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about communication
systems integration

Hire a company that knows communication
systems management. Take advantage of the
experience backlog at Electronic Communica-
tions, Inc., and be sure you're getting the
fastest, technically soundest systems integra-
tion available anywhere.

ECI's systems record covers airborne, fixed
ground and mobile communication systems
for the Air Force, Navy, Marine Corps and
NASA. ECI systems responsibility has included
systems integration, mission definition, speci-
fication of hardware requirements, all aspects
of subcontracting and complete responsibility
for RFI. It also includes design and manufac-
ture of airborne, fixed and mobile equipment,
solving of interface problems, provisioning,
installation and field support. ECI perform-
ance is distinguished by a remarkable capacity
for quick reaction.

Put ECI's experience to work on your next
systems integration problem. Write directly to
Electronic Communications, Inc., Box 12248,
St. Petersburg, Florida.

ELECTRONIC COMMUNICATIONS, INC.
St. Petersburg, Florida

We have career opportunities for qualified engineers. Write
Technical Placement Office, ECI, St. Petersburg 33, Fla An
equal opportunity employer.



People keep stealing our stewardesses.

Within 2 years. most of our steward- ology and jets. if that's what you're So if there's one thing we look for,
esses will leave us for other men. looking for in a woman.) it's girls who like people.

This isn't surprising. A girl who can But these things aren't what brought And you can't do that and then tell
smile for 5% hours is hard to find. on our problem. It's the kind of girl them not to like people too much.

Not to mention a wife who can re- we hire. Being beautiful isn't enough. All you can do is put a new wing
member what 124 people want for We don't mean it isn't important. We on your stewardess college to keep up
dinner. (And tell you all about meteor- just mean it isn't enough. with the demand.

American Airlines
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At precisely 1450 PST on April 23, USAF 38088 arrived at Travis Air Force Base.
No. I in the new generation of giant cargo jets was now operational-and the first C-141
StarLifter squadron officially activated. O Following dedication ceremonies, a demon-
stration of the C-141's automated cargo loading system was held. In 30 minutes, less time
than it takes to refuel and service the aircraft, 68,500 pounds of cargo was loaded into its
massive hold. The remarkably efficient system was developed by USAF for the C-141.
O With the delivery of 38088, another major program milestone was met by the Lockheed-
Georgia Company. On schedule. Date of delivery had been set 4 years before, while
the C-141 was still in early development. O From the outset to operational activation, the
C-141 has met-or beaten-every major production and delivery schedule. This
newest and biggest of the famous airlifters is one more example of an unmatched
systems management ability. O When it comes to giant airlifters... go to Georgia.

LOCKHEED-GEORGIA
Lockheed-Georgia Company. Marietta. Ga. A Divison of Lockheed Aircraft Corporation
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YOUR MOVE,GENERAL..
Imagine, if you will, an advanced weapons system that permits ties: (1) Through the use of sensor aircraft and television,
battle commanders of joint services and their staffs to con- SLR (side looking radar), infrared and photographic devices,

duct complete combat operations in a "see-for-yourself" ABC 3 reconstructs reconnaissance information and provides

situation from inside an electronic war room that works it for near-real time display for the battle commanders. (2)

equally well from the air or from a strategic ground location. Through HF, VHF, and UHF, battle commanders communicate

in short, view on television screens battle as it takes place, with and control all strike forces, air, sea and ground, for

know at every moment exactly what the enemy is doing, make total and maximum effectiveness.
moves and counter moves, and have complete communica- An additional advantage to ABC 3 is that as a self-contained
tions with all forces. unit, it is operational either from the air or on the ground, can

Science fiction? Impossible? Not at all. be slipped in or out of a C-130 in two hours. With the ABC3
operating from the ground, the

Thereis just suchan advanced - C-130 transport can be released
weapons system now undergo- for troop or cargo transport.
ing evaluation. It is known as Ground mobility for ABC 3 is pro-
ABC- short for AirborneBattle- vided by retractable wheels or a
field Command and Control Cen-
ter. This vitally needed system is
available for production in quan- To develop and produce such so-

tity immediately. phisticated systems as ABC3 rep-
resents only one example of LTV

The first such system of its kind. Electrosystems unusual capability
ABC 3 was produced and delivered sf to produce the finest electronics
to the Air Force by LTVElectro- ~ systems available at reasonable
systems, Inc. It was done from cost and within time limitations.
scratch in 98 days- well within LTV Electrosystems, Inc. / Post
the cost and time limitations of Office Box 1056 / Greenville,
its contract. Texas / A subsidiary of Ling-

Essentially ABC 3 has two capabili- - Temco-Vought, Inc.

IIEJ
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The White Committee Report on the Air Force Academy

CUNSTRUCTIVE CRITICISM
By William Leavitt

ASSOCIATE EDITOR, AIR FORCE/SPACE DIGESTT"E five-man special committee-headed by Gcn. the Academy." The Committec emphasized, too, that the

Thomas D. White, retired Air Force Chief of Staff- Columbia University academic cheating study had demon-
which, at the request of the Secretary of the Air Force, strated that honor systems have tended to reduce the level

analyzed the causes of the recent Air Force Academy of academic dishonesty at colleges where they are in force.
cheating scandal, pulls no punches in its report. "The fundamental demand which an Honor Code makes

"A remarkable document," the Washington Post called on an individual is not that he be ambiguously good but
the ninety-four-page report. "[It is] thorough, extensive, that he be unambiguously strong, i.e., that he resist the
firm, and written in a clear prose too seldom found in easy temptation to use a shoddy means to attain a desired
official documents that deserve wide readership." We end," the Committee said.
strongly agree. "To suggest that such terms as 'squealer' or 'informer'

In its investigation, the White Committee interviewed are applicable is to indulge in a misconception. It suggests
scores of witnesses, including expelled Cadets and their that future Air Force officers have no higher duty than
parents, Academy officials, Academy graduates now on loyalty to their personal friends even at the expense of
active service, outstanding civilian educators, past and loyalty to the Air Force or the nation it is dedicated to
present Academy faculty members, high military officers serve. Such epithets are rightly applied only to those
and defense officials, as well as psychologists and psychia- narrow relations between man and man in which larger
trists. interests and commitments are not involved."

In addition, the Committee examined a mountain of While defending the validity of the Code and acknowl-
written materials, ranging from the existing Academy reg- edging the difficulty of its implementation, the Committee
ulations to a recent analysis of collegiate cheating pre- sharply criticized a tendency of the Academy administra-
pared by the Bureau of Applied Social Research at Columbia tive staff to use the Code to enforce military regulations
University. that had nothing to do with matters of honor. This, it said,

The Committee's charter was "to analyze the basic helped create an atmosphere which contributed to the
causes of the cheating episode in terms of an evaluation genesis of the cheating.
of the structure and workings of the Academy." It ap- The Committee criticized Air Force headquarters for lack
proached this core question in terms of Academy staff and of attention to the continuing needs of the Academy, and
faculty leadership, academic and other pressures at the called for a permanent advisory board to aid the Secretary
Academy, the proper role of intercollegiate sports, and the of the Air Force and Chief of Staff in matters of Academy
validity and workability of the Cadet Honor Code. policy.

In blunt terms, the Committee listed the underlying It criticized the frequent changes of administration which,
causes of the cheating episode as: it said, have had a bad effect on Cadets who have had to

* Confusion as to Academy mission among officers and cope with sudden switches in philosophies of discipline
Cadets, leading to conflicts of loyalty. ranging from permissive to rigid.

* Overeoncern with "the symbols of achievement, It criticized the treating of athletes as a separate group,
sometimes at the expense of reality." citing the fact that more thana third of the 109 expelled

* Rigid, centralized leadership combined with Cadet Cadets were football players. These Cadets apparently
failure to maintain morale in the face of such policies, felt greater loyalties to the team with which they spent so

At the same time, the Committee found the Academy's much of their time than to the Cadet Wing. The develop-
program "fundamentally sound." It said that "any notion ment of United States Air Force officers is the mission of
that the . .. episode reflects either a major institutional the Academy, the Committee said, not big-time sports.
collapse or requires a major overhaul of the Academy pro- "Plainly, intercollegiate athletics must be kept in per-
gram may be dismissed as misguided." It rejected the spective," the Committee warned, saying that there was
suggestion that academic pressure on Cadets played any no provable relationship between excellence in sports and
significant role in the cheating episode. The Academy's future military leadership. This may go down hard with
shortcomings have been in how it approached its mission, manyhutitisdifficulttoquarrel with the findings of
the Committee said, not in the mission itself. a group as prestigious as the White Committee.

