armored horseman wvas the equal of many foot tive part in global war should it break out.
soldiers, and that the initial capital outlay was soon made Of these defense priorities the last three are the tra-
good by reduced running costs. So also in the turbulent ditional roles of British forces, under different names;
days of Stephen and Matilda peaceably minded barons these roles therefore need no discussion. The purpose of
found that the thick walls of a Norman keep were a more this paper is to discuss the first, newest, and most vital
economical deterrent to aggression than a large standing role listed, that of the Allied deterrent. It is intended to
army. In the Inineteenth century Great Britain was able investigate the history of the deterrent, to consider its
to maintain a widespread empire very cheaply; elements political and military implications, and to examine its ad-
of her small regular armx could be moved quickly to any vantages and limitations as an instrument of Western
outpost of empire which needed help, because the nations policy. In fact, the vital question is whether the deterrent
of Europe were too preoccupied with military rivalries \\ill deter aggression; such side issues as whether there
to dispute Britain's masteryI of the seas. should be is graduated deterrent or whether the pro-

Todaiy defense is no longer such a simple matter; thick vision of deterrent forces should be left to the United
walls and ia moat are no longer protection against attack, States clearlx stand or fall on the larger argument.

while Britain's security would not be materially increased
if Britannia did still rule the waves. Man's mastery of the The Theory of the Deterrent
air, and his mastery of the fission and fusion processes,
have increased both the costs of defense and the conse- 'Thc Concise Oxford Dictionary defines "deterrent" as
quences of failure. The running costs of a modern military that which discourages or hinders by fear, dislike, or
Machine are vast, as are the capital outlay and manpower trouble. The formalized theory of the deterrent has been
requirements involved. Technological progress must be evolved since 1945. It was clear in the immediate post-
enisured; this necessitates unremitting research and de- war years that i victorious Soviet Russia vas determined
\clopment by the best brains in industry. In fact, defense to fill the gap in Europe left by the defeat of Nazi Ger-
of the Western nations would be a matter of fine judgment moalv; Russian armed might was so preponderant that
purely from the military side; the problem is made more the Western nations would have been powerless to inter-
acute by the ideological nature of the conflict. How ever vene oi land. However, the USA possessed both a

prosperous ai nation may be, national prosperity mist be monopoly of the atom bomb and the ability to deliver
reduced bya heavy defense budget, because defense pro- it against targets ii Russia. Because the USA was milai-

duction and expenditure, being essentially non-productive, festly prepared to react with nuclear retaliation against
must be inflationary. Thus the Communist nations tend any Soviet aggression, the aggressive intentions of the
to gain from either over- or under-provision for defense Soviet Union remained intentions.
by the Western nations. The theory of the deterrent has been associated with

The current Western solution to this problem is reflected nuclear weapons. Nevertheless, the lesson of history is
in the United Kingdom's 1956 Statement of Defense, and that the principles of war remain immuitable even though
particularly in paragraph eight. This paragraph lists tile weapons change. It is therefore profitable, when deciding
roles which British forces are to carry out as, firstly, con- whether the present deterrent is a short-lived phenomenon

created by a fortuitous combination of circumstances or
This article appeared originallU in the Decemiber 1956 a reliable prop against aggression, to consider whether,
issue of The Hawk, the Joirnil of the Roal Air Force ill the past, aggressive people or nations have ever been
Staff Colleges. It is reprinted here with special permissio. (Contibnel0d On followeing page)
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THE DETERRENT CONTINUED

deterred from aggression through fear of the consequences. can retain its effectiveness as a threat to aggressors after
The history of mankind to date can be told entirely in its numerical superiority has been surpassed. It is there-

terms of wars. Originally these wars were fought by fore considered that the Allied deterrent is theoretically
primitive man against the predatory forces of nature; capable, for the measurable future, of preventing aggres-
later man fought man for control of the earth's resources. sion.
The consequences of defeat were severe; until the emer-
gence of the coherent nations of the last millennium, PoliticalAspectsoftheDeterrent
defeat in war was the prelude to wholesale massacre or
enslavement. Thus the Trojan nation ceased to exist M. Clemenceau said, "War is far too serious a busi-
after the fall of Troy, while only a nation with such ness to be left to the soldiers." Thus undoubtedly the
intense racial force as the Jews could have survived the decision that the deterrent force should become a retalia-
Captivity. A later proof that fear of the consequences tory force would be taken by politicians. The autocratic
of war is not in itself a force for peace can be found rulers of Soviet Russia would be likely to make an in-
in Great Britain's and France's decision to go to war in telligent appraisal of the Allied deterrent; equally they
1939 under the imagined threat of 3,000 German bombers. would be unfettered by public opinion when making the

Nevertheless, there were two periods of history when decision to launch the ultimate weapon. In the case of
all civilized nations found the prospect of aggression un- democracies, craven politicians have on occasions been
inviting. In each case overwhelming power was concen- swept to greatness by a courageous people; this seems
trated in the hands of a nation which, whether through unlikely to happen in the nuclear age. There is, in fact, a
sated appetite or intrinsic virtue, had no call to threaten danger that the Allied deterrent might be made in-
peace. For nearly 400 years the Pax Romana was main- effective at a critical moment by a failure of Western
tained by the deterrent threat of the Roman legions; the will power, except in the face of critical or global
fate of Carthage was an adequate warning to potential aggression.
aggressors. For most of the nineteenth century the over- The very effectiveness of the weapons at the disposal
whelming power of the British navy ensured peace of a deterrent force is a liability. The opinions of the
wherever sea power could be decisive. Determined Rus- neutral, uncommitted nations are important today, be-
sian moves toward the Dardanelles were frustrated in cause these nations lic across the world's major centers
1827, 1857, and 1875 at the cost of one limited war of oil production. Suspicion by these nations that the
in the Crimea. Nevertheless, both deterrents were brought Western nations intend to use their deterrent forces other-
to an end, the first by internal disruption and the second wise than as pure deterrents to Soviet and Chinese aggres-
by the emergence of the German navy. sion might weaken still further the Western position in

The modern deterrent of the nuclear weapon delivered the Middle East; equally, the use of part of the nuclear
drastically and suddenly from the air undoubtedly repre- deterrent force in a limited war, and especially one with
sents both a more overwhelming and a more easily recog- the stigma of colonialism, might well evoke political and
nizable threat than either of the historical examples. economic sanctions by the neutral nations. Finally, if the
Furthermore, now, provided the deterrent force retains Allied deterrent failed in its primary object, so that the
its power to deliver, the presence of hostile deterrent major powers of the world were crippled by an exchange
forces need not, as hitherto, reduce its effectiveness. No of nuclear weapons, the so-called victor nations would
rational government authority would voluntarily embark have to reckon with the neutral nations.
on aggression while there was even a possibility of a
few retaliatory hydrogen bombs striking vital targets in MilitaryAspectsoftheDeterrent
the heartland.

Nevertheless, it is necessary to take this discussion on Ultimately, the value of the deterrent rests on its
the philosophy of the deterrent one stage further. Theo- capability as a military force. So far the Allied deterrent
retically, the deterrent may have rendered global war has been maintained by a force of strategic bomber air-
obsolete, as far as global wars for imperialistic or ideologi- craft capable of delivering nuclear and other weapons
cal reasons are concerned. Prehistoric wars, however, to the majority of targets in Russia and China. Until
were fought for the limited available resources. In 1956, recently the existence of this force was sufficient to deter;
the reserves of some of the minerals at present con- the subsequent emergence of Soviet Russia as a sig-
sidered vital to modern civilization are dwindling in nificant airpower has altered the picture. The existence
terms of present consumption. Pressure on these reserves of hostile deterrent forces need not detract from the
will increase as the advancement of underdeveloped areas effectiveness of the deterrent; nevertheless, the nuclear
gains momentum. The land masses of India and China bomber force must retain its ability to deliver. This ability
contain the largest concentrations of underdeveloped peo- must depend on the deterrent force's state of readiness
ple and the smallest Promise of untapped mineral resources. and the security of its base in the face of possible enemy
Thus progressive industrialization of India and China will attack, and on its ability to penetrate to enemy targets.
reduce rapidly the world's resources of such commodities One of the undisputed advantages of a nuclear air
as oil, copper, rubber, and iron. The threat of possible striking force is that even partially successful retaliation
retaliatory action might no longer deter a nation whose might make aggression unprofitable. Thus a logical prelude
alternative to war should be economic strangulation. to aggression would be an assault on the bases of the

In fact, one lesson of history is that the two mutually deterrent force. It would therefore be the duty of the
hostile power blocks will inevitably clash as the resources bomber force commander to maintain his force at such
of capital, food, fuel, and living space dwindle. Neverthe- a state of readiness that successful surprise attack on
less, the world is only slowly approaching this stage at his aircraft on the ground would be unlikely. While
present. History has also shown that overwhelming force the deterrent relies on manned bombers, the question of
in the right hands has twice been effective in keeping the readiness can be reduced to that of aircraft and crews.
peace. Moreover, modern technical developments have The requirement for readiness will inevitably render cer-
resulted in the nuclear deterrent becoming a force which (Continecd on page 69)
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for Navy's new A3D Skywarrior...

Flight Control Systemn by Sperry

Fast, long-range jet attack bombers like the accuracy and reliability required during

new 600/700-mph Douglas Skywarrior bombing runs and the long hours of flight

require super-precise flight control sys- back to its tiny landing field afloat.

tems to match their flashing speed and The S-5 Flight Control System is onl
power. And the need for precision control one of many Sperry systems designed
becomes even more critical when they're especially for the job to be done. Other
designed, like the A3D, to carry many Sperry systems are in use today on many
types of the Navy's carrier-based weapons. of the world's leading airlines, on hun-

This need is fully met by Sperry's dreds of business planes and on thousands

advanced S-5 Automatic Flight Control of military aircraft.

System, specified for all of the A3Ds. Write our Aeronautical Equipment

Biggest and most powerful aircraft ever Division to find successful solutions toyour

built for carrier operations, the Skywarrior flight control problems. You'll find Sperry

multiplies the scope of our Navy's combat engineers well qualified to help you.

range potential. In so doing, it imposes

extra demands on its navigation and con-

trol system. For example, Sperry engi- R. P. SNODGRASS, Director-Flight

neered a special feature into the S-5 Research ourSAeronauticalEquip-ment Division. Serving aviation as U
system which permits the rudder channel engineer, analyst and test pilot, he Gieat Neck, New York
of the automatic pilot to be used as a yaw directs Sperry's fleet of aircraft,

evaluating new equipment and low- DIVISION OF SPERRY RAND CORPORATION
damper. weather flying techniques SROOKLYN * CLEVELAND * NEW ORLEANS * LOS ANGELES

Beyond such special requirements SEATTLE . SAN FRANCISCO. IN CANADA: SPERRY GYRCs

Sperry's -5 system meets all standards of COPsNSY OF CA NA LTD., IoST5EAL, QUC C



Where lives depend on
Skill and Reliability

Landing aircraft in heavy overcast takes the highest order
of skill from pilot and controller - and equipment of
utmost reliability.

The Surveillance and GCA radars serving airports are
designed for virtually continuous performance. In most
of these radars you'll find Raytheon magnetrons and
klystrons-to insure utmost reliability.

C.A.A. records show, for example, that the Gilfillan ASR-1
radar at Boston gave 8,760 hours of performance with less
than 1/10 of 1% involuntary downtime-proof of the
reliability of the Raytheon tubes in this equipment.

Raytheon is the world's largest maker of magnetrons and

Excellence in Electronics klystrons and other microwave tubes-a major achieve-
ment that has furthered its reputation for "Excellence in
Electronics."

RAYTHEON MANUFACTURING COMPANY

Waltham 54, Massachusetts



THE DETERRENT CONTINUED

tain technical conventions obsolete. Lengthy pre-flight insecure base or inadequate readiness. Their weak link

inspection and arming procedures will be impossible, as may easily be a jammable guidance system. Provided

it will be advisable to match the degree of readiness Western scientists can solve the technical problems in

required to the expected time of radar early warning. time, this type of missile w\ould seem to provide the

Also, traditional briefing procedures for air crews are cast-iron deterrent to aggression.

incompatible with readiness. Ideally, each crew could be
pre-briefed on one main target and, by flying regular The Deterrent as an Instrument of
practice simulated profile flights, would be constantly Western Policy
ready to go to war against that target. In times of ten-
sion pre-planned operations could be flown at short notice Principal criticism of the decsion to concentrate on
by crews held at "Tarmac readiness," "Cockpit readiness," making a contribution to the Allied deterrent as a higher
and even "Airborne readiness." Ideally a crew-to-aircraft priority than providing forces to deal with limited and
ratio of two-to-one would cater for sick and absent crews, cold wars seems to stein from the fact that the threat of
although in practice such a high ratio would tie up a global waris like an iceberg-seven-eighths are out of
large proportion of the force in training, and reduce the sight. Meanwhile, Western cold war reverses are as clearly
amount of flying available for operational crews. seen as the Western inability to deal with them. The

The complicated ground organization of an air striking fact that possession of nuclear preponderance did not
force requires, above all, a secure base. The Air Defense enable the West to hold Indo-China or to stay in Suez is
Force must play its part in the maintenance of the not condemnation of the deterrent but of the Western
deterrent by ensuring this. Although defenses are not political position. Recently liberated nations of the Middle
considered likely to guarantee a 100 percent kill rate, East and Far East are hostile to the so-called colonial
saturation raids are impractical with high-yield weapons; powers; Western nations cannot impose their will on
thus a twventy-five percent destruction rate against the them with nuclear weapons, but equally they cannot
first wave of an enemy air attack against the bases of match them man to man in a series of conventional limited
the deterrent force might ensure sufficient breathing wars. Meanwhile the deterrent seems to make the best
space for twenty-five percent of the deterrent force to use of Western technological knowledge. If the deterrent
retaliate. While this possibility remained, aggression remainseffectiveitwillat leastavoid the greater evil
would continue to be risky. Naval forces could extend of Russian and Chinese overt aggression. If the Western
thedegreeofearlywarning.Thearmywouldundoubtedly nations can maintain their economic and political position,
be fully engaged, in times of tension, in maintaining the thenewlyindependentnationsmaydecide, vhen they
security of Western home and overseas bases. In fact, come of age politically, that the West as well as the East
it might be argued that the real function of the North has something to offer. They will not make this decision if
Atlantic and Southeast Asia Treaty Organizations is to the Western nations have fought theirgrowthalltheway
maintain secure bases for the Allied deterrent. and beggared themselves in the process.

The positive benefit of an adequate state of readiness
and a secure base is that air crews of the deterrent force Conclusion
would, if ordered to retaliate, be able to take off and
locate their targets. Nevertheless, the theoretical ability Despite the apparent lessons of history, the concept of
to locate a target would be of no avail if aircraft did the deterrent is theoretically sound. Thus, to quote fron
not have the power to penetrate to, and bomb, the target. the White Paper on Defense, the increased power of the
A bomber force with only a night capability would gain deterrent has made global warfare more frightening and
nothing from immediate readiness if the order to attack less likely. Against this the Allied deterrent will not
came at first light. Nevertheless, the scales are tilted in live up to its name unless potential Communist aggressors
favor of the Allied deterrent in certain ways. New de- are convinced that the Western nations have sufficiently
velopments in jamming techniques promise to extend the courageous leadership and national will power to oppose
scope of radio countermeasures. In addition, bases of aggression with the ultimate weapon. In addition, service
the Allied bomber forces are ranged round the periphery and national organizations in the United States and Great
of a large land mass. If, at a later date, medium bombers Britain must be sufficiently developed for the launching
can no longer penetrate by day, long-range fighter bombers of retaliatory forces to be possible, if necessary in the
may be available to mount the deterrent by day against face of enemy nuclear attack. Finally, the power of the
fringe targets while the medium- and long-range bombers deterrent will be increased still further, and its weak-
hide out on dispersed airfields. Later, when the Allied nesses reduced, if the Western nations can master the
air striking force is no longer capable of winning a nuclear problemsontheintercontinentalballisticmissileintime.
exchange in the face of Russian guided missile defenses, Nevertheless, the deterrent's days may well be num-
there would still be the danger of a few hydrogen bombs bered. If competition for the world's resources continues
hitting enemy vital targets, and thus still a deterrent. to increase, nations may one day be faced with the alter-

It was suggested (luring the discussion on the theory natives of certain economic extinction or possible nuclear
of the deterrent that the principles of war remained im- devastation. The freedom-loving nations of the West might
mutable while weapons changed. A glance into the future find the gamble worthwhile. Against this the deterrent
confirms this view. The deterrent will continue to deter has attained its present status through the development
aggression so long as the air striking force is seen to of nuclear weapons. Possible future developments of
be an effective and ready force. Danger periods must nuclear power may extend the life of the deterrent to
be those when potential aggressors feel that retaliatory war by making available to the world inexhaustible sources
aircraft can be caught on the ground before take-off or of power, thereby limiting the possible causes of war to
destroyed in their entirety before reaching vital targets. the traditional ones of ambition, ideology, and greed. In
The next stage in development should produce inter- either case the Western nations, and especially the United
continental ballistic missiles. These missiles will not have States and Great Britain, will have to maintain their tech-
the possible weaknesses of the present deterrent of an nical prowess, their vigilance, and their courage.-Evn
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The imagination and engineering skills Such achievements show Pratt&Whitney
which created so many outstanding Pratt Aircraft's ability to develop the right kind
& Whitney Aircraft engines-from the de- of engine at the right time . .. whether
pendable and efficient Wasp to the widely- piston engines, turbojets or turboprops-
used J-57 turbojet-are today pushing or entirely new engines of the future.
ahead in projects which can influence the Today, nearly every branch of theoretical
whole future of aviation, and applied science is contributing to

Operating in the nose of this modified progress in aircraft propulsion at Pratt &
Douglas C-124 test bed aircraft, for ex- Whitney Aircraft. Specialists in nuclear
ample, is the Pratt & Whitney Aircraft T-57 physics, advanced metallurgy and elec-
propeller turbine. A major advance in its tronics, chemical engineering and many
field, the T-57 combines a power potential other fields-all have vital roles. Whatever
never before realized in a propeller turbine form the future takes . . in new principles
with many operating advantages for effi- of propulsion, new materials or new fuels
cient, long-range flight. Power plants with ... Pratt & Whitney Aircraft is prepared to
these capabilities are required for giant offer continued advancement in power
aircraft still under development. plant design and production.

