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AF-0
USAF's New Tactical Fighter
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A Special Report on
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Lycoming T53: aerial Jack-of-all-jobs
This is theversatile H USKI E, the Kaman H-43B on many fuels.Provides high power per pound
utility helicopter. It'sa rugged, maneuverable ofweight.Operatesdependably.And, because
aircraft, used by the Air Force for pickup and the entire power turbine and combustor re-
delivery of troops and cargo in rough country movesas anassembly,theT53iseasytomain-
and at high altitudes. One reason for this Air tain. The T53 is one of Lycoming's growing
Force helicopter's outstanding capabilities familyof turbineswith ratings up to 2400 shp.
and performance is its LycomingT53-L-1 gas Their applications in industry and for the mili-
turbine. It is compact and lightweight. Runs tary are limitless.

UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS... REGARDLESS
OF RACE, CREED, COLOR OR NATIONAL ORIGIN...WRITE AVCO TODAY.
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LAND, SEA, ARORSPACE...TALENT THAT BUILDS BETTER DEFENSE SYSTEMS
Until now, you've had to wear polarized or colored glasses 14" x 102" case, sets up and starts operating quickly.
to see a 3-D picture from a pair of transparencies. You Thestereoviewer,developedtofillanurgentneedin
don'tanymore. ... notwithanewstereoviewerdevel- image interpretation, is typical of our response and capa-
oped by Goodyear Aircraft Corporation (GAG).opedby oodyar ircrft orpoatin (GC).bility in land, sea, air or space defense systems.
This new viewer can be used-with the naked eye-for
military and civilian photo interpretation, for intelli- If we can be of service to you in advanced systems and
gence, teaching aids and many other jobs. Translational technology...aerospace support equipment...electronic
controls let you use conventional strip film. You can also subsystems . . . lightweight structures . .. or missile re-
rotate the image. Viewing screen measures 8" x 10". quirements, write Goodyear Aircraft Corporation, Dept.
This portable unit weighs only 30 pounds, fits in a 12%" x 914VQ, Akron 15, Ohio, or Litchfield Park, Arizona.
The technical disciplines involved in these areas offer a challenging future for Engineers and Scientists at Goodyear Aircraft. Write today.

GOOD IEAR
GOODYEAR AIRCRAFT CORPORATION
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Foundry Capacity- Castings of aluminum Space Age Welding- High-quality welding Metallurgical Research- Hot sprayings ofand magnesium parts of intricate and pre- techniques convert steel sections into Minute- protective ceramic coatings on experimentalcise design are a specialty at Wright Aero- man rocket motor cases without use of missile cases is one of the advanced materialnautical. Facilities are complete for sand preheat. Tooling is simplified, production techniques developed by metallurgists atcasting and shell molding. increased and unit costs lowered. Wright Aeronautical.

Spanning the Critical Demands of Industr Subcontracting

Total Capability
Capability to design and manufac-
ture aerospace products requires a

E e gr wide range of technical skills which
Engineering - Wright Aero- <
nautical's experienced tech- r can also help virtually any branch
nical staff provides extensive rt Ofindustr
engineering support to sub- 1! o*
contracting programs, utiliz-f
ing advanced analytical and ,
computing devices to facili- The complete facilities of the Wrighttate solution of Complex *
problems. * seeAeronautical Division provide a total

*LI capability in design, development,



Production Machining - Volume production Sheet Metal Fabrication - Precise forming, Gears and Gear-Systemns- More than 50
of precision manufacturing to space-age welding and fabrication of lightweight parts million precision gears have been produced
standards of quality and precision is achieved is made possible by experienced craftsmen for defense and industry. A new Curtiss-
by use of such equipment as this numerical using highly diversified and widely varied Wright gear system increases electrical out-put
tape-controlled machine. machines and equipment. of the Lockheed P2V aircraft by 50%.

at your command

testing and manufacturing for many

types of subcontracting work, from Wright Aeronautical Division

tiny gem-like gears to giant rocket

motor cases. These integrated facili- Curtiss RO W rightties are available either on a proto-

type or production volume basis. at Corporation
competitive prices. Let us show you
how our total capability will benefit Wood-Ridge, New Jersey

your entire program.
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Minuteman test flight MI ieassemby Dynamics test

Ground support, transporter-erector Minuteman electronics assembly Base-ConstrutionSur eilance

Management techniques: PERT Electronic circuit inspection Weapon system assembly at sites

Minuteman system integration-by Boeing Aero-Space Division
From electronics to the latest business systems and tech- systems. Prominent among the latter are Boeing-designed
niques, Boeing's Aero-Space Division employs a wide range and built electronic systems.
of capabilities as Minuteman weapon system integrator. The Division has more than 4,000 employees wholly

The Division is responsible for Minuteman missile as- engaged in electronics engineering, manufacturing or in the
sembly, test, launch control and ground support. Working support of these activities.

with the Air Force Systems Division, Aero-Space coordi- Minuteman has been described as "an economical break-
nates the work of associated contractors and exercises sur- through" in terms of procurement and maintenance costs.

veillance over base construction. It also assembles at base This Strategic Air Command weapon system will be opera-
sites the final weapon system, including support and launch tional late this year, a year ahead of original schedule.

AERO-SPACE DIVISION



JAMES H. STRAUBEL KAFA.
Publisher

JOHN F. LOOSBROCKAIRF RCE
Editor and Assistant Publisher-Policy

STEPHEN A. RYNAS
Assistant Publisher-Advertising and

Circulation The Magazine of Aerospace Power

EDITORIAL STAFF Published by the Air Force Association

RICHARD M. SKINNER VOLUME 45, NUMBER 5 MAY 1962
Monaging Editor

CLAUDE WITZE
Senior Editor A Voice for Military Space / I (:L\DI)E; WITZE 6

4 WILLIAM LEAVITT An Editorial.

Associate Editor
The UltimateWeaponIs Foresight/B EN. CURTIS E. LE NIAY, USAF 26

ALLAN R. SCHOLIN
As we await distinct signs that we are in fact making progress toward

Associate Editor viable disarmament, we must continue making adequate preparations

J. S. BUTZ, JR. for free man's defense. To prevent fatal technological surprise in the

Technical Editor 1970s, these preparations insst include military capabilities in space.

PHILIP E. KROMAS STRIKE: Newest Unified Command/3Y ALLAN 1. SCH1OLIN 33
Art Director Anywhere, anytime. STRIKE's job is to provide mobile, integrated,

NELLIE M. LAW readily available forces on a fast-reaction basis, with combined deploy-
Editorial Assistant ment of land and air tactical elements inder JCS direction and a single

PEGGYM. CROWL responsible commander.

Editorial Assistant F-110/A SPECIAL REPORT ON CSAF S NEW TACTICAL FIGHITER 36
BARBARA SLAWECKI TAC pilots will soon be flying the F-110, latest in the Century series

Research Librarian and the Air Force's version of the Navy's crack F41 Phantom II. It's

GUS DUDA an aircraft that breaks records with the ease that it cracks the sound
barrier.

AFA Affairs

JACKSON V. RAMBEAU Aerospace Plane: Answer to Rocketing Costs/ 3Y J. S. BU'rz, J. 42
Reserve Forces Affairs Nonrecoverable rocket boost systems are inevitably going to prove

too expensive for purposeful, economical, sustained space missions.
ADVERTISING STAFF The time is short for us to start intensive efforts to prove feasibility

of a manned craft that can take off conventionally, propel itself into
SANFORD A. WOLF Director of Marketing orbit, and be flown home for controlled landings.

JANET LAHEY Ad Production Manager

ARLINE RUDESKI Promotion Assistant

SPACE DIGEST

DEPARTMENTS Military Space Efforts . . . The Evolutionary Approach/
BY MAJ. GEN. JAMES F. WHISENAND, USAF 53

Airmail 9 If there should be a major breakthrotgh in weaponry comparab
the nuclear revolutions, military space operational t ctap ility I

Airpower in the News. 10 decisive. If our opposition develops sui >... (!,) I iPu>..

AerospaceWorld.........16 may reach a tragic point of no return.

Ready Room ............. 73 A Tenth of a Second of Arc/ B3Y . L.>lTtVY 58

For the public to understand the significance of the space age in all
AFA News .............. 77 its ramifications, there inust be a conscious effort to change traditional

Index to Advertisers . . . . ... 80 and distorted public views of science and scientists.

Airman's Bookshelf ....... 82 Speaking of Space/BYW1LLIAM LEAVITT 64
Peaceful cooperation in space is a laudable aim. It deserves earnest

This Is AFA.............. 88 negotiations on both sides. Biit our Soviet friends really oiglit to
have the courtesy to stop damining its for our "space bellicosity."
If our militarv people are planiig lotr securitN. that's their job.

AIR FORCE Magazine and SPACE DIGEST are published monthly by the Air Force Association. Printed in U.S.A. Second class postage paid at Dayton, Ohio.
EDITORIAL CORRESPONDENCE AND SUBSCRIPTIONS should be addressed to the Air Force Association, 1901 Pennsylvania Ave., N. W., Washington 6, D. C.
Telephone, FEderai 8-6575. Publisher assumes no responsibility for unsolicited material. CHANGE OF ADDRESS: Send us old address and new address (with
zone number, if any) to Air Force Association, 1901 Pennsylvania Ave., N. W., Washington 6, D. C. Allow six weeks for change of address. Send notice of
UNDELIVERED COPIES on Form 3579 to AIR FORCE Magazine, 1901 Pennsylvania Ave., N. W., Washington 6, D. C. SUBSCRIPTION RATES: $5.00 per year,
S6 per year foreign. Single copy 50 cents. Association membership includes one-year subscription: $6.00 per year (Cadqt, Service and Association membership
also available). ADVERTISING CORRESPONDENCE should be addressed to Sanford A. Wolf, Director of Marketing, AIR FORCE Magazine and SPACE DIGEST,
501 Madison Ave., New York 22. N.Y. (PLaza 2-0235). New England office: Morley L. Piper, Resident Manager, 428 Essex St., Hamilton, Mass. (HOward 8-4600).
Midwest office: Paul J. Jones, Suite 1310, 105 S. LaSalle St., Chicago 3, 11. (STate 2-1265). Los Angeles office: Harold L. Keeler, Sales Manager and William
H. McQuinn, 625 S. New Hampshire Ave., Los Angeles 5, Calif. (DUnkirk 5-1436). Son Francisco office: Mark M. Hurd, 201 Town & Country Village, Palo Alto,
Calif. (DAvenport 6-2920). Detroit office: Kenneth J. Wells, 801 S. Adams Rd., The Adams Plazc, Birmingham, Mich. (MIdwest 7-1787). European representative:
Brayton Nichols, 7 Blenheim St., London W. 1, England. TRADEMARK registered by the Air Force Association. Copyright, 1962, by the Air Force Association,
All rights reserved. Pan-American Copyright Convention.

AIR FORCE Magazine * May 1962 5



An Editorial

A Voice for Military Space
By Claude Witze

SENIOR EDITOR, AIR FORCE/SPACE DIGESTIT IS a matter of record that in recent years Congress The witnesses were in close agreement that we cannot
has been consistently more farsighted in assessing afford to have space dominated by a hostile power.
many military requirements than has the executive To this, Dr. Baker added the observation that technical

branch of the government. The most striking examples of knowledge about space in the United States is outpacing
this are in the area of weaponry, where the legislators our planning and programing, particularly when it comes
have pressed hard for improvements in everything from to using space technology for security or national defense
the infantry rifle to the Polaris system, manned bombers, purposes. He cited the requirement for facile and certain
and military airlift. Because of the way the space age recovery of manned satellites on land and sea. And the
sneaked up on us, the Congress, it now is clear, organized necessity for a manned vehicle that can make an easy
its committee effort following a pattern in which insuf- transition from suborbital to orbital rendezvous. Possibly
ficient attention was paid to the military requirement. more important is the knowledge needed to survive if an

The House of Representatives has a Committee on orbiting vehicle is under attack. To those who say there
Science and Astronautics, and the Senate has a comparable is no justified requirement for these things in any 1962
group on Aeronautical and Space Sciences. Quite properly program, Dr. Baker points to the fact that he was working
these groups are concerned with the effort of the National on ablative materials in the 1948-to-1951 period, when
Aeronautics and Space Administration, to the almost com- it had not been suggested that their application would be
plete exclusion of military considerations. The House Com- on nose cones and capsules. Yet, if his laboratory had
mittee on Armed Services and the Senate Armed Services not done this work, when there was no stated require-
Committee hear testimony from Defense Department and ment, the entire missile program and development of
military witnesses. A proper part of this touches on the recoverable satellites would have suffered. Our resources
menace in space and what we should be doing, but the today, the witness said, "must include immediate research-
space-oriented testimony at this point in time tends to be and-development efforts directed toward the long-term
submerged in discussions of more current weapon systems, acquisition of military capabilities . . . supplementary

personnel policies, the intricacies of procurement, and the to and not in duplication of . . . the civilian space effort."
generally wide range of topics that fall under the jurisdic- Dr. Baker added that our national policy does not define
tion of these committees. The Armed Services groups have the affirmative role of the military in space, but rather
subcommittees to give special attention to some subjects. limits the military role. He pointed out, for example. :hat
These include intelligence, the national stockpile, the NASA has no interest in protecting Apollo from hostile
NATO forces, conflicts of interest, real estate, housing, action in space, an interest that would be paramount if
and the utilization of shipyards. In neither house does the the military probabilities were considered. He said the
Armed Services Committee have a subcommittee on present NASA-Defense Department liaison has a good
military space. The result, inevitably, is that Congress, pattern, but so far there have been no orders given that
which itself wrote into the National Space Act of 1958 will ensure proper attention to military needs.
a demand that proper weight be given to the military None of this fell on deaf ears, and it is not our intent
potential, is focusing its attention on the peaceful pro- to so imply. But it did fall on the ears of a committee
gram, at least from the important point of view of com- that is, quite naturally, primarily concerned with the
inittee activity. civilian space program. It fell on the ears of a committee

Some signs of this weakness have been called to the in which some members have consistently expressed
attention of the legislators. In March, to cite one weighty serious concern about neglect of the military space
example, a subcommittee of the House Committee on program and duplication of military capabilities by the
Science and Aeronautics, assigned to stud' the NASA civilian program. But even these men, members of the
manned spaceflight program, heard from two industry House Committee on Science and Astronautics, face conflicts

witnesses with scientific competence. They were Dr. of interest, jurisdiction, and effectiveness if they pursue
George L. Haller, a Vice President of General Electric too determinedly a line of questioning that is centered on
Co., and Dr. William 0. Baker, Vice President for Research military topics. There is an eminent scientist of our
of Bell Telephone Laboratories. Both emphasized that acquaintance who believes that one day peace will be
Russia's peaceful applications of space technology are ensured on earth and that space will be given over to
not a threat to this country. But. Dr. Haller said, the war. None of the existing committees on Capitol Hill are
implications to our military survival "are almost obvious." empowered or prepared to consider that possibility.
Dr. Baker added that while international prestige is the It may be that the ideal solution would be a joint
"classic explanation" of why we have a space program House and Senate Committee, similar to the one that

(under NASA), "we can't forget the force factor, the has handled our atomic-energy program. Certainly, if
naked power," and the capability of being able to do   this is not possible, the House and Senate Armed
things in space that other nations cannot do. He said the Services Committees should prepare to give special atten-
Soviets are doing some things we are neglecting and that tion to the military requirement in space with subcom-
these have military applications. "This," he declared, inittees devoted entirely to that subject. It would be in
"is the saddening, annoying, but literal fact at the complete accord with their standing record for farsighted-
moment." ness in matters concerned with national security.-END
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AiResearch is now delivering the first line of significant design improvements, especially in the

actuators capable of operating in temperatures up use of lubricants, materials, motor insulation and

to 550'F ambient. Their immediate availability assembly techniques.

offers significant advantages in the design of air- This step is representative of continuing

craft, missile and nuclear systems. progress at Garrett-AiResearch in electromechan-

Development of these reliable ac and dc actu. ical products.This progress created the first 3500F

ators is part of a comprehensive high temperature actuators, the first 6000 F motors, and points to

program at AiResearch, and represents several 1000 0F motors and actuators in the future.

AIRESEARCH MANUFACTURING DIVISIONS * Los Angeles 9, California * Phoenix, Arizona

Systems and Components for:

Aircraft, Missile, Spacecraft, Electronic, Nuclear and Industrial Applications



a new criterion for technical service
The whole spectrum of technical services-installation, testing, equipment
operation, maintenance, field modification, on-the-job technical training for
customer personnel-is now available from an organization uniquely suited
to the job: the new Universal Technical Service Co., Division of Sperry Rand
Corporation.

UTEC places highly trained technicians-familiar with the whole range of
problems encountered in electronic circuits, wiring, laboratory techniques,
scope analysis, prototype assembly-at the command of military and com-
mercial customers, anywhere in the world.

Complementing Sperry's Field Engineering Division, UTEC rounds out one
of the most comprehensive field support capabilities ever offered in support
of military and commercial projects and programs. Detailed information on
your letterhead request.

UNIVERSAL TECHNICAL SERVICE CO., DIV/S/ON OF SPERRY RAND CORPORATION, WICHITA, KANSAS



Vostok Analysis themselves to social objectives. He government and policy and decision
Gentlemen: I wish to congratulate wonders whether the barriers between making.
your publication and [Technical Edi- the "two cultures," of the scientist Dr. Fisher apparently would like to
tor] J. S. Butz, Jr., on the excellent and the humanist, is not superficial. see a common language shared by
article on the implications of Vostok The writer submits that politics and scientists and nonscientists. Is this a
["What Are the Lessons of Vostok?" the social sciences are "scientific," even scientific expectation? Perhaps it would
March '62 issue]. To my knowledge though their principles are not tested be more reasonable to expect not only
this article is the most comprehensive in the same formal ways as those of that the nonscientist be educated to
analysis of the Vostok system to be the physical sciences. The principle appreciate the spirit of science, as Dr.
made available to the general military of compromise, deal, and reciprocal Fisher says, but also that scientists
and technical publics. back-scratching which is too abhorrent like Dr. Fisher learn to appreciate the

We quite often evaluate the Soviet to the mincrologist Dr. Fisher, is based "spirit" of politics and government.
space program and its underlying di- on sound human experience and pro- ERNESTNEUFELD

rections and technologies in an "ethno- duces just as consistent results in hu- Forest Hills, N.Y.
centric"manner, tending to belittle, de- man affairs as the electrolytic process
ride, and oversimplify their situation, in making aluminum. Airpower vs. Guerrilla War
leading to unrealistic conclusions dan- How scientific has been the ap- Gentlemen: I enjoyed your editorial
gerous to our national security, welfare, proach of the pragmatic politicians concerning airpowver and guerrilla war
and prestige. and statesmen Dr. Fisher turns up his in the March '62 issue of Am FORCE

DON KARSHAN nose at, is demonstrated in the way SPACEDIGEST, and cited it in the notc
New York, N.Y. science and scientists have been to a chapter of my dissertation dealing

brought into the highest circles of with the future of American participa-
Scientists, Nonscientists, tion in guerrilla warfare.

and Schisms ROBERT.M. LAWRENCE. Ass't Instructor

Gentlemen: In your March issue, Dr. CORRECTION Department of Political Science

D. Jerome Fisher comments on what The editorial, "The Education University of Kansas
is described as "the fundamental Bottleneck" (April 1962, p. 8), Lawrence, Kan.
schism" between science and its search contained an error of fact which
for truth and politics, "the act of the we would like to correct. In SAC Specialist
possible" ["The Dilemma in Communi- referring to the sum of $900,000, Gentlemen: I am the Information Spe-
cation-Scientists and Nonscientists"]. sought by the Air Force to ex- cialist on SAC for Air Britain, the
Dr. Fisher contrasts science's "rational pand its program of advanced International Association of Aviation
search for truth," whose validity is education and disapproved by Enthusiasts, and would like to make
established through experiment or ex- the Department of Defense, we this appeal to readers of AIR FORCE/

perience with his portrait of govern- wrote, ". . . the Air Force has SPACEDIGEST:

ment as a system based on "You gone so far as to agree to take Will anyone who has unclassified
scratch my back, I scratch yours," of the program out of its hide, with material on any aspect of SAC from
deals and compromise. He suggests no increase in requested funds 1946-62 please communicate with nc

that because of this schism, scientists or manning tables." The facts without delay. I am particularly anx-
and nonscientists fail to understand are that the Air Force is willing ious to contact past or present mem-
one another in any fundamental way. to take the program out of its hers of SAC. Magazines with pertinent

The article in your same issue "Sci- hide as far as manpower spaces articles would be most welcome. All
ence and Freedom," by Dr. Glenn T. are concerned, but it does re- replies will be answered.
Seaborg, indicates that this fundamen- quire the added funds to imple- A. C. E. NEWMAN

tal schism has not prevented a "signifi- ment the program. A last-minute "Childs," Crockenhill Road
cant integration of science into society" correction was telephoned to our Kevington, Near Orpington
during the past two decades. "The con- printers, but it was too late to Kent, England
solidation of science into society," says be included in all copies.
Dr. Seaborg, "is striking in the field The principle expressed in the
of governmental policy and interna- editorial, we submit, is valid. UNIT REUNION

tional relations. . . ." The monetary sum involved is 388th Bombardment Group
Interestingly, Dr. Fisher's emphasis small compared with the vital Anyone who served withhhis outfit during

is on the need for the nonscientists requirement to maintain an Air WorldoWar s cordially invitedto attend
isonthe Group's thirteenth annual reunion at

to rise to the level of the scientist in Force educationally in tune with the Gratiot Inn, Port Huron, Mich., on July
the search for truth. Dr. Seaborg, on the objectives of the present 6, 7, and 8, 1962. Contact:
the other hand, speaks of the need for Administration. Edward J. Huntzinger
the "return of science to the fold of -JOHNF. LOOSBROCK, Editor. 863 Maplo St.
humanism" and of scientists to relate Perrysburg, Ohio
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By Claude Witze
SENIOR EDITOR, AIR FORCE/SPACE DIGEST

Only Some Figures Don't Lie the first to deny that they have intended to mislead anyone
or that their interpretation of Nike contract statistics

WASHINGTON, D. C. constitutes an accusation against the Douglas CompanyAccording to this week's New York Stock Exchange or the prime contractor, Western Electric. Mr. McClellantables, shares in Douglas Aircraft Company are selling for says his Committee, the public, and the government believea bit more than $27, only $2 better than the year's low. "profit rates which are fair should be paid to contractors."It is about $10 less than the 1962 high. Earnings per share Mr. McClellan recognizes that defense contracting isin 1961, according to the company's annual report, were carried out under strict procurement regulations, that the$1.56, which was modest but a great deal better than the contracts are monitored by military procurement experts1960 oss of $5.09 per share. There was a three percent with congressional watchdogs nipping at their heels, andstock dividend paid this year, but the Douglas shareholders that the Renegotiation Board is on hand with authority tohavecashed no checks, of recent record. correct any obvious excesses. His spotlight is on procure-With this background on the company financial situ- ment practices, and he says that he expects constructiveation let us imagine that a security salesman offers Doug- changes will result from the Committee's efforts. If there islas stock as a sure winner and suggests that you invest in any case the Committee has tried to prove so far, it is thatit heavily. The heart of his argument for this hefty trans- systems management responsibility may be a burden thataction is that Douglas is a major contractor involved in the should be shouldered by the Army's in-house procurement

First industrv witnesses before Senate probe of fees paid to missile makers were C. Raymond Smith (left), VicePresidentof Western Electric, and Donald W. Douglas, Jr., President of Douglas Aircraft Co. Both defended profits of less than eightpercent on Nike-Hercules and -Ajax (center photo). Their firms provided engineering services for both these systems.

Army's Nike antiaircraft missile program and is realizing experts. This would eliminate the necessity for rewardinga profit of 44.3 percent on its effort. Knowing, as you contractors for this work at many points. But the systemdo, that the firm has not paid a cash dividend in three under which Nike was procured grew out of the cus-years and that the market value of the stock has slipped tomer's acknowledgement, back in the middle 1950s, thatbadly, you might be tempted to put in a query with the the Army lacked this capability.
Securities and Exchange Commission and report what the Meanwhile the Committee staff is spreading on the rec-stock salesman told you. If you did, we have been assured ord and in the nation's newspapers a grossly distortedby a reputable Washington lawyer, the salesman would impression of the profit margins realized by defense con-be "clobbered deader than a bomber hit on the nose by tractors. Prime contractor for the Nike-Ajax and Nike-Her-Ajax or Hercules." He would, in short, be accused by SEC cules is Western Electric Company, which is affiliated withof grossly misrepresenting the outlook for Douglas share- Bell Telephone Laboratories. These two firms have com-holders and forbidden to do business on the public mart. plete responsibility for over-all system planning and per-The public is protected from this kind of swindle by a formance, for the detailed specification and design of alllaw that had its origins in a previous Democratic Admin- elements of the system. and for management of the entireistration. operation. The team constitutes one of the most reliableThe suggestion that Douglas realized 44.3 percent industrial components of the defense complex. Majorprofit on its Nike activity has appeared in headlines from second-tier subcontractor is Douglas Aircraft Company,coast to coast. The figure comes out of some arithmetic which produces the actual weapon and is responsible forput together by the staff of the Permanent Subcommittee the design and development of the weapon and its sup-on Investigations of the Senate Committee on Government porting hardware. A third tier of contractors actually pro-Operations. The Chairman is Senator John McClellan, a duced the ground-launcher loaders and the trailers forDemocrat from Arkansas. Mr. McClellan and his staff are (Continued on page 13)
10 
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How tofuze awarhead
Ford Instrument Company knows-and performance proves it. Field-tested fuzing systems developed by Ford have proven their

reliability, accuracy, and superiority over other systems time and time again. Today, Ford fuzing, arming and safing devices can

be found on several tactical ballistic missiles. Ford's compact, precise, simple fuzing systems have never known failure. Ford

leads the field with 7years experience in fuzing, and atotal of 47yearscreating othermilitary computational devices. Put

Ford's experience and talents to work for you. Write to General Sales Manager, Dept. 1520, at New York address, or contact the

nearest Ford Instrument regional sales office. __, _-W 07_ _fE~

DIVISION OF SPERRY RAND CORPORATION

2-5 3-1-10 Thomson Avenue, Long Island City 1, New York

Regional Sales Offices: Washington, D.C. - 2121 Wisconsin Avenue, Washington 7, D.C.; Southeast -Holiday Office Center, 3322. Memorial

Parkway, Huntsville, Alabama; Midwest-1310 Talbott Tower, Dayton 2, Ohio; West Coast-260 South Beverly Drive, Beverly Hills, California

CREATIVE ENGINEERING PLUS EXPERI E NCE R RE L I ALE SYSTEMS FOR CRUCIAL MISSIONS

"T
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We put the earth and the moon in this box-and backed off abillion miles
This is anearth-moon simulator developed by Northrop. The earth-moon simulator is not only an important
As its name implies, it shows us how the earth, or the research tool, but also amajor step toward quality con-
carth-moon system, would look to anobserver in space, trol in space systems. It was designed and built by the
from 80,000 miles all the way out to 1billion miles. It Nortronics Division of Northrop. It will be used by Cal-
was built to test the sensing devices which space vehicles tech's Jet Propulsion Laboratory, contractor to the Na-
use to track the earth, sothey canguide themselves tional Aeronautics and
and point their communications antennas at the earth. Space Administration. NORRTHROP



AIRPOWER IN THE NEWS CONTINUED

moving the weapon. They were Consolidated Western
Steel and the Fruehauf Trailer Co. In their work they COMPARISON OF PROFITS BASED ON

were monitored by Douglas, which provided the design TOTAL COSTS OR TOTAL EFFORT

and specifications for what they were doing. Under terms
of the contracts involved, Douglas and Western Electric NIKE PRODUCTION

were to be rewarded for their systems engineering and
svstems management efforts. This reward can be called TraehaCo WonterndStee

profit or it can be called a fee, and there is nobody, not

even on the McClellan Subcommittee, who argues directly Pdt 240,910 8,000

that the contractor is not entitled to this reward.
The rub appeared when the Committee staff offered Tota 

Costs $49,330,255 $146,223,000
Profit 4,519,072 9,285,000

a presentation, digested in the table on this page, pur-

porting to show that Western Electric did only about Ivoicedto Douglas S53849327 $155,508,000

a quarter of the total job but took a profit of 7.9 percent
on the total, which was equal to a profit of 31.3 percent
on its "own effort." In the case of Douglas, the staff com- Contract

pilation argucd that the aircraft company subcontracted tors 3 iershose

and purchased 82.8 percent of its total assignment md 82.8% to Douglas S495970000 .costs & profits were
invoiced to Douglos

(lid only 17.2 percent itself. Douglas took a fee or profit Workdoneb Aircroftat$286,612,673

of 7.6 percent on the work for which it provided systems 17.2% IncludingG&A 102990000

engineering and management. This fee was calculated 100.0/ Tota Costs $598960000

by the Committee staff in relation to the 17.2 percent Douglas Pof 45580000 7 on cost

of the job done in the Douglas plant, to arrive at the con- Invoiced to

clusion, which made sensational headlines, that the aircraft Western E S644540000

company realized a profit of 44.3 percent on this part
of the program. This is the figure, tolerated in the hearing FIRST TIER

room, that would send a securities broker to Coventry, %of
thatoul broer ovenry, Contract

if not jail, were he to use it to persuade a customer.
To take the Douglas case alone, the 82.8 percent of 2dTierInvoicesto Western tors & suppliers whose

the work subcontracted or purchased presumably includes 74.9/ Electric $1,073,300,000 costs & profits were

all raw material, such as forgings, in addition to the money WorkbyWestern
19.3%/ Electric in-house 276,900,000 Electric at $428,760,000

paid to the trailer and launcher-loader manufacturers.
This is a highly irregular method of auditing and succeeds 5.8% er i 82,400,000

in bringing the total Douglas subcontracting costs up to 100.0% Total Costs $1.432,600,000

8398.96 million. And the Douglas profit on this is shown Western Electric

as $45.58 million. This profit or fee is, in reference to P 31.3% on effort

total cost, a respectable 7.6 percent. But, figured on the InvoicedtoArmy S1,545,100,000

basis of the meager 17.2 percent of the total job done

in the Douglas plant, it amounts to 44.3 percent profit,
which is the figure that managed to hit the headlines, the Unusual method of calculating fee or profit was used by

radio, and television broadcasts. There was no effort by McClellan Coimittee staff in this chart. Conclusion that

the Committee staff or the publicists, so long as they Douglas made 44.3 and estern Electric 31.3 tperent on

chose to use this methodiof auditing, to show that if Dougf- Nike production contracts ignores mianagemient and engi-
ase made tueering effort devoted to second- and third-tier output. This

las made 44.3 percent profit on 17.2 percent of the accounts for 74.9 and 82.8 percent respectively, of first-

work, then it should follow in another line on the table and second-tier contracts. Both firms argue conventional

that Douglas made zero profit on 82.2 percent of the work business auditing shows profit was not over 3.5 percent.