The Committee laid to rest, we hope for all time, those While acknowledging the remarkable academic progress
criticisms of the Honor Code which have equated the of so young an institution as the Academy, the Committee
honor system with "ratting" on one's buddies. It reported criticized overly centralized control of the curriculum and
that "the heavy majority of graduates identified the the tendency to emphasize the trappings of achievement.
Academny's honor system as having been of great value to In short, too much academic "front office" supervision, too
them in their new Air Force careers." It went on to say many quizzes and examinations, and too much stress oi
that "indeed the [honor system] was singled out by most standings.
A(ademalumni as having been of greater valne than any The Committee has done an excellent job in a tough
other aspect of their Cadet military training experiences. assignment. We are sure that its findings will result in
The Committee further pointed out that "the strong feel- changes that will permit the Academy to do an even bette!
ings of Academy graduates about the Honor Code are job in the future than it has during its short, but illustrious,
shared in even greater measure by Cadets who are now at past.-END
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X-22A roll out introduces new V/STOL concept
The new generation V/STOL is here. flight, give the X-22A two of its most

Official ceremoniesonTuesday,May rewarding characteristics. One is its

25, in which the Bell X-22A was compact configuration, so essential for
aircraft carrier service oroeainntunveiled, marked the beginning of a arcrat ca rier s operationinto '

new and significant era in V/STOL orout ofsmallclearings. Secondly,the
flight research. Designed and built for ducts increase thenthrust ofthepropel-.
the Navy-managed portion of theTr- lersprovidingageneroussurplusof
Service V/STOL Research Program, control capability under various con-

the primary mission of this pioneer ditions of aircraft speed and attitude.

aircraft is to explore the mechanical For takeoff, the four ducted propellecs
and aerodynamic characteristics of a are rotated to the vertical thrust posi-
dual-tandem, ducted propeller configu- tion. As altitude is gained, they are
ration and to evaluate its military transitioned gradually to the horizontal
potential. thrust position for forward flight. A

Power from four T-58 General Electric comprehensive all-axis variable stability
turhoshaft engines rated at 1,250 horse- system (VSS) is an important feature
power each, twin mounted between the of the X-22A. It permits thorough in- mulating theirphysicalandaerody-
two aft ducts, is transmitted through vestigation of the flying and handling namiccharacteristics.
an interconnected system of gears and characteristics of airplanes of the In the months ahead, exhaustive
shafts to drive the propellers. The X-22A type. In addition, it can be used ground and flight tests with the X-22A
ducts, which serve as lifting surfaces to investigate the handling qualities of will make valuable contributions to the
(wings) in transition and forward other V/STOL types by artificially V/STOL state of the art.

BELL AEROSYSTEMS Division of Bell Aerospace Corporation-A leximniCOMPANY Buffalo, New York

* W.
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BEECH "IMAGINUITY" IN MANNED AIRCRAFT

Winner of 2-year Army evaluation test

... the eechcraft T-42A:
Now under contract for "off-the-shelf" delivery, the
Beechcraft T-42A has been accepted and approved
by the U. S. Army as its new twin-engine instrument
and transition trainer.

When pilots train and maintain proficiency in instru-
ment flying in the Beechcraft T-42A instead of larger
aircraft, savings in operating and maintenance costs
can add up to hundreds of thousands of dollars.

Check these advantages the Beechcraft T-42A offers
to training and proficiency programs:

High speed. Gets students to training areas faster.
Poweredbytwo260hp Continentalfuelinjec- There's plenty of room for equipment in the T-42A,

Piower e t2he BeechcraftT-42A has topspeed including full 21/2 VHF system; dual omni; dual ILS;
tion engines, h ADF; DME; markers; even radar and transponders.
of236mph. A quick-install dual control yoke also is available.

Long range of over 1,000 miles nonstop with full
load -even under instrument flying conditions The Beechcraft T-42A has the best combination of
-makes possible longer, more productive train- speed, range, comfort, carrying capacity and struc-
ing missions. tural strength.

Large cabin permits multiple student sessions. Seats Beech is proud that the famous Baron has joined the
up to 6 in ideal comfort and roominess. Offers excep- many other Beechcrafts serving the country. For
tional visibility. more facts, write, wire or phone: Beech Aerospace

Extremely stable at all speeds. Exceptional single- Division, Beech Aircraft Corp., Wichita, Kansas
engine performance. 67201, U. S. A.

Beech Aerospace Division projects include
R & D on manned aircraft; missile target and
reconnaissance systems; complete missile
systems; space systems management; pro

e.;;; grams pertaining to liquid hydrogen propellants
and cryogenic tankage systems; environmental
testing of missile systems and components;

BEECH AIRCRAFT CORPORATION * WICHITA, KANSAS 67201 and GSE.

HELPING BUSINESS GROW FASTER: Only Beechcraft offers such a complete EXECUTIVES: Write today for free booklet, "Answers To The 19 Most Asked
line of planes with so much speed, range, comfort and quiet to help business Questions About Business Flying." It could point the way to major new
multiply the money-making decisions that each top man can make. That's profits for your company. Address Beech Aircraft Corp., Marketing Serv-
how thousand of Beechcrafts have paid for themselves ices, Wichita, Kansas 67201, U. S.A.



Minuteman Teamrt sch drops of napaainlid other ord- AFA 11ihs manm inembeIrs n1101g the
G('ntlemn: While we here at Auto- nance where many false claims have civilian employees who are subjected
netics look upon your fine publication been made. Consequently, I wonder to uprooting and dislocation when a
as one of the "bibles" of the industry, how many other claims of vast de- base is closed or reoriented in its inis-
we do wish you would correct your in- struction of enemy and equipment in sion. It is understandable that AFA,
formation concerning the Air Force Vietnam have been made. Perhaps as a national organization, cannot take
Minuteman ICBM contractor team that is why we do not seem to be win- sides in essentially local problems. Bit
[April "Missile and Space Almanac"]. ning against the Viet Cong. it should show a greater degree of

We noted on page 106 that you mis- The other beef is that it seems a concern for the individuals involved
takenly called the Boeing Company shame that our pilots are still doing than was indicated in your editais
the prime contractor for the Minute- aerial spotting in such obsolete, un- note.
man system. armored aircraft as the O-IF. . . . I J. F. MICAxEL.

... Boeing is an associate prime know for a fact that the USA could Ames, Iowa
contractor responsible for Minuteman's provide good armored light spotting
assembly and test. The other contrac- planes if DoD would get its head * WearegratefultoReaderMicln'l
tors mentioned in your rundown are out of the sand. I have an article on for giving us this opportunity to V-
also associate prime contractors, each just such an airplane in the May 1965 pand on our previous note. It shoIld
responsible for his particular part of issue of Infantry Magazine. The arti- be pointed out that, while AFA a.s
the program. cle is titled "The Flying Tank." The national organization has refraitd

We are sure the Air Force will con- same design was mentioned in an fron taking a pro or con stand on thf
firm the fact it (the Air Force) has article of mine three years ago, but I closing of any specific installation, idi-
retained the "prime" status within its have the same problem as Mr. Butz. vidual AFA leaders have worked lonw,
Ballistic Systems Division and not Many people subscribe to the military and hard in behalf of their own cn-
given such a designation to any of the magazines, but few read them. minitics. This work inclides the dct'l-
contractors that make up the Minute- J. H. REINBURG opmciot of Sti(ic5, coilnterpropaso/.,
man team. Washington, D. C. and representations to the Pentagon

PARK H. IRVINE an(1 to Cogr.ss. As an organizaution,
Minuteman Coordinator Title Correction AFA has lent its assistancto i vs
Public Relations Gentlemen: I enjoyed Gene Bylinskv's leaders chen requested and when ap-
Autonetics, a Div. of North excellent and informative report on propriate. 7he civilian em iPloUees of