Pratt & Whitney Aircraft
MAIN OFFICE AND PLANT: EAST HARTFORD, CONNECTICUT * BRANCH PLANTS: NORTH HAVEN, SOUTHINGTON, MERIDEN

In Canada: Canadian Pratt & Whitney Aircraft Co. Ltd.



Alaska's

TEXAS TOWER

Two AF idrai men brave now ad fiecC cold as theN plod IoNard their operations hiiiding at Alaska's Texas Tower.

By T/Sgt. Benjamin F. Blackman

N A lone, barren rock, which at the enclosed antennas far above outlines of the strange-looking black

nudges its way up through the them in a vain attempt to disrupt domes silhouetted against overcast
North Pacific runs of the Japa- their \igil. Arctic skies outside hold no glamour

ncse current some two hundred miles But the powerful radar screens, for these and other Air Force per-
off the coast of Alaska, a new watch- firmly held by reinforced concrete sonnel at the northern outpost. Yet
dog for the defense of America has bases and covered with balloon-like they take satisfaction from the fact
lifted its eves into the uneasy Arctic rubberized domes, ignore the futile that they are forward sentinels.
skies, closing a dangerous gap in the gestures of the turbulent sea and keep One of these young men is twenty-
increasingly powerful radar wall of their silent watch of the northern skies one-year old A/IC Paul Buzhardt of
the polar region. The men who oper- for unknown planes. Greenwood, S.C. He entered the Air
ate this unique warning bastion call it In a small operations building at Force two years ago and attended
"Alaska's Texas Tower." the base of the towers, a group of Air radar school before going to the re-

But unlike the radar stations off the Force men go about the serious busi- mote station in Alaska six months ago.
east coast of the US (which stand ness of watching for small greenish His feeling about the assignment out
sixty feet above the Atlantic on great spots on radium-dialed instruments- on the island is typical of others whose
steel legs), Alaska's dome-topped spots signaling that the "big eyes" daily task is now considered routine
towers have been erected on a small spinning above have picked up a mov- duty.
snow-shrouded plateau and reach ing object in the sky. "We stay here watching for some-
more than 200 feet above the restless The realization that the nation's ex- thing we hope we'll never see," he
icv waters of the Gulf of Alaska. istence could well depend on their volunteered, staring intently at the

Lashing waves, encouraged by 100- alertness is evident on the stern faces bright revolving arm on the radar
mph winds, break against the sheer of these trained youngsters during scope. "But if enemy planes come,
rock cliffs and fling their spray upward their twelve-hour watches. The dull (Continued on page 74)
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American Airlines selects E R to design and build simulator
for Boeing 707 Jet Transport

Long before American Airlines takes delivery of its first crew members will already be familiar with the 707's every
Boeing 707 Flagship, its flight crews will have the equivalent characteristic, and many hours of costly in-flight training will
of hundreds of hours of all-weather flight operations in this be eliminated.
new jet transport. For, American has awarded to the ERCO Introduction of the 707 brings to American's passengers a new era
Division of ACF Industries the contract to design and build in transcontinental flight- Los Angeles to New York non-stop in
a flight simulator for the 707. an estimated 4 hours and 15 minutes! ERCO is proud of its selec-
The ERCO simulator will exactly duplicate every operational tion to produce the simulator for this magnificent new aircraft.
aspect of the 707 aircraft before, during and after flight.
Thus, when American Airlines inaugurates its jet service,

R OfNRor ousTRnms. -COnPo

ENGINEERS-investigate career opportunities at ERCO.



ALASKA'S TEXAS TOWER lCONTINUED

the small island is a lesson in how the
men of today's Air Force face the job
of being prepared.

An old timer at the site, who never
tires of reminiscing about "howy things
were then" and "how \ve were almost
blown off the island," is T/Sgt. Arville
F. Sullivan of Wichita, Kan. Now
chief operator of the eight giant power
generators that provide electricity for
the site, he has already served his one-
year tour at the installation and has
extended for an additional period.

"There was plenty of power on the
island when we first landed," he
mused, "but it was in the form of sleet.
rain, and forty- to fifty-mph winds.
WVe thought that was enougah, but
Mother Nature must have found an

. - additional charge somewhere and
flung it all right at us.

"It was just after wve finished settig
up our- tents that the big blow'

A iC Paul luzihardt enter,. the opertations building. the heart of tie Tower. started," he remembered. "A new\
storm packing 100-mph winds hit us.

w e'll put the finger on them-but "Saucy One, Angels Twenty, Speed, The snow was blinding. It almost
quick." Three Fifty, Out. . . . Pillow Fifteen. wiped us out completely.

The intricate radar sxstem is so . . . Bandit Crossing to Starboard, This veteran of fourteen years cx-
rigged at the island istallation that Level, Punch, Over." plained how the men had erected the
the second a moving blip appears on "Saucy One, Judy. . . . Sancy One, tents on wooden floorings in an effort
the illoninated scope, a warning is lioger, Standing B\, Out. . . . Saucy to make things more comfortable.
flashed by the operator to the Alaskan One, Splash, Over." Strong ropes lashed tent platforms to
Air Command's Combat Operations The pilot follows his directions: anchor pins driven in the frozen
Center on the mainland. Within "Angels Twenty" orders a climb to ground between the rocks.
seconds standby pilots are racing to- 20,000 feet. The pilot helps by dis- "At one time." he continued, "I felt
iiard their planes. But the job of the closing visibility (Pillow) of fifteen my tent being lifted clear of the rocks
radarscope operator just begins when miles. Not until the word "Punch" and actually shuddering in the storm.
the jet interceptors race into the air. does the radar observer aboard the jet The ropes must have stretched a foot,
He must direct the attacking pilots to intercepter take over the scarch. but they held. To top it all, big waves
their target. From the timedthe sleek "Splash" indicates a successful attack. foamed over the high cliffs, drenching
fighters take off. they are entirelv It's all over that quick, and the op- everything \we had, and the strong
under control of the voung airman lin erator at the remote site directs his wind was pounding a few loose oil
the darkened operations room at the birdmen back to lion base. drums about the area like tennis balls.
isolated site. It was little more than ita year ago Things got worse by the minute.

In the strange language of this that the Alaskan Air Command sent "It seemed," Sullivan grinned, "as
breed, the scope operator talks into the first group of twenty-one special- though the Pacific itself resented our
the mouthpiece of his radio headset. ists to the "rock." Their first duties being on the island and that it was

Fragments of the twio-way coiver- showed no resemblance to the task for doing everything it could to drive us
sAtion drift out. which they were trained. The station awav.

'Saucy Onethis is Suntan, Roger, had to be readied betore it could op- A few days after the storm, several
tort Five Zero for Bandit Over., crate. The saga of these early das oin barges, loaded with equipment and

supplies for the site, approached the
island's north end and ground onto
the rocky beaches at high tide.

Simultaneously, an Alaskan Air
Covmmanid transport. carrying addi-
tional men, lauded at the small air-
strip that had been leveled out on the
beach.

7, According to Sergeant Sullivan. the
,i men wvorked in tvelvc-hour shifts to

- -- , -- offload the delicate equipment. It was
carried across rocks and fine gravel
beds to a safe distance from the rolling
wvaves.

"In eight das and nights," he re-
imarked, "we unloaded and placed

The Toweri stantis on a sniowy plaiteau above tIe waters of tih Gult f Alaka. (Continited on page 77)
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These MODERN Recirculating Ball Units can help you...

Saginaw b/b Screws guaranteed 90% efficient Saginaw b/b Splines average 40 times lower
- offer 6 major advantages for designers friction coefficient than sliding splines

Available in custom machined and commercial Transmit or restrain high torque loads far more
rolled thread types-have been built from 11/2 efficiently-have been built from 3 inches to 10
inches to 391/2 feet long-% to 10 inches diameter. feet long-s inch to 6 inches in diameter.

Nut glides on steel balls. Like stripes on At end of trip, one or more tubular The Saginaw b/b Spline radically in- The steel balls recirculate in closed
a barber pole, the balls travel toward guides lead balls diagonally back creases the efficiency of transmitting circuits formed by mating longitudinal
end of nut through spiral "tunnel" across outside of nut to starting point, or restraining high torque loads. In- rceways spaced around the circum-
formed by concave threads in both forming closed circuit through which stead of sliding against each other, forence of inner and outer splines.
screw and mating nut. balls recirculate. surfaces glide on rolling balls. Guides return balls.

VITAL POWER SAVINGS. With 4TEMPERATURE TOLERANCE. Nor- This revolutionary new kind of spline utilizes the same basic
guaranteed efficiency of 90%, Sog- mol operating range isfron -75 to

inow b/b Screws are up to 5 times as +2750 F., but assemblies have been de. principle pioneered by Saginaw in the ball/bearing screw.
efficient as Acme screws, require only Y5 signed in selected materials which function it permits new engineering designs never before practical-
as much torque. This permits much smaller efficiently as high as 900' F. These units le. .
motors with for less drain on the electrical are practical where hydraulic fluidsboae literallyletsyouachieve theimpossible"!Inanyapplication
system. Circuitry is greatly simplified. lost efficiency or reached their flash point where column length must change under torque load, the
u/9SPACE/WEIGHT REDUCTION. Sag- 5 LUBRICATION LATITUDE. Even if Saginaw b/b Spline offers greatly decreased friction, less

inow b/b Screws permit use of smoler lubrication fails r cannot originally wear, longer life, more dependable operation. It can be
mat.rsandgea rboxes; elimtioepmps be provided because ofetrmeetempera. er ogrlfmr eedbeoeain tcnb
mccuIotors and piping required byhs' tures or other problems, Saginaw b/b fitted with integral gears, clutch dogs, bearing and sprocket
drouli. I naddition, Saginaw b/b Screws Screws will still operate with remarkable
theoslcs In additt, Saind lighter S s efficiency. Saginaw units hone been de- seats or a wide choice of other attachments for use with
thaemsebeena ngmaled o mli.to sigced, boilt and qualified for operation electric, hydraulic or pneumatic units. To convert push-pullto
3 9 1/2 ft. inlength, withoutanylo bricotion.ILS arotary motion, helical types are available with very high leads,

FAIL -SAFE PERFORMANCE. Far less rn fo 01t 0:PRECISE POSITIONING. Machine- 6 AangPERFORomAN:E.Farless1PO vulnerable than hydraulics. In addi-
ground Saginaw b/b Screws offer a tion, Saginaw offers three significant ad-

greatadvantageoverhydraulicsorpneu- vantages over other makes: (1) Gothic SEND TODAY FOR THIS FREE 1957matics because a component can be posi- arch grooves eliminate dirt sensitivity, in-
tioned at a predetermined point with crease ball life; (2) yoke deflectors and ENGINEERINGDATABOOK
precision. Tolerances on position are held (3) multiple circuits provide added assur-
within .0006 in./ft. of travel. once against operating failure.

Saginaw Steering Gear Division

General Motors Corporation

b/b Screw and Spline Operation

Dept. 4AF, Saginaw, Michigan

Please send new engineering data book on Saginaw b'b Screws and

ISplicesfto:
NAME

I COMPANY TITLE

~~aring ants 9I ADDRESS

SAGINAW STEERING GEAR DIVISION OF GENERAL MOTORS
CITY ZONE STATEWORLD'S LARGEST PRODUCER OF BALL BEARING SCREWS AND SPLINES a



NORTH AMERICAN HAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY IN THE WORLD

FURY*vIN THE NAVY'S AIR ALRMV
The Navy's air armadas, powerful defenders of the nation's seas and shores,

have anew and lusty member. Itsthe FJ-4-latest and greatest of
the famous FURY family that pioneered jet operation and swept-wing

performance in carrier squadrons. It climbs faster, reaches farther, and
strikes harder than any of its predecessors. Thedesign, development

and production of the FJ-4-at North American's Columbus Division
-is another example of the constant cooperation betweenthe

Armed Services and American industry in the interest of national security.

Los Anrcrs. Dosney, Canoga Par,resno, California; Columbus, Ohio; Neosho, Missouri 'I



ALASKA'S TEXAS TOWER CONTINUED

into position more than 1,000,000
pounds from the rocking barges."

Sincethat time the labo tsot c
men have been enjoyed notny't\b
them but also by other men who ha
been assigned to the island. It is io

one of the most modern remote sta
tions in the Air Force and is known
in the Alaskan Air Command as th'
Waldorf-Astoria of radar sites in the
Territorv.

The largest building on the tini
isolated pinnacle is a tvo-story strl-
ture, which houses the 100 or moir
personnel Spacious rooms, equipped
with Hollywood-style beds, inner-
spring mattresses, clothes closets, and
writing desks with chairs, provide con-
trasting comfort to the bitter weatl
intside.

The long hallway, extending til.
length of the building, measures mun

than the length of a football field. One of the busiest men at the Tower is CWO Norman Schauer, not only ground
Doors lead off from this passageway radar supervisor, but also in charge of the conmuication centers, radio and ECI

to the small theater, barber shop, dis- operations, and maintenance for communications and photographic equipment.

pensary, radio station, recreation hall,
and a cozy library wvith more than chief were doing off-time duty as store again, to the mess sergeant's relief.

1,000 books on its shelves. clerks. Everyone at the radar site is geared

The dining hall, centrally located "Nearly all the work is voluntary," for most anything. Their work is seri-

on the first floor, is operated by a full the CO boasted. "Our biggest prob- ous and they play in the same manner.

staff of cooks and helpers, vho pre- lem is with barbers, but then, we do When the clutching cold of winter

pare their menus on the same schedule have some men who 'cut a pretty gives way to spring, there are many
as that of any main Air Force base. good head of hair.'" ways of eliminating monotony. Tem-

The extreime weather conditions Many of the airmen have their own peratures climb to a comfortable sixty

that exist most of the time keep the short-wave radio sets. A popular hob- degrees in June, July, and August

men indoors when they are off duty, by is trying to outdo each other in each year, and the once-frozen terrain

but the occasional drone of an aircraft the number of stateside stations they sends up more than 100 species of

engine heard above the whistling can pick up at night. flowering plants that dress up the little

winds brings everyone outside. It The beguiling voice of Moscow island for a short while. Thousands of

means mail from home. \loll who has aimed her propaganda migratory birds flutter over the rocky

Is there a morale problem at the at American servicemen in the Alas- cliffs during their annual rendezvous.

Pacific station in the Far North? kan area for several years, has been Hair seals flounder over the glistening

Commander of the site, Capt. Lorenzo heard on everyone's radio. rocks and frolic along the smooth

D. Baird, Jr., of Houston, Tex., thinks Echoing the sentiments of all re- gravel beds of the narrow beaches in

not. garding "Molly" was A/IC Joseph D. the momentary wonderland.