which was subcontracted. It will be difficult for the
McClellan Committee staff to deny its presentation. as an injustice was done by his staff's approach. Dropping in

filtered to the public through news media, was interpreted the atmosphere created by the Eisenhower curse on the

to mean that Douglas made 44.3 percent profit on 100 "industry-military complex, the injustice can be com-

percent of the work. This is not true and would not have pounded, with ease, into a serious threat to our defense

been promulgated if the staff had used conventional ac- effort.

counting methods in its presentation. What Mr. McClellan has proved is that Western

The comparable figures for Western Electric, fresh out Electric and Douglas made a profit or fee of less than

of the McClellan staff's interpretative machine, resulted in eight percent each for their design and management of

a public impression that this corporation made a profit of the Nike-Ajax and -Hercules systems. They have not denied

31.3-percent.Theactualfigurewas7.9percent, which this and they are not ashamed of it. If there is a more

is not an unreasonable charge for the type of systems economical way to achieve the same ends, government

engineering involved in this new and complex weapon procurement authorities have not reported it.

syste. If the work were undertaken in-house by the gov-

ernment it would require a staff of thousands of engineers Things Will Get Worse
and tecvhnicians over the entire life of the project. These

men would accomplish what Douglas did for 82.2 percent Congress, at this writing, is acting on the fiscal 1963 de-

of its aslignment and what Western Electric did for about fense appropriations bill. The House has approved expen-

seventy-fve percent of its assignment. ditures of $47.8 billion, including funds to accelerate the

With all due respect for Mr. McClellan's effort to RS-7 program. Whether or not this will be done has not

separate hi.s investigation from the aura left around his bt.n made clear, pending further Air Force and Defense

Committee from the days of Joe McCarthy and its reputa- Department studies. It is clear that Robert S. McNamara,

tion as the "rackets committee," there is no denying that (Continued on follocing page)
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Secretary of Defense, remains less than enthusiastic about up a noble struggle against its handicaps. The biggest ofthe RS-70 in spite of a couple of clashes with opinions on these has been passed with the appearance of Edwin A.Capitol Hill. Following his collision with Rep. Carl Vinson Walker, the retired Army general who has convinced him-and his subsequent caustic treatment of the Air Force and self and very few other people that he deserves a spot inits Chief of Staff, Mr. McNamara, you will recall, promised history. By this time his rambling testimony, which re-there would be a "new study of the RS-70 program in the minded us of some speeches we have heard in London'slight of the recommendations and the representations of Hyde Park, has been forgotten. It is too bad, as one com-the Armed Services Committee." mentator pointed out, that the conservative wing has to beWell, a few days later a "Pentagon spokesman" was represented by such a poor spokesman as Mr. Walker.pressed by reporters for details and came up with the news But there is another thing to regret about his wildthat the new study" actually was an old one that was pitches before the Stennis Committee. This is the possi-being continued. There was a pause of about forty-eight bility that some of his targets are vuhnerable if the criti-hours, and the Defense Secretary was reassuring Mr. Vin- cism is handled by more adept protagonists than Mr.son that there was nothing routine about his new look. Walker. Take, for example, the broad subject of "muzzling"Mr. McNamara said he was "disturbed by reports that and the more precise matter of operations in the Defensethe study . .. pledged to Chairman Vinson . . ." was going Department's Office of Security Review. The retired Armyto be some existing appraisal in new garb. Mr. Vinson, general and Mr. Thurmond, his friend on the Stennis Com-who bad not displayed his teeth in public this time, said, mittee, have not recorded any substantial scores, largely"That closes that chapter." because they are so inaccurate and so much more inter-Almost immediately Mr. McNamara started to write an- ested in the military role in the cold war than they are inother one, over on the Senate side. The Defense Appro- achieving a proper organization to fight a hot one.priations Subcommittee, headed by Senator A. Willis This situation was handled more adroitly by the HouseRobertson, had asked for an Air Force briefing to explain of Representatives in its action on the Defense Appropria-its convictions on the RS-70 program. When the witnesses tions budget. On recommendation of the Committee onappeared it seems that they carried a presentation that Appropriations, headed by Rep. George H. Mahon, thehad been sterilized under the personal direction of the House voted to reduce the funds requested for security-Secretary of Defense. This, Mr. Robertson announced with review activity by $66,000. The Committee said this wassome heat, was not satisfactory. Before the day was over done because the function has "been handled at times inthe Secretary of Defense paid a call on the chairman and an inept manner." It added:
assured him that the USAF argument for accelerated de- "Admittedly the problem of deleting from defense hear-velopment would be made available. ings statements which should not be printed is a very diffi-If these incidents are not sufficient evidence of a new cult one. Much prudence and judgment [are] required forstern attitude toward the Pentagon management, we can proper handling of this matter. It is a job which must beturn back to Mr. Vinson again. Long an expert on how well done.
to pull a checkrein on the military organization, the "Statements made by certain representatives of agenciesGeorgian has set up a two-man panel to take a look at have been deleted in some instances while statements ofsome of DoD's managerial changes. Tagged by a)wag as the representatives of other agencies containing the same in-"Special Committee to Annoy the Front Office," the Chair- formation have not been deleted from other portions of theman is Rep. Porter Hardy, a Virginia Democrat and an record. A higher degree of judgment and management isexpert for the assignment. Mr. Hardy has been the hot- required, and the Committee hopes a better job will befoot operator for Mr. Vinson's group for many years. He done next year in editing and deleting statements from thehas a talent for persistent questioning of witnesses and a hearings than was done this year."
tenacity for detail. Like Mr. McNamara, he has studied at In the floor debate Rep. Gerald R. Ford, Jr., of Michi-the Harvard Graduate School of Business. On top of this gan, gave some of the specifics and said the Committee, ofhe represents a district that includes Norfolk, home of an which he is a minority member, is disturbed by the in-important Navy installation, and presumably the center consistencies displayed in security review.of strong sentiment against unified defense agencies. And "The Directorate of Security Review of the Departmentwhat is he to investigate? He says it is the Defense De- of Defense." Mr. Ford declared, "should be adenatelypartment's tendency to "get into operational activities that manned by able, knowledgeable individuals, and theynormally have been carried out by the separate services." should be directed by persons who have no political axesThis is an issue close to Navy traditions. Mr. Hardy, who to grind and who impress upon their staffs the need forhas been cited for his skill at "gumming up a witness," is objectivity and uniformity in their decisions."
familiar with Navy traditions and probably has some con- This is a viewpoint shared by many men in uniform andvictions about them that will come out as he conducts an hundreds of Defense Department contractors, who have toinquiry into the new defense agencies that centralize con- struggle from day to day with the whimsy that emanatestrol over supply, communications, intelligence, and atomic from the security-review offices. It is significant that Misupport. There has been speculation that Mr. McNamara Ford openly disassociated himself from the Stennis Comis trying to unify the services activities without the special mittee deliberations in this attack, suggesting that there islegislation required to unify the services themselves. Mr. something seriously wrong but that the aura createi byVinson, like the Navy, is a vigorous opponent of such a such enthusiasts as Senator Thurmond and Mr. Walkertrend. Mr. Hardy will have plenty of support as he tills might even impede corrective action.
these green fields. Mr. Ford said a great many ridiculous attempts it cen-

sorship are being made. When these attempts are chal-
How to Get Discipline lenged, he said, many of them are explained 'iway as

clerical errors or inadvertent deletions. He told ibe House
The Senate Special Preparedness Subcommittee, chaired that immediate steps should be taken to see thait aproper

by Senator John Stennis and featuring the efforts of Sena- job is done in the Public Affairs Office of the DoD, wheretor Strom Thurmond to find martyrs in uniform, is putting "there have been enough excuses and alibis." -END
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COOL POWER
FOR "HOT" PLANES

Hot military aircraft-F106, A4D-5, and F8U-2N- insulation gives generator parts excellent dielectric

can now operate longer, at higher temperatures, characteristics and a capability to withstand

thanks to Bendix@ brushless generators with new thermal shock and ionizing radiation, far exceeding

DuPont "Pyre-M. L."*insulation. the requirements of generator specifications.

This remarkable insulating material helps Bendix If you have a "hot" application that needs depend-

generators withstand heat, completely resist salt able AC power, it's likely one of our family of

spray, humidity, fungus, hydraulic fluids (Skydrolo), brushless generating systems can help you. Give

MIL-L-7808C oils, acids, and other solvents. Used us a call. General Products, Red Bank Division,

everywhere in the generator unit, "Pyre-M. L." Eatontown, New Jersey.
*DuPont trademark for its polyimide resin wire

enamel, insulating varnish, and coated glass fabric

Red Bank Division
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AEROSPACE WOR.

By Allan R. Scholin
ASSOCIATE EDITOR, AIR FORCE/SPACE DIGEST

Initiation of our new series of nu-
clear tests by Joint Task Force 8 under
Army Maj. Gen. Alfred D. Starbird
late in April was ordered by President
Kennedy after the Soviets indicated
they were not impressed with his new
proposals to the disarmament confer- USAF's first SAC
ence at Geneva (see below). operational

Before he announced we would go Titan I missile
ahead with our tests, Mr. Kennedy squadron
had done everything possible to invite -officially took
some indication, however faint, of So- over launch
viet interest in reaching a workable complex east of
agreement on disarmament. But it be- Denver, Colo.,
came more and more clear that the April 18.
Soviets never had any intention of Two of nine
taking the President up on his March operational
2 offer to call off the new series of missiles tower
atmospheric tests if the Russians would over crowd of
take some positive approach toward dignitaries and
resolving the disarmament deadlock. press on hand

Undoubtedly the Soviets are even for ceremony
now preparing for still another test
series of their own-and will claim our 4
resumption of tests as an excuse.

General Starbird's task force in-
cludes almost 12,000 men, more than
half of them Navy personnel, operat-
ing the many ships required to main-
tain communications and record test Also included are new devices con- jected. Moreover, prevailing winds in
results within the broad test zones. ceived since our last test series, in the test areas are expected to carry
The Air Force is contributing 1,700 1958, which must be tested before fallout in a belt around the equator
men, the Army 600, and the Marines further development is possible. These rather than across the northern hemi-
100. Of some 2,800 civilians in the may include some theories of defense sphere as in the Soviet tests last fall.
task force, 1,000 are technical special- against missiles, such as detonations in
ists, and 1,800 are contractor support space which might neutralize missile
personnel. warheads. The United States launched another

There are two test zones-a rectangle Ballistic missiles will be fired into attempt to break the deadlock in the
of 600 by 800 miles surrounding the test area over the Pacific Missile seventeen-nation disarmament talks at
Christmas Island, 1,200 miles south Range from California as well as from Geneva with a detailed three-stage
of Honolulu, and an 1,100-mile-diam- submarines and land-based sites in the plan to reduce weapons of individual
eter circle with Johnston Island as its Pacific. The Air Force, in addition to nations while building up a United
center, 800 miles southwest of Hono- launching or dropping weapons, will Nations police force.
lulu. engage in measuring radiation, taking The plan was presented to the con-

The US schedule calls for thirty or air samplings, and tracing fallout pat- ference on April 18 by Chief US Dele-
more shots, including operational tests terns. gate Arthur H. Dean.
of our ballistic weapons-Atlas, Titan, Fallout danger is expected to be ex- President Kennedy commented on
Minuteman, Polaris, Redstone - and tremely slight, amounting to only a the plan at a press conference the
airborne weapons like the Hound Dog, small fraction of the normal radiation same day. "This outline of a treaty
Bullpup, and Skybolt. to which people are constantly sub- (Continued on page 19)
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AEROSPACE WOR[_D_ _

represents the most comprehensive and
specific series of proposals the United
States or any other country has ever
made on disarmament," he said.

The plan calls for a thirty percent
reduction of weapons in three years,
thirty-five percent more in the next
three years. The third stage might
take as long as fifteen years, ending in
general and complete disarmament.

In Stage I the US and USSR would
declare their major categories of nu-
clear and conventional weapons and
dispose of one-third of them under
supervision of an International Dis-
armament Organization.

Communist China, along with all
other "militarily significant" states,
would have to join in Stage II. New
participants would cut their stocks by
sixty-five percent in the three-year
period to match reductions by the
major powers. Then in Stage III "all
states possessing armed forces and
armaments" would have to sign.

In the first year of Stage II a UN
police force would come into being, Air Force Association Board of Directors got a briefing on US nuclear seapower
and be progressively strengthened as and visited the Navy's atom-powered Nautilus submarine in mid-March at the
nationsreducedtheirarmaments. New London, Conn., Naval Base. Briefing was arranged through courtesy of Navy

League which invited AFA and Association of US Army representatives. AFA
President Kennedy indicated the President Joe Foss, right foreground, Arthur Godfrey, were among the guests.

United States has no illusions that the
plan will be accepted in full, but, he The USSR has been willing to agree ting up USAF's missile structure,
said, "We are hopeful that through the to inspection only of weapons marked called 1962 the "vear of the payoff"
give and take of the conference table for destruction. Western powers in- in gaining operational ICBMs.
this plan will have a constructive in- sist that, to forestall cheating, there "We're going to more than triple
fluence upon the negotiations now in must also be inspection of weapons the operational ICBM force this year,"
progress. retained. he declared, "and we'll triple it again

Valerian Zorin, representing the Until the Soviets agree to some rea- in 1963."
USSR at Geneva, said he saw nothing sonable method of on-the-spot checks, The nine-missile Titan squadron
new in the plan. "It comes down to astheUnitedStateshasfullyoffered,or joins seven Atlas squadrons alread%
the issue of verification of armaments," until some other really foolproof tech- operational, bringing to sixty-three the
he said, "and the United States pro- nique can be uncovered to prevent total operational missiles in SAC. In
posals for this are not acceptable." cheating, a general and complete dis- contrast to the Titan missiles poised in

armament treaty is obviously well out 165-foot-deep silos, the first Atlas mis-
ofreach. siles are above ground or in shallow

coffins.
By the end of the year, SAC is

Until that distant day when disarm- scheduled to acquire five more nine-
ament may be achieved, the Air Titan squadrons and six twelve-unit
Force's primary concern is to improve Atlas-F squadrons, all in hardened un
its combat readiness. It passed an im- derground sites, for a total of 180 op-
portant milestone in that direction in erational missiles. Next year SAC will
mid-April when it opened shop at its add six squadrons of Titan II missiles,
first underground ICBM base near plus several hundred Minuteman mis-
Denver, Colo. siles in sixty-unit squadrons.

Gen. Bernard A. Schriever, Com-
mander of the USAF Systems Com-
mand, formally accepted (see cut, The X-15 is being assigned new re
page 16) the complex of nine Titans search missions beyond the earth's at-
in concrete silos from the contractor, mosphere that will add some thirty-five
the Martin Company, and turned it flights to its original schedule and may
over to Gen. Thomas S. Power, SAC keep X-15s flying for at least two
Commander in Chief, who in turn more years.
passed it on to his Fifteenth Air Force, The new experiments include ultra-

NASA's Neil A. Armstrong on April headed by Lt. Gen. Archie J. Old, Jr. violet photography of the stars from
20 flew X-15 No. 3 in test of self- Maj. Gen. Thomas P. Gerrity, who altitudes above forty miles, measure-
adaptive control system sensing mo-
tions of airplane and automatically as Commander of USAF's Ballistic ment of micrometeorites and density
adapting vehicle to flight conditions. Systems Division is in charge of set- (Continued on following page)
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of the atmosphere at various levels date, Neil A. Armstrong of NASA
above 100,000 feet, evaluation of ad- (see cut, page 19) flew the No. 3
vanced vehicle systems and structural airplane to an altitude of 207,000
materials, and testing new control and feet and at a speed of 3,818 mph in
reentry-computing devices. testing a self-adaptive flight-control

In announcing the new programs system which senses motions of the
April 13, NASA said modifications will aircraft and automatically adapts to
soon be started on X-15s No. 2 and 3 flight conditions.
to accommodate equipment needed for
the experiments, some of which will
be handled along with existing X-15 The Department of Defense has se-
studies of such matters as aerody- lected eight pilots for the second class
namic heating, operational and control of USAF's Aerospace Research Pilots
problems, biomedical data on pilots, Course at Edwards AFB, Calif., to
hypersonic aerodynamics and struc- begin June 18. The first five-man class
tures, and exit and reentry problems. was graduated in December.

NASA's announcement said X-15 New students, all with engineering
No. 1 was not included at this time degrees, are Majors Byron F. Knolle
because of its planned attempt at a and Donald M. Sorlie; Captains
new altitude record above 250,000 Charles C. Bock, Jr., Albert H. Crews,
feet, piloted by Joe Walker of NASA. Jr., Robert H. McIntosh, Robert W.

The star photography project will Smith, and William T. Twinting, and
take advantage of the X-15's ability Navy Lt. Cmdr. Lloyd N. Hoover.
to get above the earth's atmosphere The course is intended to qualify
which obscures the stars' ultraviolet them for military spacecraft projects-
emissions. Two University of Wiscon- the X-15, Dyna-Soar, and follow-on
sin scientists, Drs. A. D. Code and programs.
T. E. Houck, who are directing the Meanwhile, NASA has called for
project for NASA, hope to test cur- volunteers to fill five to ten more As-
rent theories on the origin and make- tronaut slots. Their new pilots will Standing proudly at new air terminal at
up of stars by acquiring a continuous support Project Mercury, will join the Tulsa, Okla., is this heroic bronze,
simultaneous series of photographs in present Astronauts in piloting the two- seven-foot-six-inch statue commemorat-

ing American World War II fivers.different ultraviolet wave lengths, man Gemini spacecraft, and may go Entitled "Morning Mission," andcexe-
taken as the X-15 arches over its long on from there to become spacecraft cuted by Robert Weinman, sculptor
ballistic trajectory. commanders on Apollo. and air veteran, the statue is the gift

According to Paul Bikle, Director Although the pilots selected for to Tulsa of the mother of Tulsa news-
of NASA's Flight Research Center, USAF's course meet NASA's qualifi- paper publisher Richard L. Jones, Jr.

about half of the X-15's original re- cations, they are unlikely to apply for
search mission has been completed. As NASA slots because they are being AWARDS To Astronaut John
of April 20, the three X-15s had made trained for military programs to op- H. Glenn, Jr., the Hubbard Medal,

a total of fifty-one flights. On that erate concurrently with NASA projects. graphic Society, for "extraordinary

contributions to scientific knowledge
of the world and beyond as a pioneer

Sin exploring the ocean of space."... To
Arthur C. Storz, Sr., of Omaha, Neb.,
life member of AFA, the USAF Ex-
ceptional Service Award, for "excep-

Arthur C. Storz, tionally meritorious service to the
AFA Board United States Air Force." The award

member, and was presented by USAF Chief of
Omaha,Neb., Staff Gen. Curtis E. LeMay (see cut

businessman and at left). ... To Maj. John J. Knight
civicleader, of Duluth, Minn., the American

received USAF's Legion's New York Aviator's Post
Exceptional Valor Award, for "a conspicuous act

Service Award of valor or courage performed in

from Chief of aerial flight" in making supersonic
Staff, Gen. penetrations of thunderstorms. . . To

Curtis E.LeMay, Cols. Fratis L. Duff, Lawton, Okla.,
in Pentagon and David Gold, Schenectady, N. Y.,

ceremony Certificates of Achievement, top USAF
on April3. award in medicine, for attainment of

the highest level of professional
achievement in their fields.. . . To the
3d Bombardment Wing, Yokota Air
Base, Japan, the Daedalian Mainte-
nance Trophy, highest USAF award

-USA: u1c to (Continued on page 23)
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PROBING NEW WAYS TO PROTECT SPACEMEN
In a new, half-million dollar research center, LTV scientists are gram that supports company product goals is Ray Blaylock -

producing nuclear radiation equal in intensity to the powerful LTV vice president and technical director. A vital component in

Van Allen belts through which space vehicles must navigate. LTV's management in depth, Mr. Blaylock also heads the corpo-

This effect is created by a three-million electron volt "atom ration's electronics division. His 33 years' experience includes

smasher" which is used in studying ways to protect men and key parts in developing the Navy's record-breaking Crusader

materials from radioactivity. The new center also houses a aircraft, and in the engineering development of NASA's Scout

plasma arc which produces temperatures twice as intense as - first U.S. solid-fuel rocket to orbit a satellite.This caliber of

those observed on the surface of the sun. Coupled with a pre- management, linked with proved technical competence in aero-

cise optical spectrograph, this equipment gives LTV scientists space, electronics, communications and consumer products,

one of the most advanced facilities of its type in the world. enables LTV to make important contributions to the security,

The man responsible for molding scientific activities into a pro- prestige and the well-being of our nation.
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..IN ROCKET TECHNOLOGY.THE SECRET IS TODEVELOP AMETHOD OF OR SECURING TOGETHER LARGE FIBERGLASS

CASING SEGMENTS TO PRODUCE HUGE BOOSTERS WITH MULTI-MEGAPOUND THRUSTS THAT CAN BE EASILY TRANSPORTED AND

ASSEMBLED IN THE FIELD. UTC HAS DONE THIS. AMETAL MECHANICAL JOINT PROVED HIGHLY SUCCESSFUL IN ATEST-FIRING

OF THE FIRST SEGMENTED, SOLID PROPELLANT ROCKET MOTOR EMPLOYING AFIBERGLASS CASING. THE INHERENT ADVANTAGES

OF EPOXY-BONDED FIBERGLASS CASINGS FOR LARGE BOOSTERS ARE SIGNIFICANT:EC3LOW PRODUCTION COST AND REDUCED

PRODUCTION LEAD TIME, BECAUSE DIFFICULT METAL CASING FABRICATION IS NOT REQUIRED. 0 LIGHT WEIGHT, ANOTHER

IMPROVEMENT OVER METAL CASINGS.Q0HIGH STRENGTH-TO-WEIGHT RATIO. 0ON-SITE ASSEMBLY OF FIBERGLASS ROCKET

MOTORS.0[IIMMEDIATE DEVELOPMENT OF FIBERGLASS CASING SEGMENTS FOR ROCKET MOTORS 120-'IN DIAMETER AND LARGER.

RELATED UTC CAPABILITIES INCLUDE FILAMENT-WOUND ABLATIVE-COOLED THRUST CHAMBERS,

ROCKET MOTOR CASINGS IN ALL SIZES, NOZZLES. ANOTHER ADVANCE IN THE STATE-OF-THE-ART BY UTC.

United Technology Corporation -SSIOIRY OP VNI- u ICSAFV COSPORAVON

0. BOX 358, SUNNYVALE, CALIFORNIAA
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for maintenance excellence. . . . To Newierry of Bakersfield, Calif., found with no further details on its mission
Air Training Command, Randolph Kauffman guilty on four counts- con- or success.
AFB, Tex., the 1961 Tokyo Raiders spiring to give defense information, The USSR on April 6 announced
Award, for outstanding command traf- agreeing to act as an espionage agent, the launching of Cosmos II, second
fic safety. failing to report contact with East instrumented satellite in a series de-

Lt. Col. Robert A. Duffy of the Bal- German intelligence agents, and pro- signed to explore conditions for pro-
listic Systems Division, AFSC, is viding data on Sondrestrom Air Base longed spaceflight. (Cosmos I was
USAF's nominee for the 1962 Thur- in Greenland. His sentence is subject placed in orbit March 16.) Cosmos II
low Navigation Award of the Institute to review. circles the earth each 102.5 minutes,
of Navigation, for his work on guid- From Kazan, capital of the USSR's with maximum altitude of 969 miles
ance systems for the Atlas, Titan, and Tatar republic, came a report of the and minimum of 132.
Minuteman missiles. death of a former Soviet air lieutenant Meanwhile, USAF launched a Min-

uteman on March 23 from an under-
ground silo at Cape Canaveral to z
target more than 4,000 miles dow
range. It was the seventh successfi
silo launching in a row for Minutenoin

STAFF CHANGES.. . . Brig. CtI.
Richard W. Fellows, from Deputy Di-
rector, Maintenance Engineering, to
Deputy Director, Plans and Programis.
Hq. AFLC, Wright-Patterson AFB.
Ohio, effective July 1 . . .. Brig. Gen.
Robert W. Hall, from Deputy Director
of Plans, J-3, US European Command.

Kronas Scholini to Commander, Air Photographic and
Charting Service, MATS, Orlando

Brig. Cen. Joe Foss, AFA President, general. His name was Vassily Stalin. AFB, Fla., effective July 1. . . . Brig.
has announced the naming of two In rosier days when his father ran the Gen. Bertram C. Harrison, from Dep-
new members to AFA's headquarters country, Vassily commanded an air uty Commander, OCAMA, AFLC,
staff in Washington. They are Allan brigade. When he died at forty he was Tinker AFB, Okla., to Director, Svs-
R. Scholin and Philip E. Kromas, ap- back to the rank of major. Death, ac- tems Inspection, TIG, Norton AFB,
pointed Associate Editor and Art Di- cording to the report, came from a Calif.... Maj. Gen. Victor R. Haugen,
rector, respectively, of Anm FoHCE/ heart attack induced by chronic heavy from Assistant DCS/Research & Tech-
SPACE DIGEST. Scholin was recently drinking. nology, Hq. USAF, Washington, D. C.,
released from active duty as an Air to Chief, MAAG, Germany.... Brig.
Force lieutenant colonel. Kromas, who Gen. Robert H. Herman, from Deputy
has had fifteen years' experience in LAUNCHINGS. . . .USAF's new Commander, SBAMA, AFLC, Norton
commercial art work, was an Air Force Skybolt ballistic missile was success- AFB, Calif., to Deputy Commander
flight engineer and gunner in World fully tested in its first live airborne Defense Petroleum Supply Center.
War II (see cuts above). firing over the Atlantic Missile Range Defense Supply Agency, Washington.

April 19. Objectives of the first launch, D. C .... Brig. Gen. William G. Hipps,
the Air Force said, were to test the from Director, Systems Inspection,

President Kennedy recently sent missile's capability to pitch up into a TIG, Norton AFB, Calif., to Deputy
messages of congratulation to three ballistic trajectory after release from for Plans, Hq. TAC, Langley AFB.
US Air Force Academy members who the aircraft and to obtain data on the Va. . . . Brig. Gen. Edward J. Hop-
have been awarded Rhodes scholar- Skybolt's motor and control system kins, from Comptroller, Hq. AFLC,
ships. They are 2d Lt. John D. Sul- performance. Wright-Patterson AFB, Ohio, to Di-
livan, Jr., a recent Academy graduate, The first missile launching wit- rector of Comptroller, Hq. SAC, Of-
and Cadets David H. Roe and Robert nessed by an American President oc- futt AFB, Neb., effective July 25....
II. Baxter. Lieutenant Sullivan, inci- curred March 23 at Vandenberg AFB, Maj. Gen. George E. Price, from Com-
dentally, was nominated to the Acad- Calif., when President Kennedy saw mander, AMFEA, AFLC, Europe, to
cmy by the President when Mr. Ken- an Atlas fired by a SAC crew. SAC Commander, SMAMA, AFLC, Me-
nedv was a Senator. promptly awarded the President a mis- Clellan AFB, Calif., effective June 1.

sileman's badge. . . . Maj. Gen. Turner C. Rogers, from
In contrast to this well publi- Chief, MAAG, Japan, to Assistant to

People of a different sort also turned cized launching, the Pentagon has DCS/Personnel, Hq. USAF, Washing-
up in the news last month. USAF quietly embargoed information on ton, D. C. ... Brig. Gen. Avelin P.
Capt. Joseph P. Kauffman of Rutland, military space shots. On April 9 USAF Tacon, Jr., from Deputy Commander,
't., was convicted of passing defense launched an Atlas-Agena-B from Pt. Twelfth AF, TAC, Waco, Tex., to
secrets to East German Communists Arguello, Calif., reported only as "suc- Chief, JUSMAG, Republic of Philip-
and sentenced to twenty years at hard cessful" with no indication of its pur- pines.... Brig. Gen. John V. White,
labor. Kauffman's attorney said his pose. When a Thor-Agena-B was from Commander, 3079th Aviation
client had used bad judgment but was launched from Vandenberg AFB on Depot Wing, AFLC, Wright-Patter-
not a traitor. But the eight-man mili- April 17, the Pentagon would only son AFB, Ohio, to Commander, AFS-
tarv court, headed by Col. Edward S. disclose that it had been launched, WC, Kirtland AFB, N. M.-Exn
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Features
ofthe

1962 AEROSPACE PANORAMA
and the Air Force Association's Annual National Convention,

the largest defense meeting in the nation . . .

LAS VEGAS, NEVADA - SEPTEMBER 19-23, 1962

FIFTEENTH ANNIVERSARY THEME US OFFICE OF EDUCATION
The fifteenth anniversary of the establishment of the De- The US Office of Education will program educators from
partment of the Air Force will be themed at the Conven- forty nations to the Convention for aerospace education
tion and in exhibits. seminars with 300 educators from throughout the country.

FIREPOWER DEMONSTRATION FACILITIES

Climax event of the program will be the Firepower Demon- Facilities are the best in the world, with auditorium, meet-
stration of the Air Force Tactical Fighter Weapons Meet, ing rooms, and exhibit hall under one roof, concentrating
the only major air demonstration of the year in the US. Convention activities adjacent to the exhibit hall for re-

peated attendance. Las Vegas features a jet airport, military
ATTENDANCE base, gunnery range, Convention Center, hotel facilities, ex-

.op m g n td e micellent weather, in a concentrated area with no big-city jam.
Top management attendance of military and aerospace
industry has grown steadily in quantity and quality, and is CONVENTION PROGRAM EVENTS
assuredthisyearbyadvancereservations. Special events such as symposiums, luncheons, and meet-

ings will be dovetailed with exhibit-hall hours to bringDEFENSE ORIENTATION CONFERENCE ASSOCIATIONmaiu tenncohhalmaximum attendance to the hall.
The chief executives of 150 leading business and industrial
organizations from across the nation comprise DOCA, SPECIAL PROMOTIONS
which will hold its annual three-day conference during the Specialpromotionsprograms(directmail,publicrelations)
Convention.

to all military and industry personnel in the area will bring
users, customers, and suppliers to the exhibits.