American Aviation, Inc. the NASA Orbiting Astronomical Ob- the A.r Forcc are ful-fledg-d mn,
Anaheim, Calif. servatory program ("Clear Window to bers of the Air Force team and as such

Infinity," May SPAcE DivEsT). But I AFA has a deep and contined inter-
Praise and Barbs would like to point out an error in the est in their wlfre and keen apprcia.-
Gentlemen: "How Serious Are We title, as published, of Dr. Nancy tion of thrcoontribtions.-TI: Em-
About V/STOL," by J. S. Butz, Jr., in Roman, who was also erroneously de- Tois

the March issue is very good. This is scribed as being based at the Goddard
one of several articles by Mr. Butz Space Flight Center, Greenbelt, Md. Agreed
which certainly do keep interested Dr. Roman is based at NASA's Wash- Gentlemen: Your April article "De-
readers up on V/STOL. Unfortunate- ington headquarters, and her proper fense Posture Statement: A Five-Year
ly, I find too few people read these title is Chief of Astronomy, Physics Look Ahead," leaves me concerned,
articles because there is still too much and Astronomy Programs, Office of especially Defense Secretary McNa-
V/STOL ignorance among DoD and space Science and Applications, NASA. mara's statements pertaining to the
the military. But I guess the old saying MAX TENNER strategic manned weapon system.
still holds-"You can lead a horse to Washington, D. C. I cannot understand why a strategic
water, but you can't make him drink." missile system, which has not been

The second reason for this letter is 0 We regret the switch in Dr. Ro- tested under wartime conditions, can be
not so complimentary. On page 37 is man's title, which resulted from an regarded favorably over the manned
a four-photo sequence of a napalm error in our editing of Mr. Byllinsky's weapon system, which has passed the
drop in South Vietnam. Now, as an article, and are happy to set it right. test of combat. A manned weapon
old Marine Corps fighter-bomber pilot -TE EDITons system can carry many times greater
in World War II and Korea, I have destructive power than the missile
dropped a lot of napalm, and I have Expanded Editor's Note system. Not only that, the manned
made a few inaccurate drops. How- Gentlemen: It seems to me that your weapon can be used to destroy more
ever, to print pictures of an inaccu- editor's note in connection with the than one target on any single mission,
rate drop is not very smart. The pilot letter from John J. Kovalic in your and it can be used more than once, as
who dropped the napalmin the four- March issue regarding the closing of compared with the missile system's
picture sequence just heated a lot of certain Air Force installations was one-target, one-mission capability.
canal water. I have seen too many of rather cool in tone. (Continued on following page)
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AIRMAIL CONTINUED

When Secretary McNamara uses his global war may be decided in less
statistics he fails to include that the than a day, a mistake at the Secre-
missiles have been tested mostly under tarial level of command may be fatal.
Iavorable conditions. Nor is there men- WILLIAM OINTER, JC.

tion of the "partial successes"-a mis- Sheppard AFB, Tex.
sile landing twenty-five miles from the
planned impact area. More important, * We hope you haven't assiumed Sperry's avionics systems capability
no missile has been tested using a live that our publication of part of Secre- for the USAF C-5A embraces many di-
nuclear warhead. tary McNamara's posture statement visions and many technologies .. . yet

I am not against the unmanned implies endorsement of what he said, emanates from a single source and a
weapon system, but I do think the De- or even agreement. All of your points single responsibility. Behind these ca-
fense Secretary is dangerously playing are wcll taken. We're with you.-THE pabilities is an unparalleled experience
down the importance of the manned EIrons record, which is manifest aboard al-
bomber and overplaying the impor- reccrdtay-
tainice of the missile in a mixed weapon UNITREUNIONS mosteverymajoraircraftflyingtoday.
s\stem. 2d Armored Division For instance, Sperry Phoenix-which

As can be well remembered from The 2d Armored Division ("Hell-on-Wheels") offers the automatic flight control sys-
World War II, the development of will hold its annual reunion August 6-8 at the tem and flight computers for the C-5A
theP-47Thunderboltweaponsystem Sheraton-Park Hotel, Washington, D. C. For , a w l

further information contact -isaworldleaderinprecisionaircraft
was delayed because someone thought Col. R. F. Perry flight controls. The Sperry SP-50 Auto-
air-cooled engines were inferior to Box 2115
water-cooled ones. How many of our Satellite Beach, Fla. 32937 pilot is inservicein theBoeing 727.

bombes wee los forlack i a ong-The SP-50A has been developed for
bomberswerelostforlackofalong- 7th Bombardment Group (H) the Douglas DC-9. Other Sperry auto-
range fighter escort that could have Former members of the 7th Bombers held a
been saved by the P-47? Or how many Reunion at the Officers Club, Hamilton AFB, matic flight control systems fly every-
of our fighter pilots died needlessly in Calif., May 14. Honored at the Banquet was thing from heavy transports and

iiiferior aircraft? former Commander, Maj. Gen. Conrad F. bombers to fighters and helicopters.
, stNecrason, who retires from active duty this

Secretar McNamaras stand on the he7thwhoarenot Sperry's Information & Communica-
controversial unmanned weapon sys- "on the list" should send their names and cur- tions Division offers "heads up" in-
tem versus the manned weapon sys- rent addresses to the following in order to

tern leaves too many importantcities- update our records. Chimn strument displays and integrated
temle Larry Heuser, Chairman Loran-Inertial navigation. "Heads up"
tions unanswered for acceptance of his 2 Cervantes Blvd.
stand. While the outcome of the next San Francisco, Calif. 94123 instrument displays project flight in-

formation on the wind-screen, to
achieve nearly "VFR" flight realism in
all weather. Sperry's Loran-Inertial
represents a major advancement in
practical all-weather guidance systems
for reliable, long-range service.

From Sperry's Radiation Division comes
some new and highly specialized air-
borne radar applications-the new
dual-band, multi-mode radar exclusive
with Sperry; the radar altimeter which

M III Iprovides exacting altitude information
(based on experience with the APN-

l... 150 and APN-42A); and rendezvous
beacons. Sperry radars are currently
in the C-130, C-133, KC-135, C-141.

Providing the critical heading and at-
IMPALA SPORT S EDAN titude reference platforms on which

modern high performance aircraft de-

"I don't m ind paying a little less pend is a specialty of Sperry's Inertial

If you don't mind paying a little less next time you rent a car then call Division. Experience includes the

AIRWAYS-one of the nation's leading rent-a-car systems. With AIRWAYS Bomb/Nay System for the B-58, plat-

you save money because you're not paying for high overhead airport forms in the X-15, B-70 and Vulcan.
facilities. There's really no convenience in having a desk at the airport Currently, Sperry's SGN-10 Inertial
because you're not saving time, so why pay for it? - Especially when one Navigation System is in production for
phone call will get you a brand new 1965 Chevrolet Impala or any other Pan Am's fleet of 707 jetliners.
fine car. And AIRWAYS' lower rates always include gas, oil and insurance.
So, if you don't mind paying a little less, call AIRWAYS. We'll probably Fieldsupportisassuredbytheseason.

arrive before your luggage. FRANCHISES AVAILABLE ed Sperry Field Engineering staff.
WRITE FOR FREE INTERNATIONAL DIRECTORY For the C-5A, Sperry can "cut the mus-.

All major credit cards accepted, A IR tard" with the best.
AIRWAYS RENT-A-CAR SYSTEM, INC.
OverI30offices throughout the United States. DIVISIONS OF
5410 West imperial Highway j f * SPERRY RAND
Dept, 6-AF, Los Angeles, Calif. 90045 CORPORATION
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NewCharger
demonstrates

STOL
General Dynamics' new Charger
is entering its seventh month of
flight testing-short take offs and
landings are now routine.

Here ire facts to help you evaluate
General Dynamics' versatile new
Charger:
1. It can take off with a 1,200 pound
load in 225 feet-less than the length
of a football field. The Charger can
clear a 50 foot high obstacle by taking
off in just 485 feet.