"Most of the men stay too busy to Butler of Quincv, Fla., a shift leader This is "Alaska's Texas Tower,"

have morale problems." he says."They in the dining hall. "It's a lot of bal- standing in the cold North. Men find

know their tour is for one year and try lyhoo and I'm not impressed," he said. discomfort in the bleak winter season.

to make the most of it. Once during Even the sports-minded airmen They marvel at the splendor of the

their stay, they can fly back to the have improvised to keep themselves in short summer. But above this, they re-

main base at Elmendorf, near Anchor- shape. A small building, housing the main steadfastly alert in the vital job

a.ge, for a few days' leave if they can site's two vehicles, has been converted of being the forward eyes in our na-

he spared. But not all of them take into half a basketball court-goal and tion's defense against an enemy at-

advantage of that, all. They hope to organize a team and tack across the Arctic.-Exo

"There are no special personnel as- enter the command tournament this

signed to take care of the added facili- season. ABOUT THE AUTHOR

ties such as the library, radio station, Ingenuity has been the keynote of This is Sergeant Blackian's first ap-
and rec hall. We don't even have a success at the site. Even interim pearance as one of our authors since
regular barber. Our radar, com- vacancies in "hard core" jobs pose no the January '51 issue. At that time,
munications, and administrative men great problem. as a FEAF coibat correspondent in
double up on these jobs." Recently, the only coffee urn on the Korea, he wrote "One Vay Out" for

The captain's duty roster reflected island failed to percolate. No elec- us-the story of how Combat Cargo
what he said. A radar operator was trician was available at the time, and planes helped supply and evacuate
listed as librarian. From 6 a.m. to 6 the mess sergeant was frantic. To his UN forces trapped by invading Chi-

p.m. the specialist peers into the rescue came A/1C Rudi Kasel of Ken- nese in Northern Korea. From late

scopes in the operations building. At more, N.Y. A telephone maintenance 1951 until 1953 Sergeant Blackman

night he keeps the library open until repairman, Rudi's knowledge of elec- teas the editor of Stars and Stripes in

10 p.m. A crane operator and the fire tricity soon had the coffee boiling Japan. He's now stationed in Alaska.

AIR FORCE Magazine * March 1957 77



/ LET'S HAVE YOUR JET BLAST
/ In "Jet Blasts" you can sound of onanysubjectyouwant.We'll

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

" et Blasts" irom service personnel do not necessarily report official policy.

Is a United Nations Police Force Really Practical?
What kind of a United Nations whether or not to make any military family and better schools for his chil-

police force? Despite the moral sup- units available. Not until each and dren. Under such conditions it is be-
port of approximately sixty-five na- every member nation of the United lieved that the cream of the youth of
tions and Secretary Dag Hammar- Nations can, under United Nations each country would vie with each
skjold's herculean efforts, even a large law, be counted upon to supply the other to enter the United Nations ser-
United Nations police force composed permanent armed forces and facilities vice, somewhat as American youths
of national units, will not bring last- demanded of them, will a real inter- in each state now compete to get into
ing peace between warring factions in national army come into being. Annapolis, West Point, and the Air
Egypt, or in any other part of the This permanent international army, Force Academy. No difficulty, there-
globe. Until the United Nations Char- estimated at not less than 300,000 or fore, is expected in obtaining an 6lite,
ter is revised, this situation will con- more than 7 0 0 ,000-a considerable loyal, and effective voluntairy force
tinue. For years a number of the best portion of which would consist of air having high morale and conscious of
recognized international historians, units-would be the only militarv force its high misison.
writers, and statesmen have contended in the world equipped with weapons As the most important and final
that a genuine United Nations Army, of mass destruction. Some of the phase in establishing the effectiveness
operating under enforceable United checks and balances to keep this of the United Nations police force,
Nations law, was a prerequisite for force "tyranny-proof" are the gen- there shall be applied, during its
permanent peace. This is what Presi- eral control of the Chief of Staff gradual building-up period, a step-by-
dent Eisenhower intimated when in and Army by a vetoless Executive step plan for the disarmament of each
his memorable broadcast to the na- Council, a carefully regulated pro- nation right down to a point where its
tion on October 31 he declared "there portionate distribution of nationalities, national military force is reduced to
canl be no peace without law"-(en- and provision that not more than ten that of a "Nation State Militia,"
forceable, of course). But uppermost percent of the entire force would be equipped only with small arms -
in the minds of the American citizen located in any one region. Such forces capable of keeping peace and order
are the questions-What kind of police would be situated on United Na- -but not large enough or strong
force? How composed? Where lo- tions neutralized and strategic spots enough to make war on any other
cated? throughout the globe in order that nation.

Article 45 of the existing United they would be close enough to any All this may seem to be a "far cry"
Nations charter provides that in order area to prevent a minor conflict de- from the token force emerging in the
to enable the United Nations to veloping into a serious war. Because Near East, but as crisis after crisis
take urgent military measures, mem- the cost of the United Nations forces arises in world affairs, the American
hers shall hold immediately available would be so trifling as compared to people will find that the development
national air force contingents for com- the accumulated cost of the many of a genuine United Nations Peace
bined international enforcement ac- armies now in the world, the remun- Force is an indispensable requisite of
tion. No such contingents have ever eration to each soldier could be con- permanent peace and that unwittingly
been made available. Why? Because siderably larger than that ordinarily Premiers Eden, Mollet, and Nasser
the United Nations has no legal en- paid. He would be especially edu- have forced the world one step closer
forcement powers. Each nation can, cated. Excellent living conditions to this objective.
as crises arise, arbitrarily decide would be provided for him and his J.A. MIGEL

Let's Try an Exchange of Surplus Personnel
To you Air Force personnel who necessary if the patient is to survive. ment policies which have reduced

will moan and groan upon reading the The patient in this case is "Unifi- past competitive methods practiced
contents of this, let me say: I haven't cation of our Armed Forces." by the services and installations. Why
been kicked in the head by a horse, We must face the obvious fact that couldn't some of the same principles
nor have I been in the sun too long. I for unification to work in its broadest of consolidation be put in force as
have simply been evaluating a prob- sense some method of service-wide concerns the Department of Defense's
lem that should have the attention transfers must be worked out for both most important factor of all: man-
and support of every American, espe- officer and enlisted personnel of the power?
cially members of the military, Regu- Arm\, Navy, Air Force, and, of course, Current legislation and regulations
lars and Reserves, and look upon the the Marines. allow for interchange of officers for
suggestion that follows as a form of Top Department of Defense officials training purposes among the various
medicine, an ill-tasting Close but very have worked out supply and procure- (Continued on page 81)
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INTEGRAL VOR AND ADF SWITCHING

DESIGNED FOR WIDE RANGE OF AIRCRAFT

DIRECTIONAL GYRO
TRASMITTER

REMOTE COMPASS
TR.A'SMIjjTTER

COM71PASS INDICATOR

PRIMARY COMPASS PLUS AUXILIARY EQUIPMENT "TAKE-OFFS" NEW SYSTEM SMALL, COMPACT, YET COMPLETE

NEW, LIGHTWEIGHT BENDIX CONTINENTAL COMPASS SYSTEM
OFFERS BIG SYSTEM ADVANTAGES AT MODERATE COST

Here, for transport, executive, and private aircraft, are * Integral FOR-ADF switching. Pointers may be switched to
all the stability and accuracy of famed Polar Path* plus VOR or ADF by individual, self-contained selectors
the lower cost and simplified design of a compass system for instead of the usual remote switching arrangement.
use in non-polar areas. * Transistorized, modularly constructed amplbfier. The use of

The new Bendix Continental Compass System offers transistors and same "card-type" advanced packaging
many advantages never before available at such a modest techniqueastheBendixPB-20Automatic Flight Control
price. For example: System affords greater operating dependability and
* Both magnetic accuracy and gyro stability. This results from simplified maintenance.

slaving 10 random-drift, directional gyro transmitter In these, and many other ways this Continental version of
to a magnetic-sensing, remote compass transmitter. BendixPolarPathconformstoeverymodernnavigational

* RMI and primary compass combined. A single indicator pro- requirement. Get full particulars. ECLIPSE-PIONEER DIVISION,
vides the functions of a conventional RMI and a master BENDIX AVIATION CORPORATION, TETERBORO, NEW JERSEY.

direction indicator, as well as "take-offs" for operating District Offices:TBban, Calf.,DA BEIX AVIATION CORPORATION

repeaters, an autopilot, or other navigational equipment. Export Sales and Service: Bendix International Division, 205 E. 42nd St., New York 17, N. Y.

Eclipse-Pioneer DivisionSUVATONCO'OATO



"This refers to yours of the 10th..."

Some people still hammer out commu- for the day. Datafax also eliminates
nications one character at a time. retyping, proofreading, intermediate

Others use DATAFAX-the fast handling, intransit delays-and their
Stewart-Warner electronic way to clerical costs. The clear, smudge-proof,
transmit all data over standard tele- permanent Datafax copy costs less
phone lines. than 2 for a letter-sized unit, plus

Datafax transmits and records any pro rata line charge.
material: correspondence, drawings, Chances are your accounting...in-
pictures, printed matter, even hand- ventory control...engineering...pro-
written notes. And since copies are duction...branch sales...and ware-exact duplicate images of the original, house operations have outgrown Stonechance for error is eliminated. Age Communications. If so, you'll want
Cost? to find out about Datafax.
Automatic transmission and recording First, send for your copy of the free
eliminate need for full-time operator; Datafax bulletin. Write: Stewart-
recorders will even respond to trans- Warner Electronics, Dept. 11, 1300 No.
missions sent after the office is closed Kostner Ave., Chicago 51, Illinois. aDivision of Stewart-Warner Corporation



JET BLASTS CONTINUED

branches of the Department of De- the major problem would be to con-
tense, but as far as enlisted personnel vince personnel concerned of the ad-
areconcerned (and there are several vantages of moving from one branch
million) transfers are out of the ques- of service to another. Many would not
tion. Training tours for officers, of care to do so, but then again many
course, are fox prescribed periods, others would probably welcome an

iter which they return to their origi- opportunity to continue to work in
11A branch of service. the field they had been in for years IMMEDIATE OPENINGS

Iack of authority to transfer per- rather than retrain in another field.
between the Army, Navy, Air A certain period of adjustment n

Iorce, and Marines must cost tax- would be required of those trans-

pers thousands of their defense dol- ferred, but good planning would iron fe
lirs and uintold units of manipnver out many of the kinks of the service-
each year. wide transfer of personnel, with the

\\ith proper legislation and re- exception of the uniform change-over,
vision of rerulatios, it is quite pos- and Uncle Sam would have to outfit
sible that personnel declared surplus the "boys" on the house, so to speak,
because of overages in certain career and consider it a rood investment.
fields could be utilized in the specialty Those in the service now would
they were surplus in by transferring have the option of accepting or de-
to another branch of service. clining transfers, in keeping with their engineers

For example, the Air Force re- enlistment contract, but legislation
centlv authorized and directed re- would authorize future transfers at Direct sales, staff, and military
training of hundreds of NCOs found the discretion of the Secretary of liaison positions with Collins Radio
surplus to the UTSAF's present and Defense. It simply means that when Company. Requirement: BS degree
projected needs. These mien, most with enlistinents ran out, service personnel or equivalent in EE or Physics and

ight to twelve \ears' service, were would have to re-up for the Depart- 4 to 10 years experience. Fields:
trained and highly skilled technicians ment of Defense with a first choice
or supervisors in such fields as auto- and initial assigned arm being that of AVIATIONSALES
motive maintenance, administration, their choosing. A proviso, which each

photography, and food service. enlistee or reenlistee would sign, UHF/VHF communication systems
In a like case, the Army not too would clearly signify the individual's VHF navigation systems

long ago retrained many of their understanding that if his services Flight director systems
NCOs who were declared overage as were required in one of the other Autopilot systems
far as Army requirements were con- services he would be reassigned where Proximity indicator systems
cerned. needed. Airborne electronic systems

It's understandable that the vast Since the bulk of the forces is com-
progress made in aeronautics in recent posed of enlisted men, the problem
years-a period in which we have mainly concerns EM, but legislation GENERAL
moved from reciprocating engines to could apply to both officers and en- COMMUNICATION
jets and now into the field of rockets listed men for the same personnel
id (missiles-would bring about many problems arise in both cases. Microwave systems

(lianges in USAF requirements. In I realize that this idea is not new, Scatter propagation systems
the same vein, changes in weapons but with this business of surplus per- HF SSB systems
and streamlining of divisions have sonnel gaining more prominence and

irought about changes in the Army, the matter of manpower and defense Write, wire or telephone John D.
Navy, and Marines personnel-wise. dollars vying for headlines in public Mitchell, Collins Radio Company,
Technological changes have been print, it seems about time that this 1930 Hi-Line Drive, Dallas, Texas
n anv, but why haven't we taken time most obvious step towards true unifi- . . . today, in confidence.

to evaluate one service's requirements cation and economy be made.
against another's in the field of per- The step is somewhat revolutionary,
sonel? but in this day and age where getting

Could the Arty use sone of the the most for the least is uppermost in
AF's administrative supervisors? Per- so many minds, the move should have
haps the Navy could put to good use sufficient merit to gain much con-
soine of the excess food service air- sideration from our law-makers in CREATIVE LEADER IN ELECTRONICS

men. Or maybe the Marines might Washington.
lave some use for our surplus auto- M/SGr. BILL O'KEEFFE

motive maintenance and photographic &A

technicians. Whatever the results
might be, a survey of "have and have An airman with fourteen yearsI ser-
nots" could bring about some inter- vice to his credit, Sergeant O'Keeffe Dallas* Cedar Rapids, Iowa* Burbank
esting findings that in the long run has spent most of them in public
might add tiup to considerable savings relations work. le's edited service
in dollars and personnel for the De- papers at nan bases, both in the ZI
partment of Defense, and overseas. At present lie's sta-

At the outset of any program to tioned at Long Beach, Calif., with
bring about service-wide transfers, the 2645th Air Heserve Center.
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By Maj. Gen. Brooke E. Allen
COMMANDER, MATS CONTINENTAL DIVISION

HE turboprop transport has a definite place in to-
morroxvs air transportation picture-both commercial

W HAT E'VEand military.W ETThe six test-bed aircraft test that was flown by the
Military Air Transport Service's 1700th Test Squadron at
Kelly AFB, San Antonio, Tex., gives us a basis for this
statement.LEARNED ABOUT In 1954 when the idea of this test first came up, there
was a good deal of skepticism about the future of har-
nessing the turbine engine to a propeller. With some jet
transports and tankers already in the air and many others
on the drawing boards, someone asked, "What do we
gain from a propjet or turboprop?" The 1700th Test
Squadron, operating under MATS's Continental Division,
was told to find the answers.

The test was made with three "off the shelf" trans-
ports, which were fitted with two different types of

A rather wry sidelight on the accompan ing article is turboprop engines with three different propeller combi-
the fact that the Fiscal Year 1958 budget, currently under nations. This was not a test of the airframes as such; it
consideration on Capitol Hill, contains no funds for pro- was strictly for the engine-propeller combinations.
curemeii of any long-range strategic turboprop transports, The first airframe selected was the twin-engine Con-
like the Douglas C-132 or the Douglas C-133A, which vair 340, the commercial version of the Air Force C-13.
General Allen discusses here. So the optimistic conclusions This aircraft was given an Allison YT-56 engine de-
of this article nst be tcmpered by the fiscal facts of life. veloping a 3,250 equivalent shaft horsepower and geared
-THE Eurros-. to an Aeroproducts propeller. The other two were both

four-engine transports-the Boeing KC-97G and the Lock-
heed C-121C Super Constellation. The Boeing plane was
modified for the Pratt & Whitney T-34 with 6,000 ESHP
engine, and the Curtiss-Wright turbolectric propeller. The
Super Connie also had the Pratt & Whitney T-34 engine,
geared to the Hamilton Standard turbomatic propeller.

Since this program was to fly the greatest number of
hours in the shortest possible time and was expected to
come up with an operational and maintenance doctrine,
we brought together the finest group of flight and mainte-
nance people we could find. The pilots averaged well
over 4,000 flying hours each, and the maintenance men

Test combination on the MATS CoivairYC-131C includes Al- were all experienced in transport aircraft.
ison YT-56-A3 engines and Acroproducts turbine propellers. Before the aircraft arrived, all flight and key maite-

-- _nance personnel received specialized factory training on
the various turboprop engines and propellers.

The first aircraft, the YC-131C, arrived at the Test
Squadron in January 1955, and the pilot familiarization
program began immediately. This meant daily local flights
in the Kelly area. At the same time the ground crews
were given a maintenance familiarization program.

Late in January the second YC-181C arrived, and a
utilization rate of 4.4 hours per airplane per day was

Uf S AIR FO, R~t e tablished. As things got under way, technical represen-
tatives of Convair, Allison, and Aeroproducts worked in
close cooperation with the ground and flight crews.

Use of the YC-131C increased steadily to a point where

Pratt & hitney T-34-'5 engines with Curtiss-Wright turbo- the aircraft was being flown nine hours per day. At first,
lectric props were used in MATS tests of Boeing YC-97Js. with this aircraft, we were allowed to fly only 100 hours

before the engine had to be removed, regariless of per-
formance, and sent back to the Allison factory for an
analytical tear-down and evaluation. At the same time we
had to make a fifty-hour inspection on the combustion
section of the engine.