AEROSPACE MEDICAL ASSOCIATION

This organization of distinguished physicians, headed by OUTDOOR DISPLAYS
Brig.Gen.DonFlickinger,USAF(Ret.),willholdmeet- The Atlas, Minuteman, and Thor-Discoverer plus aircraft
ings of its major committees at this time. will be on display near the Convention Center.

EXHIBITS RECEPTIONS
Already many top aerospace companies, ranging from prime This year, for the first time, the General Officers' Recep-
contractors to component manufacturers, have reserved ex- tion (in conjunction with the annual Panorama Preview)
hibit space in the Convention Center where the Air Force and the reception for the Chief of Staff and the Secretary
will stage its greatest exhibition. of the Air Force will be held in the exhibit hall.

THESE FEATURES ALREADY PLANNED, PLUS OTHERS TO COME, MAKE THE AEROSPACE
PANORAMA A UNIQUE PLATFORM FOR PRIME CONTRACTORS, ASSOCIATE CONTRACTORS,
AND SUBCONTRACTORS TO DISPLAY AND PERSONALIZE THEIR CAPABILITIES.

For additional information call

AIR FORCE ASSOCIATION
1901 PENNSYLVANIA AVENUE, N. W., WASHINGTON 6, D. C., FEderal 8-6580

OR

Exhibit Sales Headquarters, 501 Madison Ave., New York 22, N. Y., PLaza 2-0235
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PRECISIONWwmITSIMPLICITY
FROM DELCO RADIO

That's the big feature in Delco Radio's new 175 VA and 250 VA static inverter power supplies.
These all-transistor units offer increased reliability through simplified circuits. Both static inverters
are designed for either airborne or ground applications and will withstand overload and output
short circuit conditions indefinitely, delivering at least 110% of rated output before going into
overload protection. Units automatically recover to full output upon removal of overload and
short circuit. Units are designed to meet the environmental requirements of MIL-E-5272C. For
further information on military electronics write Delco Radio's Military Sales Department.

ELECTRICAL

SPECIFICATIONS

175 VA STATIC INVERTER 2- VA T\It; IN\ERTER
Input Input
Voltage: 27.5 VDC - 10% per MIL-STD-704 Voltage: 27.5 VDC -t 10% per MIL-STD-704
Output Output
Power: 175 VA single phase 0.5 lag to 1.0 power Power: 250 VA single phase 0.6 lag to 1.0 power

factor factor
Voltage: 115 V adjustable from 110 to 120 volts Voltage: 115 V adjustable from 110 to 120 volts
Regulation: 1-volt change for any variation of load be- Regulation: 0.7 volt for any variation of load befiveen zero

tween zero and 110% of full load, and input and 110% of full load, and input voltage be-
voltage between 25 VDC and 30 VDC tween 25 VDC and 30 VDC

Frequency: 400 -t Icps. Frequency: 400 + .5 cps.
Frequency changes less than 1.0 cps. for all Frequency changes less than 1.0 cps. for all
environment, load and input voltage vari- environment, load and input voltage vari-
ation ation

Distortion: Less than 5% total harmonic Distortion: Less than 5% total harmonic
Efficiency: 80% at full load Efficincy: 80r at hill load

DELCO
RADIO
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While we wait for distinct signs that we are in fact making
progress toward disarmament, we must continue to make
adequate preparations for free man's defense. To prevent a
fatal technological surprise in the 1970s, those preparations
must include capabilities in space . . .

THE ULTIMATE WEAPON
IS FORESIGHT

By Gen. Curtis E. LeMay
CHIEF OF STAFF, UNITED STATES AIR FORCE

IE MILITARY point of view is a figure of speech recognize coming problems and more long years to

often used to describe something that really theorize about their solution as we did with airpower
doesn't exist in our country. The views of our in the 1920s and '80s. In today's world we have a

military men differ just as much as do the views of hostile competitor for the solution of every problem-
congressmen from different districts, or clergymen of political, technical, and strategic. On the outcome of
different faiths, or scientists of different backgrounds. this competition depends our military security and

Like other responsible citizens, most military men our leadership of the free world.
try to study problems objectively and judge pro- Let me give you an example of the way we were
posals honestly. But we use different background ex- slow to recognize coming problems. . . . Almost half
perience in the solution of our problems. We appreci- a century ago Dr. Robert Goddard proved the validity
ate problems differently because of this difference in of rocket propulsion principles in a vacuum. These
experience. And we don't always agree. So it seems are the principles applied today to launch intercon-
to me wrong to suppose that some kind of thought tinental missiles, satellites into orbit, and interplane-
control produces only one military viewpoint on our tary probes. They will be applied to launch our lunar
problems. There is no such thing in our country. There expedition and return it to earth. They will probably
are many military viewpoints. be applied to control maneuverable vehicles in space

[What follows is] from my point of view as a mili- some day.
tary man. In our world that has witnessed great But it took a long time for us to recognize the im-
changes in the last few years, a military point of view portance of Goddard's work, even though he con-
must consider space as a new factor in our foreign tinued this work until 1945. In 1929 he demonstrated
affairs. I should therefore like to . . . discuss this the first successful liquid-fueled rocket flight at
new factor that will influence greatly our country's Auburn, Mass.
future. And I am going to describe my ideas that Many times during these years Dr. Goddard suc-
seem valid from my background in aviation and my cessfully demonstrated rocket-engine performance, and
experience with military problems. technical reports on his work were widely published

The field of knowledge that is producing our capa- by the Smithsonian Institution.
bilities in space today has its origin in the develop- But it was after that, in 1936, that a representative
ment of aviation. And the problems of space develop- of the Army Air Corps visited Goddard to assess offi-
ment are much the same as problems that confronted cially the military value of his work. He reported that
the growth of aviation. But our world has changed there was little military value in it, but that rockets
swiftly since World War II, and it is changing swiftly would appear useful to drive turbines. And we did
today. Now, we can no longer take long years to (Continued on page 28)
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THE LESSON OF THE PAST

In 1929 American rocket pioncer.
Dr. Robert 11. Goddard (below),
demonstrated at Auburn, -Mass.
the feasibility of liquid-fueled
rocketry. The importance of Dr.
Goddard's work was largely un-
appreciated in the United SItaes
until after World War II. But
not so in Germany-where tle
V-2 ballistic rocket wa tdeveloped
for operational use in World
War II-or in Russia-whertethe
first Soviet liquid-propelled rock-
et was successfully fired in 1934.

Today, nearing operational readi-
ness is the Titan II, our most

powerful space weapon. Titan II
is shown at right poised for take-
off on a test flight from Cape
Canaveral, Fla. The lesson of the
past is clear: We must start now
on the weapons of the future-
knowing that the Soviets are mov-
ing at full speed for a decisive
capability in space.
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THE ULTIMATE WEAPON IS FORESIGHT

little to exploit Goddard's work until after World and space operations was impending when Germany
War II. We can't afford to make that kind of mistake and the Soviet Union decided to pursue the develop-today. ment of Goddard's knowledge. We might even sayWe were not only slow to recognize the value of that the conditions for the strategic missile problemGoddard's work. We were also slow to see that it was were established when Goddard acquired his knowl-part of a growing problem. edge of rocket propulsion. After all, in our societyGoddard's work was recognized in Germany and we can't keep men's minds under lock and key. God-Russia as early as 1920. By 1923 a technical study of dard's knowledge would be gained by those whothe rocket in a space environment was published in wanted it. We cannot control what men will do withGermany. By 1929 the first of nine volumes of an their knowledge. And problems arise not only fromencyclopedia on space travel was published in the what men do with their knowledge; they also ariseSoviet Union. In 1930 the German Army, after review- from what men fail to do.
ing the work of Goddard and others, decided to estab- I suppose World War II is one classic example of

the kind of problem that can arise from what men fail
to do. For a long time, we failed to stop Hitler at any
point in his continual march of aggression. And finally

MILITARY SPACE SYSTEMS he brought much of the world to ruin.
There were many reasons why no nation tried to

stop Hitler before his march into Poland. And I don'tThere is much opposition to military space system wish to oversimplify the reasons. But one important
developments: reason was that no nation, or alliance of nations, out-

* Some call it a needless extension of a nuclear side of Germany had strategic capabilities in being
arms race they think has gone too far already; that were clearly superior to the Germans'.

* Others ask-why take nuclear weaponry into The weapons of all major powers were much alike
space when it can work just as efficiently here on -and the Germans' might have been a little better
earth? during the 1930s. No nation had the advantage of a

Both schools miss a basic point because they look breakthrough in new weapons and none held great
on nuclear missiles as the ultimate weapon and mili- quantities of arms, but Germany had the greatest

quantity. No other nation wanted the burden of atary space operations as merely an outward exten- large military establishment, but Germany developedsion of present-day strategy and technology. They one.
must consider the important possibility that I think we could have obtained enough strategic

* Future security may depend on weapon sys- advantage from the development of our technology to
tems unlike any we know today, systems that migh deter Hitler without large standing armies. Let me
operate at the speed of light; give you an example. In 1922 our National Bureau of

* Space deployment of such systems might en- Standards published one of the first studies of the
able neutralization of earth-based ICBM systems; jet-propulsion engine. Stanford Moss at General Elec-

* With such capabilities an enemy could dom- tric had already developed the supercharger. This
inate the world; supercharger turbine technology was the essential

basis for the design of a turbojet engine. Eight years* Ourstrategicphilosophymustbegearedto later in 1930, Frank Whittle, a British Air Force of-such future possibilities-to prevent fatal techno- ficer, obtained British patents for turbojet engines.logical surprise in the 1970s. And so the stage was set for the American or British
development of the jet engine. But it was the Germans
who were the first to fly a jet airplane. They did it
in 1939. It was several years later, during the war,

lish a rocket program and to equip an artillery prov- that the British and we began to build jet airplanes. In
ing ground to develop military missiles. In 1934 the the meantime, the Germans had them in operational
first Soviet liquid-propellant rocket was successfully squadrons.
fired. We probably could have had them before Hitler.

In 1937 the German Army and Air Force opened And if we had had them, Hitler would have! had to
the rocket research station at Peenemiinde on the reckon with their superior performance even if he did
Baltic Sea. This is where they developed the V-1 and have a large air force.
V-2 missiles of World War II. Those missiles lacked Another example. After Marconi invented the radio
only nuclear warheads to make them effective stra- he reported in 1922 that radar could be developed,tegic weapons. Also in 1937, the Soviet Union estab- and he described how it would work. It wasn't until
lished rocket test centers at Kazan, Moscow, and thirteen years later that the development of radar was
Leningrad. And after the war, they captured and put seriously considered in Britain. In the meantime, we
to work in the Soviet Union a number of German had made some important observations and studies of
personnel and missiles from the German arsenal at radar in our own country. Again the stage was set.
Peenemiinde. And when radar was finally developed, it was a real

The strategic problem of intercontinental missiles breakthrough that gave the British the margin they
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CONTINUED

needed to win the Battle of Britain in 1940. But we between things we would do and things we would not

could have had radar much sooner and Hitler would do was determined by much more than these tech-
have had to reckon with this too. nical arguments. There were economic arguments-

Of course this kind of strategic anticipation and de- and there were philosophical arguments.
velopment would have been called an arms race. But In the 1920s and 1930s when we were developing
we might have deterred Hitler at least long enough aviation we had also pursued a policy of disarmament
for the rest of the world to organize its opposition to -mainly naval disarmament. The public attitude was
him. It would have been a struggle between labora- to support a policy of isolationism if possible and
tories and learning and men's minds instead of a neutrality at most. The popular idea that our country
ruinous war. We didn't make the choice for the de- should never become involved in what we called

velopment of arms in the 1930s and we probably "Europe's wars" was a very powerful idea. And it cer-
could not have done so in the political climate of those tainly influenced the political choice between the de-

years. velopment and deferment of new weapons.
The choice between what our societies will do and Now we face the problem of choosing what we

what they will not do is always a political choice. And should do and what we should not do about the de-
the process of choosing often takes years longer than velopment of military capabilities in space. And there

the action itself after the choice has been made. is technical argument, economic argument, and philo-

Twenty years after the Germans had bombed Lon- sophical argument about our political choice.
don from zeppelins and night-bomber aircraft in The popular ideas accepted by the public today
World War I, we had only thirteen B-17s. Later the will probably influence the political way we choose

B-17 was the mainstay of our bomber force in Europe our capabilities in space. The powerful ideas of to-

in World War II. day are not the neutrality and isolationism ideas of

Two years after we had thirteen B-17s that flew 140 the 1920s and 1930s. The powerful ideas of today are
miles an hour, the Germans flew the first jet aircraft. new and peculiar to our time.
We could have had B-17s years earlier than that, and Not too many years ago, for example, the public

we tried to get them. But we spent those years in mak- was accustomed to the idea that the Defense Depart-
ing a choice. Part of making the choice was listening ment would provide for our external security. The job
to argument. of keeping America secure was the military's, under

We heard arguments that Army bombers should not the direction of the President, and with appropriations
be designed to fly farther than 300 miles from our voted by the Congress.
shoreline. And this argument came seventeen years Today a new phenomenon has tended to disasso-
after the old, early Army bombers under General ciate this public image of security from the Defense
Mitchell had sunk the captured German battleship Department. This phenomenon fogs the vision. It out-

Ostfriesland, the light cruiser Frankfort, and the de- modes classical ways to deal with security problems.
stroyer G-102. And later, we sank the obsolete battle- And it confuses our efforts to develop a workable

ships Alabama, Virginia, and New Jersey. But still the national military strategy.
argument was that bombers weren't supposed to fly This phenomenon is a condition in which many
more than 300 miles from our shores. Those years of people question whether "security" will in fact be
choice were the years when bombs were falling regu- provided by the armed forces if they are called on to
larly on Chinese cities and, in Spain, on Barcelona. perform.

Most of us think of Lindbergh's flight from New Historically, the armed forces provide security by
York to Paris as the event that dramatized the new era protecting lives and property from enemy forces. If
of aviation. And yet, ten years after Lindbergh's flight, the man on the street comes to believe that this type
Pan American and Imperial Airways survey flights of protection will involve the destruction of the per-
across the North Atlantic were the eleventh and sons being protected as well as the aggressor, then to
twelfth successful nonstop transatlantic flights com- him, obviously, the cure has become as painful as the

pleted out of eighty-five attempts made up to that disease.
time. So we didn'tdevelop aviation very rapidly after To a person who believes this, military action no
Lindbergh's flight. longer promises the security traditionally sought from

We had to choose many times between what we military forces.
would do and what we would not do in aviation. And It makes little or no difference that this image of
there were all kinds of arguments about each choice. modern war may not be valid. If it exists at all-and
An aeronautical authority of his day said that air- very few will question that it exists-then it serves to

planes would never fly faster than 440 miles per hour. divorce security from military forces in the pblic

There were other arguments that there was a maxi- mind.
mum size and weight for airplanes and therefore a This is the subject I want to deal with at this point.

maximum range that airplanes could attain. Later I feel this is vital background not only to the solution

there were arguments about the sound barrier-we of modern military problems in space but to many
could never fly faster than sound. And there was the other problems as well.
argument about the heat barrier. All these arguments An ancient Greek once wrote that the art of war

turned out to be wrong. But they prolonged the time is, in the last resort, the art of keeping one's freedom
it took to make our choice. But the political choice (Continued on following page)
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THE ULTIMATE WEAPON IS FORESIGHT

of action. This thought has stood up through the ages total effect of these arguments, then you have a lot of
and is pertinent here. tough opposition to military space systems. You have

When all is said and done, we maintain mili- economic, technical, and philosophical opposition.
tary forces to give us freedom to exercise national But there is one point which all of these ideas miss.
power. Some of our new strategic literature tells us Their entire emphasis is on the nuclear weapon.
that our present posture gives the statesman too little Some of them favor nuclear disarmament or nuclear
freedom of action, too little room to maneuver. It says arms control. Others strive for nuclear deterrence. They
that today's nuclear posture doesn't lend itself to con- all look on nuclear weapons as the last and final form
trol, that limited actions won't remain limited. And it of weapons that man will devise-and as weapons that
also says that missile forces don't give enough time for will always determine the outcome of wars.
decision and negotiation. They look on space operations merely as an exten-

I don't subscribe a hundred percent to all these sion of the use of nuclear weapons.
ideas. I think there are many ways that you can main- This may not be the case at all.
tain a nuclear posture and still have freedom of action. Our national security in the future may depend on
And I am certainly not suggesting that we stop build- armaments far different from any we know today.
ing missile and manned weapon systems-they are go- And, believe me, they won't be ultimate weapons
ing to be needed for some years to come. But I do either.
recognize this: Perhaps they will be weapons that enable us to

Each dominant war system that has emerged in this neutralize earth-based ICBMs.
century has tended to increase the danger attached to Perhaps they will be weapons that strike with the
the exercise of national power and to complicate the speed of light. That kind of speed makes the 15,000-
statesman's job. Instead of making his work easier mile-an-hour ICBM a relatively slow-moving target.
and giving him the variety of options he desires, these If a new generation of space weapons can neutralize
new weapons have closed in steadily on his maneuver an aggressor's ICBMs, then the world will enter a
room until today he senses he has none at all. new era in warfare, or in the prevention of warfare.

Seapower was an ideal tool for the diplomat. War What I am saying is that space capabilities may
and the threat of war were far removed from his bring about the technological disarmament of nuclear
shores and there was all kinds of time for decision. weapons.
This offered the diplomat lots of maneuver room. Let me give you one brief example of what I am

But each succeeding war system, built on an expand- talking about: Beam-directed energy weapons may be
ing technology, has cut into the statesman's art. used in space. And the energy directed by these
Large land war systems, for example, resulted in wide weapons could travel across space essentially with
damage, huge costs, and they couldn't always be con- the speed of light. This would be an invaluable char-
trolled for the purpose of national power. The first acteristic for the interception of ICBM warheads and
World War was a good example of how such systems their decoys.
could expand war beyond control. We've looked into the phenomena associated with

More recently, the jet bomber came on the scene to this kind of weapon. We have evidence from scientific
remove land and sea barriers. It offered almost unre- papers they have published that the Soviets are also
stricted access to an enemy's forces. It reduced the interested. And Khrushchev himself has boasted pub-
time for decision. And, with its atomic payload, it in- licly about "fantastic weapons."
creased the scope of destruction. Suppose the Soviets were first to develop advanced

Finally, today, the ICBM has severely limited the weapons of this sort and to employ them aboard
statesman's maneuver room. In a word, then, security maneuvering spacecraft?
has declined and the exercise of national power has If they could neutralize our ICBMs with such a sys-
been restricted as technology has advanced. tem, they could change the balance of decisive power

Faced with this kind of dilemma, the statesman has in their favor.
tried to increase his maneuver room by other means. If they could neutralize satellites and spacecraft
This search for security, excited by arguments over with such a weapon, they could prevent us from
nuclear weapons, has taken two main directions in the developing an equal defense against their ICBMs.
last several years. One involves nuclear disarmament. And they could even prevent us from going into
The other addresses various ways to deter nuclear space for peaceful purposes.
war. These are the powerful ideas of our time. I don't think it is an exaggeration to say that with

Most people recoil from the idea of building mili- such a capability an enemy would have the potential
tary space capabilities because they see this as a to dominate the world. He would have the military
further cause for instability and a needless extension superiority essential to support all forms of aggressive
of a nuclear arms race that, in their view, has already policies to pursue his objectives.
gone too far. Never before has there been so great a need toWhen you lump their arguments together with be certain of the steps we take to guarantee our
those of the very logical and calm fellow who asks security. For centuries, successful national military
why try to deter nuclear war by taking the nuclear strategies have been based on principles of war
weapon into space-since we can already do an impres- learned in equally as many centuries of military ex-sive job with it from here on earth-when you get the perience. Those lessons came hard. And they came at
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CONTINUED

agreat cost in lives and in gold and in national power. good to leapfrog into "outer space" without a simul-
When Nathan Bedford Forrest said that the secret taneous ability to control the lower aerospace.

of success in battle was "to get there first with the I have said many times that I believe we should
most men," he was recognizing principles of war that never replace tested and reliable weapons with new
have been successful for more than 2,500 years. We and unproven ones until we are sure the new one can
ignore those lessons at our peril. Modern war is far either do a better job or a necessary job that cannot
too destructive to apply those principles exactly the be done at all by the old systems. In short, I believe
way General Forrest would have applied them. Today, in having in-being protection along with progress.
the desired way to apply those principles is by stra- Achieving that protection in being along with
tegic anticipation and development. For if we are not progress will require a great deal of wisdom and cour-
the first with the most capability, we are very likely to age in the years immediately ahead. We will need in-
be too late with too little. being forces that can control each stratum of the

In the past fifteen years it has been the Soviets who aerospace. At the same time, we will have to plan for
have been too late with too little: the future. The long lead times to develop modern

*The atomic bomb canceled the advantages of weapon systems and the fact that those weapon sys-
Soviet capabilities for mass aggression at the end of tems could hand the developer a decisive advantage
World War II when the Soviets maintained extremely will demand that we handle our military resources
large military forces and began to build modern air with a balance far more delicate than ever before.
forces. So when I call for the development of military space

* The development of our effective air defenses capabilities I am not forgetting that there is a simul-
with nuclear weapons circumvented slower Soviet taneous requirement to update our capabilities in the
efforts to develop a long-range-bomber striking force. other strata of the aerospace.

* The rapid development of the B-47 jet bomber Nevertheless, there is this fact of very long lead
force in the Strategic Air Command frustrated Soviet times between inception and a combat capability with
intentions to control the aerospace in areas vital to modern weapons. This means that we have to start
our interests. It also countered their ability to employ now on the systems of the future. I think we can start
their masses of men and aircraft in long wars of at- with what we know now.
trition. It forced them to build strong air defenses and, Military space capabilities will eventually be the

by diverting their resources, retarded the development choice made by our political process. What we should
of their strategic striking forces. do is to expedite the process by recognizing the ad-

In the same manner, the rapid development of our vantages of developing military space systems as
missile-warning systems and second-generation bal- quickly as possible.
listic missiles has frustrated Soviet efforts to seize a We can be reasonably sure of one thing. Whatever
strategic advantage in this area vith their ICBMs. we do, the Soviets already have recognized the im-

We have maneuvered our strategic advantage to portance of these new developments and they are
counter the Soviets in each of these developments. But moving at full speed for a decisive capability in space.
each time they have come closer to winning the con- If they are successful, they can deny space to us.
test for strategic advantage. The race for missile domi- I don't believe it is necessary to dwell any longer on
nance has thus far been marked by an uncomfortably the strategic consequences of such a situation.
close margin and it has not been clear who enjoyed All of us join in hoping we will make real progrr(-
the margin. And it is a well-known fact that the Soviets toward disarmament and true peace. While we wait
now lead us in the field of booster thrust for both for distinct signs that we are in fact making prorr"s
missile and space development. toward disarmament, we must continue to make ad(-

One danger to our security will come from Soviet quate preparations for free man's defense. To prevenit
efforts to exploit this situation. Another and greater a fatal technological surprise in the 1970s, those prepa-
danger can come from our willingness to accept and rations must include capabilities in space-END

perpetuate this status quo-either through fear of de-
stabilizing this relationship, or through resigning our-
selves to arguments that nothing can be done about it. Geii. Curtis E. LeMay, Chief of Staff of the US Air Force,

In this situation, one significant strategic require- is probably the world's most noted airman. Prior to his

ment for both sides is to develop the capability to present assignnct, he served as Vice Chief of Staff and

neutralize opposing ICBN1s. But we could become pre- as Commander of the Strategic

occupied with the requirement stated this way. Air Command. A native of Co-
lumibus, Ohio, his ser-vice career

We could become so preoccupied that we might dates back to 1929, ihsv ec he
overlook an equally important one-to retain forces dated liah trainin he
that can control the aerospace. This includes the area receivintg his B.S. ii Enin aering
from the earth's surface all the way up to and includ- romi Ohio State Uivegit. The
ing what we now know as "outer space." above article is a slightly con-

Controlling the aerospace from the earth's surface densed version of an address by
on out into space is going to take modern versions of the General at Assumption Col-
missiles and manned aircraft, and it is going to take ,,lege, Worcester, Mass., March 28.

manned and unmanned spacecraft. It would do no
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RPREAE MP9TR MALMSTROM AFB MONTANA
from ETS-HOKIN & GALVAN, INC. (We call it "Project *I. F.")

-~ USAF

Assignment: install 2000 miles of communication cable, underground, to
activate Minuteman Guided Missile weapons for U.S.A.F. on a prime contract.
Tolerances: reliability of this installation determines the reliability of the
entire weapons network. In addition, the complete system-including components
-must withstand the impact of atomic attack.

Schedule: to be completed in less than two years from date of contract award.
Problems: terrain and weather! The Monarch Hills area of Montana is justabout the most rugged in the world. The weather is "impossible". Four feet of
snow is normal on September 30. ETS-HOKIN & GALVAN, INC.

551 MISSION STREET - SAN FRANCISCOProgress: already finished in Monarch area! Job currently ahead of schedule.

Summation: we believe that one of the reasons we got this job was the Los Angeles - San Diego - Monterey
over-respect" of some contractors for the threats of "where and when" (Monarch Denver . Tucson - Great Fails, Mont.

Hills in the winter). When you have a job that takes skill plus I. F., let us talk CapeCanaveral Vandenberg F Boston
withyou.We'dliketobidit. *Intestinal Fortitude, of course. Washington, D. C. - Honolulu . Kwajalein

PERFORMANCE NOW FOR SPACE AGE DEMANDS



Anywhere, cy tune

* Provide mobile, integrated, flexible, readily available forces.

* Furnish highly trained combatant forces under JCS direction
and a single responsible commander.

* Afford a display of force capability for cold-war operations.

* Reduce reaction time in dealing decisively with any type of aggression.

* Integrate Army's CONARC and USAF's TAC operations.

* Enhance joint planning and training.

* Develop joint doctrine in combined deployment of land
and tactical air forces.

These are the jobs of the nation's newest unified command:

By Allan R. Scholin
ASSOCIATE EDITOR, AIR FORCE/SPACE DIGEST

MAINSTAY of the Saturday-night television gal- nedy's concern over Communist "nibbling" aggression.
lery is a heroic character of the old west named General Adams was named Commander in Chief. Soon
Paladin, gifted with a pistol, who responds with thereafter General Adams met in Washington with

finesse and devastating effect when summoned to con- General Holloway and other key officers designated
tend with men of evil intent. for the new command, including 11aj. Gen. Clyde Box

In modern dress, Paladin would fit right in with the of TAC, now STRIKE's J-5, Plans, and Maj. Gen.
men of the United States Strike Command, newest of Clifton F. von Kann, then chief of Army aviation and
the unified commands, with headquarters at MacDill now J-3, Operations. By mid-December the command
AFB, Fla. headquarters was fully manned, and General Adams

A primary mission of USSTRICOM-STRIKE for declared it operational on December 28.
short-is to be prepared to respond swiftly, and with As an indication of the speed and urgency with
whatever degree of force may be necessary, to threats
against the peace in any part of the free world.

To carry out its mission, STRIKE may call upon any
or all combat-ready elements of the Tactical Air Com-
mand (TAC) and the Continental Army Command
(CONARC), together with the airlift required to de-
posit the strike force promptly at the scene of trouble.

Commander in Chief of the US Strike Command-
CINCSTRIKE-is Gen. Paul DeWitt Adams. A World
War II Ranger in the Aleutians and Italy, a division
commander in Korea, the man who led US forces
ashore in Lebanon in 1958, and co-commander of sev-
eral recent Army-Air Force joint exercises, fifty-five-
year-old General Adams is well versed in the varied Tactical Air Commander, Gen. Walter C. Sweeney, Jr., left.
aspects of his job. and CINCSTRIKE, Army Cen. Paul D. Adams, during

His Deputy Commander in Chief is Lt. Gen. Bruce Operation Track Down, held this spring at Fort Hood, Tex.
K. Holloway, forty-nine, who flew for General Chen-
nault in China and in 1946 commanded USAF's first which STRIKE was set up, none of the personnel as-
jet fighter group. As Deputy Commander of TAC's signed to its headquarters took any leave en route from
Ninth Air Force in the mid-'50s, he contributed to de- their former stations. Nor did anyone get leave during
velopment of new fighter concepts, and then as Direc- the Christmas holidays.
tor of Operational Requirements in the Pentagon "Never before," said General Adams recently, "has
guided development of the TFX. a command with the scope and responsibility of

STRIKE came into being on September 19 of last STRIKE been organized and started functioning in so
year when Secretary of Defense McNamara established short a period."
the command's mission in response to President Ken- (Continued on following page)
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STRIKE COMMAND 
-OTI.UED

The Joint Chiefs of Staff directive to General Adams would be deployed as the theater commander thoughtlisted two major mission elements-to provide general best.
reserve combat-ready forces to reinforce other unified If, however, the threat were to occur in an area out-commands, and to plan and execute contingency op- side the immediate jurisdiction of a theater commander,
erations as directed by the joint Chiefs. CINCSTRIKE might command the forces himself orThe United States now has seven unified commands. through a task-force commander appointed by him.They are the Pacific, Alaskan, Caribbean, Atlantic, and With the advent of STRIKE, no chief of an indi-European commands, North American Air Defense vidual service now exercises operational control overCommand (NORAD), and now STRIKE. any of his combat-ready forces. In every instance

The Lebanon crisis of 1958, in which General Adams where such forces might be employed, they would doplayed a key role, offers an example illustrating so under control of one of the unified or specified
STRIKE's mission in more concrete terms. When it commands.
seemed that communism might capitalize on internal When you are fighting a fire, it is important to actweaknesses in Lebanon to gain a foothold there, the swiftly before the fire has a chance to spread. ThePresident of Lebanon appealed to the United States same concept applies to brushfire wars. A small forcefor military support to maintain order. US forces based arriving on the scene within twenty-four hours would
in Europe were hastily moved to Lebanon by air and be more effective than a much larger force arrivingship, and the Communist threat was effectively dis- later.
sipated. Meanwhile, however, the reassignment of US STRIKE is geared for swift reaction. Not only doespersonnel from Europe to Lebanon weakened certain the command insist that its contingency forces be air-other of our positions, and command relationships of transportable-"if we can't fiv it in," says General
our forces in Lebanon were confused. In time, Euro- Adams, "we haven't got it"-but the force, including
pean positions were reinforced, command responsibil- its commander and staff, is prepared to parachute
ities were cleared up, and, in that instance, no harm into the trouble zone if necessary. General Adams iswas done. an experienced parachutist. General Holloway has justBut a familiar military tactic which has been prac- completed jump-school training and now wears the
ticed by the Communists in the past is to feint aggres- Army's Parachutist badge. A steady flow of USAFsion in one part of the world, only to strike elsewhere members of STRIKE is now going through the course
when we are off balance. The mission of STRIKE, at Fort Benning, Ga. STRIKE's Army personnel are, inthen, is to provide augmentation forces needed to meet virtually every instance, either qualified parachutists
any unexpected threat without weakening our pre- or Army pilots.
pared defenses. Despite its formidable title and high-ranking leader-If such a threat were to develop in a part of the ship, STRIKE's headquarters includes only 300 mili-
world covered by one of our unified commands, tary personnel, half officers, half enlisted men, split
STRIKE would furnish the theater commander the almost fifty-fifty between Army and Air Force. At-
amount of augmentation forces he asked for, and they (Continued on page 38)

UNITED STATES STRIKE COMMAND

Hq. MacDill Air Force Base, Florida

Commander in Chief
Gen Pa- D Adams

Deputy Commander inChief______________________ Secretary, Joint Staff
and Chiefof Staff Lt. C rl.DmasH.Boardnan

AL L~t. Gen. Bruce. Holloway

I I I I I I I
Assistant Chief of Staff, Assistant Chief of Staff, Assistant Chief Df Staff, Assistant Chief of Staff. Assistant Chief of Staff. Assistant Chief of Staff, ComptrollerPersonnel Intelligence Operatians Logistics Plans Communications&LEectronics Lt. Cot. Marshall N. SulsBrig. Gen.sA.S. Collins Brig. Gen. VrginL. Zoller Maj. Gen.Clifon F.von Kann Brig. Gen.Robert B. Neely Maj. Gen. Clyde Box Co l.Roert W. Paulson L

Commander oaCommanding OfficerAviationSupport Element -----.-.. --.---- -- CommunicationsSupportElement.._Ma.EgeeW. DLt. Col. Patrick J. McDonnell

III I I I
Command Surgeon Information Officer Inspector General Staff Judge Advocate Headquarters Commandant Adjutant GeneralLt. Col. Bruce D. Storrs Lt. Col . ordon R. Cubb'son Col. Howard G Cook Col. R. McDonald Gray Col. Joseph M. Martin Col. John J. Hamlin

Here, in chart form, is the organizational structure of the new STRIKE Command, whose headquarters are at MacDillAFB, Fla. Six of the officers named are from USAF. They are General Holloway, General Zoller, General Box, ColonelPaulson, Colonel Cook, and Colonel Martin. The others are Army personnel. STRIKE headquarters totals about 300 mili-tary pcronnel, about half officers and half enlisted men. Of the 300, about half are Army and the others are USAF.
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This test-stand for large solid motors is one of the many giant-size facilities we're now building to

help make our organization a second-to-none solid rocket center. The test bay is notched into one of the

rugged canyons in our new 9,000-acre production and testing facility. It can handle solid rockets up to

2,000,000-lb. thrust in either horizontal or vertical position. It will be used first to test the 120-inch solid

motor we are developing under research contract to the Air Force. m In another recent contract, Lockheed

Propulsion Company was selected by North American Aviation and NASA to design and build the solid

escape motor for the Apollo spacecraft. LOCKHEED PROPULSION COMPANY
REDLANDS, CALIFORNIA * A SUBSIDIARY OF LOCKHEED AIRCRAFT CORPORATION
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TAC pilots soon will be flying the F-110, latest in the Century

series and USAF version of the Navy's crack F4H Phantom II,

a plane that is breaking records these days with the same

ease that it breaks the sound barrier . . .