2. It can fly as slow as 50 miles per
hour at tree-top level, or as fast as
325 at higher altitudes. It can attack
dive at 400 miles per hour.

3. It can operate from a jungle clear-
ing studded with four-inch rocks, or
from a muddy field.
4. It can carry 6,000 pounds. This
payload can be cargo or armament.

5. It can take off at sea level, fly 50
nautical miles, circle a target area
for two hours, then return to base
with adequate fuel reserves.

6. It can fly 2,600 nautical miles
without refueling-more than thedis-
tance from Los Angeles to Hawaii.
This makes possible quick tactical
disposition to anywhere in the world.

7. Its two 650-horsepower PT6A17
turboprop engines can be changed in
the field by two men in 30 minutes.
TheChargercan beeasilymaintained
with a minimum of ground support
equipment.

8. It is ideal in rough terrain for any
of these jobs: close air support, re-
connaissance, surveillance, cargo
transport, helicopter escort, evacua-
tion of wounded.

For information, write: Convair
Division of General Dynamics, Box
1950, San Diego, California.

GENERAL DYNAMICS
Convair Division



By Claude Witze
SENIOR EDITOR, AIR FORCE/SPACE DIGEST

A Limit on What We Can Do
VASHINGTON, D. C., MAY II

If we run out of other people to feel sorry for in this

turbulent spring, we can always turn to the historians.

Whatever their specialty-military, political, social, or eco-

nomic-the chore of compiling the record in a way that President Johnson.

makes sense will be elephantine. Maybe it can't be done. asking for money to

To begin with, there is an extremely complex man in fight the war iii

the White House. One experienced observer has written Vietnan, told

that President Lyndon 1. Johnson is not what the scholars Congress it also wa,

call a "conceptual thinker." This, alone, will complicate voting to persist in

the job for the historians. It is reported that the Presi- our effort to hialt

dent does not like to philosophize about the tides of Conunm.

history. He wants to act, or at least to react, to the crisis

of the moment. In the past couple of weeks events in the

Dominican Republic have been heaped on top of those

in Vietnam to stimulate Mr. Johnson and add to his

burdens.
It is old hat, by this time, that in Vietnam we have _wid World Ilot

to reconcile our role as "advisers" with our limited and

restrained utilization of airpower. There was an unful- into the hands of a hand of Comnmnlist conspirators."

filled requirement for air strikes in Vietnam (uring this There was some skepticism about this, and it was

reporter's visit there last summer. On page 33 of this understandable. The State Department had said our troops

issue, Jerry Greene tells how airpower now is being used. would not take any sides in the conflict, but at least one

The effort of the President to portray this shift was put in admiral had predicted what the President would say four

his own words when he sent a request to Congress on days later or, more accurately, the admiral said it four

May 4 for additional funds-700 million-to fight this days before the President did.

war. He said, "Each member of Congress who supports It is not necessary to labor the point that the credi-

this request is also voting to persist in our effort to halt bility of what is put-in the record by government officials

Communist aggression in South Vietnam. Each is saving is not high. The press, of course, is convinced that its

that the Congress and the President stand united before government is trying to manage the news, and the case

the world in joint determination that the independence of for this is not without foundation. But there are other

South Vietnam shall be preserved and Communist attack factors, almost all of them centered in the entire question

will not succeed." of how our policies are formulated and how we decide to

These words were a manifestation of the President's use money or soldiers or homibs or simple conversation to

eagerness to show he is supported, that the "consensus" carry them out. The "Conduct of National Security Policy"

is in favor of what he is doing. Dissension in Congress is the label put on it by Senator Henry M. Jackson, Demo-

annovs him. The dissension of the press is almost equally crat of Washington. Mr. Jackson is chairman of what now

annoying and a topic of more discussion. is called the Subcommittee o National Security and

This brings us to the second situation in which there International Operations of the Senate Committee on

is need for a reconciliation of what we say with what we Governmiient Operations.

do. A few days ago top Administration spokesmen were A new set of scholarly hearings on this subject will open

strained to explain different reasons that were given for ini afew days. The Senator says lie will "take a frank and

the dispatch of Marines and Army troops to the Dominican impartial look at America's number-one problem-the

Republic. Were they there to protect American nationals conduct of national security policy." The session will be

in Santo Domingo or to prevent a Communist takeover- a continuation of work the'Senator has been doing since

another Cuba? Historians will find the record badly mud- 1959.
(lied, with both rationalizations on the record. In a preliminary memorandum, setting the stage, Mr.

As recounted by the President, it would appear that Jackson still detects an "absence of a clear sense of direc-

our forces started out with one mission-to protect the tion and coherence of policy at the top of the government."

Americans-and wound up with another-to keep the He laments the ambiguity he finds when the executive

Reds from taking power. Mr. Johnson made it sound as if branch of the government deals with foreign affairs. He

the Communists, many of them trained in Cuba, had says this ambiguity results in missed opportunities and,

joined the revolution a few days after it started. He said whiat is worse, setbacks in advancing our purposes. Here

that "what began as a popular democratic revolution, are the words of the committee paper:

committed to democracy and social justice, very shortly "It [ambiguity] encourages departments and agencies

moved and was taken over and really seized and placed (Continued on page 17)
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PUT YOURSELF IN THEIR SHOES
Put Zero Defects in everything you d

J-4-

(Zero Defects: the art of doing it right the first time)
It started as a formal Martin program to eliminate errors emphasizing pride of craftsmanship to eliminate errors
on the Pershing missile project. before they occur.

It spread to every project in every Martin plant. We think ZD is good business. It means more efficient
The Department of Defense endorsed it as a quality industrial production. It means more security purchased

standard, and over 300 other aerospace firms adopted it. for each dollar. And, most important, it means more reli-
That's ZD-Zero Defects-a minute-by-minute program able, more maintainable hardware for the nation's military

to reduce the rejection rate of parts and components by and civilian aerospace programs.

MARTIN COMPANY
A DIVISION OF , ,ITIN / I l CORFPO \ION
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AIR FORCESFPBR ALMANAC

Air Force/Space Digest's 15th Aniiual reference volume of Air Force affairs for
fourteen years.

AIR FORCE ALMANAC * Special articles by top Air Force leaders.

Including two special analyses in depth The 1964 ALMANAC included pieces by
the Secretary and by the Chief of Staff of

"THE AIRPOWER LESSONS OF the Air Force.
WORLD WAR II" * Special reports on major USAF commands.

by DR. ROBERT F. FUTRELL, * Guide to Air Force Bases- a perennial
Aerospace Studies Institute, Air University favorite with Air Force and industry readers.

and e Gallery of USAF Weapons - Bombers,

"INDUSTRY IN WORLD WAR 11 Fighters, Missiles, Helicopters, Trainers,
Cargo, Utility, and Experimental Aircraft,

- AN ASSESSMENT" with a description of each which includes
mention of the major contractors respon-

plus sible.
All the regular editorial features that have * Analytical articles by the prize winning AIR
made the ALMANAC a year-round, desk-top FORCE/SPACE DIGEST editorial staff.