Our experience with the Allison engine best tells the
story of its reliability. We conducted fifty-four overhaul
operations on the sixteen engines in this program. Of these,
fifteen overhauls were premature removals, while the
other thirty-nine times the engines were operated to the
authorized limit. The premature removals had no signifi-

Lockheed Sper Connie C-121C was fitted with Pratt & Whit- cant pattern.

ney T-34-P6 engines, Hamilton Standard turbonatic props. (Continued on page 85)
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*NONSTOP B-52 EPIC FLIGHT
to the North Pole and back,
November 25th, 1956

EQUIPMENT MUST/BE *NONSTOP TOO...

DuKane electronic devices flew with the SAC in this

record-breaking, significant flight to the North Pole,

proving the great endurance of our air force's

striking power! Proof, too, of the endurance of

equipment . .. testimony to the vital part being

played by DuKane assemblies in military electronics

where nonstop performance is a must!

Key manufacturers of equipment for the military will

find alert development and complete production

facilities at DuKane. . pioneer electronics specialists

and a major supplier to all the armed forces.

Write or call Government Division, Dept. AF2,
DuKane Corporation, St. Charles, Illinois.

U NE CORPORATION
S t. Charles, I/linois

pioneer electronics specialists and manufacturers
of SOUND SYSTEMS, ALARM SYSTEMS, INTER-
COM SYSTEMS, TELEPHONE SYSTEMS, AUDIO-
VISUAL DEVICES for indoctrination and training.



1%51

READS JET ENGINE SPEED to

GUARANTEED ACCURACY of

10 RPM in 10,000 RPM (-2-0.1%)

The inter-relation of RPM to efficiency and thrust in jet engines is
fundamental. Proper adjustments for maximum thrust, maximum engine
life and maximum safety of operation can be made only upon accuracy
of instrumentation. The TAKCAL tests to guarantee that accuracy.

The new B & H TAKCAL incorporates a refinement of the frequency
meter principle. It operates in the low (0 to 1000 cps) range, reading
the frequency of the tachometer generator on a scale calibrated in
percent RPM corresponding to the engine's RPM. It reads engine speed
while the engine is running with a guaranteed accuracy of -t0.1% in
the range of 0 to 110% RPM. Additionally, the TAKCAL circuit can be
used to trouble-shoot and isolate errors in the aircraft tachometer
system, with the circuit and tachometer paralleled to obtain simultaneous CHECKS TACHOMETER
reading. "SYSTEM" ACCURACY.

The TAKCAL'S component parts are identical with those used in the ADAPTS TO ANY FREQUENCY PROBLEM!
J-Model JETCAL Analyzer. They are here assembled as a separate unit Explosion-proof TAKCAL
tester and for use with all earlier models of the JETCAL Tester. for special applications.

The TAKCAL operates accurately in all ambient temperatures from Measures 200 to 7500
-40*F. to 140'F. Low in cost for an instrument of such extreme RPM,directreadingwith

accuracy, it is adaptable to application in many other fields. to.1% accuracy.

For full information write or wire...

B & H makes the JETCAL® Analyzer

B & H INSTRUMENT CO., INC. and TEMPCAL* Tester

3479 West Vickery Blvd. * Fort Worth 7, Texas

Sales-Engineering Offices:
VALLEY STREAM, N. Y.: 108 So. Franklin, LO 1-9220 * DAYTON, OHIO: 209 Commercial Bldg., MI 4563 * EL SEGUNDO, CAL.: 427 E. Grand Ave., EA 2-1644



TURBOPROPS 'CONTUEnD ABOUT THE AUTHOR
General Allen commands tlw Conti-
nental Division of MATS. He'd also

Therewasonecaseofoilstarvationwhichhada been in MATS before becoming AF
ticularly interesting aspect. The indications were that th Director of Information in 1954. Born
engine had operated without oil for about twenty minutes. in North Carolina in 1910,lie was
Analytical tear-down showed that only the bearings in commissionedin1933.In\WWVIIhe
the reduction gear were damaged. There were nosns servedinthe7thand13thAFsinthe
of disintegration as might be expected with the highly Pacific. He later served in AF Hq., in
loaded gear trains in the reduction unit. h ectorate of Intelligence.

There were four cases of damage from foreign objects. theD
They were similar in one respect. Each one occurred at low well we got along with the large turboprop en-
the first run-up after a major maintenance operation. Each gines is evidenced by the distances flown and the cargo
one was traced to human error during maintenance, and hauled by the YC-97J.
not one to loose objects picked up from the ramp by This aircraft has flown both the Atlantic and Pacific,
the props. and in addition to carrying payloads of more than 25,000

Over-all, we accumulated more than 6,600 flight hours pounds from Charleston AFB, S. C., to Puerto Rico, one
on seven Aeroproducts turbine propellers with very satis- of the YC-97Js recently replaced two four-engine C-54s
fving results. in scheduled transport operations. It carried a 24,000-

The YC-131Cs were flown at all altitudes up to 39,800 pound payload from Dover AFB, Del., to Burtonwood,
feet and over distances as far as from Seattle to San England, in the round-trip time of twenty-four hours and
Antonio non-stop, an air distance of about 2,500 miles. five minutes. The long-range cruise ability of the turbo-
The twin-engine turboprop test program was completed prop engine eliminated a mid-ocean stopping point, and
in December 1955, six weeks ahead of schedule. the flight was made non-stop from Argentia, Newfound-

The appearance of the YC-131C on the nation's airways land, directly to Burtonwood, England.
caused quite a few humorous incidents. For example, Maj. The rapid rate of climb and the speed of the turboprop
William R. Stanton of Chamberlain, S. D., was making a YC-97Js also provided an interesting sidelight on their
routine position report one day on a flight between Kelly world flights. Once while making a radar control take-off
and Travis AFB, Calif., when a commercial airline cap- from London International Airport, Maj. Calvin E. Jar-
tain radioed Major Stanton to repeat that he was in a nigan of Colorado City, Tex., was told by the ground
Convair C-131 at 25,000 feet indicating speeds in excess controller to, "Please slow your rate of climb; you are
of 300 mph. When the major replied it was a turboprop, fast flying out of my scope." Major Jarnigan obliged by
the airline captain could only say, "Oh!" (Continued on following page)

The same power combination used in the YC-131Cs is
the power package that will be used in most of the Lock-
heed Electras now on order by the commercial airlines.

Meanwhile, in September 1955 the two modified KC-
97Gs had arrived. The power package on this aircraft
was the Pratt & Whitney T-34 with a Curtiss turbolectric
propeller, which gave it sixty percent more power than
the standard KC-97G at a weight reduction of about

The same sort of program of flight and ground crew
familiarization as vith the YC-131 was undertaken on the
YC-97J. In December 1955 this turboprop version made its
first over-water flight. The flight was for route familiariza- W
tion from Kelly AFB to Bermuda and return. The 2,100- p

mile flight from Kelly to Bermuda took four hours and
forty-two minutes at an altitude of 25,000 feet, an average Send for YourCopy To-day
ground speed of 450 mph. The "Royal Air Force FLYING Review" has so many exclusive

When the YC-97J entered the test program, the T-34 features that you MUST read a copyi
In a typical issue you'll find all the latest inside news of

enine had an allowable 150 hours of flying time between all new European and Iron Curtain developments. Plenty

overhauls.Thishassteadilyincreasedto900hours.The fgood hotographs and factual articles are backed up with

first engine to reach 1,000 hours since overhaul was re- ADVENTUROUS EXPLOITS which make the air a 20th century

moverecntlwitatotlofnlyort-fouunshedledsym~bol of excitement and progress, are dramatically pre-moved recently with a total of only forty-four unscheduled sented for Your entertainment.
Our bright, crisp presentation of exclusive features has

maintenance man-hours recorded. At present, four more made the RAF FLYING Review Europe's biggest selling air
engines are authorized to go to 1,000 hours before over- magazine. Don't let the Atlantic stop you-

haul. the world is a small place now-
*1adays - send year l etter to our

In the service test program the T-34 engine has run the Ldon onede aou e t

gamut of extremely hot and cold weather engine operation lous FREE t oheand details in

and ground handling. No engine stalls or pulsations have
been encountered from sea level up to 36,000 feet. An T F G

engine has been relighted above 20,000 feet after cold 109-119, Waterloo Road,
soaking at 25,000 feet for a period of five hours at tem- * London, 5E.., England.
peratures of minus thirty degrees Centigrade with the : Please send FREE COPY of RAF FLYING Review to:

propeller feathered. Name
After an early series of difficulties that caused con- a

siderable concern, the Curtiss-Wright propeller now is Address

authorized up to 1,100 hours between overhauls with an _

analytical tear-down inspection every 350 hours. This c rity SeA
propeller is now coming up to all expectations. sessmuu=u*u***************a*ohuns***man*EE**nes
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TURBOPROPS CONTINUED

of knd

The turboptop Douglas C-133A w as the fir-t airraft de-
sign~ed and( btiilt t',t)(cialI1 for aii air Iogistic.i iiisoii.

reducing the rate of climb to a mere 2.000 feet per minute.
In February 1956, the last two test-bed airframes, the

YC-121Fs, were received with the Pratt & Whitne T-34
engine and the Hamilton Standard turhomatic propeller.
This is the same engine as on the YC-97s but geared to
the Hamilton Standard propeller.

Early in the test program the need for a major redesign
of the propeller pump housing became evident on the
Super Connies. This involved new castings of much greater
strength, and the time entailed meant the YC-121Fs Nould
have to be grounded. With the receipt of the new pro-
peller punmp housings, The Super Counies began an ac-
celerated program of testing.

Like the YC-97j, the Constellation has also been sub-
jected to extreme long-range flights on route survey and
carrying high-priority cargo for the Defense Department.

One of the Super Connies early in 1956 crossed the
North Atlantic to Germany and returned b\ wa of the
Azores, over the mid-Atlantic route. On this flight theA time from Gander. Newfoundland, to Shannon, Ireland,AIR L R T ssas four hours and sixteen minutes.

In November another Connie was put into cargo opera-
tion and made the crossings non-stop from NewfoundlnI
to Burtonwood, England.

The test program of the YC-97J, like the YC-131C. wasgive you: completed six weeks ahead of schedule after having flo n
more than 3,240 programmed hours on the two airframes.

*Greater shear-strength to weight ratio To date, we have amassed more than 2400 flying hours
*Better pull-together. on turboprop engines.

The successful completion of the YC-131C and YC-97j
* programs and the experience accumulated thus far onm

* Accurate dimensioning. the Super Connie turboprop transport have shown us the
* Faster installation. value of this test program. It has given an immeasurable
*Betterhole-filling, contribution to turbo-powered transports being produced

for our operational units. These tests have been and will
* Broader bearing surfaces. be of great value to the commercial turboprop program.
* No vibration or shakeout. In the military ve are now in the air logistics era. Not

only do we find it more efficient to supply and resupplySMinimum blind-side protrusion our operational forces by air. but in the long run it is
* Positive pull-side inspection. also far more economical in most cases. The turboprop
* A complete line of hydraulic and Douglas C-133A represents the first plane specifically de-

pneumaticpulltools. signed and built for the air logistics mission. The develop-
ment of the Douglas C-132 svas for the same purpose.

Let HUCK specialized engineering help with But ve have only scratched the surface in commercial
your fastener problems. air cargo. As the cost per ton mile comes down. nes and

\vierdeivryofair cargo becomes possible. ItisaistheU.S.Patentnumbers2397111,2526235,2531048,2531049, sviderdeliservof
2754703 and patents applied for. logistics carrier that the turboprop transport ssill have

greater and greater application. And vhen the day comes
that passenger transports fly in the stratosphere at speeds
faster than sound, the turboprop cargo carrier \\ill be
plugging asay at around 30.000 feet at about Mach .85,

MANUFACTURING COMPANY delivering vast quantities of time goods of tomorro\sm
2480 BELLEVUE AVE. DETROIT 7, MICH. * PHONE WALNUT 1-6207 commercial markets.-ENn
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every flight second. magnitude to the breaking of the sound
GPL auto-navigators give an instan- barrier: GPL's harnessing of the Dop-

taneous and continuous display: pler-effect to air navigation.
Ground Speed and Drift Angle; Wind The benefits of these GPL systems

Speed and Direction; Longitude and extend to every area of flight. Their vast
Latitude; Shortest Course-To-Destina- potential has just begun to be explored.

One of GPL's ground speed and tion; Steering Signal To Pilot (or auto- Already, air lines awaiting delivery of
drift angle measuring equipments, pilot). sleek, high speed jet liners are antici-

AN/APN-81, provides basic input in- The systems were developed for the pating availability of the equipment
formation to computers which tell Air Air Force (WADC). They are the re- and counting on it for safe, direct and

Force WB-50s exactly where they are sult of an achievement comparable in economical global operation.

*M

&driftangl

ANY TIME, ANYWHERE, ANY WEATHER

One look and the pilot knows. In a glance he and many types of military aircraft, these remark-

reads actual ground speed and drift angle. able GPL systems will, one day soon, make flying

This vital data - never before available - is safer, more convenient and more economical for

displayed on the flight panel automatically and everyone.
continuously.

The dials "read" the key unit in GPL's revolu-
tionary Doppler auto-navigation systems. Other

equally phenomenal units in these systems tell where DIARY o:

you are and how to get where you're going. The sys-

tems operate entirely without ground or celestial aid.

Proved globally in millions of operational miles GENERAL PRECISION LABORATORY INCORPORATED, Pleasantville, N. Y.



COMPUTERS AND PROCESS CONTROL discussed by NE4DT de

The application of digital computers to the direct
control of processes brings up these two questions:
(1) Can the control functions be properly formulated?
(2) Can computers be made reliable enough?

Speed is no problem. Today's memory developments
offer practically instantaneous access. A 50 kc or 100 kc
serial computer is fast enough to satisfy most control oper-
ations. When this is not fast enough, the overall speed
can easily be increased one or two orders of magnitude
through the use of a parallel machine.

There is another way of speeding up a computer. Rather J
than build a general purpose machine which can compute
any problem we like to code into it, special purpose com-
puters can be designed and built for special jobs. The
same proven elements would be utilized, but would be
arranged in different arrays in order to come up faster
and morc directly with the desired solution. The resulting

machine would most likely do the job faster without actu- Eric Weiss, nationally-recognized authorityon computer
ally increasing the repetition rate. philosophy and design, discusses the use of digital

The problem of reliability is not so easily disposed of. computersinprocesscontrol.
In the past, digital computers were primarily used as ware to mount the same. Such anassembly normally occu
mathematical tools to compute lengthy mathematical prob- pa g
lems or to process repetitive data. 1 If Ia com1pulter made an pldtesm pc sakn-iepcaeo iaetslemortproessepeitiedaa.Iacoputrmaean and the required accessory equipment, such as power
urror once every billion operations (which at the rate of a t a

supply or air conditioning, occupied a similar space. In
I00kc would be everythree hours), it was not too serious. contrast,atransistorflip-flopcouldhepackagedinavof-
The error was caught and the problem, at the worst, ume of the size of a peanut shell with the corresponding
computedagain, power supply even less. The power consumption is so

The moment we start thinking about a computer in minute that the unit can be potted and it is quite likely in
direct control applications, the problem becomes more the near future a whole computer could be potted.
critical. If the computer controls some sort of manufactur- The major obstacle to the use of computers in control
ing or chemical process, a single error at the wrong time applications is the lack of understanding of the processes
in the wrong spot can be catastrophic. Under such cir- which are to be controlled. A scientist can play with a
cumstances, an error probability of I in a billion cannot general purpose computer in a control system. He can
be tolerated. An almost errorless operation is required. code it by trial and error. Once the formulae have been

Most digital computers presently in production have a determined, a special purpose computer that would be
lirge number of hot vacuum tubes. These are the least smaller, faster, and more efficient, can be built to control
reliable elements in a computer. Their filaments burn out; the process.

envelopes leak; or various fragile elements short. By applying the latest proven techniques, our well-

During the last decade, a series of solid state elements qualified staff at Daystrom Systems is prepared to take

has been developed which make it feasible to build a single resposiilit of assembling and instalingasystem
computer without vacuum tubes or moving elements. The to meetyourneeds.We arecurrently compilingafileof
diode, the transistor, the magnetic amplifier, the magnetic nW applications and papers on various parts of systeis,

core ~ ~ ~ L an eea te eeet nti cascnb x both idustrial and miltary. If you are interested i re-coreand severalotherelementsinthisclasscanbeex- ceiving e file and periodic additions, please write us.pected, unless abused, to live and operate without mis-
takes practically indefinitely. Furthermore, they are con-
siderably smaller, lighter, and less power consuming. IS T

Consider a flip-flop, for example. Utilizing vacuum DAYSTROM SYSTEMS
tubes, a flip-flop consists of at least a double triode,several "' DIVISION OF DAYSTROM, INC.