USAF'S NEW TACTICAL FIGHTER

TACTICAL Air Command pilots soon will be fly- * Flew to 29,527.5 ft. (9,000 meters) in 61.629
ing one of the hottest machines that fifty-plus seconds;
years of airplane building have been able to pro- * Flew to 49,212.5 ft. (15,000 meters) in 114.548

duce. TAC Commander Gen. Walter C. Sweeney, Jr., seconds.
had only praise for the aircraft after he flew one re- More recently the Phantom II racked up a second
centl from Langley AFB, Va., out to Nellis AFB, series oftime-to-climb records, between March 31 and
Nev., for evaluation tests. The plane, the McDonnell- April 12 at Point Mugu, Calif., Naval Air Station
built F-110, shown in full color on the front cover of when the plane:
AIR FORCE/SPACE DIGEST this month, will also be an * Flew to 65,620 ft. (20,000 meters) in 178.5 seconds;
important part of the weapons package of the new US * Flew to 82,025 ft. (25,000 meters) in 230.44
Strike Command, headquartered at MacDill AFB, seconds;
Fla., near Tampa (see accompanying article). * Flew to 98,425 ft. (30,000 meters) in 371.43

Designated the F-110 for USAF use, or RF-110 in seconds. This is traveling from a dead stop (though
its reconnaissance configuration, the plane earned its with the aircraft at full throttle on the ground until
earlier laurels as the Navy's crack supersonic jet fighter, released by an explosive bolt) to an altitude of more
the F4H Phantom II. As the F4H, the plane now holds than eighteen and a half miles in a little over six
six official world's records, has eight others pending cer- minutes.
tification by the Federation Aeronautique Interna- In addition, the Phantom II holds world's records
tionale-the record-governing international body of in these categories:
which the NAA is the US member. * Straightaway speed of 1,606.3 mph.

For one of the records now waiting certification the * The 100-km., closed-course record of 1,390 mph.
F4H roared from a dead stop to an altitude of seven * The 500-km., closed-course record of 1,216 mph.
and one-half miles in only one minute, seventeen sec- 0 The 3-km., low-altitude record of 902 mph.
onds. This and the other time-to-climb records were * The sustained-altitude record of 66,443 ft.
set at the Brunswick, Maine, Naval Air Station, where * The transcontinental Los Angeles to New York
the Phantom II also: record of two hours, forty-eight minutes.

* Flew to 9,842.5 ft. (3,000 meters) in 34.523 USAF, on March 5, filed a claim for the latter record
seconds; after one of its B-58s flew coast-to-coast in two hours,

* Flew to 19,685 ft. (6,000 meters) in 48.787 one minute, 39.6 seconds.
seconds; Perhaps most significant of the F4H's current rec-
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ords is the absolute world speed record of 1.600-plus length of less than fifty-nine feet that was a controlling
mph-about Mach 2.8. This is an indication that the factor in the F4H's design. This length limitation posed
plane flies at about the top speed possible with an problems in designing a stable, Mach 2.5-plus aircraft
aluminum airframe. A structure of steel or some other with good range and weighing more than 35,000
high-temperature material would be needed for cruise pounds.
at Mach 2.8, or for a short-period dash to higher In solving the stability problems, the horizontal
speeds. stabilizer was given a large negative dihedral. These

In prospect for the Air Force are 336 F-110s, worth tail surfaces were drooped downward twenty-three
about $1 billion (including engines and electronic degrees to get their center of area down near the plane
equipment), under the present Administration plan. of the wing. The positive dihedral in the wingtips was
Most of the money is in the FY '63 budget, which still needed to maintain the proper ratio between lateral
needs congressional approval. Most-310-of the new and directional stability after the tail was drooped.
planes will be slightly modified versions of the F4H. The wings are swept back forty-five degrees.
The other twenty-six will be used for a reconnaissance Approach speed for the F-110 is about 140 mph. The
mission. aircraft has blowing boundary layer control on both

Much of the credit for the F-110's fine high-speed the leading-edge and trailing-edge flaps to keep land-
and time-to-climb performance is given to its variable- ing speeds low. The Phantom II was first flown in May
geometry inlets for engine air. Each engine air duct 1958.
has two sections that move automatically to adjust the Equipped with very-long-range radar, the F-110 can
duct's size and shape for efficient airflow at all times. carry a wide variety of armament-including more

The plane is powered by two General Electric J79- than twice the conventional bomb weight capacity ol
GE-15 turbojets, each producing a maximum 17,000 the World War II B-17 Flying Fortress. It also has a
pounds of thrust with afterburning. nuclear capability. The F-110 armament load includes

With its drooped-down tail and tilted-up wingtips, several mixes of the Martin Bullpup radio-controlled
the F-110 presents a strange appearance at first view missile, guided into the target by the pilot and the
(see cover drawing). The plane is a relatively large radar operator (the missile is shown in the outboard
fighter-fifty-six feet long with thirty-eight-foot, five- position in artist Roy Grinnell's dramatic cover paint-
inch span, as compared with the forty-seven-foot ing of the F-110 in flight); the Philco Sidewinder, heat-
length and thirty-eight-foot span of the F-OOF Super- seeking air-to-air defensive missile; or Raytheon's Spar-
sabre. It was the Navy's requirement for a maximum row III air-to-air missile.-END
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STRIKE CONTINUED

connaissance wings and eight Army divisions, air-
borne, armored, and infantry.

F-110 But since these combat forces assigned to STRIKE
already existed in TAC and CONARC, what are the
particular contributions of this new unified command?
General Adams has set them forth in the following
terms:

First, it provides mobile, integrated, flexible, and
readily available military forces.

Second, it furnishes these forces under JCS direction
and a single responsible commander.

F-105 Third, it affords a display of force capability for
cold-war operations.

Fourth, it reduces US reaction time in dealing de-
cisively and resolutely with any type of aggression.

Fifth, it facilitates integration of CONARC and
TAC operations.

Sixth, it enhances the conduct of joint planning and
joint training as directed by the JCS, and

Seventh, it provides an organization to develop joint
doctrine for the combined employment of land and
tactical air forces.

"We feel that the STRIKE Command will substan-
tially increase the flexibility, readiness, and combat
efficiency of the forces available to it," General Adams
said in an address soon after assuming command. "We
also feel that the STRIKE Command will represent a
potent deterrent force and will add to our military

"t F-100 posture the kind of strength needed to give us, in the
President's own words'... a wider choice than humili-
ation or all-out nuclear action.'

STRIKE leaders are careful to explain, too, that
conventional" does not necessarily mean "nonnuclear."

"The choices of action open to STRIKE forces range
from no weapons to nuclear weapons," General Hollo-

Atway has remarked.
The refinement of our conventional warfare capa-

hility is being undertaken to meet an apparent shift
in Soviet military strategy. Having concluded thatF-84F global war for the time being (and no one knows bow
long or short this time may be) involves unacceptable
risks, Khrushchev has directed Communist energies
toward what he calls "wars of liberation or popular
uprisings." But we cannot afford to forget that the
wide choice of responses available to STRIKE in com-

SOM1E OF THE FIGHTERS STRIKE WOLLD USE lating such "uprisings" is possible only because
STRIKE forces are covered by our powerful nuclear
delivery systems.

tached to STRIKE HJ-adquarters is a communications Secretary McNamara emphasized this point in a
support element with 311 people, equipped to provide recent speech when he remarked that America's guer-
worldwide communications wherever the CINC may rilla capabilities is an important option growing from
go. The communications element, too, is manned half our nuclear deterrent missiles and bombers.
by Army, half by Air Force people. He said, "The first requirement for such a policy is

But STRIKE is assigned continuous operational con- clearly to maintain our nuclear strike power as a real-
trol of all combat-ready units of TAC and CONARC, istic, effective deterrent against Soviet initiation of
and calls on them for whatever it needs. In STRIKE's major wars. The Soviet decision to concentrate on wars
command post are listed the strength and location of of covert aggression was not taken in a power vacuum."
all TAC and CONARC elements. If TAC or CONARC STRIKE is keeping its forces busy to indoctrinate
wants to shift the location of any unit in their com- them in joint operations. From January 1962 to June
mand, they must check in first with STRIKE for ap- 1963, STRIKE will be engaged in twenty-seven joint
proval before making the move. exercises, plus others which may be laid on without

These forces include a dozen TAC fighter and re- (Continued on page 41)
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Tropospheric Scatter Communication?

From Formosa, a Collins scatter system beams 12 voice channels 409 miles to a similar installation on Okinawa. And the

reliability exceeds telephone toll quality. This over-water link required Collins complete service: site survey, systems engineering,
equipment, construction, installation, test, maintenance and instructions. O Resistant to jamming and atmospheric distortion,

Collins scatter systems are ideal for long-hop voice and data communication, telemetry and remote control, and radar

and video relay. Up to 132 channels can be transmitted on a single RF circuit, using frequency division multiplexing. EA

pioneer in scatter propagation, Collins started a continuing research program in 1945 and since has been a leading supplier

of systems for industry and government. Users include telephone, petroleum and mining companies; military applications

include early warning, command-control, logistics and transportable tactical missile weapon communication systems. O Collins

scatter communication systems employ a basic modular concept providing common "building blocks" in the 1, 2, and 4

kmc bands with output powers to 10 kw for fixed station and transportable applications. O If distance, over-water paths,
rugged terrain, and communication reliability are your problems, call Collins Radio Company, ADams 5-2331, Dallas, Texas.

COLIN

COLLINS



Other days, the S-62 is a bus, crane, or tow
The turbine-powered Sikorsky S-62 has been chosen longest range in its class. With its boat hull, it can
by the U.S. Coast Guard for search and rescue after land on swamp, ice, snow, mud, ships, or 10-foot
more than a year evaluating utility helicopters. waves. The versatile S-62 does all these things day
Search and rescue is only one of this versatile air- or night, in virtually any weather.
craft's capabilities. Sikorsky's S-62 has been certified by the Federal

This jack-of-all-missions is also an aerial bus, Aviation Agency for commercial cargo and scheduled
ambulance, troop transport, and drone recovery airline passenger service. As a proven Sikorsky de-
vehicle. It can hover and use its hoist like a crane. sign, it is available now for military utility missions.
It can tow ships. It has a cruising speed of 110 All spares are in stock and 1,000 hours time between
mph, a load capacity of 2,900 pounds, and the overhaul is authorized for all dynamic components.

US iko rsky A irc raftDIVISION OF UNITED AIRCRAFT CORPORATION

STRATFORD, CONNECTICUT P



STRIKE COMMAND CONTINUED

STRIKE'S planes include versatile C-130E transport, C-135 aerial command post, KC-135 tanker, refueling jet fighter.

notice. Even before its headquarters were operational cialization. He has little doubt that such a plane can
last December, STRIKE took charge of Exercise Trail be built.
Break in the Griffiss AFB-Camp Drum area of upstate "Our early jets were limited in capability. But the
New York. In February, STRIKE forces participated state of the art is reaching the point where we can
in Great Bear in Alaska, Great Shelf in the Philippines, expect to come up with a jet comparable in versatility
Banyan Tree III in the Caribbean. May exercises in- to the late piston fighters," General Holloway said.
clude one in the Atlantic theater, another in the Fort General von Kann, who before joining STRIKE had
Bragg, N. C., sector. In June STRIKE forces join in been in charge of Army aviation, was asked about re-
maneuvers in Western Europe. ports that some Army officers are still dissatisfied with

Members of STRIKE's headquarters staff are also the degree of close air support the Air Force can pro-
"exercised" at frequent intervals, and on extremely vide, and would like to see the Army acquire its own
short notice. Alert orders require designated members close-support aircraft.
of the staff to report in thirty minutes and be prepared "Yes, we've had some discussions on the subject,"
to depart within two hours. Destination may be liter- he replied. "Some infantry officers have mentioned the
ally almost anywhere in the world. Against such con- Marines' system of close support. But they forget that
tingencies, each headquarters member has three bags Marine ground-air requirements are different. Marines
already packed and stored near the flight line, one for don't have the variety of artillery employed in the
the Arctic, one for the tropics, a third for general use. Army."
Along with the orders go instructions to operations to "There are things we can do to improve our system.
load the appropriate bag on the plane. Part of the problem is in the Army's request network.

Two exercises this spring merit special attention. Because our Army people often call for air strikes on
In Track Down in April at Fort Hood, Tex., and Clear targets that are better suited for their own artillery,
Lake in May at Eglin AFB, Fla., STRIKE will seek to we lose time checking requests through the Army's
test and review air-support doctrine and techniques. fire-support control centers. The Marines go direct.
To make conditions as realistic as possible both ground But it's the system that causes the lag-not the Air
and air units will use live fire. Force's readiness to respond."

"STRIKE can bring to these joint exercises a formal He said he thought Marine pilots were better
degree of planning and execution that we have never ground-oriented because fighter pilots are rotated in
had before," General Holloway explained. "With single forward air-controller duties. But he added that Tac-
control, we can inject more realism and assure a better tical Air Command pilots are now being given more
approach to evaluating air-ground doctrine." intensive ground orientation.

The subject of tactical air support of ground forces "It helps to know each other's problems more inti-
occupies considerable attention among STRIKE leaders. mately," he said, "just as we are learning from each

"Since we are charged by the Joint Chiefs of Staff other here at STRIKE. I've gained a new perspective
with developing joint doctrine pertaining to the forces on the subject. I think I may have made one or two
assigned to this command," General Adams noted, Army points with General Holloway.
"we maintain a lively interest in the subject, and when "But the Army does not intend to get into the Air
changes appear appropriate we will, after testing any Force's air-support tasks. The purpose of Army avia-
proposed changes, make appropriate recommendations tion is to improve our mobility-to do things better
to the JCS." than we can do them with surface vehicles."

But, for the present at least, STRIKE is going along As this exchange between General Holloway and
with the doctrine developed and employed during General von Kann demonstrates, the men of STRIKE
World War II. "Air superiority, battlefield isolation, are giving renewed attention to the problems of air-
direct support-these are still the main tasks of tactical ground operations in conventional war conditions.
airpower," General Holloway said. Clearly, STRIKE, young though it is, is already

"The F-105 was designed to do all these things. The prepared to back up these words of President Kennedy,
F-110 possesses very useful capabilities. And the TFX contained in his defense message of a year ago:
is even further oriented toward that objective." "Any potential aggressor contemplating an attack on

General Holloway lists three "freedoms" which he any part of the free world with any kind of weapons,
expects to see achieved in the TFX. Freedom from conventional or nuclear, must know that our response
concrete, freedom from tankers, freedom from spe- will be suitable, selective, swift, and effective.-END
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Current and planned nonrecoverable rocket

boost systems are eventually going to prove

too expensive for purposeful, economical,

sustained space missions. Time is short for

us to start intensive efforts to prove the

feasibility of . . .

AEROSPACE
PLANE:
Answerto
Rocketing Costs
By J. S. Butz, Jr.
TECHNICAL EDITOR, AIR FORCE/SPACE DIGEST

EVENTUALLY I see the development of a manned fundamentally alter the economics of spaceflight. Ac-

vehicle that can take off from existing runways, go cording to current estimates, it would be 100 times
into orbit, maneuver into a parking orbit, deorbit, cheaper to operate than the rocket-propelled boosters

maneuver while reentering the earth's atmosphere, now used in the space program. And it would be ten
and land at an air base in the conventional manner." to twenty times cheaper than any booster now under

This is Gen. Curtis E. LeMay's short description of development.
one of the most important aerospace vehicles of the Nomenclature for this fully recoverable airplane
future. booster has changed from time to time in recent years,

In discussing the same type of vehicle Lt. Gen. usually for political reasons. The name tags have in-
Roscoe C. Wilson, while Deputy Chief of Staff/Devel- cluded: Spaceplane, Aerospace Plane, orbital airplane,
opment, USAF, talked about, ". . . a winged, manned recoverable booster, and hypersonic-cruise airplane.
vehicle which could go from the earth into orbit and To avoid confusion the term Aerospace Plane will be
return, solely on its own power. This one-stage-to-orbit used in this article.
vehicle would use aerodynamic lift while rising Opponents and proponents of the Aerospace Plane
through and reentering the atmosphere. Such an aero- agree that this vehicle, with its advanced capability
space vehicle would be able to take off and land con- and unusual performance characteristics, belongs to
ventionally, and combine many of the advantages of some new technical era in the future. It can have little
a rocket booster and an aircraft. From our investiga- or no effect on the US lunar-landing expedition or the
tions, this concept of a future aerospace vehicle ap- other operational events in space scheduled during
pears feasible, and we look forward to it as a follow-on the 1960s.
to the Dyna-Soar." The main management problem with the Aerospace

Generals LeNay and Wilson were both discussing Plane today is to determine in which future era it
a one-stage, airplane-type vehicle that could fly itself belongs.
into orbit and could also cruise at hypersonic speeds In discussing management problems of this type,
in the atmosphere. This vehicle has the potential to the Hudson Institute's Herman Kahn, author of On
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Takeoff of the orbital research airplane, proposed by NASA as a follow-on to the X-15, is shown here in artist's conception.
The aircraft is lifting away from a turbojet-powered cart, one of the assistance devices being considered to conserve on-board
fuel during the ground run. Two large turboramjet engines in pods operate as turbojets during takeoff and accelerate the
aircraft to about Mach 3 at 50,000 to 70,000 feet. Then they function as ramjets to about Mach 8 and 100,000 feet while air
is collected through the dorsal inlet, liquified, and stored. From Mach 8 power is supplied by a hydrogen-oxygen rocket.

Thermonuclear War, has pointed out that probably Many, many technical advances are necessary to
from now on, two technical revolutions, and conse- achieve this goal, but they add up to one revolution.
quently two eras, will occur every decade. He charac- The nation generally has accepted this goal and ap-
terizes time as the "handmaiden of instability" and plauded President Kennedy's tough-minded leadership
concludes that the nation must plan vith some accuracy in this adventure. The Apollo moon program, which is
at least ten years ahead if we are to maintain a stable the focal point for the new technology, also has been
world, even as we know a stable world today. generally approved by the Congress.

In applying this thesis to the space field, and at- * The second revolution, the ability to operate eco-
tempting to find the place of the Aerospace Plane, nomically in space between the earth and the moon,
three questions come to mind. Is the US planning has received little official attention to date. To para-
ahead through two technical revolutions in its advance phrase Mr. Kahn, rapid obsolescence is the hand-
into space? Is it possible in this case to plan intelli- maiden of time. The Saturn and Nova launch vehicles,
gently two revolutions into the future? If so, how which are the backbone of the NASA moon program,
badly is the nation's position jeopardized by failure are no exception. They will undoubtedly be obsolete
to do so? before they are operational. They are geared only to

Available evidence indicates that US space plans the first revolution. New vehicles, more reliable and
extend only through one technical revolution when substantially cheaper, could be in an advanced design
two are clearly in sight. And there is a serious possi- state during the last half of the 1960s if the need is

bility that the space program could founder econom- recognized soon enough.
ically in the 1970s if the second revolution is ignored Saturn and Nova have one vital purpose. They are
much longer. buying time. They are the only type of launch vehicle

The next two revolutions in space, by this definition, that could possibly be ready to send men to the moon
are: by 1970 or before. In addition they will make it pos-

* The ability to operate out in space at great dis- sible to develop an advanced operational capability in
tances from the earth and to land men on the moon. (Continued on page 45)
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Siegler monitors the heartbeat of a satellite
Only a communications satellite system...carefully for its size than the parts of a fine watch. The result:
instrumented, accurately tracked and clearly heard... not only the greatest tracking accuracy ever achieved
can meet the free nations' urgent requirement for in an antenna of this type, but also the extreme sensi-
communications-with-security. tivity required for clear reception of faint signals from
From the first important space probe efforts, Siegler has far distances in outer space.
participated in these programs... major contributions The vital area of space communications is only oneachieved by the company's wide capabilities in the phase of Siegler versatility. In today's major aerospaceelectronic, electro-mechanical, and metallurgic fields. programs, Siegler supplies meteorological electronics
An example: part of a vital worldwide communications including completely automatic weather stations;
system is the Siegler satellite tracking antenna system. missile launch check-out systems; aero-space struc-
Siegler-designed and produced-including complete fab- tures; solid-state space television and many other
rication of the antenna, all mechanical components and contributions to military and research projects.
electronic instrumentation-and installed in record time. Every Siegler contract includes the asset of divisional
In this tracking system, every critical part of the giant, coordination, assuring outstanding dependable perform-
60-foot parabolic antenna is more precisely machined ance and unusually fast response.

TIM CO- FOFDoRATIOr-j Los Angeles 5, California

DIVISIONS OF THE SIEGLER CORPORATION: HALLAMORE ELECTRONICS HUFFORO * OLYMPIC RAO o & TELEVISION* SPACE SYSTEMS
TECHNOLOGY GROUP - JACK & HEINTZ * MAGNETIC AMPLIFIERS * BOGEN PRESTO - SIEGLER HEATER * HOLLY GENERAL * VAC-U-LIFT



AEROSPACE PLANE CONTINUED

space with manned orbiting stations, etc., before this of the funds earmarked for this development were
decade is out. But these chemical-fuel rockets will be transferred to other activities.
too expensive, even in their most highly developed * A new type of first stage with fixed wings, which
and reliable form, to sustain a large space program could return and make an airplane-type landing on
and to keep it growing. a conventional runway. Both manned and unmanned

The need for less expensive launch vehicles is crit- versions of this type of recoverable booster have been
ical even if our government continues to consider space studied. Suggested powerplants have included several

as primarily an arena for peaceful competition. The types of rockets and air-breathing engines. Upper

high cost of space operations, even of the civilian stages might even be recovered in the same manner.
variety, could place a damper on the program with The main attraction of this approach is low refurbish-
the Congress and the public. For instance, a fifty-man ment cost and easy reusability. The airplane-type

space station 300 miles above the earth would cost landing should prevent significant damage to booster
about $6 billion to build and maintain for ten years- parts, and the booster should be ready for reuse within

using today's technology. Saturn and Nova can lower a day or so. NASA recently has instituted some ad-
these costs. But as long as chemical-fueled rocket vanced studies of such systems.
boosters of the throwaway, nonrecoverable type are * The Aerospace Plane, a one-stage booster which

used, the minimum cost for such an orbiting station has no throwaway parts and can take off and land on

probably will remain above $1.2 billion. (For further conventional airfields is the theoretical ideal. All other

examples of both military and civil space costs, see types of boosters seem to be interim steps leading to

AIR FORCE/SPACE DIGEST, April 1962, page 54.) this goal.

Today, there is a broadly based but uncoordinated Air-breathing hypersonic engines are the key to one-

effort to start the development of low-cost recoverable stage boosters. Even the best chemical rockets of the

booster systems. The goal is to bring the ten-year cost current variety are not efficient enough to put a one-
of the space station mentioned above down to $100 stage vehicle into orbit carrying a useful payload. The
million or less. During the past several years a great nuclear rocket has the efficiency, but it probably will

deal of industry and governmental talent has been be used only in space. At the moment, the only power-

applied to the problem. Little is to be gained by fur- plant available to power an economical one-stage
ther studies of concepts. The time has come to make booster is the air-breathing engine. Actually this one-

some choices as to structural and powerplant design. stage booster is a hypersonic aircraft and will resemble

The conceptual studies have confirmed the some- an aircraft rather than a rocket.
what obvious assumption that low-cost space opera- The Air Force, NASA, and many companies have

tions will never be achieved vith throwaway equip- been hard at work for more than three years on pre-
ment. Space operations must take on many aspects of liminary design and applied research on such a booster.

airline operations, if space is ever going to be available It is the key to a large, operationally mature space

for useful purposes, including the pursuit of exhaus- program for the 1970s.

tive scientific studies. Space boosters and vehicles will The Aerospace Plane can be much smaller than a

have to be nearly as reliable as airline aircraft. They rocket to lift a given payload. In terms of specific im-

will have to be rugged, able to make the round trip pulse or engine efficiency, the hydrogen-oxygen rockets

from the earth into orbit and back again on a regular on the Saturn have a specific impulse of a little more

basis. High utilization of equipment is a key to low- than 300 seconds while the hydrogen-fueled air-

cost operations in space just as it is with an airline. breathing engines being studied for the Spaceplane
And a high utilization rate depends upon a bare have a specific impulse of around 6,000 seconds during
minimum of vehicle maintenance and refurbishment part of the climb into orbit. This high value falls off

at ground bases in between flights. to only a few hundred seconds as the vehicle nears c

Three general types of recoverable, reusable bital speed, however.
boosters are under serious consideration. In order of As the result of this high propulsive efficiency, t

complexity, they are: Aerospace Plane can carry a higher percentage of it.

* Saturn- and Nova-type first stages with retract- takeoff weight as payload than any vehicle powered

able or inflatable wings that are extended after engine by chemical rockets. The payload weight fraction for

burnout and the booster mission have been accom- three large rockets, a modern transport aircraft, and

plished. No pilot would be on board, and control for the Aerospace Plane are roughly estimated below:

would be maintained through standard radio-con- * Nova-payload of about 1/27 of the maximum

trolled automatic-pilot equipment. A soft landing gross weight.
would be made, either in the ocean with retrieval by * Saturn C-5-payload weight fraction of around

ship or on a skid strip on shore. First-stage recovery 1/30.
is attractive because it is the biggest and most expen- * Saturn C-1-payload weight fraction of 1/52.
sive part of the vehicle, and it is easier to recover than * Lockheed C-141, turbofan-powered transport-
are the upper stages. Early tests showed that consid- payloadweightfractionlessthan1/5,foratransat-
erable money could be saved by refurbishing and re- lantic flight.

using the first stages after such a recovery. NASA * Aerospace Plane's payload fraction will lie some-

originally planned to try this scheme at an early stage where between the subsonic transport airplane and

in its large-booster program. Recently, however, most (Continued on following page)
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Orbital research airplane is compared with the X-15 and
the Dyna-Soar in this scale drawing. Its large fuselage
is necessary to carry the load of liquid hydrogen fuel,
which is only about one-tenth as dense as gasoline. Con-
struction of the fuselage, which must withstand tempera-
tures of minus 423o Fahrenheit on the inside and around
2,0000 Fahrenheit on the outside, is one of the major
problems to be faced with this ambitious research project.