110,000 Circulation Guaranteed The September ALMANAC is a must for
advertisers who want to reach the world's most

15, 000 Extra Copies important aerospace audience. With 15,000
extra circulation at regular advertising rates

The September ALMANAC issue is an im- and year-long reference life, the ALMANAC
portant event for readers and advertisers alike. is the greatest advertising value of the year.
In addition to the regular monthly circulation To reserve advertising space, or for additional
of AIR FORCE/SPACE DIGEST, at least 15,000 information, call or write:
extra copies of the September ALMANAC
issue will be distributed to various key groups A IR FOR CE/SPA CE DIGEST
. . . through the major Air Force Commands The Nation's Largest Aerospace Publication-

. . . to the top level government executives BPA Audited Circulation of 95,287

from all services and agencies attending AFA's ADVERTISING HEADQUARTERS

AEROSPACE DEVELOPMENT BRIEFINGS in 880 Third Avenue, New York, N. Y. 10022
Washington, D. C. in September . .. to a spe- PLaza 2-0235
cial list of key men in DoD and NASA. Los Angeles * Chicago * Washington, D. C. * San Francisco
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AIRPOWER IN THE NEWS -CONTINUED

to mount their horses and ride off in all directions. It Senator Jackson is no dove. Yet his "hawkishness" is defi-
fosters pressure groups and empire building. It creates nitely limited by what he perceives to be our capability
strong temptations for Indians to act like Chiefs-and for and the size of the problem.
Chiefs to look for cover. . . . "In the best of circumstances," the committee memo-

"The result, to use a word in fashion, maY be disarray randum says, "it is difficult for the powerful to escape the
-a disarray inviting others, including members of Con- yes-man hazard. It is easy for a man to confuse his posses-
gress, to peddle, sometimes in an irresponsible manner, sion of power with the possession of knowledge. In certain
their own special tonics for our national aches and pains. departments and agencies, pomp and circumstance add to

"The result may also be an unwarranted extension and the danger that the executive may believe his own pub-
scattering of American commitments which may have to licity agents."
be redeemed by the American soldier backed up by the
American taxpayer. The Chief Speaks Out

"The very dimensions of the national security organiza-
tion are part of the problem. On the twentieth anniversary of V-E Day the Russians

"It is too big for any one man-even one with extraor- paraded their rockets again. And there was a television
dinary energy-to know all that goes on. It is so big show, picked up by the American networks, that the Con-
that unusual knowledge and acumen are needed to draw inunist announcer said was "a stern warning to aggressors."
upon its resources when conducting national policy." It was called "Rockets in the Defense of Peace" and showed

Mr. Jackson's group faces five critical questions: test firings of a whole family of missiles. Included were
* How can executive departments and agencies be pictures of Russian antimissile defense installations. Then

better furnished with timely, coherent, sharp-edged policy
guidance on national security issues?

* What more can be done to staff and organize the
Department of State to provide leadership across the whole
front of foreign affairs?

* What can be done to relate the concerns of the State,
Defense, and Treasury Departments so that these agencies
may better reinforce each other in their international
operations? Senator Henry M.

* How can we fight the tendency for organizations to "Scoop" JacksonI
overexpand as problems nultiply and become more cm- says the conduct of
plex and as knowledge becomes more specialized? our national

* Hocan we arrest the tendency of individual agen- security policy is
cies-encouraged by pressure groups-to enlarge their Ameriea's
jurisdictions and to outlive their'problems? "numb1her-onie

If these queries appear distant from the current prob- problem."
lems in Vietnam and the Dominican Republic that call for
almost daily decision-making in the White House, it is be-
cause they hide the details. Senator Jackson is aware of
this and makes reference to the individual complexes that
lead executive officials to "sweeping declarations of our
world mission" even when the words commit the United
States to projects it cannot always carry out. He says this
conduct can leave us "entangled in projects that are incom-
patible with the real needs of other peoples, or are, in some
cases, actuall repugnant to them." there was the firing of an antimissile missile that inter-

It is clear that Senator Jackson believes there is a bit of cepted an ICBM. One Nloscow report said it was assumed
American folklore-the idea that we can do almost any- that the films were at least three Nears old.
thing, anywhere-that is being outmoded. He thinks there Only a few days before this exhibition, Gen. John P.
is a limit on what we can do. He expanded on this theme McConnell, USAF Chief of Staff. made an appearance be-
in a speech early this month at Boston College: fore the National Press Club. The audience is considered

"The 'can do' philosophy grows out of America'ssue- the most receptive in Washington and the platform ideal
cessful experience in taming a continent, building a free for putting things on the record where they will stick. The
society, and developing the most productive economy the General probably didn't realize it. but he wrote the intro-
world has ever seen. But even the United States cannot do duction for the Communist scenario. Clearly disagreeing
everything. with the school that believes military technology is on a

"Forpower is relative. It cannot be measured except in plateau, he asked for "quantin advances." He said hebe-
relation to another's power. Strictly speaking, it makes no lieves we have the competence and resources that will per-
sense to say, as we often do, that the United States is strong. mit additions to our deterrent capability of a magnitude
We should use the comparative-the United States is as big as the atomic bomb in the past.
stronger-or weaker-in this or that respect than some General McConnell suggested that USAF has require-
other state." ients that could be met "througlh holder approaches and

He added later that power is relative to the goals sought through the discovery of new phenomena or revolutionary
and that we can use limited power when our objectives techniques." It can be assumed that he has accurate knowl-
are limited. He said President Johnson has made it clear edge of Russian capabilities and could have predicted what
we have a limited objective in Vietnam. The Communists they could show world TV audiences.
there must realize we have put a high price on their own "For instance," the Chief of Staff said, "it is generally
success, higher than they may be prepared to pay. (Continued on following page)
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AIRPOWER IN THE NEWS __N TINUED

taken for granted that the best, if not the only possible priations wilho defended the progran. The' were Joh C.
defense against hostile ICBMs is another missile, an anti- Stennis of Mississippi in the Senate and George H. Mahon
ICBM missile. of Texas in the House. The former gave the more complete

"This may well be the case, but conceivably, there is explanation. He said that $100 million was needed for con-
some phenomenon or technique waiting to be discovered struction, and that it will be matched with another $100
that might eventually lead to a far more effective system million salvaged by the Defense Department out of savings
for preventing any hostile missiles from reaching our shores. and deferred projects. Another item of $135 million will e
If such a system could be conceived and developed, it would used for maintenance and operation, to keep the Army,
mean a tremendous boost to our deterrent posture." Navy, and Air Force moving in the battle. Approximatey

There are other plateaus of military technology that he $275 million is needed for ammunition. Mr. Stennis indi-
thinks can be challenged, if we have the will to do so. He cated that some of this will be used to replace fnds already
gave the example of the gap that exists between our most spent out of other pockets in order to keep the boys shoot-
powerful conventional munitions and the smallest nuclear ing in the months past. Then there is work to do on the
weapons: modernization of anmunition, rockets, aircraft, and related

"If some phenomenon-perhaps already known or yet to equipment. The final major item was $180 million to go
be discovered-could help us fill that gap in firepower, we into the procurement of aircraft and helicopters and the
would gain a vital advantage in conventional warfare. Such necessary spare parts.
.subnclear'munitions would give us the capability to attack In the debate, Senator Karl Mulndt vanted to know how
Major strategic targets vith greater effectiveness and pre- a defeat of the $700 million request would be interpreted.
cision, yet vithout the problems and risks involved ill the Senator Leverett Saltonstall replied for the committee. He
use of nuclear weapons." said Mundt had gone to the heart of the matter.

From these areas wherethere is a requirement to press "If we do not pass the appropriation by a very substan-
the frontiers of technology, General McConnell turned to tial vote," le said, "it will be reflected not only in Southeast
the premature dismissal of proven systems. He said "some Asia and in the Communist countries, but in every one of
students of strategy" feel that the manned bomnber is obso- the countries that are our friends today and who are count-
lete and should be phased out. ing o ius to carry on the leadership of the free world." He

"I am convinced," he said, "that for the foreseeable added that disapproval also would amount to repudiation
future there will be continued need for a considerable um- of ain earlier joint resolution il support of the ar already
her of bombers and for a variety of other manned systems, passed by Congress.
and that it is necessarv to replace tile obsolescent types Senator Albert Gore of Tennessee argued bluntly that
with newer and better ones." He added that -he hopes there our soldiers, sailors, and airmen are in Vietnam, fighting
will be an Advanced Manned Strategic Aircraft (AMSA) the war, and there is no choice but to support them. He
to replace the B-52 in the 1970s. said, however, that ie did not want his vote to give them

On the subject of space, General McConnell agreed with this support misinterpreted. He was not voting an endorse-
the civilian analysis that says the requirements for a mili- ment of American policy in Vietnam. The Gore criticism
tary mission are not clearlt defined. was the mildest from the small minority of protestants.

The other major area for emphasis by the Chief of Staff Senator Jacob javits of New York, who voted yea on the
was his concern about the men who make up the Air resolution, used the debate to tell President Johnson he
Force. He pointed out that today's equipment requires per- wants to be consulted before we bite off inather big job
sonnel with above-average intelligence, education, and in Vietnam, as we would if we sent in a fill] division of
training. And, he said, money alone will not attract them. troops. He said, "I hope the President will not let this vote
If it would, USAF could be manned by mercenaries. go to his head."