5640 LA JOLLA BOULEVARD
crystal diodes, resistors,capacitors, plus the necessary hard- LA JOLLA, CALIF., GL 4-0421



Trickiest part of

the refueling

operation is making
contact. Here

the KC-97's boomi

app1 raiche the B-52.

AIR FORCE CAREERS

NO. 6 OF A SERIES

f- P " BOOMING
A

"Custoier's", eve view of the airman
By Flint 0. DuPre on the tanker who lowers the boom.

HE art of in-flight refueling was tanker planes helps make these mass course, they're all on fling pay status.inever demonstrated more dra- training operations go smoothly. One of the top "Clancvs" in the

matically than late in 1956 and Called boom operators, these air- Air Force is a tech sergeant, Clinton

early this year when the Strategic Air men are classified in career field 43173 Wallace, a boom operator who trans-

Command staged three intensive com- as "in-flight refueling technicians." ferred 135,000 pounds of JP-4 fuel to

bat training exercises involving long- They belong to tanker crews assigned a B-52 in a single day. Though this

range, non-stop flights. to air refueling squadrons, primarily was done in a test operation, vou

The most dramatic was the round- in SAC and Tactical Air Command. might say it makes Sergeant Wallace

the-world, non-stop flight of a trio of Besides knowing how to operate both a real gasser. Wallace also holds the

Boeing B-52 Stratofortresses, which the hose-type and boom-type refuel- record for transferring fuel rapidly in

landed in California in January after ing systems, they also must be able operations for the Air Proving Ground

a 24,000-mile flight that took forty- to inspect, maintain, and repair their Command, where tankers are tested.

five hours and nineteen minutes. equipment. In addition, they serve as In 1953 Sergeant Wallace became the

Earlier, eight B-52 jet bombers had trouble-shooters in case something first boom operator ever to refuel an

flown continuous flights ranging from goes wrong with the equipment- aircraft over the North Pole. Like

13,500 to 17,000 miles in periods of which seldom happens-and as mem- many of the current boom operators,

twenty-six to thirty-two hours. And in hers of the tanker crew they serve as he saw combat during World War II,

another test of SACflexingitsmuscle, scannersforotheraircraft. when as a B-24 radio operator he

more than 1,000 B-47 Stratojet bomb- Like other specialists in the Air flew more than fifty missions over

ers flew non-stop missions averaging Force, they speak a language of their France and Germany.

8,000 miles each during a two-week own. You're apt to hear such words Another typical boom operator is

period ending in December. as ruddevator controls, surge boots, SAC's M/Sgt. Daniel P. La Roueb,

These sustained flights were made nozzles, hydraulic pumps and valves, now stationed at MacDill AFB, Fla.

possible by mass in-flight refueling, signal amplifiers, boom instrument He was at Hickam Field when the

day or night, which caused one wag gauges, and float switches. Most of Japanese hit Oabu in 1941, and later

to remark: "Clancy has never lowered these airmen have completed in-flight flew combat in B-18s. He accompanied

so many booms." refueling courses and have bad some the first B-17 outfit to Guadalcanal.

Clancy never did. Nor did any of experience in aircraft maintenance. After a spell as gunnery instructor,

the hundreds of other airman boom They start in as airmen second class, in the States, he went to Italy and

operators in the Air Force whose skill can go up to staff sergeant or even flew forty-two more missions. He left

in handling their assignments in the higher in special categories and, of (Continued on following page)
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REFUELING CONTINUED

the AF after the war but was recalled

in January 1951 and joined SAC'sf306th Air Refueling Squadron. By
now he knows the KC-97 Stratotank-
ers inside-out. He should, for he's
logged more than 1,500 hours, and
has pumped more than 2,000,000
pounds of fuel in more than 600
aerial hook-ups.

Come along with Sergeant La
, Huech while hie and the rest of the

KC-97 crew (pilot, navigator, engi-
neer, and radio operator) gas up one
of SAC's six-jet B-47s, which is mov-

A ing along at 300 mph at an altitude
of 15,000 feet. Sergeant La Rouech
glances toward the jet fuel tanks
along the tanker's port bulkhead, cal-
clates he may have to fill most of the

S Sgi.lla Ia'iis, a '[AC KI-29 (remanan, prefliglht hi boom before take-off. fifteen jet fuel tanks on the B-47 with
perhaps 5,800 gallons of fuel. If you
were aettual on the flig itshe'd tell
von that jet fuel is measured in
1ounds. This transfer woimld mean
about40t000t pounds of fuel, which
La Roueh knows is a "good drink"
for the B-47.

As the KC-97 flies above and
slightly ahead of the B-47, La Rouech
stretches flat on his stomach on the
floor of the plane, resting on a sled-
like platform. This puts him in a
working position to lower the boom
for the all-important hook-up. He
wears radio earphones and a speaker
attachment so lie can talk with the

ThiI hI I 1( ml a half NN Ininte . tanker crew to time the "marriage"
of the two planes. The boom he is
operatig-a metal tube twenty-seven

-feet long with a tventy-foot tele-
scoping section-is equipped with
control surfaces, so it can literally be
flown. The metal boom-much more

bffective than the earlier British hose
and reel deices-was developed by
the Bocing Airplane Company.Boeing
made early experiments with fire hose,
until the idea of using pipe and low-
ering the boom was conceived. A
Boeing efnin'eer named Cliff Leisv
and the AF's Lt. Gen. Clarence S.
Irvine, now Deputy Chief of Staff for
Materiel, can be credited with the
early vision that eventually led to
routine mass inflight refueling.

Back to Sergeant La Rouech. le
hhas his riht hand on the stick that

controls the boom and his left hand
o onthe telescoping section of the boom
extension. Angling the boom to the
right and to the left, and up and
S down, toward the slipaway doors
which cover the ifuel receptacle in the

. B-47s nose, La Honech makes his
play. The doors are released and the
filler hole looks mighty small to him as
e heangles the boom for a hook-up.

The KC-97s boom operator can, with a clear conscience, lie (lown on the job. (Continued on page 93)
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CESSNA MODEL 620, WORLD'S PIONEER
PRESSURIZED FOUR-ENGINE EXECUTIVE TRANSPORT

Two organizations long noted for their contri- plus of Continental dependability, economy
butionstoflying have joined handstoachieve and service backing. It is pressurized for alti-
anothermajoraviation 'first," Cessna's Model tudes up to its four-engine service ceiling of
620, now flying. ... The Cessna Model 620, 27,500 feet, and air-conditioned for comfort
world pioneer of its type-first pressurized aloft and on the ground.. . . Flights climaxing
four-engine airplane built for the corporate three years' work on this advanced airplane
market-unites several qualities which users have fully borne out its builders' highest ex-
of executive aircraft have long desired. Its pectations. The Cessna 620 now takes its place
four Continental Red Seal GS0526-A engines as the latest on the long roster of fine utility
provide four-engine safety, with the important aircraft using dependable Continental power.
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COMMUNICATIONS
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SOLID STATE

PHYSICS

If you're looking for contractual experience-TELLIGENCE
3YSTEMS

MILITARY.

... if you're looking:
delivery ... look to Motorola. Communications, radar, guid a,.'-
systems-in all the fields symbolized here-Motorola has9 major contractual 

experience, 
backed by the collective abilities of

Z modules and encapsulated components. Motorola-fully
qualified to develop and produce the most complex electronic systems.

Xr

ELECTRONIC
compuTRs For more information, or a prospectus Of complete qualifications

and experience, write Motorola today.

Positions open to qualified Engineers and Physicists
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MILITARY ELECTRONICS DIVISION 2710 N. Clybourn Ave, Chicago, Ill.
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REFUELING CONTINUED Tki%Futw 2kmq
Suddenly there's a loud WHAM as

the metal tube slams into the hook-up
hole. La Rouech then pushes a switch,
and the fuel starts pumping hydrauli-
cally through pipes and into the re-
fueling boom at a rate of 600 to 900 *

allons a minute. The crew's flight
engineer controls this operation.

After about fifteen minutes the
operation is finished, and there is
another loud WHAM as La Rouech
disconnects the boom. Valves close
automatically, and the pressure dis-
connects to complete an operation AIRCRAFT & ENGINE MANUFACTURING
which is repeated somewhere by SAC
about every three and a half minutes, AIRLINE MAINTENANCE & OVERHAUL
around the clock.

SAC's bomber wings have their
own tanker planes which go with AUTOMOTIVE& INDUSTRIALPRODUCTION
them on routine training flights and
to Europe or other parts of the world LABORATORY TESTING & QUALITY CONTROL
in rotational training.

Though SAC is the admitted leader
in in-flight refueling, TAC is usingA
this technique more and more to ex-
tend its range. Late last year TAC
showed how fast it could move from
one part of the world to another by
flying three types of aircraft-North
American F-100 Super Sabres, Re-
public F-84 Thunderstreaks, and
Douglas B-66 Destroyers-non-stop
to Europe from US bases. The refuel-
ing planes were B-29s and B-50s,
converted to tankers. TAC also has
made record flights across the United
States-one in less than four hours-
through the aid of in-flight refueling.

And now, to make the service at
these aerial gas stations even better,
the tankers are going all jet. Early
last month SAC took delivery on its
first Boeing KC-135 jet tanker. The
KC-135 can fly at more than 550 mph
and can operate above 42,000 feet.
The sweptwing plane is built to re-
fuel jet bombers or fighters while fly-
ing at speeds the KC-97s could never g
hope to attain.

So, through continuous cooperation
between the military and industry, WRITE FOR DESCRIPTIVE

mass in-flight refueling operations
have become routine. And Clancy COLOR BROCHURE TO

takes on greater importance and a T E S T E Q U IP M E N T
new sense of responsibility as jet-age
aircraft maneuver high in the sky
every few minutes for "just another DIVISI0 N
drink."-END

ABOUT THE AUTHOR L

Flint 0. DuPre, the author of this
series on airman careers, is a civilian *O N 0 L UD AT E D
employee in the Office of Information a
Services,Hq.,USAF.He'sbeencon- ' DIESEL ELECTRIC CORPORATION
nected with AF information, both in
and out of service, since 1942. Before S T A M F 0 R D * C 0 N N E C T I C U T

then he was a reporter for the Dallas BRANCHES DALLAS, TEX. * DAYTON, OHIO * LOS ANGELES * WASHINGTON, D. C.

Journal and the Dallas News. IN CANADA * REXDALE, TORONTO
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TheREADYROOM -RESERVE AND AIR GUARD NEWS

"rig. Gen. Jerry W. Daidon. left. connander of AIR' At Northrop, in cockpit of mock-up of new T-38 trainer
Lone Star Wing, and t. Col. Joe Earll, right, Hensley are Maj. David McCallister (front) and Brig. Gen. William
lNing Center commander, look oer one of the new F-8611s. Spruance. At left, Maj. William Means. At right, Col.
In center is Maj. Bruce Baize, who delivered the Sabre. Bob Martell, Col. Bob Campbell, and Northrop's Bob Love.

The Air Force Association's fourth annual Earl T. Ricks The thirty-six additional paid periods were authorized
Mlemorial Trophy event for Air National Guard jet pilots last year for rated members of the Reserve and Guard to
will be held this year on Sunday, July 28, from Fresno, compensate the flyers for the time they are required to
Calif., to Washington, D. C. spend at air bases in order to meet minimum fiying

The 1957 event \ill be restricted to Republic F-84F standards.
and RF-84Faircraft.Lastyear'sevent.xxonbxMaj.lDavid All members of navigation squadrons throughout the
F. McCallister of the Delaware ANG, was run between country are affected by the ruling, which stems from an
San Francisco and New Orleans and featured North opinion of the Comptroller General that these flers are
American F-86 aircraft. Approximately nine aircraft are not eligible for the additional paid periods since they do
expected to participate in the 1957 event. not train as aircraft crews.

IT 'lmtrophy event is held annually to point up the high Members of these squadrons had used the additional
level of proficiency ANG pilots maintain, and also to honor periods principally for training in night and celestial navi-
the memory of the late 11aj. Gen. Earl T. Ricks, who was gation.
chief of the National Guard Bureau's Air Force Division * *

at the time of his death three years ago. The first North American F-86H Sabrejets to be deliv-
The National Guard Bureau has made a major change ered to the Air Force Reserve were turned over to the

inl the operational part of the 1957 event. In past years 448th Fighter-Bomber Wing at Dallas last month (see cut),
entrants were permitted to select their own refueling stops. the first time that any Reserve flying unit has been
This year the Bureau has ruled that the pilots will fly a equipped with sweptwing fighter aircraft.
prescribed course. They will refuel at Air National Guard There are nine Reserve fighter-bomber units, and six
bases in Tucson, Ariz.; Dallas, Tex.; and Marietta, Ga. are scheduled to be flying the new Sabrejets by the end
The hauge was made in the interest of increasing safety. of September. The remaining three will be converted to
With only nine aircraft in the event, spacing can be troop-carrier wings.
arranged to eliminate crowding at refueling points. Units scheduled to receive the ne fighters, in addition

The event will begin from California's 146th ANG Wing to the Dallas wing, are: 89th Wing at Bedford, Mass.;
area at Fresno Municipal Airport and terminate a't An- 319th at Memphis, Tenn.; 438th at MIilwaukee, Wis.;
drews AFB. The winner will receive the Ricks Trophy 439th at Selfridge AFB, Mich.; and 482d at Dobbins AFB,
during the Air Force Association's annual Convention in Ga.
Washinggton, hich opens July 30. The Sabrejets xill replace the older and slower F-80

Maj. Milton Graham of the 146th Wing has been named and F-84 aircraft currently in the Reserve inventory.
project officer at Fresno. Over-all project officer for the * * *
National Guard Bureau is Maj. Billy C. Means of the Continental Air Command-which trains the tventv-
Operations and Trainig branch. four-wing Air Force Reserve and supervises training of the

Previous winners, in addition to Major McCallister, are twenty-seven-wing Air National Guard-has been given
Lt. Charles Young of New Jersey and Lt. Col. James another mission. In the future ConAC xill act as federal
Poston of Ohio. coordinator of all search and rescue activities within the

continental limits of the country.
Three Reserve wings and an ANG unit in Tenth Air Responsibility for coordinating search and rescue ac-

Force have xon Continental Air Commanud's flight safety tivities within the United States was given to the Air Force
achievement awards for going through six months without last spring as a result of recommendations made by Presi-
an accident. The units are the 434th Troop-Carrier Wing dent Eisenhower's Air Coordinating Committee. In an-
of Indiana, the 437th Troop-Carrier Wing of Chicago, the nouncing that ConAC had been selected as the Air Force
442d Troop-Carrier Wing of Kansas City, M\o., and the agency to carry out the task, Lt. Gen. Charles B. Stone,
131st Air Guard Bomb Wing of St. Joseph, Mo. III, ConAC commander, said the committee proposed a

national network of all agencies haviig a search and rescue
Air Force last month canceled out thirty-six additional capability working together to give "assistance to militan

paid drill periods for Reserve navigators xho are not mem- and non-military persons and property."
hers of crews in tactical units. -EmuND F. Hocx
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-YOUR SERVICE EXPERIENCE IS VALUABLE NOW...
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and chairman of the joint committee is the president of

the Air Force Association, Brig. Gen. John P. Henebr\.

Few Guardsmen and Reservists know what the com-

mittee is, let alone bow it gets the subjects it considers

at each meeting. The agenda items come from six prin-

cipal sources: committee members themselves, the Air

a Ready RooM feature Staff, local policy committees of Continental Air Com-
mand's four numbered Air Forces, ConAC headquarters,

National Guard Bureau, and civilian organizations, such
as AFA, representing the Reserve forces.

A case in immediate point is the thirty-six additional

paid training periods authorized last year for rated mem-

bers of the ANG and Reserve. This was the subject of a

resolution adopted at the AFA national convention in San

Francisco in 1955. The Association transmitted this reso-

lution to the committee with a strong recommendation

that it be approved. The committee considered and gave
it the green light. The Secretary of the Air Force con-

curred and subsequently the policy was announced.

aOur committee at the Air Force headquarters level

leans heavily on the local committees. These are provided
for in Air Force Regulation 45-5, which directs that a

Guard and Reserve policy committee be established at

the headquarters of each numbered ConAC Air Force.

These groups are composed of six members each and meet

separately or jointly with six active-duty officers of the
particular Air Force.

By Col. The method of selecting members for the local groups

Benw . .is much simpler than for selecting members of our groups.
The numbered Air Force commander appoints both the
ANG members and the Reserve members. There is one

Lichty restriction. At least one member of both the Guard and

Reserve groups must be an airman. These committees
solicit recommendations from local units and also act as
advisors to the Air Force commanders on matters per-
taining to the ANG and Reserve.