X-1S DYNA-SOAR ADVANCED RESEARCH AIRCRAFT

AEROSPACE PLANE 
reNrINUEn

the large rocket, possibly about 1/12 or halfway be- quirement will equal 3,500,000 pounds in the same
tween the C-141 and the Nova. Therefore, a single- orbit. There is little doubt that such an observatory
stage, air-breathing booster weighing 600,000 pounds will be constructed a few years after the Apollo moon
at takeoff could deliver a 50,000-pound payload into landing.
a low orbit around the earth. On the basis of these estimates, it seems reasonable

This high weight fraction, by itself, would be enough to predict that during the 1970s NASA's average
to make the Aerospace Plane attractive. The fact that yearly requirement for payload in a 300-mile orbit
this vehicle would be completely recoverable is a sec- will run close to 10,000,000 pounds. This includes no
ond strong factor in its favor. Another plus is the military activity.
Aerospace Plane's ability to operate from a conven- Thus, the Aerospace Plane could conceivably save
tional airfield. about $200 per pound of payload in direct operating

These three factors have caused many Aerospace costs compared to a fleet of Nova and Saturn vehicles.
Plane proponents to predict that it ultimately will be So there is the possibility of "saving" $20 billion dur-
able to deliver payload into orbit at a direct operating ing the 1970s in meeting NASA's probable require-
cost of only $10 per pound. This compares to $200 or ment of 100,000,000 pounds in orbit. If the Aerospace
more for the Nova and $300 for the Saturn C-5, under Plane was developed for $10 billion, a reasonable es-
the best possible operating conditions with no booster timate, and used as the primary booster during this
failures, etc. period, the national treasury could be $10 billion

But payload-per-pound alone is not enough to indi- ahead, on the basis of the civil space program alone.
cate the worth of the Aerospace Plane to the national Even if these estimates are wrong by more than
space program. The nation is committed to spending fifty percent against the Aerospace Plane, it still
$10 billion or more on large rocket-powered boosters seems worth the development cost. If US space ac-
for the moon program. Even with their high operating tivity turns out to be larger than generally predicted
costs, it would be cheaper to use these boosters for all today, the Aerospace Plane booster appears more
space missions, if US space operations during the mandatory than attractive.
1970s are going to be small. It will take a large number Today, there are three general approaches to a
of flights into orbit and a high total tonnage delivered proper development course for the Aerospace Plane:
into space every year to justify the cost of developing * Make it a research airplane, a follow-on to the
a new booster system, no matter how low its operating X-15. This opinion is held by some, but by no means
costs. all, of the technical management people in NASA.

No official estimates of total US space activity dur- The top NASA officials have approved this course,
ing the 1970s have been made public, but it is possible and John Stack, NASA's Director of Aeronautical Be-
to piece together some figures. Some NASA technical search, has asked Congress for money in the FY 1963
leaders have said that if their agency puts 3,000,000 budget to begin such a project. The original plan was
pounds into orbit in 1970, it still won't be able to to fund final industry and government studies needed
handle half of the jobs that are being planned. to select a detailed structural design method and

Another indication of future activity is NASA's esti- powerplant operation cycle. It would have been pos-
mate that it will take the equivalent of 6,000,000 sible under this plan to hold a design competition
pounds of payload in a 300-mile orbit to put a ten-man next spring and choose a contractor to design and de-
observatory on the moon. And its yearly logistical re- (Continued on page 49)
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What's newat Western Union? PLENTY!
A phenomenoncalled "The Infoimation Explosion" Interested in knowing how these new Western
isaffectingeveryfacetoftheAmericanleconomy. To Union services can improveyour companys commu-

makeitwork, moreversatile communications are nications and cut costs? Wire us collect today:

needed.WesternUnionismaking giant strides toward WesternUnion,60HudsonStreet,NewYork,N.Y.
answering that need. Newest developments include:

Private Communications Systems engineered to NOTE: Ifyouhave not seen the special 16-psee
handle combinationsof communicationsinthevoie, WesternUnionsupplement,wewillbegladtosend
data, record, and facsimile fields. * Soon, anew sys- you acopy without cost or obligation. Wire us collect,

tem on adirect business-to-business toll-call basis will or drop aline on your letterhead to Dept. A-8.

accommodate voice/data communications. * Western
Union's Telex Network, asuperior form of direct-
dial teleprinter communications, is expanding to scores
of U.S. cities. 9And anationwide microwave network,
capable of handling every known form of electronic W ESTERN
communications, is being pushed to completion.

The complete Western Union story, as fascinating UN ION
as it's factual, recently appeared in a supplement in CREATIVE COMMUNICATIONS

The New York Times. It tells how Western Union is
moving ahead, not only in speeding the printed word,
but in all forms of electronic communications.
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FACT

Place: Hoffman Science Center, This and others are being from, the Military Products Divi-
Santa Barbara, Calif., where the developed in prototype, aimed sion's extensive background in
Advanced Projects Group of at application to point-to-point communications, reconnais-
Hoffman's Military Products communications. sance, navigation and surveil-
Division is engaged in a variety v Economical solar power sup- lance systems and devices.
of original research and develop- plies. Tomeet the increased, To me Close proximity of transmitter and receiver an-ment programs. Among these: power requirements of large tennas creates problemrHoffman researchaims

Laser modulation and de- spacecraft, HoffmanScience to solve by creating wide dynamic range rf re-
ceiversusing parametric conversion in head ends.modulation. While investigating Center is investigating a variety

a variety of approaches, Hoffman of techniques and materials.
scientists have conceived an These promise greater effi-
original technique for direct ciency, reliability and flexibility
quantum electronic modulation. from lighter-weight solar power

Hofmaneserctowrd~wsoarowesuplisSupplies for future orbiting and
for future orbiting space stations promises to planetary space stations.
shrink contemporary costs to 1/20, weight to1/2.

=Solid-state traveling wave
devices. Hoffman scientists are
using the piezo-electric proper-
ties of gallium arsenide to
develop dc power conversion -
devices. Their goal: improved
efficiency for systems in a wide
variety of fields, including ASW.
4 The men of Hoffman's
Advanced Projects Group are i ii f
converting science fiction into ELECTRONICS CORPORATION

scientific fact. They lend Military Products Division
strength to, and gain strength 3740 South Grand Avenue, Los Angeles 7, Calif.



AEROSPACE PLANE CONTINUED

velop the aircraft by July 1, 1963. Hopefully, early This high temperature deferential is complicated by

flights couldshave begun bym1967. Now this schedule thefact thatda acuum must be maintained between

is slipping as NASA hasn't made the necessary notifi- the inner and the outer surfaces of aliquid-hydrogen

cation of a selection action to pick contractors for the tank. The common feature of all "superinsulation,"

final design studies which should begin in July. used today to store and transport liquid hydrogen, is

The main advantage of a research-aircraft program double-wall, vacuum-jacket construction. The material

is that its only purpose is to advance the state of the placed in this jacket to cut down heat transfer between

art. This could be handled using a relatively simple, the walls is the element that varies among the various

stripped-down vehicle without eithera multiorbit ca- insulations.

pability or the ability to maneuver extensively in space. A new type of insulation material is required be-

This research aircraft would provide design informa- cause ofthehigher temperature differential between

tion for operational vehicles in the manner of experi- the walls. And the double-wall structure must be able

mental aircraft of thepast. Estimatedcostof this toeflex and vibrate and absorb heavy airloads without

program is $1 billion spent over ten years. leaking. If air entered the space between the walls, the

* The second approach is to go all-out for an op- insulation effect would be destroyed, causing disas-

erational system now and make the Aerospace Plane trous overheating and thermal stresses in the structure.

a major national program. The argument is that five No one claims these problems can be easily solved.

years or so of valuable time will be wasted if the US But most engineers, familiar with current research,

waits to get data from a research aircraft before be- believe they can be licked with an adequate design

ginning work on an operational vehicle. Even though and test program. This work will depend heavily on

there are many uncertainties, some in the Air Force hot-skin, radiative-cooling technology developed in the

and industry strongly believe that the technology is Dyna-Soar program. There is also the possibility that

available to carry such a program through to the de- ingenious design might turn the big temperature dif-

velopment of an operational system in the early 1970s. ferential into a strong plus factor in the cooling of per-

* A third group says that it is much too early for sonnel, equipment, powerplants, etc.

either of the first two approaches. They say that much On the powerplant side several types of engines

more research must be accomplished before even the might eventually be able to send a one-stage booster

feasibility of the Aerospace Plane can be definitely into orbit. However, only one seems to be in a devel-

established. This "it-can't-be-done-yet" argument is as opment state advanced enough for the research air-

old as aviation, and the only way it has ever been over- craft NASA has proposed to fly in 1966.

come has been by positive leadership at high levels. Actually, this is a system of engines, all possibly

The Aerospace Plane presents new problems in burning hydrogen fuel. The first engine is a turboram-

structures,propulsion,andaerodynamics. jet, which operates off of its turbine-compressor unit

Structurally, the mainconcernstems rom the fact from takeoff to a Mach number of about 3. From

that it must use liquid hydrogen as fuel. Its fuselage Mach 3 to about Mach 8 it would function as a ram-

must be an enormous liquid-hydrogen tank. A general jet, powering the vehicle while another system prob-

idea of the size of the problem is given by the NASA's ably will scoop in air with a conventional inlet and

research airplane proposal. Congressional testimony pass it through aradiator to liquify it. The refrigerant

indicated that the aircraft would weigh around 100,000 would be liquid hydrogen. Marquardt and Pratt &

pounds at takeoff. Half of this weight would have to Whitney have worked ex'tensively on such engines, and

he fuel if the vehicle isto accelerate to high hyper- many other firms have assisted. Small-scale engines

sonic speeds.Since liquid hydrogen weighslessthan have run over a wide Mach number range. This work

6.0 pounds per cubic foot with less than 1/10 of the is in anadvanced state.

density of conventional jet fuel, the researchaircraft Duringtheflightof theresearch airplane, after the

mnusthlave an internal volume of about 7.000 cubic oxygen-collection system has completed its job, the

feetjust to holdits fuel. This is morethan halfthe vehicle is powered by a hydrogen-oxygen rocket.

fuselage volume on the 5,000,000-pound-plus gross pMost ofthepowerplant testing in the researchair-

weight of the B-52. plane would be done below Mach 15. The aircraft

Sincethe fuselage length on theresearchairplane would not have to go into orbit to thoroughly investi-

has been given as about ninety feet, its maximum di- gate the engine system. Ultimately, the vehicle would

ameter must be close to fifteen feetstog et therequired run all-out and gointo orbit.

internal volume. Such a bulbous structure would Another system using achemical separation cycle

weigh more than the customary fuselage even if no rather than radiatortogather oxygen isalso consid-

other problems were involved. ered attractive and might be tested at alater date. It

Ho ever, twoother factors will push up structural could be much lighter and smaller than the radiator

weightevenhigher. Theinternal temperature ofa system.

liquid-hydrogen tank is minus 423 degrees F. And the External-burning ramjets undoubtedly vill be tested.

Aerospace Plane's tank is the first that will be required Small-scale tests of such engines continue to befavor-

to reenterifrom space andto cruiseat ypersonic Mach able, andthe time israpidly approaching when full-

numbers in the atmosphere. Its outer surface vill get scale flight tests will be needed to advance this prom-

heated to temperatures above 2,000 degrees F in many ising engine technology.

areas. (Continued on following page)
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The external-burning engine is the simplest high- "three-stage"enginewastomakeitsupersonic.But
speed powerplant suggested to date. Hydrogen or theeplane was canceled whenSirBen Lockspeiser,insome other highly reactive fuel is sprayed out of small charge of theprogram,decided the risk tothepilotholes and burned along the vehicle's outer skin. This was too great. Thoughsome in British aeronautics dilincreases the static pressure in the area of burning. If agreed withthe decision, many experts applaudeditthis area is properly controlled, the burning produces and the program continued with unmannedvehicles
lift and thrust. The burning also creates its own shock- But during thecearly 9 40s USnairleaderswerewave system and a drag. Experimenters are now willing totakechances. In 1942, Gen. H. H.Arnold,searching for optimum shapes which produce great in- Commanding General of the Army Air Forces, andDr.creases in lift and thrust and little shock and inter- George Lewis,Directorof the National Advisory Con-ference drag. mitteefor Aeronautics, after Consulting personallyIf the external-burning system produces the proper with a numberofhigh-speed aircraft specialistsde-thrust with adequate fuel economy above Mach 3or cided, withoutbenefit of committeeadvice,that theso, it may be possible to go into orbit either using this US could not affordto besecondin the supersonicsystem alone after takeoff with a turbojet. Even so aircraft race.They beganthe joint Air Force-NACAthe air-collection system will be useful because it will researchaircraft program which produced the X-1.provide oxygen for rockets which will allow rapid This decisionwas an evenbiggergamble, in themaneuvering in deep space. face offormidablego-slow advice, thantheAerospaceAerodynamic design will lean heavily upon Dyna- Plane is today.There were no transonic researchfa-Soar technology and information gathered in NASA cilities available nor didavailable aerodynamic theoryand the Air Force research programs that are already extend throughthe transonic.completed. The rotund fuselage will presentsomenew Inthe aseofthe AerospacePlanetherearenosuchdrag and stability problems, but they are cnsidered absolutelyblindspots.F acilties onthe ground canto be within the state of the art. It is hoped that the simulate mostoftheaerodynamicandstructuralcondi-

vertical stabilizing surfaces can be placed out near the tionsunder which it willoperate.It is alsopossible towingtips to improve their effectiveness by getting them flight-test fairly large-scale modelsat very high speedsout of the thick boundary layer surrounding the fuse- to verify and fillout groundexperimentation data.lage at high speeds and altitudes. However, this might In 1944, the X-1 designwas frozen.Itsbullet-shapednot be possible structurally, and a large fuselage- fuselage and verythin wings, cutfrom solidpieemounted vertical tail would be necessary. of aluminum,w er consideredto bethe most conserva-One of the main concerns is getting good low-speed tive possible. Its payloadwaskept extremelylo vandhandling characteristics, much better than those of all available weight was usedpto beef upthe structurethe X-15 and predecessor research aircraft. The desire to withstand 18G After flight testing began, severalis to land and take off at fairly slow speeds on a regu- months were needed tomake changesin theengineslar basis from Edwards AFB, Calif. To do this without andflight-control system before anattempt wasmadeundue risk or strain on personnel, good supersonic to exceed Mach 1.
handling qualities and a minimum safe flyingspeed Thedelaygavetheprogram'sdetractorstimeto
near 150 mph are necessary. Possibly variable-seep soundoff and they did. quotefromthe Novemberwings will have to be used. 13, 1947, issue of Flight, the respected Englishaero-For takeoffs, especially at maximum gross weights, nautical magazine, was typical: "One'sown guess isa powered sled or cart will probably be used as an thatsonic speeds may notybeattempted with this air-assist device (see illustration, pages 42 and 43) to con- craft [the X-1] at astheBellCompany temselvesserve fuel and to get the airplane well above maximum would probably decry any attempt tolabel thisprojectflying speed before becoming airborne. Landings assupersonic.It as,in fact,most unfortunate thatthewould be power-on, and the aircraft should be fairly early publicity blurbs, and the usualirresponsibility oflively since the landing weight would be about fifty some sections ofthepress, gave the impressionthatpercent of the takeoff weight. Either skid or wheele herecwas the first supersonicmachine."
landing gear could be used. This was actuallywritten afterChuckYeagerad

The arguments over the feasibility of the Aerospace flownfasterthan sound.As word leaked out, FlightPlane are strongly reminiscent of those over super- saidon January 29, 1948: "Then came the rumors ofsonic flight. Less than fifteen years ago the usefulness success of the Bell XS-1in itsattemptto reach theof supersonic flight for either civil or military purposes speedof sound.e X reports are true ithwouldwas seriously questioned. There also was serious con- seem thatsthesonic barrier wasn't such an insurmountcern among competenttechnicaltpeople aboutmain- able one after all."
taingpstability and controlinthetransonic region, The X-1 might never have flown had not US aero-about unpredictably high structural loadsnear Mach nautical leaders of the 19 40s believed that a systematic1,and aboutthe ability todesignatemperaturere- effort to increase flight speeds and altitudes wouldsistant structure, 

have to pay off in operational capabilities they couldn'tThere is historical lesson fortodayin thecon- begin to describe in detail. They refused to waste timetrast between British handling of their supersonic looking for unanimous agreement that the next group
program and our own X-1 approach. In 1943 the Air of technical problems could be solved in the imme-Ministry ordered design work on the Miles M.52, whose diate future-END
50 
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If, down the road a few years, ice have another breakthrough in

weaponry similar in significance to the thermonuclear break-

through, the capability to operate in space may be decisive. If we

have failed to develop this capability-and by accident or desi'p

the opposition has deeloped it-it may be too late for us to f!i

anything about it . . .

Military Space Efforts

EVOLUTIONARY
APPROACH

BY MAJ. GEN. JAES F. WHISENAND, USAF

O IFFERENCES ofprofessional judgment development effort we are truly exploring the
occur quite naturally and honestly in unknown-or it would not be research and
almost all human endeavors. Medical development. Because the answers are not known,
doctors differ on diagnosis and treat- most of us in the business expect and are some-

ment; astronomers and physicists differ on the what tolerant of these inevitable differences in
origin of the universe; Madison-Avenue types professional judgment. In fact, logic would indi-
differ on sales techniques; and even the Supreme cate that progress would be slower if we all had
Court frequently comes in with a split decision the same approach, the same intellectual bias, and
on interpretation of the law. went down the same conceptual and technical

It is small wonder that there are differences roads.
in point of view and judgment in the business of In recognition of this fact of human existence.
research and development. In the research-and- my purpose . . . is to talk about an area which
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is the subject of considerable current public first airplane was flown in the United States,
controversy. . . . no American pilot flew a US-built combat air-

My subject is "Military Man in Space." plane in World War I. European powers were
Back in Kitty Hawk in 1903 it would have much quicker to react to the new technological

been rather difficult to visualize a Mach 2 bomber opportunity, and, consequently, US pilots flew
carrying a multimegaton weapon. Ten years after European-designed and -built aircraft in that war.
Kitty Hawk the general professional judgment on The worrisome thing is the possibility that we
the future of the airplane was to the effect that may fall even farther behind in space, on a
it might have some limited military application comparative basis, because we did not have the
as a reconnaissance vehicle-but that it could advantage of flying the first space vehicle.
never compete with the railroads and seagoing However, in dealing with the conservative ap-
vessels as a mover of cargo or people. Visualiza- proach to the problem of military man in space,
tion of use as an offensive or defensive weapon we are apt to make ourselves look foolish if we
of war was left to the wildest dreamers. The are not extremely careful. Essentially, we face
conservative viewpoint on the future potential of the double question: "What is the military mission
space vehicles is somewhat similar. in space for man, and what is the specific weapon

I am not the first to draw this analogy-but system which will accomplish the mission?"
it is a fact that space vehicles are regarded by In responding to this question, we may be
some of our associates as offering limited military tempted to stand at Kitty Hawk and try to
value in a variety of unmanned satellite roles- produce the blueprint for the B-70 and the
but eventual use as a cargo carrier or as a plat- H-bomb. We may be tempted to do this because
form for offensive and defensive military systems we may fear that national security space programs
is not taken seriously. will not be approved unless we clearly tie them

Now, no rational man can quarrel with the to a finite military mission to be accomplished
right of individuals to hold this conservative by a clearly evident manned space weapon system.
judgment. They may be right-but history will Most of us in the planning business in the
make the ultimate judgment based on the activ- Air Force firmly believe that manned military
ities of both the free world and the USSR. operations in space are inevitable and, further,

What worries many of us on the military side will be absolutely essential to national survival
of the house, however, is that such judgments at some point in time. However, in the judgment
may have an inhibiting effect on the timely of most of us who have studied the problem, we
exploitation of space technology for national think that we should avoid attempting to stand
security purposes. at Kitty Hawk with the plans for the B-70. We

Many of us remember that even though the advocate a more rational, evolutionary approach.
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do not mean await-and-see "do-nothing" pol- judgment on the military potential of the ICBM
icy. We feel that an evolutionary approach can was generally unfavorable. The accuracies which
be vigorous and that it will save time and money were predicted, when coupled with the limited
-not lose time and waste money. power of old-fashioned atomic bombs, did not

To be more specific, we visualize a military make the weapon look too promising. However,
space development program of essentially three the thermonuclear breakthrough-the H-bomb-
phases-three phases which will overlap some- changed these relationships. But even after the
what in time. I shall briefly state the objectives thermonuclear breakthrough, there were many
of these three phases as I see them. professionals who doubted that the guidance

First-we should continue with the present problem and the reentry problem could be solved.
military programs of unmanned satellites which It took people of extraordinary courage, like
perform the useful functions with which we are Trevor Gardner, Gen. Bernie Schriever. and the
all familiar. late Johnny von Neumann to pres> for the iombl

Second-and this should be the immediate that had to be taken.
objective of additional applied research and ad- By accident or design the Soviit>. of coiri-.
vanced technology programs-we should concen- made their decision earlier than we did. And.
trate vigorously on obtaining certain basic capa- again through accident or design, the Soviets
bilities for space operations. By basic capabilities determined to build bigger boosters than our own
I do not mean capabilities in the sense of specific ICBM program required. Their "firsts" in space
offensive military mission capabilities. These will are, of course, a direct result.
come later. The kind of capabilities I am talking It has been claimed that a "missile gap" existed
about are the following: as a result of our late decision to push develop-

*The capability to put larger useful payloads ment of that weapon system. I will not become
in space on a repetitive, reasonably economical involved in that debate, but if a missile gap did
basis. exist, it was possible for us to catch up through

* The capability to maneuver in space, to crash programs. It was possible to catch up
rendezvous in space, to dock with other space because no one could interfere with our develop-
vehicles, to transfer personnel, fuel, and supplies ment program without starting a war.
from one space vehicle to another. The troublesome thing about a military space

*The capability to reenter the earth's atmos- gap-should one develop-is that it might be
phere from both high and low orbit, and to effect possible for the one who gets there first to
controlled horizontal landings back on the surface preempt the activities of one who would run
of the earth. second, without a direct attack, and without

* The capability to sustain life in space, and necessarily starting a war. If a hostile power
for man to perform useful work in space. develops the basic capabilities which I have

There is already at hand a limited, specific outlined-the capability to maneuver, to rendez-
military mission which requires these capabilities. vous, dock, reenter, and so forth-it would seem
I refer to the military logic of inspecting satellites evident that these capabilities might be exploited
of foreign origin which pass over US territory. to deny our use of space for any purpose what-
Such is Phase 2 as many of us in the development soever-whether that purpose might be for
planning business visualize it. As experience de- scientific investigation, for exploration, for com-
velops in the advanced technology programs asso- munication, for weather, for navigation, or for
ciated with attaining these basic capabilities, the what not.
future will become more clear. The capabilities Now the question may be logically asked-will
and limitations will become more evident. Concur- not the NASA Manned Lunar Landing Program
rently, the basic character of armaments may lead to the attainment of these basic capabilities?
even change. And Phase 3-a military space force This is an important question and the people who
-will become more definable in terms of mission have to pay the bills are entitled to a complete
and hardware. answer.

It can be argued that if we don't get ahead On this subject I want to say, first, that the
with development of these basic capabilities, we US Air Force fully supports the concept of a
might again be faced with something comparable manned lunar landing and return and the decision
to the so-called missile gap. of the Chief Executive to assign the program to
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the National Aeronautics and Space Administra- closest possible integration of the military space
tion. In the attainment of the objectives of this program and the civilian-directed programs. We
program, the Air Force will provide every bit must work together as a team to get maximum
of support which it can from its various Develop- dividends from each other's programs, and we
ment Divisions and Test Centers. In fact, we must avoid duplication of effort, dilution of tech-
have provided extensive support to the past nical talent, unnecessary duplication of facilities,
NASA programs, and we have been actively and unnecessary divergence in technical approach.
planning with NASA for many months for sup- The military program should be designed to give
port of the Lunar Program. maximum assistance to the civilian program,and

Now to the question-what will come out of the civilian program should be designed to give
this program which has military application? Will maximum assistance to the military program. This
the required basic military capabilities be devel- is our objective in the Air Force, and I know that
oped as a by-product? it is the objective of the National Aeronautics

Certainly, there will be important military and Space Administration. I am confident that
dividends from this program and there will be the proper integration of the effort of the National
research-and-development effort associated with Aeronautics and Space Administration and the

the program which will not have to be repeated military effort will be accomplished.
for military purposes. We will have the same However, as we go farther down the road in
kind of technical cross-fertilization which has our joint planning efforts with NASA, our inge-
existed over the years in the development of mil- nuity is going to be taxed in the development of

itary aircraft and the development of civil aircraft. justification of requirements for defense space
However, it is not expected, at this time, that all programs. We will have to ask higher authority
basic capabilities visualized as necessary to future and the Congress to approve the expenditure of
military operations in space will be attained rather large sums to develop the basic capabilities

through the lunar exploration. In fact, attainment which do not fall out of the Lunar Program-
of the basic objectives of the Lunar Program and we are going to have to ask for such support
would probably be compromised by attempting while we don't have the blueprints for the B-70
to slant the program to satisfy all military require- at Kitty Hawk.
inents. However, we know that technology is explod-

One specific consideration, as an example, ing on a broad front. If, down the road a few

should serve to make the point: A meaningful years, we have another breakthrough in weaponry
military effort of any kind will require repetitive similar in significance to the thermonuclear break-

and sustained operations. The requirement for through, the capability to operate in space may
repetitive and sustained operations establishes a be decisive. If we have failed to develop this
secondary requirement for a reasonably econom- capability-and by accident or design the opposi-
ical means of going to and from space, and a tion has-it may be too late to ever do anything
tertiary requirement for going to and from space about it.
at times other than those selected months in I would like to close with a thought that, to
advance. me, is rather intriguing. In all the history of

The requirements for scientific investigation mankind, exploration has been dangerous, and
and exploration will, of course, be somewhat the unexpected has been expected by the explorer.

different. A specific bit of scientific information Explorers, traditionally, have been armed. I don't
may be obtained by one successful experiment in know whether or not there are any little green
space-and the requirement for repeating the men out there-but we are planning the longest
operation may not exist. The cost of sustained exploration in the history of man-into the great-

operations in such cases is, therefore, not an acute est of unknowns-and the explorer will be, for
problem. Exploration, likewise, is a problem the first time, unarmed.-END

which differs from sustained military operations.
Consequently, the research-and-development roads
for military space operations and scientific/
exploratory space operations are somewhat diver- This isYaihtljcondensed versionofanaddressby

General Whisenand, Deputy Chief of Staff, Plans,
gentattheveryoutset. Air Force Systems Command, to the Chicago Chapter

However, we are acutely aware of the fact that of the Armed Forces Conununicotions and Elec-
the national interest demands that there be the tronics Association, at Broadview, Ill.
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Educating the public about the space age
requires a conscious effort to change

the traditional popular image of science

and scientists. Technology requires

critical tolerances in measurement, but

the educator's problem of compressing

the well known Cultural Lag is, in its way also

like attaining the accuracy of

A TENTH
OF A
SEC OND
OF ARC
BY M. L. STORY

RMED with a bundle of colorful booklets, earth. I haven't the slightest interest in outer space."
I recently accosted an attractive school- Then she walked dreamily away. A highly disturb-
teacher at a large convention of educa- ing reaction, yet not nearly so unusual as one might
tors, with the innocuous purpose of ac- suppose. Clearly, not everybody is worked up

quainting her with some of the Civil Air Patrol about aerospace education-not even all the teach-
aerospace education materials. After a casual ers. Such a state of affairs, it may be argued, is
glance at the display booth, with its space exhibit proper cause for a measure of alarm.
in the background, she smiled sweetly and said: The task of educating the public continues to be
"You know I am completely happy right here on of number-one importance to the success of the
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gram of aerospace education now confronts us
squarely.

Public awareness and full acceptance are ac-
knowledged essentials of aerospace power. These
ingredients, however, have always been notably
difficult to secure and maintain. We are now faced
with the paradox that today's all-out venture in
air and space, a much more complex and expen-
sive bundle to sell, simply cannot brook the un-
certainties and periodic vacillations which have
historically impeded the building of airpower.
Public understanding and support must be com-
plete, wholehearted, and sustained.

Above all, our problem in the space age today
is infinitely more difficult to define. In the past it
was perhaps sufficient to apply such labels as
public apathy and ignorance and to frame our
countering efforts in stirring "pep talks" and
floods of informative material, using all available
media. The barriers to public understanding, how-
ever, are no longer quite so simple. The space age,
while it perpetuates accustomed problems, adds
unique complexities. We are suddenly combating
something infinitely greater than mere indifference.
To educate the public about the implications of
today's space effort is to modify not only their
traditional attitudes and knowledge, but to recon-
struct their whole inner rationale-the very images
and models which give meaning and order to their
existence.

Public inertia and lack of understanding are
merely the surface results of certain attitudes. We
must take the long-delayed step of diagnosing

nation's aerospace enterprises. We have, thank- these attitudes in depth.
fully, completed the first phase of this critical effort Why is the need for public education so great,
simply by reaching, at least among ourselves, a especially in this age of mass media? Three major
complete unanimity on its necessity and urgency. causes come to mind immediately. First of all, our
We must begin, however, to do more than solemn- basic approach has been faulty in the extreme;
ly reiterate its importance at the banquet-table we have simply failed to create the right image.
rostrum or through hortatory appeals to educators Second, we have not made the necessary alliance
at national meetings. The larger obligation of ac- with an academic tradition which still has a firm
tually pushing forward a wide-scale, working pro- grip on the educational reins of this country. Third,
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we have too often simply ignored the element of What is even more tragic is the tendency of learned
fear-actual physical fear, fear of the unknown, scientists to resort lamely to this sort of audience
spiritual rejection, and various other psychological bedazzlement when they are called upon to speak
shades of trepidation. Until these root causes are to a lay group. Instead of educating the public to
recognized and confronted, our hopes of a major a larger grasp of their attitudes, methods, and
change in the public attitude are not likely to be aims, they are obligingly entertaining, although
realized. they seldom threaten the popularity of the profes-

We have helped to perpetuate the wrong image sional magician.
simply by placing too great a stress upon the in- The extreme urgency of the need for a revised
credible. Science is continually in danger of re- image of the scientist is nowhere so apparent as
maining, for the mass mind at least, a sort of in the attitudes of writers of fiction and drama.
believe-it-or-not diversion. Even a televised space To minimize their influence is to discount foolish-
shot is in danger of being viewed by great numbers ly the vast impact of novels, short stories, plays,
simply as a more elaborate magic show, like the and television dramas upon that major segment of
traditional science demonstration in high-school the population which already feels little enough
assemblies, eliciting audience reactions of wonder rapport with the scientific effort. Characters from
and amazement with little or no understanding fiction become the literal symbols of their profes-
at all. sion for virtually all readers and viewers who have

Thus science, while paradoxically playing an no real firsthand knowledge or impression.
incalculably fateful role, continues to occupy a po- Some share of the blame belongs perhaps to
sition outside the normal flow of people's lives. Nathaniel Hawthorne, our first great fictioneer,
Even its useful products and life-preserving dis- who established a still-extant stereotype of the
coveries, because their inner workings remain scientist in America. His concept of the brilliant
esoteric, are simply accepted by the consumer as mind twisted by an obsession for science into a
the inevitable new artifacts of a progressive cul- monstrous disregard for human values can be
ture. In short, we are failing to emphasize the summed up in the tragic concluding lines of one
great Deweyan thesis that science and all knowl- of his better-known stories: "Rappacini! Rappa-
edge are inseparable, and this simply because we, cini! and is this the upshot of your experiment?"
ourselves, are so amazed at the wonder of each This concept of the scientist as a dangerous
new discovery. crackpot may be an extreme case in point, but

We are only too fond of stating, for instance, it is thoroughly entrenched in our literature. This
that certain systems of the space age require the fact can be currently attested by a memorable
accuracy of "a tenth of a second of arc," and of episode in Saul Bellows' highly regarded The Ad-
elaborating with some dramatic analogy such as ventures of Augie March in which the irrational
that of taking a dime and cutting it like a pie into Basteshaw describes his efforts to create human
12,960,000 slices. Admittedly, this is a small life and then, as Augie says, "goes off his rocker."
enough tolerance to bring a gasp of awe from the The pathetic helplessness of the scientist, once he
most hardened sophisticate. However, like so many is in the grip of his mysterious intellect, is perhaps
similarly amazing aspects, it is apt to intimidate the underlying theme. Innumerable examples from
and thus literally push away the uninitiated by its recent literature could be cited to support the con-
very incredibility. The public response to such a tinued prevalence of this abortive picture. The
barrage of imponderables is simply to avoid pon- scientist is seldom an admirable figure (excluding,
dering them. After all, the creation of an attitude of course, the soap-opera medic) even in science
of awe is not, in any sense, our primary mission. fiction, which most often pictures him as a ruthless
Such emphases have the potential disadvantage of idealist bent on recreating the race or remodeling
placing the whole scientific endeavor on a what- the universe.
have-you-done-for-me-lately? basis. They are not Thus we continue to fight against unfavorable
even fittingly impressive to a youngster in school stereotypes, ranging from the sex-mad scientist,
who, logically enough, often knows no simple, tiresomely exhumed in a recent spate of horror
older context with which to compare them. pictures, to the myopic and grubby little men in

All too many books which are written for the the laboratory, still highly favored by television
public are mere catalogs of the incredible, care- writers. Perhaps the old, archetypal wizards and
fully cultivating the I-can't-imagine-it frame of alchemists of ancient times are the true culprits.
mind with which science is so generally regarded. At any rate, our large job is to present a com-
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Air Command as guardian of world peace.