There were others who took this viewpoint, such as

79 Pages of Debate Senator George D. Aiken of Vermont. He made it plain
that "my vote is not intended as an endorsement of the

It is a tiresome but necessary part of the democratic costly mistakes of the past. nor as authority to wage war in
process. In the Congressional Record for May 5 and 6 there the future unless such war has been declared by Congress."
is a total of seventy-nine pages of fairly fine print, three From Senator Frank Church of Idaho came the observa-
columns to the page, all devoted to debate oil a single sub- tion that the character of the war has changed a great deal
ject. That was the President's request for a supplemental since Congress passed a resolution of support following the
appropriation of $700 million to support the war in Viet- Gulf of Tonkin incident.;slast summer. He said that when
iian. the President took new and big steps, like the extension of

There is no room here to review the entire discussion in the air war into North Vietnam, it seemed that the old
the House and Senate and no man should have to face the resolution still was offered as a conferred approval for his
boring details. The Resolution was passed in the House by program. Will the approval of these funds, now, be coi-
408 to 7 and in the Senate by 88 to 3. In both cases the strued "as giving congressional approval to a future deci-
imargin was generous enough to instill confidence in any sion, let is say, to bomb Hanoi?"
President and his Cabinet. It was, in short, a generous vote Mr. Stennis replied that this is an appropriation bill and
of confidence in Lyndon Johnson's execution of foreign does not set "policy language." He did not think it would
policy, and there are reasonable reports that thisiss what prevent the bombing of Hanoi if the Administration de-
lie wanted more specifically than the $700 million. cided that is what must be done. Mr. Stennis did not feel

It is hard to see low any American call argue against that a vote for the money was a vote for the declaration of
either issue, but some of them did. Ernest Gruening, the war.
Senator from Alaska, for example, took up more than twenty This sample of the argumentation in the Senate suffices
pages of the Senate Proceedings wvith his long speech and for the purpose. There are seventy-nine pages of it, all evi-
reprints of articles, all in some way critical of our involve- dence of how Congress struggles to keep its control that is
ment. being eroded by a constant influx of new problems, mostly

In both chambers it was the top expert o Defense Appro- of Communist origin.-END
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This needle
is invisible

to the human eye
at 75 feet

But it can be found 500 miles out in space
The same sensitive system that can find and track at 2,000 miles. Operate with extraordinary precision at
needles 500 miles out in space can follow an astronaut, frequencies up to 10,000 megacycles per second- and
communicate with a space probe 100 million miles from perhaps far higher.
the earth or detect energy from a galaxy 300 million Thoughitis40yardsindiameterandweighs171tons,
light years away. the Haystack antenna is virtually a perfect parabola. Its

It is the 120-foot microwave antenna system on maximum surface deviation is -0.075 inch.
Haystack Hill at Tyngsboro, Massachusetts. Computer- This milestone in man's quest for knowledge was built
operated, it is the most precise moveable instrument of for the United States Air Force by North American
its size ever built by man... and the most perfect large Aviation/Columbus Division.
X-band antenna in the Free World. Through the diversification of its divisions, North

It can resolve objects down to 1/60th of a degree. See a American Aviation is also a leader in nuclear energy, elec-
target with three orders of magnitude less cross-section tronics, rocketry, aviation, life sciences and space flight.

A
North American Aviation 17

Atomics International, Autonetics, Columbus, Los Angeles, Rocketdyne, Science Center, Space & Information Systems



Letter from Europe

By Stefan Geisenheyner
Editor for Europe, AIR FCRCE/SPACE DIGEST

Europe'sLastStronghold asit has been taken into account in long-range planning.
Europe's LastStronghold By 1938, export sales are expected to show a steep rise,
WIESBADEN, GERMANY as projects presently under way come to fruition, such as

Cancellation of the tactical strike reconnaissance bomber, the supersonic airliner Concorde, several STOL and VTOL

the TSR.2, by the Labor Government in Britain and its designs, and other aircraft and missiles. Until that time,

decision to opt for the F-111 instead apparently ties the French aerospace exports will consist mainly of electronics

British aircraft industry to future dependence on American equipment, missiles, engines, and ancillary supplies.

know-how and aircraft design. Since Germany and Italy A breakdown of export figures for 1963 and 1964 illus-

succumbed rather early to the political and economic pres- trates the nature of the decline and the emerging trend.

sures generated by the concentrated US export sales drive, In 1963, missile exports accounted for thirteen percent

the French aviation industry has now become the last of export sales. In 1964, missiles represented twenty-five

stronghold of European aerospace independence and ex- percent of the total. The decline of airframe sales in 1964

port capability, to 51.4 percent as compared to seventy percent in 1963
The best standard by which to measure an industry's was to be expected. The electronics and equipment sector

financial stability and soundness is its export records. For continued the gradual rise dating from 1961, which in

the French aerospace industry, these figures are in re- 1964 accounted for 8.8 percent of the export business.
markably good shape and give credit to the long-range A further clue to the goals of the French aerospace in-

planning ability of its leaders. France's aerospace exports dustry can be found in the distribution of its goods on the

in 1964 represent about fifteen percent of the total indus- world market. The French are wasting little time in trying

trial export business of the country. This percentage indi- to crack the American market. Iistead, the French are

cates the vital importance of a healthy and productive concentrating on newly emerging nations-particularly
aerospace industry for France and the stability of her those which seek to pursue a middle course between com-

finances. munism and the West-and on Australia. Half of its 1964

The year 1963 was closed with a record-breaking export exports went to those customers; only 12.2 percent went

figure of over 1,589 million francs (about $318 million). to the US. Australia, in fact, has been France's best cus-

The 1964 export total, 1,507 million francs (about $301 tomer for the past three years, primarily through its orders

million), heralds the beginning of a gradual decline which, for Mirage III fighters, missiles, and associated equipment.
according to the experts, will reach its low in 1967. This France has been putting money into its military pro-

downward trend is not causing undue concern, however, grams, but industry spokesmen believe the government is

MAIN SERIES
Production, Orders, Export (FRANCE and FOREIGN MARKETS)
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The joint Anglo-French

supersonic transport, Concorde,
shown here in model form, is

the only sizable joint venture
France still is involved in.
Because of political problem.
the Concorde may lose the lead
lime it now enjoys when the

US supersonic transport pro-

The French Breguet short takeoff and landing transport, Shown flying over the clouds is a prototype of the Super
above. has just finished a denlmstratiol tour in t1e t S. Caravelle, powered by two GE C]805-23C jet engines. It
It is likelY it will bring large exporlt sales to tie French. is a refined oefsion ofte ( shiort- to uiedinno-angeC:aravelle.

inipairing potential export possibilitis bI not funiiding ai- tion of 1 Iifiter-train[er aircraft, in l-arning pilI ,
ficient research for civilian projects. An industrial commit- aid possibly some helicopters. But, in view of the availa-
tee stated recently that "one must sow in order to harvest." bility to Britain of the F-111, the French may now decide
This statement was undoubtedly intended as a reminder to design, construct, and sell on their own a variety of
that, over the past five years, foreign orders have repre- promising civilian projects in which Britain might have
sented three times the sum expended by the government participated.
for research and development of its own products. The only joint venture on a large scale remains the

Since continued export of aviation products is manda- Concorde which, with all the political squabbling now go-
tory to maintaining the present favorable balance of pay- ing on, may be delayed to such an extent that it will lose
ments in France, the government will likely be persuaded most of its time advantage over the American SST. To
to keep the vital aerospace industry alive-and indepen- assure a market for the Concorde it was considered essen-
dent. Though out-and-out promises have not been forth- tial that it be available at least two years before the SST.
coming, nor have any official announcements been made, With or without Britain or any other European coun-
it is assumed that the French government will increase its try, French plans are laid to achieve an export figure of
investment in research and development during the next 2,200 million francs (about $440 million) in 1970, which
few years, at the same time remaining the best customer would mean an increase of 160 percent over the average
of its industry. It can also be expected to encourage a exports of 1960 to 1964. This goal could be reached if the
further concentration of the industry through mergers to right aircraft, missiles, and engines are developed during
increase its effectiveness and competitive position in world the next several years. One does not need a crystal ball to
markets. guess that aircraft like the STOL Breguet 941, the Super