HE first time you tell an old friend that you're serving Early next month our Section Five group will meet to

in the Pentagon with the Section Five Committee, ponder a number of policies of direct concern to the Re-

you can be sure to draw the raised eyebrow and the serve and Guard. The Reserve members will be:

incredulous, "Five?" General Henebrv of Chicago; Brig. Gen. T. B. Herndon

Well, there is a Section Five Committee; in faot, there of Baton Rouge, La., who is also chairman of AFA's Air

are two. There is a Section Five Committee for the Air Reserve Council; Brig. Gen. Paul S. Zuckerman of New

National Guard and one for the Reserve. Each committee York; Col. Daniel DeBrier of New York; Brig. Gen. John

has six members, two alternates, and an executive secre- H. Foster of San Antonio; Brig. Gen. Clayton Stiles of

tary who, by the way, is the only member on extended New York; Col. John 0. Bradshaw of Indiana; and Col.

active duty. I hold the job for the Guard committee, and Newton H. Crumley of Nevada.

Col. William Westlake is the executive secretary for the The Air Guard members will be:

Reserve committee. Brig. Gen. G. Robert Dodson of Oregon; Brig. Gen.

There is a third element of this committee. This is a Lewis A. Curtis of Massachusetts; Brig. Gen. Allison Max-

group of Regular Air Force officers. It is composed in well of Indiana; Brig. Gen. Philip P. Ardery of Kentucky;

the same fashion as the Reserve and Guard groups; that Col. Emmanuel Schifani of New Mexico; Col. BernardM.

is, six members and two alternates. Meetings are held Davey of Georgia; Col. Philip E. Tukey of Maine; and

jointly, at least twice each year, and when the three Brig. Gen. William W. Spruance of Delaware, who is an

elements are combined the eighteen-man group becomes AFA Regional Vice President.

officially "The Air Staff Committee on Air National Guard The Regular Air Force members will be:

and Air Force Reserve Policy." Maj. Gen. Daniel F. Callahan, Maj. Gen. William S.

The committee has its origin in Section V of the Na- Stone, Brig. Gen. C. Pratt Brown, Maj. Gen. Richard H.

tional Defense Act which appeared in its original form Carmichael, Brig. Gen. John S. Hardy, Brig. Gen. Maurice

on the statute books in 1916. The committee's basic mis- A. Preston, Col. L. P. Dash, and Col. Harry R. Page.

sion is to prepare policies and regulations affecting the The Section Five Committee was designed to be used

Guard and Reserve. But its task is much broader. It re- by Guardsmen and Reservists. They can make better use

views, qualifies, modifies, adapts, accepts, or rejects regu- of it, we believe, if they know what it is and what it does.

lations and policies written or drafted for the two Reserve -END

com ponents of the Air Force.BOTHEA HR
coembers of the Air National Guard committee are ABOUTTHEAUTHOR

selected from lists of qualified officers submitted through Colonel Lichty has served as executive secretary for the

the National Guard Bureau by adjutants general of the ANG Policy Committee since October 1955. In VW II, he

states. Reserve committee members are selected from served twenty-eight months in the CBI. After the war,

nominations made by civilian organizations having a prime he commanded the Missouri ANG. In 1951 he com-

interest in Reserve activities, such as the Air Force Associ- manded Berstrom AFB, Tex. In 1954 he was transferred

ation. In fact, the chairman of the Reserve committee to England to head various SAC air base grops.
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L ch Talk -By Bob Strobell

wing. It gave the filight test egineer
in the C-18)0 cargo coinpartinent a
continuous picture of the action of
the skis oina ten-inch monitor sreen.

The Hercules is in large-scale pro-
duction for the Tactical Air Com-
mand. The ski-and-wheel version will
be used for Arctic and Antarctic op-
erations, while other versions of thie
C-130 will serve for heavy-duty hail-
ingcargo dropping, aerial ambulance,
paratrooper plane, and for high-speed
personilel carriers.

Air Force's new "pillow-tire" Tera-
cruzer truck aid Translauncher semi-
trailer, for the Martin TM-61B 11ata-
dor missile, were unveiled on January

Lockied G-I30 (oi first flight with ki,. In-flight lhaNior of the ineteejn- 21 at President Eisenhower's Inugu-
foot .kik was monitored b. televisionl imloutied in pod r le ight quir wig. ril Parade. Both tijck a01d liunicher

TI Lockheed C-1:30 Hercules
olih its first flight. in Juarx.
i'iiiiipped with giant skis. The fifty-
one-minte flight \a the worlds first
m t aski-equiippeld propiet. The take-

fnil auill test flit %\ere made ill the
heldown skistip" positiiu50

(.Wl). from l)hliIS AFBl. Illiel ad-
Ilis lie Lockheed Aireraft Corp.
plailt at Marietta, (;a. A Lockheed
T-:33 jet chase plane followed the
iti- I -iti tll prpe througholit tht

test. In1-filt lglia~or of the tw\o
main skis. wich weighI t 1,700 pouik
(iech, and the smaller nosc ski \Nis
monuitoredicottinuusl lih I televisioni
ciinera. A Farnsworth ('00A televi-
sion camera, w\ith at wide-ang lls,
wOO a moued ithatwo-oot-diamletns Mlulti-prpose "pillow-tire" Teracruzer with eight-wheel drive-built by Fouriasiiiiuuiuted inaih twofoottlieter Wheel Drf e Auto Co.--and Goodyear Aircraft's Translauncher trailer are de-
Fibreglas pod uer the tight outcr igned to hiaze thir own trail to off-road launching sites for Martin Matador.

Jse cut), ride on huge barrel-like tires
Sdare capable carryingthe mis-V sile and all support andl launching
equipment to previously inaccessible
aunching sites becausehey canmoe
over terrain impassable to standard
military trucks. The Matador is trans-
porte on the launcher ith its ings
folded back against the sides ofth
missile. The ability to move the Mata-
dor in this condition means that it
takes less time to assemble the missile
at the firing site, and that it can,
thereby, get into action quicker. The
Tercruzerinaulti-prpose truck, made

bvFour WheelIDrive Auto Co., has
an eight-wheel-drive system. Good-

Close- ip Of small and rugged in lrunwiils (for incasluring atiospheric pressure year Aircraft Corp. built the Trans-ald delnitN) which are comopletely containled within the pitor static tube of an launcher. Both vehicles have I0irobeie-lHi rocket. One Avrobee-lli rocket laiunched recently reached an altitude
of 125 niles carrying these instruments, which continiuousl measured both rain pressure Terra-Tires made by t
and atliosphlerit pressure depite heat and iibrations during the flight.Te r GoodyearTire& RubberCo.
designid bc. thw )ecker Aviation Corp. for upper atmosphere researchi programs. (Continued on page 101)
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From the idea...

t'Headquarters for the Division, the Waltham Laboratories, in Wal-
thamn M aacusetts, s 1 eCCie ini avanced systems relcted to guided
missils, avinics, radar, data processing and electronic warfare.

The Electronic Defense Laboratory, Mountain View, Calfornia, is
a special development facility devoted to research, technical develop-
ment and rapid fabrication of ground-based electronic warfare systems.

The Microwave Physics Laboratory, at Mountain View, California,
is devoted to the investigation of new magnetic materials and ionized
gas m dia for microwave control devices used in radar, communt-
ationsand electronic countermeasures systems.

The Microwav e Tube Laboratory, Mountain View, California, is en-
*/ gaged in developing and producing special tubes such as klystrons,

traveling wave tubes, backward wave oscillators, and related devices.

***to automated
Buffalo Engineering Laboratory and manufacturing facilities for the
Division, occupy somie 170,000 sqjuare faet of floor space in this industrial

rOS pro uceo ==. bor: ty spcilze : h development of advanced com-

The Sylvania ESD family is equipped tions, radar, Computers and Control Utmost organizational cliciency, as well

to carry out your electronics develop- systems. as the highest order of technical and

ment programs . . . large or small. Staffed with top-ranking scientists and management competence.

Backed by the corporation as a whole, engineers, backed by extensive research Whether your project requires manage-
Sylvania's Electronic Systems Division facilities and modern automated mass ment or technical experience for complex
has a long record of successful problem production capabilities- the Sylvania integrated systems, subsystems, equip-
solvinginbothmilitaryand industrialelec- Electronic Systems Division is a major ments or special components, from initial
tronics. It has made many important con- contributor to our national arsenal for concept through mass production,
tributions in the fields of avionics, guided defense. Intensive specialization in the Sylvania engineers will be glad to discuss
missiles, countermeasures, commnica- Weapons Systems concept has resulted in methods of solving your specific problems.

~., ~SYLVANIA ELECTRIC PRODUCTS INC.
Electronic Systems Division

100 First Avenue, Waltham, Mass.

LIGHTING * RADIO * TELEVISION * ELECTRONICS * ATOMIC ENERGY
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endowed with sight
.an d insight

Inquisitive eyes denote the inquisitive minds that made
possible today's rocket powerplants. Sharp eyes and minds
that have the power to visualize challenging problems
. .. and the insight to solve them.

Spurred by such long-range sight and insight, RMI has blazed
the trail in rocket power for over fifteen years. And today,
with new developments in manned and guided flight creating

.9

vast new propulsion problems, RMI will continue to lead
the way. For RMI engineers and scientists form a talented,
far-sighted team, designing and producing advanced

powerplants for the vehicles of tomorrow.

Engineers, Scientists- Perhaps you, too, can work
with America's first rocket family. You'll find
the problems challenging, the rewards great

Power for Progress
4871

- p.REACTION MOTORS, INC.'
A MEMBER OF THE OMAR TEAM

DENVILLE, N EW J ER SEYV



TECH TALK CONTINUED

North American Aviation is probing 'working on this project since the
the so-called thermal barrier in its Martin Co., prime contractors for
Structures Test Laboratory, Los An- Vanguard, awarded the subcontract
geles, Calif., where the are investi- last spring.
gating the heat problems created by
the speed of today's-and tomorrow's A pocket-sized live television cam-
-aircraft and guided missiles. A metal era has been developed by the
ring simulating a portion of an air- Radio Corporation of America for
Craft's fuselage (see cut), is simulta- I military airborne, mobile, and field
neously heated, cooled, and subjected closed-circuit TV applications. Thi
to stress in the triple-torture tests. The pocket-sized TV camera (JTV-1)
otside of the ring is heated to about weighs less than a pound and ne.s-
-150 degrees Fahrenheit by a battery usesonly 1% by 2% b 4½ inchS.
of infra-red lamps that encircle it, yet surpasses standard vidicon-ti pc
while the inside is cooled by coldair industrial TV cameras in sensitivity.
blown through perforated aluminum - 17 The tin' camera was made possible
uibes. At the same time, hydraulic 'North American Aviation engineers in by a new design approach which

Un'ices pull at the metal to simulate the Structures Test Laboratory study combines transistors, specially devcl-
tresses that might be encountered in the triple-torture effects of simul- oped transistor circuitry, and ain'ws

lmipht. Through the maze of tubes and taneously heating and cooling a mietal 11CA half-inch vidicon camera tube.ring simulating a portion of an air-
s'ires runs power for the lamps, air craft's fuselage while subjecting it Used with an F-1.9 lens, it requires

lor cooling, and electronic wires that to stress. Test is part of comipany's only ten-foot candles of scene illuini-

carry impulses that automatically re- investigation of the thermal barrier. nation for clear, contrasty pictures.

port strain and temperature data to
batteries of recording devices.

A Lear miniature rate gyro, so pre- 4
cise that it supplies the split-second
attitude references for the stability 5
augmentation system on the Lockheed -
F-104, set a new record recentl for
staniding uip under rough treatmrent.
For two hours it was strapped to a
standard pneumatic pavement-break-
ing hammer under continuous opera-
tion, after which the gyro shoed no
deviation from specified performance.
IHowy rugged can it get?

The development of a computer
tiat will play a decisive role in the
latinching of the Vanguard earth
satellite next summer has been an- Full-size plastic model of General Electric's T-58 turboshaft jet engine is
nounced by Air Associates, Inc., Teter- accurate in every detail. Aircraft manufacturers will use this model to plan

boro, N. J. The "coasting-time com- airframe clearances and installation connections. Model is made of Fibreglas

puter" will control the injection of reinforced plastic resins which give excellent dimensional stability and will
keep weight to a mnimium. Atkins & Merrill, Inc., developed new techniques to

the satellite into its orbit around the mold and fabricate the imodel, saving considerable time over the old methods.
earth at precisely the right moment.
It will collect fliht data during the
first stage and the thrust period of It will open new fields of application
the second stage of the launching pro- for closed-circuit television, permit-

cedure. The launching vehicle gains ting direct observation and reconnais-

sufficient momentum to coast to an samce in places and locations hereto-

altitude of 300 miles. Just before it fore inaccessible to existing TV camera

reaches the apex of the trajectory, the equipment. In airborne and mobile

computer generates a signal for the use, the ultra-miniature camera prom-

jettisoning of the second stage and ises quality television with savings in

the firing of the third stage. This gives vital space and poser. The camera

the rocket the additional speed re- can be operated in the palm of the

quired for injecting the satellite into hand, used with an attachable pistol-

its earth-circling orbit. The task of grip handle, bolted to wall or floor.

the coasting-time computer is to Ilot rod! It's a bright red jet car (pow- or mounted on a tripod. It is the first

gather flight data up through the seo- ered by four Allison J-33s), developed TV camera of its type to incorporite

ond stage's thrust period and, from by All American Engineering Co. of a photoelectric iris control, which auto-

this data, c-mpute the correct coast- Wihnington, Del., for the Navy, to test matically activates specific camera cir-

ing time between the end of this aircraft arresting gear. The driverless cuits to compensate for changing light
car roars(Io~sfa test track at 200 iJh, eesTeotoealshco

thrust period and the jettisoning of pushinga loadequal to aatwin-egine levels. The control enables the cam-
the second stage and firing of the bomber, which is cut loose and slams era to accommodate changes in the

third stage. Air Associates have been into the arresting gear being tested. order of one hundred to one.-ExN
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EWS
SQUADRON OF THE MONTV

E H. H. Arnold Squadron, Long Island, N. Y., Cited for
its outstanling proagrain designed to bcttcr acquaint the Long
Island conununities ith their role in avi(ition, and to drmatize
the importance of aviation in the American waU of life.

At Long 11and', 11. II. Arnold Siquadron program (see below), from left: Lou Davis, right. Arnold Squaduron
Republic's Walter (. Bain; former GOP National Chairman Leonard Hall; Commander, chats with Ken Ellington
Fairchild's George F. Chapline; and George S. Trimble of the Martin Co. and guest speaker George S. Trimble.

If its first formal program is any Corp., as program chairinan, worked Dr. John F. Victory, Executive See-
indication of things to come, youll with Lou Davis,theSquadron Com- retarvoftheNationalAdvisor-Com-
be hearing a lot about the H. H. Arnold mander and public relations manager mittee for Aeronautics, was the guest
Squadron on New York's Long Island. for Fairchild's Engine Division. in speaker at the Januar luncheon meet-

Picking up the Jet Age theme, the staging the event, which attracted a ing of the Greater Miami Squadron,
Squadron is sponsoring a series of capacity audience of 375. marking the second time that Dr. Vic-
four programs designed to dramatize Mr. Ellinigtoin introduced the four tory has appeared before the Squad-
the importance of airpower and its speakers on the panel, who were: ron. More than 150 members and
relationship to the development of Carl A. Frische, vice president in guests were on hand.
the community, and at the same time charge of engineering for the Sperry Dr. Victor\, who's been on the staff
to focus public attention on Long Gyroscope Co.: George F. Chapline, of NACA since 1915, is a walking en-
Island's place in the nation's airpower vice president and genieral manager of cyclopedia of aviation history. He im-
picture. Fairchild's Engine Division; Walter pressed on the group that this nation

The first program, held in Decem- G. Bain, vice president and general is rapidly losing the race with Russia
her, was billed as "Air Industry Re- manager of the Republic Aviation for leadership in technological superi-
ports." Leading aviation industry rep- Corp.; and Robert L. Hall, vice presi- ority. He also predicted that "within
resentatives discussed the role indus- dent of Grumman Aircraft Corp. Each the lifetime of people in this room,"
try plays on the Island and showed presentation was follosed by a ques- men sould fly to the moon and back
how that role fits into the national tion-and-answer period. safely.
defense picture. Ken Ellington, vice The guest speaker at the dinner Alan Cross, Florida Wing Com-
president of the Republic Aviation was George S. Trimble, Jr., vice presi- mander, arranged the program. Dr.

dent in charge of engineering for the Victors was introduced by Grover
MIartin Co., whose topic was "The Loening, a pioneer aviation engineer,
Expanding Horizons in Aviation." designer, builder, and pilot, who now

Mr. Ellington, who served as one lives inl Miami.
HE the panelists at AFA's second na-
tmial Jet Age Conference in Wash- On March 2, Northern Californians

rton last month, has annolnced will be treated to a "Manpower for

5e plans for the remaining three Airpower" Symposium, co-sponsored
tirams: February 14-"Youth Looks by the Capital City and Sacramento

at Military Careers," chairman: Car- Squadrons. It promises to be an out-
l le Jones, director of public relations standing program.
fr the Sperry Rand Corp.; late John R. Alison, a past AFA Presi-

,arch or early April-"Classroom in dent and Board Chairman, and now
the Sky," chairman to be appointed a Director, \\ill head the list of As-

the Air Transport Committee; and sociation representatives. Speakers
A% 20-"Long Island Pioneer Day," include California's Gov. Goodwin

ian: Jack Retaliatta, Gruminn Knight: the Hon. David Smith, Assist-
ircraft public relations director. ant AF Secretary: Donald Douglas,

A[ McClellan AFi, Calif.. Clixe Davis The accomplishments of this init Jr.: Brig Gen. Alfred Kalberer, 14th
of Capital City Squadron interiew

lai. l. 11. Nixand 11/Sgt. Jim 1Ilnd,- cam it AFA's "Squadron of the Air Division Commander: )an Kim-
ion for "Jet Age" weekly radio ihowi. Month" citation for March. (Contiult Oin page 105)
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(At left)-J&H Model 50252 Current Transformer

Look what happened when we took a
"second look". . . and we always do!