Martin Company, the aerospace division of Martin Marietta,
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A new science-technology helps SAC decision-makers. It has created a number ating the system. Human Factors Scientists,
leaders command their world-wide forces. of new positions at System Development Operations Research Scientists, Engineers
Their command decisions must be made Corporation. SDC has helped create this and Computer Programmers interested in
in minutes or seconds. And they must fre- new science-technology,beginning with joining this new science technology are
quently base those decisions on vast SAGE-the first major system for decision invited to write Dr. H. L. Best, SDC, 2423
amounts of changing information-gath- and control. Today its scientists, engineers Colorado Ave., Santa Monica, California.
ered from distant sources and literally up- and computer programmers are at work on Positions are open at SDC facilities in
to-the-second. A new science-technology the SAC Control System. They are also Santa Monica, Washington, D.C., Lexing-
has emerged in recent years to help SAC contributing to a number of other com- ton,Mass.,Paramus,N.."Anequaloppor-
commanders and other military and gov- mand and control systems now in their tunity employer."
ernmental leaders make decisions and early stages. They participate in the key D
exercise control under those conditions. It phases of system development: analyzing System Development Corporation
involves the development of far-reaching, system requirements, synthesizing the sys- Systems that help men make decisions and
computer-based systems that provide tem, instructing computers which are the exercise control
information processing assistance to core of the system, and training and evalu-
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pletely new exhibit. And it is, of course, the "liter- construed as indifference when it is simply a kind
ary half" of C. P. Snow's dual culture who need of fear of showing one's ignorance.
desperately to be shown a completely revised ver- Actual fears of a nuclear war undoubtedly place
sion of the men who today are shaping our destiny. the whole scientific endeavor in an ominous context

Closely related is a second large hindrance, for a certain number of people. Thus an occa-
the absence of a close working alliance with the sional aversion is encountered which is perhaps
strong liberal-arts coterie who continue to domi- completely unreasoned and illogical. Also, the ex-
nate higher education and who are, more often tent to which religious doubts and uncertainties
than not, oriented in literature, language, and are widely felt is an area that remains largely un-
various social studies. Disciplines in these areas explored. It is perhaps fair to state that such
are not necessarily biased against science and tech- concern does undoubtedly exist. All these factors
nology.However,theydohavetheirowndistinc- remind us that if scientific advances make people
tive attitudes toward science which, unfortunately uncomfortable, then people are likely to avoid
enough, are not unmixed with snobbery and pro- exposure to them as often as possible.
fessional jealousy. It is, of course, the old roman- What is our cue? Our stress should be placed
ticist-realist dichotomy which has been adequately upon facts and ideas which will help the individual
analyzed many times over. Our problem here is understand his universe rather than arrive at the
to disperse the ownership of today's breakthrough conclusion that it is utterly unfathomable except
inknowledgeamongallits rightfulheirs. to a few extraordinary minds. We must recognize

It may be something of a bombshell to state that many of the basic hindrances to public re-
that science has arrogantly preempted modern ceptiveness are deeply embedded attitudes, but
progress and thereby made itself thoroughly ob- that these will undoubtedly respond to an all-out
noxious-claiming not merely the major credit, program of enlightenment. We must literally be-
but stealing the whole show. After all, who is to come status seekers in a number of fields, notably
say that historians and teachers of English compo- the often-disparaged areas dealing with the com-
sition have not contributed as much, even more? plex creation and manipulation of "hardware."
Existing antipathies here are perhaps well justified. We must not be content with displaying magical
It is not a question of bringing these people into orstunt-manaspectswhich,despitetheirattention-
the act. It is more a matter of restoring a large getting value, serve only to mystify and confuse
measure of credit due them and of thereby recog- understanding. We must, above all, rightfully iden-
nizing the integrity of the whole education process. tifyscientificprogresswiththebroad,humanistic
There are few schools where scientists, engineers, advancementoftheraceandceasetothinkof
and mathematicians teach all the courses. If their science as a separate, glorified category of knowl-
colleagues are contributing anything, it is high edge.Our aim,farfromcreatingaclosed-shop
time they were recognized for it, congratulated on mystique,istobringrocketcompressorsandsolid
it, and brought into full participation and partner- propellants into the common vocabulary, so that
ship. they may attain the homely familiarity of automo-

Finally, the element of fear, which is too seldom bile mufflers or sink plungers.
mentioned,continuesasalargeoperantinthe Space, as a context, is still exceedingly awkward
reluctance of the masses to enter fully into the for most people. Thus, we in aerospace educa-
space venture. Not to be confused with cowardice, tion have our own "tenth of a second of arc"-
a kind of native inadequacy or fear of the un- the problem of radically compressing the well
known still functions strongly in this area. Threats known Cultural Lag-usually approximated at
to the fundamental inner constructs, beliefs, and fifty years.-END
general outlook of an individual undoubtedly cre-
ate what Eugene O'Neill called "little formless
fears" which act to restrain natural interest and
curiosity. Dr. Story, now Educational Services Specialist in the

We must never forget, first, the newness of Office of Educational Programs and Services of the

modern science; second, that it is a highly dis- National Aeronautics and Space Administration, was
'h formerly Director of the Civil Air Patrol's Editorial

ciplined, specialized way of thinking; and third', n urclmDvso.Avtrneuao hciInd and Curriculum Division. Aveteran educator who
that the overwhelming majority of our adult popu- hasheldavarietyofteachingandadministrative

lation have no formal training in it. Thus, a cau- posts in colleges in the South and Southwest, he has

tious reticence on the part of many may be wrongly contributed niumerous articles to professional journals.
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S peaking of PACE

BY VILLIAM LEAVITT
Associate Editor, AR FCE/SPACE DICEST

Meno to Radio Moscow other words, plans to make wide use of outer
space for military purposes" and concludes: "The

"The problem of the conquest of outer space Pentagon's plans, of course, are a great menace
has gained firm possession of the people's minds. to peace. If they are implemented, the danger
Daring projects are being worked out for the of an aggressive war, of which certain circles in
investigation of the universe for peaceful pur- Washington dream, will become even greater.
poses, so to place it in the service of mankind. Consequently, it is obvious how very important
Some leaders of the Pentagon, however, are it is for space to be used only in the interests ofracking their brains over the conquest of the science,forthegoodofman,astheSovietUnion
cosmos from another point of view. The Amer- has repeatedly proposed, and that space be used
ican strategists are reflecting on how to use the for no other purpose whatsoever."
interstellar ocean for their aggressive plans. Mr. What's all this about a "space command"?
[sic] Thomas Power, who occupies the high post What did General Power really say in his Union
of Commander of the US Strategic Air Command, League Club speech? Significant excerpts follow:
made a sensational discovery. He declared pub- ". . . It should be evident that the advent of
licly that it is quite possible to conduct military the missile era has necessitated the evolution of
operations in outer space. Moreover, Power ap- an entirely new and different SAC. The question
peals for measures to be taken to create American arises whether a similar transformation will be
cosmic ships which would be armed and maneu- needed to adapt the present SAC to the future
verable. Yes! The nightmarish designs about war demands of the dawning space age. Surprising
in outer space are regretfully becoming some as it may seem, the answer to that question is 'no'
sort of doctrine in the United States.. . ." because the changes made during the past five

You would have heard this on Moscow radio years were basic and broad enough to transform
April 12, first anniversary of Maj. Yuri Gagarin's SAC from a strategic bomber command into a
historic orbital flight, if you happened to be strategic aerospace command.
listening to the barrage of broadcasts heralding "To appreciate the significance of SAC's aero-
that important astronautical date. Moscow Do- space role, it may be well to review the military
mestic Service was referring to a speech made implications of space as we see them today.
by SAC Commander in Chief, Gen. Thomas S. The considerations that must guide us in this
Power, to the Union League Club in New York respect were summed up pointedly by President
on April 10, an address painted by Russian radio Kennedy when, as a Senator, he said: 'Control
to Russians as highly bellicose and symptomatic of space will be decided in the next decade.
of the "aggressive" plans of the Pentagon. If the Soviets control space, they can control the

Moscow radio tries always to touch all bases, earth.' This means that it is not enough for us
foreign and domestic. The same speech by the to catch up and keep up with the Soviets. We
General also got attention in Russian broadcasts must surpass them; that is, we must achieve what
to the United Kingdom the next day, April 13, President Kennedy recently called 'mastery of
in which it was remarked that General Power space.'
had "announced that the Pentagon is now making "Such absolute superiority is not merely a
plans to set up a space command." The broadcast matter of scientific pride and national prestige
to Britain went on to say that the Pentagon "in but essential to the future welfare and security
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of the f\e world. Our gocrnmncthas emphaizd c1nt of thC totl nuclICr Irepowcr of the Irce

that this requirement applies to every facet of world. Hence, SAC must continue to provide our

our space efforts, because as Vice President John- principal military deterrent, regardless of whether

son declared: 'The present world situation allows it operates in the air or in space. . . .

us no choice. We must have a military as well as "To extend this mission into space SAC will

a civilian space capability. . . .' need, in addition to its bombers and missiles,

"It is still too early to be specific about the weapon systems that can perform the functions

vast potentials of military operations in space, required by its mission in the space environment.

just as it would have been impossible a few This means that instead of the present mixed

decades ago to predict what impact the airplane force of bombers and missiles, SAC eventually

would have on military strategy and tactics. But must have a triple-mixed force of aircraft, mis-

there can be no doubt that the possibilities of siles, and spacecraft so that it can cover the

military space operations are indeed staggering. entire spectrum of aerospace operations.

It would, therefore, be folly to assume that the "There is as yet no manned space system under

Soviets would fail to recognize these possibilities development that would meet SAC's future needs.

and would hesitate to exploit them for both their There are various research projects and studies

political and military ends. under way which are designed to explore the

"Under these circumstances, I believe that we military potentials of manned and unmanned

have no choice but to take whatever precautionary space vehicles. But none of them gives any

measures may be needed, in spite of our desire assurance that, within the next decade, this coun-

to reserve space for peaceful purposes. This calls try will have in operation a space system that

for a twofold task. First, we must achieve the could help us achieve and maintain 'mastery in

capability to defend ourselves against the wartime space.' I submit that there can be no more im-

use of space by any and all potential aggressors. portant and urgent national project than the

Second, we must achieve a strategic space capabil- expeditious development of such systems.

ity of our own which will help us preserve if not "The SAC mission calls for a capability of

improve our deterrent posture throughout the reconnaissance and control of effective strategic

future. deterrent forces in space. To permit a continuous

"I shall address myself only to the second space alert, if necessary, this weapon system

requirement because, as an extension of our must be maneuverable and, of course, be able

present strategic mission, it is of direct and utmost to defend itself. I am convinced that such a

concern to the Strategic Air Command. Although weapon system should be manned . . . because

SAC is no longer the sole nuclear strike force, it will need the reliability, judgment, and control

it still represents between eighty and ninety per- only human operators can ensure.

[V

Engineers at North American Aviation's Downey, During normal cruise and lunar orbit, the three-man
Calif., plant view mockup built there of National Apollo spacecraft crew will assume positions similar
Aeronautics and Space Administration's Apollo space- to these pictured in the mockup. One Apollo astronaut
craft. Technical direction of the Apollo moon-landing will remain in the commander's seat at all times,
program is by NASA's Manned Spacecraft Center. while others will be able to move about during flight.

SPACE DIGEST / MAY 1962 65



Raytheon 20 joule Laser penetrates steel to explode balloon

Ra ytheon /Laser Military S ys tems Applications
One of the first to develop an operating laser, aids in imaging, underwater systems, airborne altim-
Raytheon has since directed its efforts toward high etry, guidance/velocity sensing, ranging/detection
energy lasers for systems applications. Ruby, other systems and weaponry.
solid-state materials and gas lasers are being studied OnrqetRahonwldmnsaeiseupet
to determine their ability to produce pulsed or cw OnrqetRahonwldmnsaeiseupet
coherent light. Raytheon's extensive background in and discuss laser military and systems applications.
designing power supplies for high power microwave Frcmlt ealwie atenCmay
equipment has rapidly advanced its laser development. Equipment Division, Department 8039, Wayland,

Massachusetts.
Application of laser principles now being explored

P, at Raytheon include communications, illumination,
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"All this will require intensive and coordinated
efforts in many areas. . . . The most critical ele-
ment, however, will be time. Whoever will assert
his place in space first will be its master, and we 00
simply cannot afford to lose the race for mastery
of space.... . 6 #

"Thus, while the Strategic Air Command has,
in effect become a strategic aerospace command,
the letters 'SAC' will continue to stand for what a
they have stood in the past-the free world's
most powerful weapon for peace with honor."

We have quoted General Power's speech at
some length because it is a thoughtful and candid
statement by an American military leader on a
supremely important subject. Radio Moscow to
the contrary, it is by no stretch of the imagination
a "bellicose" statement. The job of military men NASA spacecrew trainees will simulate round trips

is to plan for the security of their countries, and, to the moon in Martin Company's 400-cubic-fooi
simulator designedfor NASA's Langley Research Cen-

viewingthepastrecordoftheSovietUnion,there ter, Va. Crew will "launch," make "lunar landings,"
is little doubt that its military planners have and effect "earth reentry" in tests of up to a week.
worked long and hard at that job.

In recent weeks, there has been much talk of just have to do better by way of deeds and words
Soviet-American cooperation in the peaceful ex- than this recent gem as broadcast from Moscow
ploration of space, following Mr. Khrushchev's in English to North America on April 13:
response to President Kennedy's suggestions on "It is siGnificant that the parents of Soviet
this score. It is, of course, much too early to tell triplets, ordinary people not particularly interested
if the Russians are serious or to define what they in politics, have named one of their children after
mean by cooperation. We have and will continue an American Cosmonaut [John Glenn]. This is
to talk with them whenever they are willing to not only a tribute to the valiant American; it also
talk, and one may suppose that miracles are reveals the desire of the Soviet people to place
possible. Peaceful joint Russian-American efforts side by side the names of Soviet and US space-
in space technology could undoubtedly benefit men, to see our two nations aim jointly outward
the world and ease the cold war. into space."

But if the Soviets are serious about coopera- Doubtless true. The Russian man on the street
tion, they owe the world and the US the courtesy would probably like nothing better than joint
of ceasing and desisting their incessant accusa- space efforts. And certainly most Americans sup-
tions that "aggressive circles" in this country are port the concept of cooperation if the Soviet
plotting space war. They know perfectly well that government meets us at least halfway. But official
even if negotiations for a measure of cooperation Soviet shrieking about American space bellicosity
are successful, the US is not going to denude just isn't going to sell cooperation.
itself of defense capability, any more than the The irony in all this is that, even as General
Soviet Union would in the present state of the Power points out when he says, as quoted above.
world. This fact by no means makes peaceful that "none [of the various US research programs
cooperation impossible. There are many areas under way] gives any assurance that within the
where joint efforts can be undertaken: meteorol- next decade, this country will have in operation
ogy, communications, bioastronautics, to mention a space system that could help us achieve and
a few. The problem-and the Russians know it- maintain a 'mastery of space,' " our military
is how much of their space technology they will effort in space is really quite conservative (see
show to the Americans. The Russian penchant AIR FORCE/SPACE DIGEST, April 1962). We are
for secrecy is a dreary ancient tale. It goes back damned if we do and damned if we don't by the
to medieval Muscovy when foreigners were con- Russians who somehow manage simultaneously to
fined to a narrow portion of the city. But, withal, threaten us with their rocket prowess and de-
the Russians know that cooperation is possible nounce us for even thinking of military uses of
and that its extent depends on them. They will space as contrasted with their "peaceful program."
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new military capabilities (e.g. in outer space). . .
But then for once the Soviets may outsmart

themselves by talking too loud and too long with
a forked tongue. They may not only wreck the
peaceful cooperation they say they want but also
stir this country to more intensive efforts in the
utilization of space for our defense, the last thin
Mr. Khrushchev wants.

Space Capsules

Scientists and press heard a comprehensive re-
port on Astronaut John Glenn's epochal first
American orbital flight at a daylong meeting
held in the Department of Labor auditorium in
Washington, April 6. Of particular interest was
Colonel Glenn's Pilot's Flight Report. Some of
his comments follow. On weightlessness: "Weight-Hughes Aircraft has developed a "third eye" it calls ht

the Electrocular. The device allows airplane pilot or lessness was a pleasant experience. I reported I
other specialist to watch video image from either a felt fine as soon as the spacecraft separated from
remote source on the ground or a control site such the launch vehicle, and throughout the flight this
as a radar screen while performing his regular duties. feeling continued to be the same. Approximately

every thirty minutes throughout the flight I went
As Arnold L. Horelick pointed out in his through a series of exercises to determine whether

"Power and Politics in the Soviet Space Effort" weightlessnesswasaffectingmeinanyway.To
(AIR FORCE/SPACE DIGEST, April 1962): see ifheadmovementinazero-Genvironment

"It is curious thatn in a era whenethecentralproduced any symptoms of nausea or vertigo, I
concept of US strategy is deterrence . . . some tried first moving, then shaking my head from sideAmericans still manifest discomfort when con-

froned ublcly ithther cuntr's iliary to side, up and down, and tilting it from shoulderfronted publicly with their country's military tsole.ntewrsmvnmhai
power. This distinctively American attitude has roleith nyaw , 
been exploited repeatedly to Soviet advantage, olonelilenthn dc zo visiontDColonel Glenn then described zero-G visioncurrentlyinconnectionwithUSmilitaryspace and physical exercise tests and went on to the sub-efforts. . . . It is an ironic tribute to the persistence jinject of eating in zero-G:". . . On the relativelyof the American attitude and to Soviet skill in shortflihtofFriendship7,eatingwasnota
exploiting it that until the most recent phase of Z

necessity, but rather an attempt to determinethe Berlin crisis, the US could still be made whethertherewouldbeanyprobleminconsum-
uncomfortable about justifying its acquisition of inganddigestingfoodinaweightlessstate.Atno

time did I have any difficulty eating. I believe that
any type of food can be eaten as long as it does
not come apart easily or make crumbs. Prior to
the flight we joked about taking along some nor-
mal food such as a ham sandwich. I think this
would be practical and should be tried." Colonel
Glenn ate squeeze-fed applesauce puree.

On what you can see from orbit: "As I looked
back at the earth from space, colors and light
intensities were much the same as I had observed
when flying at high altitude in an airplane. The
colors observed when looking down at the ground
appeared similar to those seen from 50,000 feet.
When looking toward the horizon, however, the

"CN Y DRTSOview is completely different, for then the blackness
of space contrasts vividly with the brightness of
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the earth. The horizon itself is a brilliant. brilliant blue and white. It was
surprising how much of the earth's surface was covered by clouds. . . . The
different types of clouds . . . are readily distinguished. There is little prob-
lem identifying them or in seeing the weather patterns. . . . Only a few land
areas were visible during the flight because of cloud cover. Clouds were over
much of the Atlantic, but the western [Sahara Desert] part of Africa was
clear. . . . I believe . that most people have an erroneous conception that
from orbital altitude, little detail can be seen. In clear desert air, it is con-
mon to see a mountain range 100 or so miles away very clearly, and all that
vision is through atmosphere. From orbital altitude atmospheric light attenu-
ation is only through approximately 100,000 feet of atmosphere so it is even
more clear. An interesting experiment for future flight can be to determinc
visibility of objects of different sizes, colors, and shapes."

The Astronaut commented on what to this writer was one of the most
moving aspects of the Glenn flight, the greeting from the city of Perth.
Australia, via the glow caused by city and private-home lights turned on in
profusion by the people of Perth for the Colonel to see as he passed over:
"The lights of the city of Perth, in Western Australia, were on and I could
see them well. The view was similar to that seen when flying at high alti-
tude at night over a small town."

The illustrated report is 204 pages long, packed with interesting data,
and belongs in your astronautical library. Write to the Office of Public In-
formation, National Aeronautics and Space Administration, Washington 25,
D. C., for information on availability, or to the Superintendent of Docu-
ments, US Government Printing Office, Washington 25, D. C. It's \cll
worth the cost of $1.25.

Although Colonel Glenn's successful orbital flight was an outstanding
engineering and aeromedical success, there are still many questions that
have to be answered, especially on the biomedical side, in longer flights. Two
papers, among many presented at the April 9-13 annual meeting of the
Aerospace Medical Association in Atlantic City, underscored the need form Madded information. Dr. Charles F. Gell, a veteran specialist now with the
Astronautics Division of Chance Vought strongly urged intensified research
on the basic effects of weightlessness on body cells. He said in part: "Two
recent (incomplete) reports on Russian aerospace medical research involv-
ing the exposure of living cells indicate that the rates of mitosis [cell divi-
sion] of both animal and plant cells increase during spaceflight, and that
biochemical investigations have been stepped up to determine the basis for
this increase. It was strongly indicated in these flights that the level of radia-
tionwasnothigh enough to have been responsible for producing the re-
sponse observed.. . . There is a possibility of zero-G subtly interfering with
the normal metabolic processes of the cellular constituents of the human

B sr o gbody." Dr. Gell advocates experimental exposure of simple organisms in
Fli:sg fil. Wrt on you

weightlessness for their entire life cycles to determine whether zero-G has
permanent and deleterious effects on the cells.

Although eating has been successfully demonstrated in US and Russian
orbital flights, there may still be problems associated with gastric activity

SSin weightlessness, according to a paper delivered at the Aero Med meeting
by Navy Lt. Cmdr. Norris K. Combs. Dr. Combs raises the question of food
processing in the stomach and the lack of unanimity as to how much of a rolc
gravity plays in moving food through the stomach. He suggests that "the
weight of food plays a definite role in its ultimate passage to the pylorus
where it is processed prior to gastric evacuation. If the food is without
weight, it appears highly probable that muscle tonus of the upper stomach,
stomach distention, and the usual method of exposure to gastric juices will
be seriously impaired. Such impairment could pose a serious threat to man's
performance and well-being in spaceflight. During early flights into space
it might be necessary to provide personnel with [chemical] agents in order
to stimulate peristalsis."-END
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Management Techniques.

Acquisition of technical information required for the development
of space systems must be rapid and efficient. By analyzing the
problems of asystem at its inception, the most effective way of
acquiring the necessary technology can be determined and
implemented quickly. Deciding the needs for data display is
equal in importance to the development of the methods of display.
The capability of Lear to translate system requirements into
operable control and display hardware is widely recognized.
Lear experience includes the development of wholly integrated
systems for supersonic aircraft and space vehicles, and Lear
possesses exceptional ability to acquire, process and display
technical information for the ultimate in mission management.
We call it Control-Display Systems MANagement.
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Ready Room
By Jackson V. Rambeau
AFA DIRECTOR OF MILITARY RELATIONS

Rebuilding Job In building its two wings at MacDill, TAC has worked
out a plan to leave Air Guard F-84F squadrons enough

President Kennedy's announcement on April 11 that aircraft to operate but on a considerably reduced level.
units mobilized for the Berlin emergency will be released And here is where the new operating concept comes into
by the end of August clears up one major uncertainty about play.
future plans of the Air Reserve Forces but leaves several Under this concept, the flight would be the basic oper-
other problems unresolved. ating organization within a squadron, with three flights

Chief among them is the question of rebuilding Air per squadron. The first flight would be a fast reaction
Guard and Reserve units on their return, particularly since force of eight planes, maintained at peak combat readiness
a number of F-84Fs and all but twelve of the Reserve's with all support personnel and equipment. The second
C-124s are to be retained by the Air Force, along with flight would be a follow-on force. If it, too, bore a C-1
significant numbers of officers and airmen who have ap- rating, it could be used as a rotational replacement for the
plied for extended active duty. first. The third flight would be a standby, deployed only

The impact on the Reserve is considerable but not as in an emergency.

Hall Barber Beau Harrison Higgins Lnide Wilber
Chairman Members of AFA's Retired Council

Nowicki Horace Kertesz Mann Sanders Thornton Atkeson
Chairman Members of AFA's Airmen Council

widespread as in the Guard. The five Reserve C-124 With this structure, a wing of three squadrons could
squadrons will return with sharply decreased UE. The provide one task force squadron for deployment on short
other aircraft will be turned over to MATS. notice. Three wings could produce an operational wing.

To help meet the five-wing buildup in tactical fighters Thus, despite the reduced equipment with which it will
for the active Air Force, the Air Guard will give up a large be vorking in the immediate future, the Air Guard could
share of its F-84Fs, at least for a while. But if a new op- develop a combat-ready force of one-flight squadrons al-
erating concept now under discussion is adopted, Air most immediately after units return from active duty,
Guard Thunderjet units will still maintain a useful degree building up the second and third flights as each squadron
of combat readiness. gains additional trained personnel and equipment.

In USAF's five-wing buildup, it will keep all the F-84Fs
flown to Europe by the Air Guard. By replacing Guards- New AFA Councils Formed
men on a man-for-man basis between now and August, the
capability of those four squadrons will be maintained, es- Pictured on this page are the members of AFA's new
pecially if, as is likely, a majority of the replacements- Retired and Airmen Councils.
particularly pilots-will themselves be Guardsmen accept- Chairman of the Retired Council is Lt. Gen. William E.
ing extended active duty. Hall, former CONAC Commander, now living in Washing-

TAC will form two more F-84F wings at MacDill AFB, ton, D. C. Serving with him are Brig. Gen. E. R. Barber,
Fla., this summer. A fourth new wing, to be made up of Miami, Fla.; Maj. Gen. Lucas V. Beau, Washington, D. C.;
F-105s, is to be established at George AFB, Calif. Plans Cols. William F. Harrison, Springfield, Va.; Raymond J.
for the fifth wing have not been announced. (Continued on following page)
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Higgins, Annandale, Va.; and 0. W. Lunde, McLean, Va.;
and Lt. Col. Alan Wilber, Arlington, Va.

The Airmen Council is headed by MSgt. Francis E.
Nowicki, Wayne, Pa., a former member of AFA's Reserve
Council. With him are CMSgt. Robert Horace, Philadel-
phia, Pa.; MSgts. Emery P. Kertesz, Jr., Philadelphia;
John R. Mann, Smyrna, Ga.; Robert T. Sanders, Alexandria,
Va.; and Arthur L. Thornton, McLean, Va.; and CMSgt.
James Atkeson, Alexandria, Va.

The USAF Retired List is growing rapidly as many
twenty-year men are joining older regulars in retirement.
Establishment of the Retired Council is one measure by
which AFA expects to keep abreast of the problems and
capabilities existing among this segment of Air Force
personnel.

The Airmen Council is an outgrowth of a move last year
to include airmen in AFA's Air Guard and Reserve Coun-
cils. Their contributions to these Councils have been so
effective that AFA felt they should have a forum of their Guardacromedicalsquadrons will getC-121sstartingin
own to consider and act upon matters affecting active, July, following talks by Maj. Gens. Raymond J. Reeves,
retired, and Reserve Forces airmen. left, MATS Vice Comniander, and W. P. Wilson, ANG Chief.

ActionsbytheCouncils encourage their employees to serve in the Reserve Forces.
That the DoD be urged to allot the Air Force a more

All four AFA military Councils met in Washington equitable share of available drill-pay spaces and call on
recently to act on matters affecting their spheres of inter- the Congress to provide the Air Reserve Forces with mod-
est. Those resolutions passed by the Councils and subse- ern equipment.
quently approved by AFA's Board of Directors were: That AFA support a House bill to establish a uniform

That the Department of Defense, to offset employer dis- retirement system for full-time Air Guard technicians.
crimination against Reservists, should be urged to rees- That DoD clarify the "extensive confusion" existing
tablish its program of awards to civilian employers who within industry on conflict-of-interest rules.

The Retired Council also asked that Congress be urged
to reexamine dual compensation laws and urged Senate

CHECK your action on a House-approved bill to recompute retired pay.