There have been some efforts, too, at developing closer Caravelle, the ,Mystbre 20, and the Potez Magister twin-
ties with other European aviation industries. Discussions jet trainer, plus a variety of small jet engines, will become
between France's de Gaulle and Britain's Prime Minister sales hits abroad, as some already are. French policy over
Harold Wilson in April led to a decision to increase tech- the past years has been to develop aircraft of the gap-filler
nological cooperation between France and Britain. How category; that is, designs for which a maximum require-
extensive this cooperation may become depends in some ment and a minimum of competition exist. Such designs as
measure on whether or not Britain accepts the US offer to the Calion, a short-haul airliner; the Mercure (alias
buy F-ills in place of the TSR.2. Mystre 30); military medium-sized helicopters of the SA

Aviation ministers of the two countries had met earlier 330 type; or new simple missiles can look forward with
this year when, on the tacit assumption that the TSR.2 assurance to finding customers.
would be canceled, there must have been some discussion With sights set on future scientific development, France
about joint development of a first-line combat aircraft. The was one of the first European nations to enter the space
status of this project is now uncertain. France will appar- race. The French government considers this ficfd to be a
ently participate with Britain in the design and construe- (Continued on following page)
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LETTER FROM EUROPE CONTINUED

pacesetter simply as a result of its approach to space ex-
pihration and exploitation in its many unilateral projects.

Thus, the aims and tendencies of the French aeronautical
industry for the future can be summarized as follows:

. To fill national requirements through a coordinated
producition effort.

2. To produce aircraft and equipment of new and orig-
inal design specifically for the export market.

3. To participate-if compatible with French foreign

policy-in European cooperative programs, in particular
if their scope makes national financing unrealistic.

4. To follow a policy of internal industrial cooperation
to obtain the best utilization of existing facilities.

5. As an extension of point 4, to coordinate and cen-
tralize as many small companies as possible in the frame-
work of the existing big companies, to make industry as a

whole more competitive.
6. To continue a strong national space program as the

spearhead of military and technological progress.
OIL- ~ ~Realization of all six points is welluinder`way. Thanks

to excellentand far-reaching planning, keyedto e aulle's

From tile outset tile Mtrc 20, above, an executive jet foreign policy, the French aerospace industry today is the

aircraft, has had success on the international market. strongest and healthiest on the continent. It has its woes,

Options and orders for more than 100 have been logged. but if the present policies can be maintained in the face

of ever-growing international pressures, it anticipates a

promising future.-ENx

Above is a model of the French Mystire 30, now called the
Mercure. It is a short-haul airliner that is to be put on
the international market about three years from now.

vital element for the success of its aerospace and associated

industries and, therefore, gives full support to its national

space program. This domestic program, which includes ex- The Alouettc 1, below, sd Alouette III helicopters have
theupertmopheewihroket been and still ire best selling French exports. More than

tensive exploration of the upper atmosphere with rocket half of those made have been sold to other countries.

probes, the launching of satellites with the wholly French-

designed booster Diamant, and advanced studies of rocket

motors using high-energy fuels, is funded lavishly as com-

pared to the support given to the international space pro-

grams in which France participates.
This attention, however, has a military background.

Since the US is not willing to supply France with medium-

range missiles needed to deliver the French A-bomb, the

decision was made to develop a national missile program

on the basis of self-generated technology. The Dianmant -

booster contains the know-how and, in part, the hardware
necessary for construction ofaPolaris-type missile which

will equip French submarines in the late '60s or early '70s.

These submarine-based missiles will in the beginning coi-

plement the bomber command's Mirage IVs and later
replace them.

France is a member of ELDO (European Launcher De-
velopment Organization) as well as ESRO (European
Space Research Organization), instituted to advance Eu-

pean space technology and to launch satellites with Euro- This French Super-Frelon medium helicopter is presently
pean-constructed boosters. In the framework of these or- a contender for a massive order from the German govern-

Iganizations, France has become the undisputed leader and mient. Its chief competition is the US-built Vertol Chinook.
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In a fight at tactical altitudes the F-5's agility gives it

an advantage over the highest-performance aircraft.

Its short turn radius enables it to circle onto the tail

of its adversary.

With the F-5 on his tail, what are his chances of

escape?

The F-5 carries both cannon and air-to-air missiles.

V,



If the enemy tries to break off and run, cannonfire can the faster, higher-flying airplane enter and leave

or a Sidewinder can get him. combat as it chooses. Once engaged, it must fight to

If he goes for altitude, a missile will outclimb him. the end.

In the air over a tactical battlefield, short turn ra- So if you're flying a Mach 2 airplane at 50,000 feet

dius, rapid acceleration, high rate of climb, outstand- and you see an F-5 down there, don't be tempted to

ing maneuverability, long endurance are what count. bounce him. Stay up where it's healthy.

The air-to-air missile is the equalizer. No longer NORTHROP F-5

"...and in one and a half turns
we were sitting on his tail."

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

Ohio; Forbes AFB, Kan.; and Dess

Lined up on the ramp at AFB, Tex.
San Isidro airport near MATS units cane from Dover AFB,

rtvoltition-torn Dominican Del.; Charleston AFB, S. C.; McGuire
capitaofSantoDomingo. AFB, N. J.; Norfolk NAS, Va.; Hunter

C-130s unload men and AF, Ca.; Kelly AFB, Tex.; Hill AFI,
equipment to safegnred Utah; Moffett NAS and Travis AFB,

.uneieancitizens and lre. Calif.; and McChord AFE, Wash.

ent a Commniiist take- ly May 10 the MATS aircraft had

oer of the island repubic. returned to their normal global mis-

Some 300 USAF tran- sions. A number of TAC aircraft were

ports delivered almost retained to fill US Army and Marine

17,000 people and 16.000 Corps resupply requirements.

tons of sutipplie.. ' Though the struggle within the
Dominican Republic was far from
settled as this was written, the speed
and scale of the US action provided

siin(:)o. D. C., MAY 13 Air Force at Shaw AFB, S. C., who clear evidence of US determination to
When order is restored in the rebel- was designated USAF Task Force oppose any further encroachment of

lion-torn Dominican Republic, much Commander under the US Command- communism in this hemisphere and
of the credit must go to President er in Chief, Atlantic, planes arriving our ability to render swift and effec-
Johnson's swift decision to commit US at San Isidro were unloaded and, tive aid to US allies.
military forces to protect American often without shutting down their en-
lives and prevent a Communist take- gines, departed within minutes to re-
over. Part of the credit must go as well turn to the US. There they took on Mariner IV is hourly chalking up
to the ready transport planes of the new loads and new crews and were new records for long-range communi-
Military Air Transport Service and flown back to the beleaguered island. cations through space as it continues
Tactical Air Command which deliv- TAC crews operating from Pope toward its rendevois with Mars on
(red US personnel and equipment to AF1 told of flying round-trip missions July 14. On April 29 it reached a
Santo Domingo. in eight and a half hours. TAC C-130s straight-line distance from earth of

Between April 29 and May 10, were drawn from Langley AF3, Va.; sixty-six million miles, still transmit-
USAF transports had landed 16.995 Sewart AFl, Tenn.; Lockbourne AFIB, ting engineering and scientific data,
people and 16,382 tons of supplies
and equipment in the Dominican Re-
puiblic. Included in the supplies were
food and medicine distributed to Do-
innican victims of the struggle as well USSR showed off this
as to US military and civilian person- three-stage solid-
nel. Some twenty C-130 sorties early fueled intercontinental
in the operation moved an entire 100- missile in Moscow
bed hospital from Pope AFI, N. C., parade on May 9 cele-
to San Isidro airport just outside brating twentieth anni-
SantoDomingo. versary of V-E Day.

.At the peak of the airlift opera- Shown !ere with war-
tion, 328 USAF aircraft were directly head, it also served as
rnvolved-155 C-130s from TAC, booster for Soviet Vos-
lifty-seven C-130s and ninety-seven tok and Voskhod

124s from MATS, and nineteen C- manned spacecraft.
L19s from CONAC.