Each electric system development duced weight thru redesign of the provement plus a weight savings
at Jack & Heintz involves not standard unit. of more than 12 pounds!
only the design of primary com- Significant results: Re-evaluationofeveryauxiliary
ponents but also a re-evaluation * Smaller, Lighter-thenew J&H component,howeverstandard,isa
of every auxiliary component ... cretrasomuinalw- rigid engineering policy at Jack &
often with outstanding results. currenttransformer, usinga low- Heintz. Without fail, the end re-

pwrsnigcircuit, weighs only Hit.ihufi~hede
Take the current transformers powersenmpn e sult is the same ... better perform-0.125 lb compared to the standard acrdcdszls egtshown above. A new high- 0.53 lb . . . and is half the size. ance,reducedsize,lessweight.

performance a-c system called for . Planning a new electric system
40 of these standard units. They * BetterCharacterstics-thenew for aircraft, missiles or ground
are shelf items designed for high- unit shows a marked improve- power? Put the vast experience
power sensing. But 32 of the ment in accuracy for load division and thoroughness of J&H to work
needed transformers could oper- and a substantially reduced cir- foryou!WriteJack&Heintz,Inc.,
ate under low-power conditions. cuit impedance effect. 17630 Broadway, Cleveland 1,
So, J&H engineers took a" second * Improved Electric System-the Ohio. Export Department: 13
look" . . . saw the possibility of 32 J&H transformers give the East 40th Street, New York 16,
improved performance and re- system over-all performance im- New York.

*JViCWi S &1hRXTZ AIRCRAFT ELECTRIC EQUIPMENT



Safe, Efficient

Time Saving

COAST to COAST DIRECT TRANSPORT

MINNESOTA,'.*<

IIj

Bewe and a 

1

SA iTR IN

I 1 IIII \ERI

Between S ates DesignatedAbycraan g ne Co mdteexetnwps

)~~~ UA IRMOT INC.ASS .~-Ej~Jj

Between Saes eint y&and GnrlCmmdteecetnwps

Ports of Entry on the Pacific Coast and senger cars, commodities moving in
hose on U.S.-Canadian Boundaries tank vehicles, and dangerous articles.

(Traffic moving to or from Alaska only.)

The ability to serve and DELIVER, proved by USAC, assures speedy through shipment of your
important consignments. Numerous established terminals, strategically located throughout the country,
enable USAC to expedite the safe and efficient handling of critical defense materiel.
USAC is authorized to transport from West of the Mississippi to the East, East of the Mississippi to the
West, as well as in all areas East of the Mississippi. Shippers of aircraft, aircraft engines and other air-
craft components, can depend on prompt safe delivery, via USAC.
A fleet of tractors and specialized trailers, built to the needs and requirements of the Industry, assures
top efficiency. USAC is equally qualified and proficient in the handling of over-dimensional, overweight,
expensive or delicate cargoes. Time and cost savings are obvious since USAC direct-routing eliminates
changes of equipment and driver personnel.

Direct one line delivery- guaranteed. Write, wire or phone- we'll be glad to tell you more.

Executive Offices
WOODWARD 3-7913 457 W. FORT STREET DETROIT 26, MICHIGAN

Branch Offices Throughout The United States



AFA NEWS CONTINUED

baf, reidntoftheAcojt-enra IAs A Flight Engineer with T W A
hall, presideintof the Aroet-General

Corp.; Nicholas DeWitt from Har-
vard's Russian Research Center; and Enjoy Security Plus Opportunity
Brig. Gen. Kenneth Gibson, Con-
mander, Sth Air Division.

The smooth-working combination TWA needs flight engineers to man the newest, finest aircraft
of the well established Capital City available. This opens an opportunity for you to begin building
Squadron and the recently reactivated an interesting and profitable career with Trans World Airlines.
SacramentoSquadronpromisestolbe Also TWA offers you these benefits: a retirement program, sick

leave, group insurance, paid vacations, liberal free transportationa toughone forotherAFA utits to for you and your family each year. Besides security you are
Imatch. offered a wonderful opportunity for the future.

After a five months' training period (with student pay), your
Col. Barney'Oldfield,pAir Defense ay as a Flight Engineer will start at $485 a month

Conand information services officer, ($545 if you fly international) with regular increases every
was theguest of honorin December six months for the first two years. Assuming the normal
at a luncheon poor by he rogression in the type of equipment to which you are assigned,

hu onloed bythe arting your third year and flying 85 hours a month your salaryOnuAFASquadron,cominmorating would be $725 a month, $810 beginning with your fifth year
the fifteenthanniversary of Pearl Har- and $965 beginning your eighth year.
bor(seecut,beloiw). If you can meet the qualifications, apply today and start

Plans for this memorial luncheon, a future with Security PLUS Opportunity.
which it is hoped \ill become nan-

toal progra , \cre nade by Roy Lef- QUALIFICATIONS: Age 23 - 35; 57" to 6'2"; High school
fingwell, AFA Vice President; Charles diploma - or equivalent; Four years broad aircraft
Fern, Wing Conmnander; Tom Rice, I maintenance experience; Must be able to obtain CAA A&E

Squadron Commander; an Mac. licenses and pass Class II CAA physical - no waivers.Summy Com fomander; e d \I if you meet these requirements act now. Write today

ForceS to: Mr. R. Paul Day, Employment Manager,
.for an application form.

At one time Oahu was one of the
most active Squadrons in AFA and TRANSWORLDAIRLINES
\\'as always ell represented at the
national conventions. \Ve hope this Municipal Airport Kansas City, Mo.
prograin is aim indication that the unit
is on the wat back to top activity.

were announced. The election \ts to At this writing, plans were being
Capt. Iven C. Kincheloe, the Ko- be held by mail in order to give all made for the third Squadron-spon-

rean jet ace and USAF test pilot who 780 members of the unit a chance to sored tour for civic leaders of a near-
last sinner set the 126,000-foot alti- participate in the Squadron affairs. by Air Force installation. The first
tude record in the Bell X-2, was The Nominating Committee, ap- two such tours resulted in a great
the guest speaker at the January 22 pointed by Commander Cliff Griffin, is deal of interest, publicity, and a num-
uncheon of the San Francisco Squad- made up of all ten past Squadron ber of new members for the San Fran-

ron, held at the Elks Club. Commanders, only one of \\hom is cisco Squadron.
This was the seventeenth in the unable to participate actively (he's on

Squadron's highly successful "Air- active duty with a SAC outfit). The Hoyt S. Vandenberg Squadron,
power in Action" luncheon series. As The Squadron's big social event of of Detroit, since last sumner has held
a result of the series, the Squadron the year-the annual Christmas party seven successful major airpower pro-
now is recognized as the airpower -was held at the Montclair Restaurant. grams. The most recent was held at
authority in San Francisco. More than 100 members and their Lessinger High School, in suburban

Also at the January meeting, nomni- guests attended the party, for which Oak Park, where 145 students, their
niations for 1957 Squadron officers Bill Berman \as program chairman. families, and guests, saw an F-86

Sabrejet, from Vright-Fatterson AFB,
onl display, demonstrations of flight
safety equipment by members of the
94th Fighter Squadron, films on air
defense, and heard an address by
Maj. Max Gurman, ISO for Tenth Air
Force at Selfridge AFB. Russell
Lloyd, Vandenberg Squadron Con-
Mander, also spoke, and presided at
a reception given for area educators.

Mr. Clarence Band, principal of the
Oak Park high school system, was the
honored guest. The program was

planned to educate the youth of the
area, and their parents, on the prob-
lems and challenges of the Jet Age.

At luncheon given for him bY Oahu AFA Squadron (see text), Col. Barney Old-
field po'es with (from left) Col. George Coinmenator, Ilickarn AF deputy col- CROSS COUNTRY.. . . The Rob-
mamder; Brig. Cen. Ralph Koon, Pacific AF vice comutander; Colonel Oldfield;
Tom Rice. Oahn Squadron Commander; and Chaplain (Capt.) Carroll N. Anderson. (Continued on following page)
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AFA NEWS CONTINUED

ert S. Hart Squadron of New Orleans
at presstime was hoping to duplicate
its past year's success in the 1957
Mardi Gras parade. Last year the
Squadron won first prize in its divi-
sion with a float featuring a ten-foot
model of the Convair F-102. . . . Miss
Joanne Alford, AFA's "Miss Air-
power,"has recovered from her re-
cent illness and is again on her lecture
tour to the West Coast, then the
Southeastern and Southwestern states.
. . . Jack Gross, an AFA Director, has
been chosen Chaiman of the Harris-
burg, Penna., Chamber of Commerce
Military Affairs Committee. . . . Ex-
ecutive Director James Straubel is
scheduled to speak to the Arnold Air
Society Area C Conference in Wash-
ington in March; AFA President John
P. Henebry will be a guest speaker at
the National AAS Conclave at the

M Hotel New Yorker, New York City,
on April 17.. . . New AFA Squadrons
are being organized in St. Paul,
Minn.; Orange County, Calif.; and

The oungti r- make a cl. of it a four menibers of the (reater Pittsburgh Rochester, N. Y. . . . The Florida
Squadron's Auxiliary (shown at the foot of the loading ramp) and Bob Patter- Wing, under the direction of Alan
son (at the top of the ramp), a pilot for Capital Airlines and a member of Cross, plans a Fiftieth Anniversary
the Squadron, show one of Capital Airlines' new Viscounts to members of the Salute to the USAF in Miami, tenta-
Pittsburgh Squadron "Falcons" (hiring the recent tour of the Pittsburgh airport. tively scheduled for 'March 30.-END

MORE IS STORED IN LESS SPACE
at SAC bases with

ROTABINS AND OTHER

STORAGE EQUIPMENT

The versatility and adaptability of F-G-M's line make
it possible for SAC bases to store a variety of different materials in I
minimum space with maximum efficiency.

F-G-M Rotabins solve many storage problems. They
make possible storage of more small supplies in less space than
any other shelving system.

Frick-Gallagher's complete line of storage equipment
plus their many years of engineering know-how have made them
leaders in the science of economical warehousing. Write today for
information on how they can serve you.

Specialists in Storage Planning and

Manufacture of Storage Equipment

THE FRICK-GALLAGHER MFG. CO.
103 SO. MICHIGAN AVENUE

WELLSTON, OHIO

Branch Office: 250 S. Broad Street, Philadelphia 2, Pa.
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"HOT STUFF" coming through..
A vital product need just ahead onthe horizon, lies the research and production facilities to make all

in the field of INFRARED*. For detection of any this a protective reality today. Its Advanced Elec-

potential aggressor, Hot stuff* comes through! tronics Center at Ithaca, New York, has an IN-
IR* has numerous significant advantages: target FRARED Projects Group staffed by recognized
size is not critical...a passive seeker, it never authorities on IR development. INFRARED by
divulges its source or location...will outperform LMEE.. .with its broad applications to Airborne
radar of comparable dimensions. IR can't be Weapons Control Systems...is another LMEE

jammed . .. when detecting, it contribution to new uses of De-

can'tbe detected.LMEE ... pio- fenseoElectronics. Forinforma-
neering these advantages ... h as ___IgI____________ tion on IR ... write Section A.

WEAPONS CONTROL RADAR * SEARCH RADAR * INDICATORS AND DISPLAY * COUNTERMEASURES * NAVIGATION

MISSILE CONTROL * AIRBORNE SONAR * COMMUNICATIONS * FUZES * AUTOMATIC TEST * DATA PROCESSING

;rogress /s Our Mosti mportant Poad'ct

GENERAL ELECTRIC
LIGHT MILITARY ELECTRONIC EQUIPMENT DEPARTMENT

FRENCH ROAD, UTICA, NEW YORK



U. S. Air Force Photo

Designed basically for night photographic work, the Martin RB-57 is employed by USAF TAC, powered by two Wright J-65 jet engin es.

WADC'S WEAPONS GUIDANCE LABORATORY GIVES
ACCURACY TO AIR FORCE BOMBS, MISSILES AND AIRCRAFT
The W~eapons Guidance Laboratory at the Air Research laborator-y. The facilities available for these studies
and Development Command's Wright Air Develop- include various gun ranges, temperature and altitude
mrent Center performs applied research and develop- chambers and other specialized test and evaluation
mient of all Air Force weapons guidance equipment. installations.

Included under this broad category are airborne Weapons Guidance is one of the laboratories that
bombing systems and equipment, weapon defense sys- form the Wright Air Development Center. WADC, in
tems, offensive fire control systems, missile guidance turn, is the largest Center under the Air Research
equipment, electronic jamming systems, chaff systems, and Development Command. At its location at Wright-
navigation systems, manual navigation aids and special Patterson Air Force Base, Ohio, upward of 10,000 mili-
test equipment peculiar to the requirements of the tary and civilian workers are engaged in research, devel-
weapons guidance systems or equipment. In addition, opment and testing of aircraft, guided missiles and all
all components of the foregoing are the province of this types of associated flight and ground equipment.

105

FORD INSTRUMENT COMPANY
DIVISION OF SPERRY RAND CORPORATION
31-10 Thomson Avenue, Long Island City 1, New York

Beverly Hills, Cal. * Dayton, Ohio

Engineer of Ford Instrument Company check-
ing unit designed by the Company for the Air

ENGINEERS Force to be certain that its magnetic effects
of unusual abilities can find a future at FORD INSTRUMENT COMPANY. Write for information. will not affect other instruments in the aircraft.



an Air Force Magazine fictio feature

'Ai

COLD SWEAT
By Maj. Robert E. Fuerst

in R ISING, McCracken \aned and %\arskei 0irutgI. Hudra
stretched lazily. He walked to finnN thing sometimes. Thick Sno\\-
the door of the van and opened flakes like these could he just as had

it and then shut it hastily. "Brrr," he as leavv rain in a thunderstorm. -I
said, shivering. "Still snowing like don't know, Sam. But who's gonn
mad, Sam." be flxing in weather like this?"

The other man looked up from his Hle w\andered oxer t o the therm os
ook and asked, "Heavy snow"nes,
"Yeah, real thick." McCracken practically at a standstill on days likeS now looked at the weather board. "They're this. Whenhe came on shift at noo

calling the ceiling zero and visibility there had been some talk of a Gooney
a quarter." Hird tAking off inl the afternoon, but

"Do you think we could paint any- it was almost three now. They hid
thin in this snow, Mac?" (Contiuiied o following o pag1)e

AIR FORCE Magazine * March 1957 109



COLD SWEAT IN THE SNOW CONTINUED

evidentlv decided to cancel the flight. "Rog. We'll have achance now to Sam took off his earphones, stood
Ie turned toward Sam and asked, see if this heavy snow interferes when up, and walked to the scope. Seeing

'Hlow long has it been snowing, any- ve try to follow this bird out." the unmistakable crawling echo of the
how?" McCracken adjusted the radar C-47, he shrugged and said, "It's a

Three or four hours at least." equipment and stood before the glow- beaut, all right. Surprising." A trans-
"No, 1 mean how\ many days. It ing scope. To be truthful, he had his mission from the tower splattered the

seems like we've had snow every day doubts about this one. Heavy precipi- silence, and he returned to his chair
for the past month." tation could cause returns that blotted and put the headset on and listened.