COSTS and . . . The Airmen Council, noting that airmen manning of
USES REGULAR LENGTH recovery units stands at only forty-three percent, urged

DRILLS CARBON, that DoD be requested to authorize them forty-eight paidAE \HIGH SPEED, COBALT drills and suggested that such unitshbeallowed to recruitCHUCKS IN OVER nonprior-service WAF for administrative duty.
50 DIFFERENT SIZES

AVAILABLE
Over so*0. on your USAF Policy Committee Meets
EXTENSION DRILLING ROD FITS ALL One hundred percent manning in drill-pay spaces, ade-
by using . . . CHUCK SIZES quate equipping of units returning from active duty, and

BEAVER ALestablishment of an ad-hoc committee to improve the qual-
JY eBEAVER - /FITS ALL itv of its efforts were recommended to the Secretary of the

4"CHUCKS
Air Force by the Air Reserve Forces Policy Committee at

D RILL its spring meeting in Washington, April 11-12.
The committee actually convened on April 2 for anEX TEN SIO eight-day visit to Air Guard units on active duty in Europe,EX E SN~ and went into its normal session upon its return. Mr. John

Lang, Deputy for Reserve and ROTC Affairs, characterized

H A'RDriTnEA CithPLACES the visit as "extremelyv worthwhile to the Committee."
* ELIMINATES EXTRA INVENTORY It declared that drill-pay restrictions are "redundant"
* NOTHING TO GET OUT OF ORDER because adequate program controls already exist in Ready
* Made from HIGH QUALITY materials Reserve authorizations, manning documents, and budget
* Broken Drills are EASILY REPLACED appropriations.
* SATISFACTION GUARANTEEDaprritos

WNhile noting that the current Air Force buildup may
Send for Brochure-M preclude units from keeping all their equipment when the\,

are released from active duty, the committee recommended
that, "consistent with availability of aircraft, sufficient equip-Thousands Now In Use   
ment should be assigned to permit these units to retain

Proven Satisfactory their operational readiness."
Maj. Gen. Clarence A. Shoop of California, committee

chairman, named a six-man ad-hoc committee to develop
"methods of improving the quality of this committee's
efforts in fulfilling its legal responsibilities" (in this con-
nection, see "A Constructive Critique" in December '61,
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"Ready Room"). Named to the committee were Maj. Gens. mid-September with finalists of that meet to compete in
Charles H. DuBois, ANG, and Prescott M. Spicer, USAF; a long-range airdrop mission terminating over the Indian
Brig. Gens. Joseph T. Benedict, AFRes; Walter B. Putnam, Springs range near Las Vegas at the conclusion of TAC's
USAF; and Edward R. Fry, ANG; and Col. Charles E. firepower demonstration September 22. More details here
Heidingsfelder, Jr., AFRes. next month... . More than 200 members of Congress have

In other actions the committee: replied to a letter from AFA President Joe Foss to all Sena-
* Recommended establishment of a Reserve Forces tors and Representatives setting forth achievements of the

Policy Committee for the new Air Force Communications Air Reserve Forces on active duty.
Service; USAF has authorized big increases in lieutenant colonel

* Urged that officers assigned as Reserve Forces ad- slots in Reserve Forces flying units. Fighter squadrons, for
visers at major commands be explicitly assigned duties example, are allotted five light colonels-squadron com-
comparable to those of the Assistant Chief of Staff for mander, Ops officer, and three pilots. C-97 squadrons get
Reserve Forces at Hq. USAF; eight-C.O., Ops., chief pilot, three other pilots, two navi-

* Called for assignment of Reserve Forces advisers to gators. C-119 units get six L/Cs, C-123 squadrons get
the three new Defense agencies-for Supply (DSA), Intel- eight. Slots for major stay about the same as before. . . .
ligence (DIA), and Communications (DCA); All Reserve troop carrier units, except those on active duty

* Requested that Reserve Forces units be permitted to will participate in joint exercises during FY '63 field train-
perform active-duty training overseas upon recommenda- ing. Biggest exercise is Swift Strike II, August 5-19, with
tion of their gaining commands; and five wings and supporting units.

* Approved revisions in flying status regulations to Field training for Air Guard units is slim this year, with
terminate ratings of officers within one year of their release thirty-one squadrons on active duty and many others en-
from EAD if they are not assigned to Reserve Forces duties gaging in year-around training.... Forty-two ANG squad-
requiring rated status, and under other similar conditions. rons won awards for an accident-free year during the Air

Guard commanders' conference at Knoxville, Tenn., late

Ricks Event to Feature ANG F-102s in April. USAF flying safety plaques were awarded to the
127th Tac Fighter Squadron of Wichita, Kan., and the 146th

The Air Guard's seven F-102 fighter-interceptor groups
have been invited to compete in the 1962 Ricks Trophy
event this fall.

The event is traditionally scheduled in conjunction with
the annual Convention of the Air Force Association, to be
held this year at Las Vegas, Nev., September 18-23. AFA
has sponsored the Ricks Trophy event since its inception
in 1954.

Units invited to participate in the 1962 event are the
112th Fighter Group, Pittsburgh, Pa.; 114th, Sioux Falls,
S. D.; 125th, Jacksonville, Fla.; 147th, Houston, Tex.;
149th, San Antonio, Tex.; 154th, Honolulu, Hawaii; and
the 159th, New Orleans, La.

As in recent years, the National Guard Bureau is plan-
ning a combined operational exercise and speed run to
determine the top combat-ready team among its F-102
units.

Comptitin wil bgin t TydallAFB Fla, wiha-US ir Force pho-to
Competition will beginatTyndallAFB,Fla.,witha Reserve Flying Safety awards are presented by Lt. Gen.

two-day interceptor weapons meet September 18-19, under Gordon A. Blake, CONAC Commander, to Brig. Gen. John
auspices of the Air Defense Command. Then, after a day's Bradshaw, left, who heads the 434th Troop Carrier Wing,
rest, pilots will make a speed run from Tyndall to Las Bakalar AFB, Ind., and Col. Leonard Deresynski, repre-
Vegas on September 21, with two intercept exercises and senting 96th TC Squadron, Minneapolis-St. Paul, Minn.

a refueling stop en route. They will depart Tyndall at ten-
minute intervals, beginning at 7:30 a.m. (CST). Fighter-Interceptor Squadron of Pittsburgh, Pa. ADC, TAC,

The first Delta Dagger is expected to arrive over Las MATS, and PACAF were represented at this conference
Vegas about 10:00 a.m. (PDT) and the last sometime (see cut).
before 11:30 a.m. Seven Senators rose in the Senate chamber recently to

"Rules of the event are designed to test the capability of salute the Reserve Forces for exceptional service on active
ground crews and aircraft controllers as well as of the duty. They were Senators John Stennis of Mississippi, Henry
pilots," said Maj. Gen. W. P. Wilson, Deputy Chief of the M. Jackson of Washington, William Proxmire of Wisconsin,
Guard Bureau. John Sherman Cooper of Kentucky, Stuart Symington of

The winner will be determined by the best over-all score Missouri, J. Caleb Boggs of Delaware, and Ralph W.
in the weapons meet and the speed run. But each pilot Yarborough of Texas. Earlier, Congressman Mendel Rivers
will be required to complete two valid intercepts during of South Carolina had paid similar tribute in the House of
the run to Las Vegas. Anyone who fails to make two suc- Representatives. . . . The H6bert Subcommittee of the
cessful intercepts will be ineligible for the trophy, regard- House Armed Services Committee is conducting extensive
less of his total score to that point. hearings on the status of the Reserve Forces. AFA will

* * testify before the Subcommittee in mid-May and make
PARTING SHOTS....The Air Force Reserve may engage specific recommendations for improvements of the Air

in a troop-carrier competition keyed to AFA's Convention Reserve Forces.... Seattle's two Reserve recovery squad-
this year. At press time, USAF had just okayed Tactical rons conducted a simulated exercise at Sand Point Naval
Air Command plans for a meet at Ellington AFB, Tex., in Air Station late in March.-END
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As tomorrow's specific military needs prescribe them

Cessna Capability will design and build them
Cessna Capability, proven in the past and present, is now tinue delivering your exact needs... in quality and quantity
the promise of great things to come. Count on the world's ... from major components to complete aircraft. Cessna
most experienced makers of utility military aircraft to con- Military Division, Wichita, Kansas.



FA E WS
SQUADRON O F T HE MON T H

s St. Louis, Missouri, Squadron Cited for
significant accomplishment in aerospace education in the spon-
sorship of the Second Annual Aerospace Symposium.

Possibly the most successful AFA tion Council, presided over the after- replaced by the organizations that
function held in St. Louis in all the noon symposium, assisted by Mr. Col- originally presented them, and on the
years the organization has been active lin; Paul J. Rodgers, Ozark Air Lines evening of March 10 AFA made a sec-
there was sponsored on March 9-10 vice president; Marshall Benedict, ond presentation of its Citation of
on the campus of St. Louis Univer- FAA; and Dr. Evan Evans, Executive Honor, presented to Brown in tribute
sity. This was the 1962 Aerospace Director of National Aviation Educa- to his wonderful contributions to Air
Conference, hosted by the St. Louis tion Council. Force men and women everywhere,
Squadron under the leadership of Complete cooperation was received and to the Air Force Association par-
Squadron Commander Edwin How- from area education heads, and we're ticularly.
ard, Jr. proud to pay tribute to a fine program Jimmy Doolittle, a founder and

Chess Pizac, then Vice President with recognition of St. Louis as first President of the Association, made
for the Midwest, served as General Squadron of the Month. the presentation at a dinner sponsored
Chairman, with Howard and Cameron * * * by the Los Angeles Squadron on the
S. Orr, Missouri Wing Commander, During California's tragic forest occasion of its seventh anniversary.
as Vice Chairman. Others capably fire last November, Joe E. Brown was In accepting the Citation Brown said,
serving on the committee were Har- one of the notables who lost his Los "I never suggested that anyone
old Wood, Parks College; Col. Leland Angeles home. Adding to the loss was should duplicate my trophies. The
Money, USAF; Kenneth Wander, the destruction of his lifetime collec- reason they are worthwhile is that
Wing Vice Commander; Truman tion of awards, citations, and trophies. they were given to me. But this whole
Mellies, Squadron Treasurer; and Several of these awards have been (Continued on following page)
Kenneth Fetter, Squadron Vice Com-
mander. All turned in topnotch
efforts. A

Joe Foss, AFA President, was the
speaker for the banquet, while the
luncheon featured a panel presenta- '
tion by C. H. S. Murphy, St. Louis
research consultant; Carl Gottlieb,
Universal Match Co.; F. H. Langen- ASSOCIATI
feld, Monsanto Chemical Co.; and
G. C. Philpot, Emerson Electric Mfg.
Co.

Keynote address was delivered by
Everett Collin of the Educational
Service Branch of NASA, followed
by a lecture and demonstration on the
Agency's space efforts by Dr. Elva ......
Bailey.* '

Dr. Hubert Wheeler, State Com-
missioner of Education and a key IL
member of AFA's Aerospace Educa-

At St. Louis Squadron Aerospace Sym-
posium, Missouri Commissioner of Ed-
ucation Hubert Wheeler addresses the
group. Others, from left, include:
NASA's Everett Collin; Marshall C.
Benedict, Regional Public Affairs Of-
ficer of FAA; and Paul J. Rodgers,
vice president of Ozark Air Lines.

Mayor Tucker of St. Louis proclaims
the week of March 9 "Aerospace Edu-
cation Week," as NASA's Everett Col-
lin, far right, explains operation of
latest earth satellite. Others, from
left: Regional V-P Chess Pizac; Mayor
Raymond R. Tucker; Hubert Wheeler,
State Commissioner of Education; F.
H. Langenfeld, Monsanto Chemical Co.

AIR FORCE Magazine May 1962 77



AFA NEWS CONTINUED

LAX

Carl J. Long, far right, AFA Director, serves as Moderator at "God and the Mrs. Robert H. Goddard, here with
Space Age" program sponsored February 2 by Greater Pittsburgh Squadron. The Jack Withers, Squadron Commander of
panel, from left, includes the Rev. Frederick T. VanderPoel of St. James Epis- AFA unit at Vandenberg AFB named
copal Church; the Rev. Father Velimer P. Kovacevich, of Serbian Eastern Or- in honor of her late husband, exam-
tbodox Church; the Rev. William Laird, AFA National Chaplain; Daniel Danieli, ines a poster that outlines some of the
representing B'nai B'rith; and the Rev. Father Glenn T. Connor, Nativity Parish. achievements of her scientist husband.

thing has made me realize howwon- acquainted with the charming lady Commander for Aerospace Systems,
derful people really are." Obviously, who told them, in informal remarks, AFSC.
people in AFA feel the same way of her husband's dream of interplanet- *
about Joe. ary travel, and said, "It is now up to CROSS COUNTRY . . . Word has

* * * you, and others like you, to make just been received that the Ohio Wing
Santa Monica Squadron has been those dreams come true." will hold its 1962 Convention July 14-

in business since December of 1946, Prior to the dinner Jack Withers, 15, at the Imperial Hotel in Dayton
making it the oldest unit in the later reelected Squadron Commander, ... AFA's Past President Pete Schenk
California Wing. On February 3 the escorted Mrs. Goddard on her first is passing out cigars these days in be-
members celebrated the Squadron's tour of the missile base, and, as half of his new daughter, Andrea,
sixteenth anniversary with a big din- though it were planned for her, they born April 2 in Washington . . .
ner-dance and awards ceremony at witnessed the launching of an Atlas With applications still coming in, the
the Miramar Hotel, regular neeting ICBM. Ak-Sar-Ben Squadron in Omaha re-
place of the unit. More than 200 At the dinner, where Past AFA ports that its 1962 membership cam-
members and guests turned out to pay President John R. Alison served as paign was the biggest success of all,
their respects. Toastmaster, John Beringer, Far West with more than 3,000 members en-

Maj. Gen. Frank B. Rouse, Direc- Vice President, installed the new rolled. Board member Arthur C. Storz
tor of Materiel, ADC, was the guest Squadron officers. Other officers of is the spark-plug of this effort and
speaker. Awards were presented to the Squadron installed were Robert reports outstanding cooperation from
MissMargie Oster, Santa Monica Eve- Weaver, Vice Commander; Alan San- all concerned, particularly the "team
ning Outlook; to Maj. Loren B. Lari- nes, Treasurer; and William Dunlap, captains" at nearby Offutt AFB
don, Vandenberg AFB; and to Prof. Secretary. All but Weaver were re- AFA's Aerospace Education Council
Thomas A. Devine of Pierce College. elected on the basis of the Squadron's will meet in Washington May 11-12
A special tribute was paid to Joseph highly successful first year of activity. to discuss the education programs to
D. Myers, long-time member of the Among the honored guests present be held during the 1962 Convention.
Santa Monica Squadron and Wing was Lt. Gen. Howell M. Estes, Jr., -Gus DUDA
Organizational Director who recently
moved from the area.

The arrangements were completed
by Vera Wright, Chairman, and Bil-
lie Plunkett, former Squadron Com-
mander, under the direction of W. M.
"Bud" Mahurin, current Squadron
Commander.

When the Robert H. Goddard
Squadron, headquartered at Vanden-
bergAFB, Calif., held its installation
dinner on March 23, it was planned
as just a nice social affair. But the
surprise acceptance of her invitation
by Mrs. Goddard, the widow of the At sixteenth anliverSary dinlner-dance of Santa Monica, Calif., Squadron, from
famed rocket expert, made it a mem- left: Prof. Thomas A. Devine of Pierce College; Col. John Oberdorf of the
orable occasion for everyone con- UCLA ROTC program; the guest speaker, Maj. Gen. Frank B. Rouse, Director of
cerned Materiel for the Air Defense Command; Vera B. Wright, chairman of the arrange-ments for the celebration; and Walker M. "Bud" Mahurin, Squadron CommanderSome 150 members and guests got of the Santa Monica unit and one of the leading fighter aces of World War II.
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Make Your Reservation Now for . . .

AFA's NATIONAL CONVENTION
AND AEROSPACE PANORAMA

AFA HOTEL AND MOTEL RATES
featuring the

I b/r 2 b/r

USAF FIREPOWER HOTELS Single Twin & Double Suite Suite

Desert Inn $12-20 $12-20 $40 $60

DEMONSTRATION Dunes $12-16 $12-16 $36 $65

Flamingo $12-16 $12-16 $40-60 $75

LAS VEGAS, NEV. Hacienda $11 $11 $25

New Frontier $ 8-16 $ 8-16 $25 $100

SEPTEMBER 18-23, 1962 Riviera $12-20 $12-20 $30-50 $45

Sahara $ 9-19 $10-20 $35 $60-70

RESERVATION Sands $10-20 $12-20 $32-40 $48-95

PROCEDURE Stardust $ 8-14 $ 8-14 $20-25 $30

Thunderbird $ 8-12 $10-15 $20-38 $38-58

The AFA Housing Office is located Tropicana $15 $15 $40 $54-70
at AFA Headquarters in Washington,
D.C. Requests will be confirmed on a I b/r 2 b/r
FIRST-COME, FIRST-SERVED basis. If MOTOR HOTELS Single Twin & Double Suite Suite
you plan to arrive after 6:00 p.m.,
your reservation must be accompanied Algiers $ 9 $12

by a Written Guarantee of Payment. Bagdad $13 $17 $25

The number of rooms and suites allo- Colonial House $12 $12

cated at any one hotel to any one Flamingo Capri $ 9-15 $ 9-15
individual or company will be limited Gold Key $10-12 $10-12
by necessity. After receiving your con- Holiday Inn $10-14 $12-16 $24-30
firmation send all reservation changes LaConcha $11.50 $13.50
directly to the AFA Housing Office. Act Monaco $12 $12
now . . . FIRST COME, FIRST SERVED Tam O'Shanter $12 $16 $16
... use the attached form.

IMPORTANT HOTEL RESERVATION FORM * 16th AIR FORCE ASSOCIATION CONVENTION
Las Vegas, Nevada * September 18-23, 1962

Please complete this form in

FULL and mail to the following
addressI TYPE OR PRINT Date____________

address:

Rank,

HOUSING OFFICE Name if Military

AIR FORCE ASSOCIATION Firm/Organization

1901 PENNSYLVANIA AVENUE, N.W.

WASHINGTON 6, D. C. Mail Address

City & State

Be sure to list first, second, and

third choices of hotels and ar- Ist Choice Hotel 2d Choice Hotel 3d Choice Hotel

rival DATE and TIME. If room is

not available at rate requested, Type of Room-Be specific for double, twin room, or suite Desired Rate

next nearest available rate will
be assigned. For arrivals after Others Sharing Room

6:00 p.m., reservation requests
MUST be accompanied by a Arrival Date and Hour Departure Date

WRITTEN GUARANTEE OF PAYFor arrivals after 6:00 p.m., reservation requests must be accompanied
MENT. by a written guarantee of payment.

by F5-62
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40WS-ETED STATES AIR
rflRP IN IflR ,

-Dr. Frank Futrell, professor of military
history at the Air University. Retail $12.50.
Member's price $7.25. A giant 800-page
history ofUS airpawer in action in Korea,
giving detailsofunit actions and achieve- and receive ANY other book
ments with fifty-nine photographs and
twenty-six maps. The Korean War was THE
history's first jet war. It was also the first hated on this page
of modern limited military conflicts testing
the armed might of communism vs. free
men. Of this book, Gen. 0. P. Weyland
(Ret.), former USAF commander in Korea, absolutely FREE
said, "I would strongly recommend it to
all in uniform and to civilians who are
seriously concerned with our capabilities AKE your pick of these timely books spe-
to meet aggressive Communist military
forces on the ground and in the air." A cially selected to entertain you, widen your
wonderful gift for anyone who was therel horizons, help your career . . . by the only book

Speaking of Space: The Best from SPACE club devoted to aviation, space, missilry, and
DIGEST- edited by Richard M. Skinner military affairs.
and William Leavitt, 278 pages. Retail
$5.95. Member's price $4.95. An anthol- Here's how the club works. Our editorial board
ogy of twentynine of the best articles screens all aerospace books before publication andwhich have appeared in SPACE DIGESTpulcto
in its first three years, along with an selects the best. There are six selections a year.
extensive glossary of space and missile You then receive a review of the book, the specialterms. Among the topics treated are thespca

nature, extent, and mechanics of the uni- reduced price for members, and a list of alternate
verse; the problems of space travel; and selections, also at reduced prices.the means at our disposal for extendingprcs
our knowledge and understanding of the You decide whether you want the selection oruniverse. Authors include Archibald Mac- an alent rn oka l.Seilmme'Leish, Arthur Clarke, Edward Teller, C. P. analternateornobookatall.Specialmember's
Snow. prices average from 20% to 40% below book-
Journey of the Giants, The Story of the store prices, and for every four books taken you
B-2c--Maj. Gene Gurney, USAF. Introduc. trpie-nfrveyoroktkno

t 2'-Ma enehmane U eintoduget another free bonus book of your choice.tion by Gen. Thomas S. Power, Retail gtntefebnsokforhie
$4.95. Member's price $3.95. The fascinat Shopping Service-As a club member, you can
ing story of the B-29 Superfort from y
the gamble behind its production to the also take advantage of our book-shopping service
long chance taken by Gen. Curtis LeMay to get any book on any subject that you may want
when he ordered all 399 planes, stripped ar
of armor and guns, into the air for a long. at regular bookstore prices. As close to you as
range attack on Tokyo. your mailbox, the shopping service is specially
On Thermonuclear War- Herman Kahn, designed for our many members who are not near
651 pages. Retail $10. Member's price a good bookste
$5.95. The most authoritative work on this b
vital subject ever to appear. Of this book, shopping by n.
the AIR FORCE INFORMATION POLICY
LETTER FOR COMMANDERS said on Feb. Pick ourfr .
1, "Undoubtedly one of the most impor- below\.
tant current books on modern military
strategy is On Thermonuclear War by
Herman Kahn. Based on the 'Kahn Brief-
ings' familiar to men in the Air Force, it THE AEROSPACE BOOK CLUB AF-5-62is a mine of information on national de- (Sponsored by Air Force Association)
fense. "7801 Old Georgetown Road
The Wild Blue-Edited by John F. Laos. Washington 14, D. C.
brock and Richard M. Skinner, 620 pages.
Retail $5.95. Member's price $4.95. A ICK Please enroll me as a member of the AEROSPACE BOOK CLUB and send me
forty-two year accumulation of the best P both my free book and my first selection. Bill me for the first selection at
writing and thinking of American air- the special member's price (plus 17(- for postage). I agree to take at least
power selected from AIR FORCE/SPACE four more selections-or alternates-at reduced member's prices in the next
DIGEST . . . which traces its origin back to IyOUr twelve months. With every four selections taken, I may choose another free
September 21, 1918. Told in the words of I bonus book. Advance notice of every selection will be given and I may take
the men who themselves made history ... I it, or an alternate book, or no book at all. After taking four books, I may
Billy Mitchell, Hap Arnold, George Ken- cancel my membership.

ney, Jimmy Doolittle, Tommy White, etc.

Atlas, the Story of a Missile- John L. First Selection: THE USAF IN KOREA
Chapman. Retail $4.00. Member's price boo Free Bonus Book_
$3.25. Dook Nm -
Man High - Lt. Col. David G. Simons, (Please print in full)
USAF. Retail $4.50. Member's price $3.95. I

Rocketship X-15- Myron Gubitz. Retail

$4.95. Member's price $3.95 City- ._ Zone._ State_ ___
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airman's bookshelf

Competing Strategies It cannot rescue an ally, war by acci- ready decided that general war sim-
dent is as bad as war by choice from ply Kahn't be contemplated as a ra-100 Million Lives, by Richard Frykiund the standpoint of casualties and post- tional national alternative.(MacmillanCo.,N.Y.,1962,171 pp., war recovery, and it is no better in Some very hard questions are asked$3.95). the first-strike role than the second- -and answered. The process may beReviewed by Col. Paul S. Deems, USAF strike. Big conventional forces are unnecessarily painful to SAC, even

This is a first-rate analysis of a sub- needed to handle "brushfires" safely. though the author agrees ". . . the
ject increasingly tortured by writers Cities-Plus has one advantage over whole free world owes the officers
with competence in every area but Pure-City; there are enough weapons and men of the Strategic Air Com-
nuclear warfare. It is not very ele- added to take care of all known sig- mand an unpayable debt for keeping
gant; it omits game theory and relia- nificant military bases. But, while it the peace in the postwar years. It
bility data and other things attractive can mitigate damage to the US to was either SAC, a garrison state, or
to scientists. The reporter's style will some extent, the fact that cities die surrender, and SAC performed its
disqualify it for those who feel that if it is used lowers its credibility as a nerve-wracking job superbly." As the
the mystique of "deterrence" deserves deterrent. The deterrent "gap" is filled Army does, Fryklund identifies SAC
a rationale at least as complicated as with conventional forces, funded out with the Devastation strategy. This is
the defense budget. The easy asser- of the savings realized by scaling what it used to sound like, but no-
tions on survival will enrage those down the Devastation force to City- body can deny it was also a successful
who feel that universal martyrdom is Plus size. deterrent.
just judgment against mankind for A Devastation strategy is what Military forces are created and
unshackling the Promethean giant in most people think of when the term maintained to protect-not to jeop-
the first place. "massive retaliation" is used. ardize-the citizen and his property.

Fryklund's general approach is: The Cities-Plus strategy has some Fryklund thinks the Secretary of De-
Let's call "thermonuclear holocaust" strong supporters. It is the usual start- fense realizes that there is more to
by a less terrifying name and take a ing point for arms control and disar- defense than is contained in the phrase
common-sense look at what can mament, though some, as Fryklund "annihilation and surrender." There
happen. What strategic alternatives points out, would as soon start from are options within options, now. We
are presented to us if our "peace- Pure-City. If there is controversy, it is have multiple ways of waging war.
keeping" machinery fails? Will we be mainly between supporters of a Do we also see a way of ending it
dead, will we be Red, or will we be "stable," arms-controlled City-Plus on our terms? This question is as im-
neither but wish we were dead? The strategy and those who think that we portant as any.
author sees an answer to these ques- might as well fight to win if some- Reading 100 Million Lives will be
tions in what he chooses to call the thing happens to ruin the so-called no substitute for the degree in social
No-City Strategy. Balance of Terror. science which seems necessary to the

Fryklund describes four competing Counterforce - or No-City - clearly study of war these days. It will, how-
strategies: Pure-City, City-Plus, Dev- comes out ahead in Fryklund's analy- ever, help you understand the emerg-
astation, and No-City. Pure-City (for sis. What's more, the exercise of ing defense posture and what it will
those who prefer the semantic ap- restraint on both sides and the pres- be able to do-or not do-if deterrence
proach) equates with minimum de- ervation of each other's population as fails.
terrence; City-Plus equals finite de- hostages also results in saving 100
terrence; Devastation is "over-kill" or million American lives. Obviously, it ABOUT THE REVIEWER: Colonel
maximum deterrence; and No-City is isn't simple to fight a nuclear war this Deems, who is assigned to Hq. USAF
counterforce. (There is a difference way: It means smaller weapons, very in the Pentagon, regularly reviews
between counterforce and a City-Plus small CEPs, a durable strike/recon- books for AIR FORCE Magazine. He is
strategy with cities removed from the naissance capability, sophisticated the author of the poem "Paradise Be-
target list. The difference is that coun- warning, and extra hard command and guiled" in the January 1962 issue.
terforce seeks a clear military win, as control. It also means a realistic civil-
opposed to some lesser goal like defense effort, cool heads, and steady The Russian Air Force
stalemate.) The writer measures these nerves.
in turn against the following criteria: The author's arguments are clear A History of Soviet Air Power, by

0 Their value as a deterrent to and convincing, provided you have Robert A. Kilmarx (Frederick A. Praeg-
attacks on the US, our allies and al- not, by service or personal bias, al- er,N.Y.,1962,359pp.$7.50).
liances, intrawar limitations against Reviewed by Col. Edward M. Collins, USAF
mass murder, Korea-type actions, Studies of the Soviet have been
"brushfires," and blackmail; NOTE: AnybookreviewedinAirman's perhaps least noteworthy in the field

* The possibility (and aftermath) Bookshelf may be obtained, postpaid, of Soviet military affairs, where Soviet
of accidental war; from the AeroSpace Book Club, 1901 security has shrouded much and re-

* War-fighting capability, first- or Pennsylvania Ave., N.W., Washington 6, vealed little. It is for that reason that
second-strike; D. C. Full payment must accompany Kilmarx's painstakingly researched and

* Reconstruction, order. Information on the Book Club documented A History of Soviet Air
Pure-City, because only a limited may be obtained from the same source. Power provides a badly needed addi-

number of "invulnerable" missiles is Club members are eligible for substan- tion to scholarly work on Soviet sub-
needed, is the cheapest strategy in tial savings on Club selections. jects.
peace but most expensive in wartime. (Continued on page 87)
82 AIR FORCE Magazine * May 1962



r

Military mobility in
the modern concept...

This is the Jet Commander ... A 500 mph Combining high altitude and high speed let
pure jet aircraft, the Jet Commander will performance with short field flexibility, the
utilize virtually any runway serving the new concept 1121 is acompletely practical,
current Aero Commander U-4A series, modern military air transport.

The six to eight place 1121 model Jet For complete details write to: Military Rela-
Commander packs 5,700 pounds of thrust tions Department, Aero Commander, Inc.
in two aft-mounted CJ610O(J85 type) tur-
bines that provide speeds exceeding .80 MAIL COUPON TO SEE FILM, THE JET COMMANDER
mach... It's pressurized to maintain adif-- - --

ferential of 8.0 psi for comfortable trans- I Miiitary Relations Dept.

portation at altitudes above 35,000 feet. 1 Aero commander, Inc., Bethany, Oklahoma
I Gentlemen: Piease arrange a showing in my office

Iof your 17-minute fim, THE JET COMMANDER.

Phone me at(no.)_________for appointment.

I Name_________Rank_ ____

Address

ARO COMMANrDER, INC, RFTHANY, OKLAHOMA. subsidiary of ROCKWELL-STANDARD CORPORATION



INERTIAL GUIDANCE
BY ECLIPSE-PIONEER DIVISION
OF THE BENDIX CORPORATION

TETERBORO, N. J.

WHERE IDEAS

Eclipse-Pioneer Division UNLOCK
* E 0THE FUTURE



A Nonprofit Service for A FA Members

AFA Insurance Programs
These programs have been designed to meet the known needs

of AFA families. They are constantly under review to provide

maximum protection at minimum cost consistent with safety.

NOAMOUNT of insurance can make up for the provides a graded amount of coverage, with a top

real loss when the head of a family is disabled or amount of $20,000, depending on age and flying status.
dies. Nor can insurance minimize the hazards The death benefit is increased by 50% of the policy's

that we all accept as a normal part of our everyday face value if death is caused by any kind of accident.
lives. As an additional benefit policyholders may keep

But insurance can and does ward off the pinch of their insurance in force at the low group rate after
financial hardship when trouble strikes. An adequate they leave the service, provided their coverage has
insurance program provides money or goods or serv- been in effect for more than a twelve-month period
ices when they are needed most. It is the one sure way immediately prior to the date they leave the service.
of guaranteeing security and protection for those we
love.