"Last Thursday it didn't snow any. out a target completely. He'd seen it Mac continued to watch the blip
I think this is the fifth day now." happen. And it was a frightening as it slowly drifted westwvard and then

McCracken shook his head. "Misawva thing to watch the ralar become use- began graduallv turning to the left.
Air Base. They can give it back to the less just when it was needed most, In the middle of the turn the blip
Ains as far as I'm concerned." Mi- in heavy rain or snow. Good thing stopped curving and crawled along a
sa\va was no place to spend a winter; this ship was going out instead of straight line again. Mac was puzzled.
only one other Air Force base in arriving. And then out of the corner of his eve

Japan was farther north. Oh well, it "He's rolling now," said Sam over he saw Sam waving at him excitedly.
was warm and cozy inside the CCA his shoulder. Apparently there was something inter-
van. McCracken nodded, and stared in- esting going on and he slipped on the

headset.
. . . to Misawa. I say again, this is

-- Air Force 5559 declaring an emer-
gency. My left engine is inoperative
and I am returning immediately to
Misawa. Over."

"Wow," said Mac, glancing at Sam.
"Rough." He studied the blip intently
now; it had begun a slow turn to the
right.

"Roger, 5559," said the tower.
"Understand that you have an emer-
gency. Do vou . . .

The phone broke in and Mac lifted
an earphone and answered, "CCA.
Sergeant McCracken."

"Tower, Mac. There's a Charlie
four-seven in trouble about ten miles
/vest. He's got one engine...."

"I know, Andv. Ve've been moni-
toring your frequency. We have radar
contact with him now and can take
him whenever he's ready. It's a good
contact."

"Roger, Mac. He's calling for CCA
noN. He's got thirteen passengers on
board. Four crew members."

"Okay, Andy. GCA out."
The C-47 continued its slow turn

to the right and the pilot, finishing his
As the electronic arm swept around the scope, a flat blip glowed abruptly. conversation with the tower, switched

to GCA frequency. "Misa-wa CCA
le picked up a magazine and re- tently at the scope. There were no from Air Force 5559. How do you

turned to his chair. "You know, Sam, weather returns, nothing on the glass read?"
there's one thing about this. . . ." circle except the usual ground clutter. Mac squeezed the mike button and

The phone interrupted his words It was too early to pick up the plane answered, "Air Force 5559, Misawa
and he reached for the instrument. yet. Or was it? As the electronic arm GCA. Read vou fivebyfive. Over."
"CCA. Sergeant McCracken." swept around the scope and passed "Roger, CCA. This is an emergency.

"Mac, this is Andy up in the tower. a point to the west, a flat blip glowed I'm about ten miles west in a C-47.
There's a Charlie four-seven taxiing abruptly, a thin greenish line that be- I have one engine feathered and a
out for take-off. Triple-five nine." came rejuvenated whenever the arm load of people on board. And I'm on

"Rog, Andy. Thanks." swept past it on a steady circuit as instruments, picking up ice almost as
Sam looked up. "Business?" the skies were scanned. A clear, clean fast as I can break it off. Request
"An outbound." He strode to the blip. GCA assistance."

door and took another glance out and McCracken scratched his head. "I "Roger, 5559. Continue your turn
then returned, shaking his head. "The don't believe it." to a heading of one-five-zero degrees
Coonev Bird. He's cgoing after all." "What?" and descend to two thousand feet. \Ve

Sam moved to the VHF set and "Sam, this thing's giving one of the have excellent radar contact."
pished the channelization button. "I'll nicest returns von could ask for. Come "Roger, CCA. Will do."
ionitor the tower." over here and see for yourself." (Comtined onpge 113)
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From miniature components to integrated systems

AMF has electronics experience you can use
* AMF experice ,n electronics covers practically every area of the field, from design through
production, of individual components and complete systems, for both government and industry.
* AMF has organized development and production teams experienced in the latest mechanical
and electronic techniques. These teams, located throughout AMF, achieve the fine balance so
necessary to produce efficient, reliable equipment.

* Particular AMF electronics capabilities and products include...

Data Processing and Display * Training Devices and Simulators * Antennas and Mounts
Communication Systems * Low-frequency Radar * Electronic Warfare Devices
Air Navigation and Traffic Control * Missile Check-out Equipment * Electric Motors
Guided Missile Support Equipment * Industrial Relays * Silver-zinc Batteries
Accessory Power Supplies * Inverters and Alternators * Factory Test Equipment

ro o i ntese fields
* Armsoment

S Bolistics ~ fl.
* ..O. Aecoe Another Product

* Guided Missile Defense Products Group
SupportlEouipmses AMERICAN MACHINE & FOUNDRY COMPANY0 Auxary Pow-er 1Spplies MACHiE CMA
a*Cun'o. srserns 1101___________ IlNorth Royal Street.,Alexandria. Va.
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more intricate than a

chronometer...infinitely
more accurate!
Even a chronometer need not be engineered down to the
millionths-inch tolerances held in the AC Achiever-
new inertial guidance system now in development at
AC's Milwaukee plant.

Unbelievable accuracy makes the Achiever one of the most
important new guidance systems in America's
arsenal of defense. What's more, this remarkable new
device cannot be diverted from its course by
radio or radar jamming or any other similar method.

All this is thanks to a new concept in gyroscopic control and
inertial guidance with a new-type gyro stabilization
of uncanny precision, a phase of AC's current work
as a prime contractor to the Air Force.

AC's engineers are eminently qualified to take the most
complex problems from the "dream stage"
straight through final production. Because of this competence,
they know that, for them, the future represents

"Opportunities Unlimited"!

IX5'

THE ELECTRONICS DIVISION OF GENERAL MOTORS

FLINT, MICHIGAN * MILWAUKEE, WISCONSIN



COLD SWEAT CONTINUED

Mac looked at Sam for an insti ,int o M ARCH 1957 7T
and then returned to the scope. 5UN MON UE ED THU FRI 5AT
Things looked rough for triple-five
nine. It was had enough to be faced
With a let-dovn in weather like this
under ideal circumstances. With onl
one fan churning, it was a real per-
spiration job.

"GCA from 559, what is the pres-
cut Misava weather? Over." a

Mac glanced at the weather board.
"Five-five-nine from lisava GCA. 1
The 15,30 observation is precipitation
ceiling one hundred feet, sky ob- 2
soured. Visibilitv three-sixteenths of a
mile. Heavv snow. Wind west at eight
Inots. Oer."

There was a moment's silencc an!
le could picture the pilot's frown as
the report came through. Pirseiti
the pilot answered, "Roger, CCA,
inderstand."

The blip moved in closer andi lae
waited alittle longer and thenisaid.\Naied i litle oll"er nd ten sidUSAF aerial pickup of overhauled, canned
[ive-fisc-nine, turn left now to a a the uprm ire gine t

heading of one-zero-zero. This is your
dossnwinld leg."

Slowlv lie watched the blip crawl
at,moving over the green scope like This is the 21st consecutive month

A tiny motorboat cross.ing a Lrg. ,

smooth lake. in which Southwest Airmotive Com-
"Descend to 1,000 feet no\\, lie

said. pany-the nation's first commercial,

He glanced at the precision scope non-manufacturer jet engine and
nearby. No weather returns on it
either. They needed everv break they accessory overhaul facility - has
could get; with weather downi this
low and engine trouble aloft, it would been ON SCHEDULE in deliver-
he too much if the radar equipment
itself failed or was sabotaged by the ing Allison J33-A-35 polver-plants
w\eather. He returned to the search
scope and called again. to the U. S. Air Force.

"Fie-five-nine from GCA. Turn ON 'CaDsIE.

left now to a heading of zero-one-zero
degrees. This is \our base leg."

"Roger, GCA."
There wvas a frantic waimin from AQAEREIY

T~ e 7Sfatca~vn mOuthwest 0Airmotive Co.S~tn. He looked upl and saws Sam 1932 OLEDRHP1957S u h e t im fv o
ssrite a weather observation on the __ _______R ____ LOVE FIELD DALLAS
board. Special at 1542, down to zero-
zero! Mac felt a dryness in his throat
and 'sked, "What are they forecast- middle of it, the man at the controls. for the lives of sixteen people, facing
ing?" He was all alone, separated from the a dangerous let-down to zero-zero con-

Sam extended his right hand, thumb rest of the world, and he was in bad ditions, and knowing there was plenty
downward. "No change. Continued trouble. of chance that during the next few
zero-zero for the rest of the afternoon "Ro(ger, GCA. What is the forecast minutes lie would vind lup in a flam-
anid eveniinr." for the next hour?" ing mass of molten metal. And vet

Slowly Mac shook his head from "No change." his voice was calm, lie spoke witiotim
side to side and then reached for the "Roger, understand. I can barely fear, and for all practical purposes it
microphone. "Air Force 559 from maintain altitude so we'll continue the was routine. How many men in otiter
GCA. Over." approach." jobs, in other valks of life, could

"Co ahead, GCA." It was at times like this that lie quietly meet danger in this sitme
"Special sseather observation at felt an admiration for the men who fashion?

1542. Ceiling zero, sky obscured. w\crc in the flying grame. Here was Well, it was about time to turn him
Visibility zero. Heavy snow. Over." a guy really on the spot. He was hob- over noy. One last instruction. "Five-

There was a pause and again he bling along in a crippled ship, fight- five-nine from GCA. Turn left now to
suffered with the man up in the ing through ice and snow, responsible (Contimued on followig page)
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cud pha to b&4 t Mm. COLD SWEAT -CONTINUED

a heading of two-eight-zero. This is a mistake now, buddy. Don't slip up
your final." when you're almost down. Ah, there

"Roger, GCA." it was, in the middle again, splitting
IU The blip began a slow curve to the the center line exactly. Good height

left and Mac nodded at Sam. "He's too. Just hold it.
in the gate, Sam. Take him away." "You're over the end of the run-

He received Sam's wave in acknowl- way, 559."
HOME OF WESTINGHOUSE AIRCRAFT edgment and leaned back for a Mac stared hard. The blip was

EQUIPMENT DEPT. breather, although he couldn't get rid merging with the ground line now
hr Wn El-! d.e s at ait nor of the tenseness. Time was growing and he couldn't tell what was goingCr, AC El tie -vt,,- fr aircr.af than,

,-y other nrano1,-tnrcr in the worm. short. on. He slipped off the headset and
Creative Careers for "Air Force 559 from GCA. This is dashed to the door and opened it, but

AIRCRAFT EQUIPMENT your final controller. How do you couldn't see more than a few feet.
Electric Power Systems read?" Straining, he tried to catch the sound

Electric Accessories "Read vou loud and clear, GCA." of engines but could hear nothing
Drnign & D-neepont "Roger, 559. You need not ac- except the swish of the falling snow-

ENGINEERS knowledge any further transmissions. flakes.
MSa-eBSDegrees (or State Regitration Cr- If for any .... And then abruptly he heard crack-

reenteadnates. A few openings ftr Macslipped over for a coffee re- ling through the headset lying on theeslperienc e i Technicians.
fill as emergency instructions were desk and at the same time heard the

Exceptioal Oppbrtunities on Aireraft issued. Very likely the pilot could muffled noise of engines as the ship
lwas, Cerator & Voltage Regulators. never swing an emergency go-around came abreast of the GCA van. The

Unexcelled Development Lab Facilities; Payroll Adder even if he had to. No, he'd better be pilot had made it!
sranceo lsns; MLsnDeBornes; ELibnal Prsitano; right the first time. Swiftly he returned to his ear-

Excellent Living Conditions. "You are now six miles from touch- phones and listened.
n<o for. fz!, A. Rico Dr -. =--2 down, approaching the glide path. ". . . and here we are. A mighty

Begrin a standard rate of descent." fine job, GCA. Thanks."
StMac stared at the blips. Everything "Roger, 559, GCA out."

seemed normal. And no clutter from He smiled at Sam who was wiping

AIRCRAFT EQUIPMENT DEPT. \weather returns. He was a little high, imaginary sweat off his brow in relief.

P. O. Box 989, Lima, Ohio. but not serious. Sam put down his earphones and
"You are slightly high on glide walked over for coffee.

path, 559. Increase your rate of Still smiling, \1ac removed the
descent." headset and glanced at the scope.

It's a wonder he wasn't twice as Startled, he leaned forward. "Hex,
high, thought Mac. Lots of guys who Sam," he called over his shoulder.
lost an engine had a tendency to "Come over here a second."
linger a hundred feet or more above He waited until Sam stood behind
the glide path. him and then motioned toward the

"You are right on course, 559. One scopes. They were covered now with
mile from touchdown now." large echoes, slow-drifting blobs of

A fine run so far, thought Mac. weather returns.
Glancing sidewards, he noticed it was The two men stared for a moment
still zero-zero. And still heavy snow. and then Mac grinned and said, "We
He crossed his fingers. The old boy were lucky, Sam. Good thing he didn't
needed all the help he could get. Only have to go around."

Cancer can't strike me, seconds to go now. "Yeah, we could never do it now."
I'm hiding. "You are approaching the end of Mae shivered and then strode to

the runway." the coffee jug. Filling his cup, he said,
1Was the blip drifting to the left, "A man needs a dirink after one like

away from the centerline? Don't make that!"-ExO

\5'.-A _Cancer?,. ABOUT THE AUTHOR

The American Cancer Adventure is a common thing in the flying business, and real-life flying yarns
Society says that too often rank with the most dramatic stories fiction has to offer. Such is the case
many people die of it, with this story, which is based on an actual AACS "save" that took place at
NEEDLESSLY! That's why Misawa AFB, in northern Japan, just over a year ago. At that time the author,
I have an annual medical Major Fuerst, was with the 1809th AACS Group, on Okinawa. In his story
checkup however well I he has changed the names of the GCA operators who were on duty, since he
feel. I know the seven was not able to talk with them personally. Major Fuerst has written one other
danger signals. And article for Am FoRCE-"Grace Vas a Killer" in the September '55 issue, in
when I want sound which he told the story of a typhoon that swept over Okinawa. Since January
information, I get it of this year Major Fuerst has been with the 501st Tactical Control Group in
from my Unit of the Europe. Ve're pleased to be able to print his latest offering for us at a time

when his new book, The Typhoon-Hurricane Story, is going o sale (see re-
AMERICAN CANCER SOCIETY T. view in "Airman's Bookshelf," on page 12).
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AiResearchI
Cabin Air

Cornpressors

Latest designs will soon appear on the most modern

turbo-jet (unit shown) and turbo-prop air transports

experience in every- problem of
Cabin air compressors by most extensive experience in this inter relationship between compo-
AiResearch are turbo-driven, shaft- field - 4000 of these units are nowv nents. We have assumed complete
driven or hydrauilically-driven. in operation. system responsibility in this field
They provide cabin airflows up to These compressors are integrated for many of America's finest pres-
60 pounds per minute at 40,000 into complete air conditioning sys- ent and projected airliners.
feet, with pressure ratios up to 4.3. tems. The utmost compatibility is Whether your problem involves
Their dependability and durability assured, since AiResearch manu- components or complete systems,
have been service-proved by the factures every component and has wve invite your inquiries.

THA *C R O ATOION

A@esearch Manufacturing Divisions
Los Angeles 45, California... Phoenix, Arizona

Designers anid manufacturers of aircraft sYsterns and components: REFRIGERATION SYSTEMS * PNEUMATIC VALVES AND CONTROLS * TEMPERATURE CONTROLS

CARIN AIR COMPRE SORS - TURBINE MOTORS * GAS TURBINE ENGINES * CABIN PRESSURE CONTROLS * HEAT TRANSFER EQUIPMENT * ELECTRO MECHANICAL EQUIPMENT * ELECTRONIC COMPUTERS AND CONTROLS
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FROM TOUCHDOWN TO TAKE-OFF
WITH A COMPLETE BENDIX SYSTEM FOR LANDING GEAR

D _urinearound contact, between touch- all components function together with tested and tuned to work together like

down and take-off, the safety of the split-second accuracy and eticiencv. a trained crew.

plane and crew depends upon the That is why Bendix specializes in And there is a further important

unfailing teamwork of everything that complete and integrated lading gear advantage in having oinc source com-

makes up the landing gear system. systems. For, components that have pletely responsible for production and

Retractor actuation, control valves, been designed and engineered to work over-all operation on the airplane.

nosewheelsteering, power braking,as together give better and more depend- So,when it comes to gear for landing,

well as wheels, brakes and shock- able performance than any arbitrarily think and plan in terms of a complete

absorbingstruts-even tires-these are assembled system. The components of landing gear system. Then we suggest

the things that make up the complete a Bendix landing gear svstel are vo think of Bendix and Bendix

landing gear -stem. And it is vital that engineered as a matched set, then Proucts I)Ivision at South Bend, Ind.

Bendix ' South BendIND.



asAero-nautics is to earth
In the fields of both AERO-NAUICS and ASTRO-NAUTICS

Convair is showing outstanding leadership. CONVAIR-Astronautics
is today building in San Diego, California, a complete facility
for research, development and manufacturing of the
Atlas Intercontinental Ballistic Missile, a top priority project
of the U.S. Air Force. The Atlas is the first of many vital
astronautical projects which will lead mankind toward a better
understanding of the universe in which he lives.

OO 0CONVAIR GOeg A DIVISION OF GENERAL DYNAMICS CORPRTO