In recognizing these services that are rendered by Fhght Pay Insurance
insurance programs, AFA not only attempts to make
them available to members but also keeps its programs Guaranteed flight pay protection is available to
under constant review, making revisions and changes rated personnel on active duty. Protection is guaran-
as they are deemed necessary. The latest example of teed, even against pre-existing illnesses, after a polic
this never-ending review program is the new all-acci- has been in force for more than twelve consecutive
dent insurance program which has replaced the former months. This plan was first introduced in 1956 and
policy covering only travel accidents. This and other since that time AFA has paid more than $1,800,000
programs are briefly described below. in claims. Each month checks go to between 100 and

150 grounded flyers.
Benefits are such that a grounded policyholder re-All-Accident Insurance ceives 80% of his lost flight pay (tax free) for up to

twenty-four months for groundings due to aviation
This new program, available to all AFA members, accidents... uptotwelvemonthsforillnessesor

offers full twenty-four-hour protection against all acci- other accidents.
dents except those involving crew members in aircraft
accidents. It is offered in units of $5,000 up to a maxi-
mum of $50,000 and is available either singly or in the -- - - - - -

popular new family plan at unbelievably low rates.
Coverage under the family plan provides insurance AIR FORCEASSOCIATION

for each member of the family, under one policy. Insurance Division, 1901 Penna. Ave., N.W., Washington 6, D. C.
Under this plan the wife of the policyholder is in-
sured for 50% of his coverage and each'child, regard- IPlease send me complete information about the AFA In-
less of number, is insured for 10% of his coverage. surance Program(s) I have checked below. 5-62

Coverage is also provided for nonreimbursed medi-
cal expenses of over $50, up to a maximum of $500. EAll-Accident Insurance
Under the family plan each member of the family is G
provided this extra coverage. In addition, policy- O Group Life Insurance
holders receive an automatic 5% increase in the face Flight Pay Insurance
value of their policy each year (at no increase in cost)
for each of the first five years of coverage. I

NAME RAN K_

Life Insurance IADDRESS
AFA Group Life Insurance is available to all active

duty officers and NCOs of the first three grades. It L-...
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ANY FLYER CAN BE GROUNDED AND LOSE FLIGHT PA Y

$2,000,000
PAID IN AFA FLIGHT PAY BENEFITS IS PROOF OF THIS
AFA has paid two million dollars in claims to grounded Member's Service and approved by the head of the Service in accordance
flyers since 1956-money that meant the difference be- with applicable regulations.
tween living, and just existing, to hundreds of Air Force 3. Caused by intentional self-injury, attempted suicide, criminal assult
families. committed by the Member, or fighting, except in self-defense.

4. Directly or indirectly caused by war, whether declared or not, if act of
We are pleased that a program of insurance which AFA an enemy in such war is the direct cause of loss insured hereunder, hostile
originated has helped Air Force families so substantially. action, civil war, invasion, or the resulting civil commotions or riots.
And we believe the information we have gained about 5. Failure to meet flying proficiency standards as established by the Mem-
grounding can help you in evaluating your prospects. iber'sService unless caused by or aggravated by or attributed to disease orgroudincanelpouievalatigyorprspets.injuries.

For example, the chart below shows the ages when most 6. Inabilityof a member to continue to meet physical standards for Hazardous
flyers are grounded-a time when families can least aford Flight Duty because of a revision in those standards, rather than because of

preceding injury or disease causing a change in the physical condition of suchloss ofincome. member.
You can-see, too, that the money you would get from just 7. Mental or nervous disorders.
one 90-day grounding would pay for your flight pay insur- 8. Alcohol, drugs, venereal disease, arrest, or confinement.
ance during the years you are most likely to lose flight pay. 9. Willful violation of flying regulations resulting in suspension from flying

as a punitive measure, or as adjudged by responsible authority of the Mem-
If your flight pay is not protected, you owe it to your fam- ber's Service.
ily to get this income protection now. 10. Suspension from flying for administrative reasons not due to injuries

or disease, even though the Member may have been eligible for or was being
reimbursed at the time of the administrative grounding because of a previously

NOTE: All policies are dated on the last day of the month in which the appli- establisheddisability.
cation is postmarked, and protection against accidents begins as of that date; 11. Loss of life shall not be deemed as loss for purposes of this insurance.
protection against groundings due to illnesses begins 30 days later. Of course, 12. Primary duty requiring parachute jumping.
coverage cannot be immediately extended to include illnesses which existed
prior to the time at which you insured your flight pay, but after 12 months 13. Voluntary suspension from flying.
you are fully covered against all illnesses. 14. A disease or disability preexisting the effective date of coverage, or a

recurrence of such a disease or disability, whether or not a waiver has beenEXCLUSIONS: The insurance under the policy shall not cover loss to any authorized by appropriate medical authority in accordance with regulationsMember resulting in whole or in part from or due to any of the following: or directive of the service concerned, unless the Member was insured under
the master policy issued to the Air Force Association for 12 continuous months1.Criminal act f theMemberaor from injuries occasioned or occurring immediately priorto the datedisability (grounding) commenced.

while in astate of insanity (temporary or otherwise). Underwritten by Mutual Benefit Health &Accident
2. "Fear of flying," as officially certified by responsible authority of the Association (Mutual of Omaha).

CHOOSE EITHER CONVENIENT PAYMENT PLAN. MAIL THE APPLICATION TODAY!

ArA FLIGHT PAY PROTECTION PLAN/AIR FORCE ASSOCIATION, 1901 Pa. Ave., N.W., Wash.6, D.C. 75
Send me my Flight Pay Protection Policy. 70 DISTRIBUTION
BILL ME FOR: I ENCLOSE: 65 OFAFA I

$ semiannual premium (1% of $ semiannual premium (1 I of FLIGHTPAY
annual flight pay, plus $1 annual flight pay, plu$1 service 60 LAIMANTS
service charge) charge). Bill me every 6 months

$ for full payment of annual $-_ in full payment of annual premium 55
premium (2% of annual (2% of annual flight pay)
flight pay) 50

This insurance is available for AFA Members only f Iam an AFA Member [] I enclose $6 for annual AFAmembership 45

40
Rank (please print) Name Address 35

City Zone State $ Annual Flight Pay Years Service for 30
pay purposes 25

I understand the conditions and exclusions governing I am in good health, and no action is pending to remove me
AFA's Flight Pay Protection Plan, and I certify that from flying status for failure to meet physical standards. 20
I am currently on flying status and entitled to receive I authorize AFA, or AFA representatives, to examine all 15 -
incentive pay and that to the best of my knowledge medical records pertinent to any claim I may submit.

__ ~~10 -- --

Signatureof Applicant Date 5 -
(Underwritten by Mutual of Omaha) - -W

AGE 20 25 30 35 40 45 50 55 60
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AIRMAN'S BOOKSHELF CONTINUED

you will find these
The book traces the development of US officials before congressional books ABSORBING!

of Soviet military aviation from its committees, and from reports of the
birth in the pre-World War I period Soviet air shows. There are, of course
to its present maturity as a jet air- parts of the book where one might THE SOVIETcraft and guided missile force, sup- wish for greater certainty, but on the
ported by advanced technology and whole the surprising feature is not AID FR E
a highly developed industrial estab- that so much can be said regarding
lishment and striding confidently into the development of Soviet airpower, By AsHEI LEE, An authorita-
the space age. Chapters are devoted but that what is said can be so com- tive survey, from 1917 to today.
to the period prior to the October prehensivelv supported. Forewordby Major Alexander
Revolution in 1917, the civil war Dr. Kilmarx's book is, apparently, P. de Seversky.
period of 1917 to 1922, the influence the first attempt to use the historical Illustrated. $5.95
of the formative 1922-1932 years, and method in a comprehensive treatment
the developments during the period of the Soviet Air Force from its oriTin TA The Story of the
(1932-1941) which foreshadowed to the present. Like most pioneering Tactical Air CommandWorld War II. efforts, it is not without its imperfec-

A separate chapter is devoted to tions, primarily because of the diffi- By LEVERETT F. RICHARDS. An
World War II. This is followed by a culty of organizing the material and expert's account of a vital mili-
chapter showing the transition of maintaining the flow of narrative in tary arm. Illustrated. $4.50
Soviet airpower from an adjunct of a subject with so many ramifications. T L R Dthe Soviet Army to a force which re- On the other hand, the book is valu- T LBE
tains its interest in supporting surface able precisely because so many as-
operations but has broadened its pects of the subject are covered, and
scope to provide powerful strategic it is likely to become a standard refer- Mystery Bomber
nuclear delivery capabilities as well. ence work for that reason. of World War II
The climb from technological in- This reviewer would like to see By DENaIS E. McCLENDON.
feriority to technological sophistica- greater attention given in future edi- One of World War II's strang-
tion is also developed in this chapter, tions to the operational practices and est true stories. Illus. $3.95
which sets the stage for a concluding doctrine of the Soviet Air Forces from At all bookstores, or from
chapter on the increasing Soviet the beginning of World War II until THEJOHN DAYCOMPANY
strategic delivery threat during the the present. In many ways, this period SalesIffice:200MadisonAve.,NewYorkl6
1953-1961 period. marks the full emergence of airpower

The whole is documented with foot- as a major force in world affairs. The
notes which, happily, are organized development of strategic thermonu-
by chapters and placed after the text, clear delivery capability by the West I
Where the reader may consult or followed at some distance by a similar JOIN THE CRUSADE
ignore them, as he chooses. There is growth in the Soviet Union, has pro-an appendix on "Designation Systems foundly influenced strategic thought AGAINST CANCERfor Soviet Aircraft," a comprehensive in both the Western and the Soviet
bibliography, and an index. camps. More coverage of this influ-

In a work of this kind, sources and ence, and the general interplay be-
documentation are of the greatest im- tween Soviet strategic thought and We're in a battle; the enemy
portance, for sound scholarship can- the advance of Soviet technology and is cancer. Somehow, sometime,
not compensate for simple lack of thermonuclear delivery capability, thisawfuldiseasemust
information or unreliable data. Much would have been most welcome. be conquered. The
of the early history is based on re- American Cancer So-
ports from American military attach6s ABOUT THE REVIEWER: ColOnel cericauanrso-
in Russia or countries bordering it, Collins is Chief, Special Advisory   cietysupportswith
such as Poland or Latvia. Official So- Group, Assistant Chief of Staff, Intl. funds all the vast
viet publications contribute to this era, ligence, Hq. USAF. He has icritten avenues of re-
and, of course, the memoirs of Russian and lectured on problems of military search. And
expatriates and of Western officials strategy oith particular emphasis on saveslives
with direct experience in Russia dur- the Soviet bloc. througheduca-
ing the period have been extensively thonheduca-
used. A wide variety of sources sup- tion, helps and
port the narrative for the period from 1. F. R. HOOD rehabili ta tes
about 1925 to the eve of World War countless cancer
II, without any one of them domi- victims. To cure
nating.

The World War II discussion is more-givemore.
supported by much material from Send your check
official sources or from the memoirs to CANCER, c/o
of participants. The period after your local post
World War II benefits from the gen- Why consider asubstitute when you can have office.
erally increased interest in Soviet the original IFR Flight Hood-proven and ac-

cepted as the best, most effective method of
power since that time, and the vastly simulating instrument flying. Price $15.00
increased reportage from the Soviet See your airport operator or write direct to

Union-for example, from the reports FRANCIS AVIATI0N TO CURE MORE-GIVE MORE
of the Twining visit, from testimony P.O. Box 299 Lansing, Michigan, U.S.A. AMERICAN CANCER SOCIETY
AIR FORCE Magazine * May 1962 87



This Is AFA
The Air Force Association is an independent, nonprofit airpower organization with no personal, political, or commercial
axes to grind; established January 26, 1946; incorporated February 4, 1946.

Objectives IOWA: Col. Luther J. Fairbanks, Burt; C. C. Seidel, 211 Para-
* To assist in obtaining and maintaining adequate airpower for mount Bldg., Cedar Rapids; Dr. C. H. Johnston, 4820 Grand Ave.,
naional securityandworld peace. * o keepthe AFA members DeKAM SS Henry Farha, Jr., 220 N. Green, Wichita.and the public abreast of developments in the field of aviation. KNA:Hnyah.r,2NGenWcia
* Topreserveandfosterthespiritoffellowshipamongformer KENTUCKY: Ronald M. Peters, Box 432, Route 4, Anchorage
and present personnel of the United States Air Force. (LOuiSINA: Willard L. Cobb, P. O. Box 21, Alexandria; Charles
Membership D. Becnel, 7062 Sheffield Ave., Baton Rouge; James L. Cathey, Jr.,Aciv Mn13 Big Chain Center, Bossier City; Charles V. Calderone, Box 2771,Active Members: Individuals honorably discharged or retired Louisville Sta., Monroe; Clyde Hailes, 5218 St. Roch Ave., Newfrommilitary service who havebeenmembers of,or either as- Orleans; Carroll G. Bigg, Box 535, uston; Gilmer E.Mayfield,signed or attached to, the USAF or its predecessor services, or P. 0. Box 1838, Shreveport.who are currently enrolled in the Air Force Reserve or the Air MASSACHUSETTS: Christopher J. Brady, Jr., 21 Hartford St.,National Guard, $6.00 per year. Bedford; Arnold F. Fagan, 57 Parsons St., Brighton; Louis F.Service Members (nonvoting, nonofficeholding): Military per- Musco, 30 Huntington Ave, Boston; Frederick . Hack,P. 0.Boxsonnel now assigned or attached to the USAF. $6.00 per year. 195, Lexington; Warren J. Hayes, 2 Naples Rd., Salem; EdwardCadet Members (nonvoting, nonofficeholding): Individuals en- Thomson, 29 Commonwealth Ave., Pittsfield; Ronald Groleau, 48rolled as Air Force ROTC Cadets, Civil Air Patrol Cadets, or Santa Barbara St., Springfield; ThaddeusE.Repleski,24Jeffer-Cadets ofthe US Air Force Academy. $3.00per year. sonSt., TaSnton; Vincent C.Gill, 21 DorothyAve., Worcester.Associate Members (nonvoting, nonofficeholding): Individuals MICHIGAN: Paul Huxman, 215 WahWahTahSee Way, Battlenot otherwise eligible for membership who have demonstrated Creek; M. Van Brocklin, 230 Hunter Dr., Benton Harbor; R. G.their interest in furthering the aims and purposes of the Air Saltsman, 208 Larchlea, Birmingham; George A. Martin, 1240Force Association$6.00 peryear. Geneva Ct., Dearborn; Victor G.aModena,Jr., 4602 Merrick,Dear-Industrial Associates: Companies affiliating with the Air Force born (Detroit); W. W.Plummer, 654 Wealthy, SE., Grand Rapids;
Association on a nonmembership status that receive subscrip- Case W.4Ford, 10110 Hart, Huntington Woods; William E. Bennett,tions to AIR FORCE Magazine and SPACE DIGEST, special 3123 Romence Rd., Kalamazoo; William Jeries,s670E. Michigan,magazine supplements and Industrial Service Reports. Lansing; Rennie Mitchell, 36 Miller, Mt. Clemens; Norman L.
MOff;cO.sDnad Deols, CScott. 412 W LaSalle, Royal Oak; Nestor 0. Hildebrandt, 22069
OIngseLsand VeDasets CCarolina, St. Clair Shores.JOSEPH J. FOSS, President, Sioux Falls, S. D.; GEORGE D MINNESOTA: W. K. Wenberg, 4 Carlson, Duluth; Paul S.HARDY, Secretary, College Park, Md.; JACK B. GROSS, Treas- Garman,, 115 Peninsula Rd., Minneapolis; R. Donald Kelly, 1234urer, Harrisburg, Pa.; THOS.F. STACK, Chairman ofthe Board, Minnesota Bldg., St. Paul.San Francisco, Calif. MISSOURI: Thomas R. McGee, 4900 Oak St., Kansas City;DIRECTORS: John R. Alison, Hawthorne, Calif.; Charles L. Edwin T.Howard, 10301St.John Lane,St. Ann; Blake C.MllerCollins, Westord, Mass.; M. Lee Cordell, RiverForest Ill ,Edward 2706 SouthWest Trail, St. Joseph.
P. Curtis, Rochester. N.Y.; JamesH.Doolittle, Los Ageles, Calif.; NEBRASKA: ThomasLawrie, KLIN, 410 SharpBldg.,Lincoln;James H. Douglas, Chicago, Ill.; William P. Gilson, Sacramento, Robert1D. Marcolte 3528 Dodge, Omaha.Calif.;Arthur Godfrey,NewYork,N.Y.; John P. Henebry, Chi- NEVADA: Barney Rawlings, Convention Center, LasVegas.cago,Ill.;RobertS.Johnson,FarmingdaleN.Y.;ArthurF.Kelly, NEW JERSEY: A, I. Rappoport, 106 Oxford Circle, NorthfieldLos Angeles, Calif.;GeorgeC.Kenney, New York, N.Y.; Maxwell (Atlantic City);Tom Gage, 512 Garfield Ave., Avon; MorrisH.A. Kriendler, NewYork, N. Y.;Thomas G.Lanphier, Jr., Chicago, Bloom, 452 Central Ave., E.Orange; William J. Capuo, 40 Jour-Ill.; Carl J. Long, Pittsburgh, Pa.; W. Randolph Lovelace, , nalSq., Jersey City; John Mosteller,7507 WinchesterAve. Mar-Albuquerque, N. M.; Howard T. Markey,Chicago, Ill.; J. B. Mont- gate City; George H. Stone, P 0. Box 8, Miburn; Salvatoregomery, MurrayHill, N.J.; Msgr.William F. Mullally,St. Louis, Capriglione,VeseySt.Newark; John F Russo, 471 3d St., Pal-Mo.; 0. Donald Olson, Colorado Springs, Colo.; G. Barney Rawl- isades Park; Lloyd Nelson, 90 Grand Aye, Park Ridge; Nathan
ings, Las Vegas. Nev.; Chester A. Richardson, Pittsburgh, Pa.; Lane,76E. 35th St., Paterson; RichardW. Spencer, 290 WindingJulian B.Rosenthal, New York, N. Y.; Peter .Schek,Arlington, Lane, Riverton; Italo Quinto, Box 309, Stirling.
Va., Roy.SessumsNewOrleans, La.; C.R. Smith, NewYork. NEW MEXICO: Arthur Abernathy, Jr., 1308 Filipino, Alamo-N.Y.;JamesC.Snapp,Jr.,Laesa,Calif.;CarlA.Spaatz,Chevy gordo; Lewis R. Good,P. 0. Box 3031, Albuquerque.
Chase, Md.; Arthur C. Storz, Omaha, Neb.; Harold C. Stuart, NEW YORK: Earle Ribero, 257 Delaware Ave., Delmar (AlbanyTulsa, Okla.; JamesM. Trail, Boise, Idaho;Alden A. West, DeWitt, Area);Gordon Thiel, 333 StantonAve., DeWitt (SyracuseArea);N. Y,; Thomas D. White, Washington, D. C.; Gill Robb Wilson, Fred Monsees, 62 Oakland Ave., Lynbrook (NYC MetropolitanLaVerne, Calif. Area); James Wright, 13Devon Lane, Williamsville (BuffaloArea).REGIONAL VICE PRESIDENTS: JohnDL. Beringer, Jr., Pass- NORTH CAROLINA: . P. Woodson, 111, 2513 Anderson Dr.,dena,Calif. (Far West); WilliamD , Bozman,Boise, Idaho (North- Raleigh.
west); Karl W.Caldwell, Ogden,Utah(RockyMountain); Harold OHIO:Charles Whitaker, 461 Noahae Ave., kron;Loren MDietz,G.Carson,Oaklawn, Ill. (GreatLakes); DuaneL. Corning, Sioux 2025 40th St., N.W., Canton; Robert J. Erman, 3407 Erie Ave.,Falls, S. D.(North Central); G. Wayne Gibbs, Holden, Mass. (New Cincinnati; Ray Saks. 2123 Sulgrave Rd.. Cleveland; Bob L. Dean,
England); Joseph L. Hodges, South Boston, Va, (Central East); 250 W. Broad St., Columbus; Morris ibbler, 1912 Hazel Ave.,
JM L.McLaughlin, Dallas,JTexr (Southwest); FrederickWMen- Dayton; John J.Nagel, 2529 Erie St., Toledo.
sees,Lynbrook, N.,Y. (Northeast); Alex G. Morphonos, Miami, OKLAHOMA: Frank Piepenbring, Jr. 215FederalBldg., Enid;Fla. (Southeast); ChesstF. Pizac,St.Louis, Mo. (Midwest); Will E.C.EJohson,2801 MockingbirdLa., MidwestCity; BillHyden,
0. Ross, Mobile, Ala. (South Central). 531 E. 39th P, Tulsa.

OREGON: ErnestA . Heinrich, Route2 , Box755, Oregon City;Community Leaders Clyde Hilley, 2141 N. E. 23d Ave., Portland.
ALABAMA: Billy McDonald, 24 Beech Rd., Birmingham; Fred PENNSYLVANIA: Warren M. Wenner, F, 117 Flexer Ave.,

P.Edwards, 27 Alverson Rd., Mobile; SanfordD.Weiss, 132AdamLs Allentown; John oalay, 541 Merchant St.. Apt. 1, Ambridge;
Ave., Montgomery. William M.Foster, 106 . Walnut St.,Burham; Oliver R.Johns,

ALASKA: BobReeve, Box1 4, Anchorage. 44 N. Market St.. Elizabethtown; EdmundC.JaworekBox1001,
ARIZONA: Harry . Weston, P. 0.Box 2522, Phoenix; DonS Erie; Charles W. Wallace, P. 0. Box 503, Lewistown; Robert C.

Clark, P. 0.Box1 W71, Tucson. Duffy, 1918 Phil. Nail. Bank Bldg.. Philadelphia; Robert C.
ARKANSAS: Howard T. Shepherd, Shepherd & Co., 1020 W. Blume, P.0.Box 1904. Pittsbrgh; George M.Reiser,215. 21st

3d St..hLittleaRock. St.. Pottville; Leonard A. Work 511 Clarence Ave., State College;
CALIFORNIA: Robert S. Staples,210Broadway, Chico;Donald CrlF. HynekWillow Grove NAS. Willo Grove.

V.Eagan,P. 0.LBox 1151, CovinanAnnex Covina Charles Prime, RHODE ISLAND: M. A. Tropea, Industrial BankBldg., Provi-
120Lincoln St., Fairfield;Robert Mollrin, P. 0. ox 3227,Fresno dence.
James Howard, Jr., P. 0. Box 524 Hawthorne; Robert . Morales b SOUTH DAKOTA: John HO.Maxwell, 309 7th St., Brookings;
4548 Eastbrook Ave., Lakewood;GeneRaymond,73BelAirRd., Elmer M. Olson, Piedmont; Duane L. Corning, Joe Foss Field,Los Angeles; Stanley J. Hryn, P. 0. Box 1253, Monterey; M. E. Sioux Falls.
Wardell, 17311 Parthenia St., Nortridge; M.L. obbins, P.O.Box TENNESSEE: Jerred Blanchard, 1230 Commerce Title Bldg.,
11S9 .Oxnard; C. S. Irvine, P. 0. Box 474-50 Pasadena;FBrucerK. Memphis.
Robison, 3827 GatesP.L, Riverside; EliObradovich, P. . Box2647 TEAS: Frank . Storm, Jr., Box 193, Amarillo; Wayne L.
Sacramento; Tillie D. Henion, P.0 Box4006, NortonAFB S Wentworh,5509DelwoodDr.,Austin;JaesM.Rose,Box35404,
BernadinO S.A. Foushee, 1020 BankofAmerica Bldg., SanDiego Airlawn Sta Dallas; Phil North, Box 824, Fort Worth; Earl E.
William V. Sulherlin, 703 Market St., San Francisco; Edward L. Shouse. 2424 Bank of Southwest Bldg., Houston; HarlanA Hodges,
VanAllen, 1533 E. 20th St., SantaAna; Charles Hardin, P. 0.Box 14c Great Plains Life Bldg., Lubbock; WilliamA. Schmidt, 231
1111, Santa Monica; John I. Bainer, 2516 LessermanJ Torrance FetickSt., Taft (SanAntonio Area).
Jack Withers. P. 0. Box 1634, Vandenberg AFB; Glen J. Van UTAH: Charles . LeMay, 6321.500 East, Bountiful; John K.
Dusen, 146th TransportWing, 1030 Balboa Blvd.Van Nys, Hanson,414 Crestviw Dr.,Brigham City; RobertE. Christofferson,

COLORADO: George Mehcke, Box 1051, Colorado Springs; Box606,Ogden; L. Main Perry,P. 0. Box 49, Provo; George.
Lawrence Burkhalter, 1408E . 3dmSt., Pueblo; RaymondL Mac- Smith 246 W. 1425 No.,Sunset.
Kinnon, 7650 Knox Ct.. Westminster. VIRGINIA: Robert Patterson, P. 0.Box 573 Alexandria; John

CONNECTICUT: Laurence Cerretani, 139 Silvermine Rd., New A. Pope. 4610 N. 22d St., Arlington; David M. §pangler, 532 Crag-
Canaan. head St., Danville; Troy N. Wasburn, 732Mohawk Dr., Lynch-

DISTRICT OF COLUMBIA:LucasV.Beau,2610UptonSt.,NW. burg; Brodie Williams,Jr. P.0.Box9675,Norfolk;JohnOgden,
FLORIDA: Edward Aronson, 204S. 28th Ave.. Hollywood; Cliff Jr., 3425 Ellwood Ave., Richmond.

Mayfield, 5416 Oliver St., N., Jacksonville; William Renegar, 620 WASHINGTON: Don Klsges, W. 117 Sumner, Spokane.
SW 26th Rd., Miami. WISCONSIN: Merrill H, Guerin, 504 Franklin, DePere; Harold

GEORGIA: John T. Allan, 100 State Capitol Bldg., Atlanta. C. Bates, 1031 Alfred St., Brookfield (Milwaukee).
HAWAII: Paul F. Haywood, Box 1611, Honolulu.
IDAHO: Byron H. Erstad, 1219 Highland View Dr.,Boise; Orval National Headquarters Staff______________

Hansen, 506 E. 16th St., Idaho Falls; John K. Baisch 313 7th Ave., Executive Director: James H. Straubel; Administrative Director:N., Twin Falls. John 0. Gray; Organization Director: Gus Duds; Director ofILLINOIS: Helen A. Duds, 2900 N. Parkide, Chicago (N, Chi- Industrial Relations: Stephen A. Rynas; Director of Military Re-cage); W. C. Burdick, 1024 Mulford, Evanston; Leonard Luka. lations: Jackson V. Rsmbesu; Convention Manager: William A.3450 W. 102d, Evergreen Park (S. Chicago); Robert Bejna, 1628 Belanger; Exhibit Manager: Robert C. Strohell; Director of Ac-East Ave.. Berwyn (W. Chicago); Harold G. Carson. 9541S. Law- counting: Muriel Norris; Director of Insurance Programs: Rich-ton, Oak Lawn (S. W. Chicago). mond MW. Keeney; Director of Membership Fulfillment: CharlesINDIANA: Boy W.Chenoweth, Route 1, Mooresville. Tippett.
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Now the Bell System integrates

switching and transmission in a

new digital communications system

Right now transmission and switching of com- Faster, more efficient service

munications are separate functions. They are By harnessing time, ESSEX may introduce the

usually performed by space-divided processes. following revolutions in communications:

However, the development by Bell Telephone More messeges can be transmitted on fewer lines.
Laboratories of an experimental high-speed elec- Through the use of Pulse-Code Modulation
tronic model called ESSEX (for Experimental (PCM), signals are converted into coded, digital
Solid State EXchange) may change all of this. pulses. These pulses are carried at high speeds to
And it may revolutionize military as well as their destinations on just a few lines and are then
civilian communications systems. reconverted to standard signals for delivery.

ESSEX works on atime-division principle.ESSE woks n atim-divsio prncile. Central office switching networks can be much
For the first time, it integrates both transmission Centralfieswitc1netorscnemuch

andwichig.smaller. The PCM conversion is done at special
"concentrators" close to a number of customers.

Today every telephone is connected to a central

t office by two wires. By consolidating many sig-
- nals on a few lines, the "concentrators" will

allow central office switching networks to be

3i much more compact.

Promising Development

Although full-scale use of ESSEX is still in the

future, it shows how Bell System developments

arising out of basic research can pyramid into

extraordinary communications advances.

ESSEX becomes practical through Bell Lab-

oratories' discovery of the transistor and devel-

opmental work with semiconductor devices. What

ESSEX will lead to-in both military and civil-

ian communications -only the future can tell.

This is another example of the Bell System's

Above is an over-all view of the ESSEX (Experimental Solid State continuing efforts to improve communications
EXchange) research model set up at Bel Laboratories. Units adevcs
behindthecontrolconsole areonly half ofthe tota equipment techniques and services.

* VBell Telephone System
AMERICAN TEL. &TEL. CO. / WESTERN ELECTRIC CO. / BELL TELEPHONE LABORATORIES 21 OPERATING COMPANIES



On January 12, 1959 the National Aeronautics and Space Administration
(NASA) selected McDonnell Aircraft Corporation for the design and construction
of a manned spacecraft to be launched by an Atlas booster, placed in a controlled
orbit around the earth and returned safely. This project was called Mercury.

Twelve months and 3 days later the first spacecraft was delivered for flight
testmng.

On January 31, 1961 a chimpanzee was boosted into space in a Mercury
Spacecraft. After a 418 mile flight down range, the spacecraft and Astro-Chimp,
Ham, splashed into the Atlantic and were recovered safely.

Two years, three months and 23 days after the contract was announced,
Astronaut Alan Shepard climbed into a Mercury Spacecraft for a down range
flight witnessed by the world. Eleven weeks later, Astronaut Gus Grissom dupli-
cated the feat.

On November 29, 1961, another high flying Chimpanzee, named Enos, rode
twice around the earth and was successfully recovered.

... the Evolution of a Spacecraft
Three years and 39 days after the project began, a Mercury Spacecraft carrying

Astronaut John Glenn was launched by an Atlas booster and placed in a con-
7 - - 0trolled orbit. After three orbits, spacecraft and astronaut returned safely to the

Earth and were recovered. It is significant to note that the initial assignment
has been completed. The Mercury Spacecraft is now operational, a literal laboratory
for astronauts as they continue the study of man's capabilities in space. McDonnell
is now designing and building a two-man spacecraft for NASA. Called Gemini,
it will be capable of long term orbital missions and rendezvous with another space
vehicle while in orbit. Chapter 1, Book 1 of a great new American enterprise has
now been written. Chapter 2 is just beginning.

F4H and F-110A Fighter and Attack Aircraft * RF-110 Photo Reconnaissance Aircraft
Mercury, Gemini, Asset and Aerobalistic Spacecraft * Talos and Typhon Missile Airframes

Quail Decoy Missiles * Rotorcraft * Electronic Systems * Automation

MCDONNELL AIRCRAFT * ST. LOUIS
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