Directed by Maj. Cen. Marvin L.
\leNickle, Commander of TAC's Ninth -Wie worl4 Ioo non, sonoto

26 AIR FORCE/SPACE DIGEST June 1965



to beat the mark set by the Soviet
Mars I spacecraft in March 1963 when Three cgilles inl

it stopped transmitting sixty-five mil- huge XB-70A werv

lion miles out. damaged wheni an

Mariner IV may also have out- inspectioll plate
stripped the Soviet's Zond II, directed broke loose and

toward Mars only five days after the citered air intake

US spacecraft was launched from Cape while plane was fly-
Kennedy, Fla., on November 28. A ing at Mach 2.6

Soviet scientist attending a space sym- over Edwards

posium in Chicago earl\ in May dis- AFB, Calif.

closed that Zond II has been "knocked
out" of operation, presumably by solar
radiation or micrometeoroids. plane to higher speeds toward its goal search airplane which might eventually

MarinerIV, expected to reach the of Mach 3 at 70,000 feet. achieve orbital speeds has been fore-
100-million-mile mark from earth cast by Gen. B. A. Schriever, Com-
on June 6, has not come through un- mander of the Air Force Systems Com-
scathed. An ion chamber experiment The Soviet Union's fifth moon-ex- mand.
designed to measure certain levels of ploring spacecraft, called Lunik V, Speaking before a symposium on
proton and electron radiation has hit the moon in the Sea of Clouds on advanced propulsion concepts in Palo
stopped functioning, but the space- May 12. Inarare prelaunch announce- Alto, Calif., late in April, General
craft continues to transmit other inter- ment, Soviet scientists said the flight Schriever said the Air Force is stud-
planetary measurements, and the TV objective was to test "elements" of a ing the possibility of using hydrogein-
camera, which is to be turned on to soft-landing system. burning, supersoniccombustion ram-
send back photos of the Martian The soft landing didn't come off. jet engines, known as Scramjets, to
environment, is apparently in good Nor did the USSR announce any power hypersonic aircraft. Several en-
slape. other results of the test, except to saythaharetdalfifomaio gine manufacturers, including Mar-that "a great deal of information was qadGnrlEetiGretCr

obtanedwhihisecesarforur- quardt, General Electric,GCarrett Cor-Swporation, and Pratt & Whitney, are
USAF's XII-70A jet bomber ran into ther elaboration of a system for soft working on Scramjet engine designs.

a snag on its twelfth test flight when landing on the moon's surface." "The Scramjet is the most prom-
three of its YJ93 engines were In an article not directly related to ising approach we have today for sus-
chewed up by a stainless steel inspec- the Lunik V mission, a Soviet engineer tained hypersonic flight," he said. "It
tion plate that tore loose from the main explained that the main difficulty they could be used effectively on hyper-
wiing apex just under the fuselage and face in achieving a soft landing is not sonic aircraft with both military and

jas draNx into the inlet for the threeing (f retrorockets hotin de- commercial applications,"
right-and engines. terminingjustwhentofirethem. The Scramjet can be flexible enoug

Piloted v Nort American's Al This problem is compounded by tooperateatspeedsaslowas2,500

White and USAF Lt. Col. Fitzhugh tie2.5-second time lag in receiving mph and eventually might reach
Fiultoi, the Valkvrie had just reached signals fromthecrafton itsexact po- 17,000 mph, General Schriever de-
its test objective of'lach 2.6 at 65,000 to a y it io back clared. Meanwhile, lightweight air-
lect-fastest and highest flight to date toFirfrom eart e the retrorockets frame structures capable of withstand-
-when the mishap occurred. It slet would not prevent the vehicle from ing the high skin temperatures of more
up a violent buffeting and for a few than 2,0000 F generated at hyper-

I plottI lthe hl smashing into the moon; too soon,moments the pilots thought they might and it might either be propelled away sonic speeds, while carrying the
have to abandon the multimillion-dol- Scramjet's liquid-hydrogen fuel at tem-

1fromn its target or, wvith thrust exlar plane. But as the speed diminished, h peratures of -423, F, are technically
the buffeting tapered off and they hausted, be drawn by the moons feasible.wtgravity to a crash landing.were able to bring it in. These are prolems that the US He estimate thaft r flights of

Replacement engines are available mustalsoslve beforeitsends its first the research aircraft could be made
for those damaged, and skin repairs Survelortolve reotmoonds i g in the early 1970s with design of the
wIont take long. But North American this fall hypersonic aircraft following in three
and USAF officials are making a to four years.
microscopic survey of the XB-70's Experience gained with the research
skin surfaces before subjecting the Development of an 8,000-mph re- airplane could make feasible the de-

velopment of recoverable launch vehi-
Soviets also dis- cles, he indicated, which would per-
played this forty- mit delivery of payloads into space
foot mediumil-range at well below the cost of curreit
ballistic missile boosters.
mounted on heavy
tracked mobile .
latincher in V-E Comparative tests of thiee turbo-

prop utility transport aircraft as a pos-

Dubbed "Iron sible follow-on to the Helio U-10
Courier in air commando operationsMaetii" bi' were recently completed by the Tacti-

western observers,
wee roetrs, calAir Command's Special Air War-

fare Center at Hurlburt Field, Fla.wasshown for The three planes tested are the De
first time. Havilland Turbo-Beaver, the Helio

.-- ruie Woratos (Continued on following page)
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AEROSPACE WORLD_

The previous unofficial distance ree-
ord for an operational F-105 flight
was set on February 14, 1964, by six

liadis, SAFA-1E pilot Pacific Air Forces Thunderchiefs from
lindisSAFAi ath Tac Fighter Wing at Kadena

checkshis "daisyat- in a flight from Guam to New Zealand,

ter" boib load before covering 4,422 miles in seven hours

strike against Viet andforty-fivemioutes.
Cong. Pipe affixed to

nose of500-l.b ombs The Royal Australian Air Force will
causes them tou x- host a tactical air exercise in eastern

iiode aove ground, Australia early in October in which
i ng fragmenta- USAF and Royal New Zealand Air

Force will participate, Australian De-
fense Minister Shane Paltridge has
announced. The exercise, scheduled
to run from October 4 to 17, is the

Stallion, and the Pilatus Turbo-Porter. such as conductive-layer electrical first of an annual series involving the
All are turboprop versions of piston- heating of windshield glass, and auxil- three Air Forces. It will also represent
powered utility aircraft, employing a iary thrust devices will also be studied the first test of the RAAF's Dassault
United Aircraft of Canada PT6A-6 Mirage 111-0 jet fighters in comparison
engine rated at 550 eshp. with fighters of other nations. US will

Tests conducted by pilots of the Two USAF F-105 pilots on a routine he represented by Pacific Air Forces,
Ist Combat Applications Group at rotational flight have set what is be- which will provide six F-105s, four
Hurlburt included short takeoff and lieved to be an unofficial nonstop dis- RF-101 reconnaissance planes, five
landing, rate of climb, speed-power tance record for an operational flight KC-135 tankers, and eight C-130 Her-
evaluations, and stability control. in the Thunderchief fighter. cules transports, while the Australian

Turboprop aircraft have distinct ad- Maj. Burris Begley and Capt. AF will fly Canberras and a dozen
vantages over conventionally powered Thomas C. Hopkins of the 421st Tac- Sabrejets in addition to six Mirage
planes, particularly when operating at tical Fighter Squadron, McConnell 1II-0s.
high altitudes. The plane eventually AFB, Kan., flew nonstop from Hick-
selected will be used for aerial resup- am AFB, Hawaii, to Kadena Air Base,
ply of ground forces and guerrilla Okinawa-a distance of 5,730 miles- The 613th Tactical Fighter Squad-
hands, troop paradrops, psychological in nine hours and forty-four minutes, ron, 401st TF Wing, England AFB,
warfare operations, and visual and aided by in-flight refueling. La., won the Tactical Air Command's

photo reconnaissance.
W--- .With wings and flaps

Aspects of aerospace technology extended, USAF
applicable to automobiles are beinIg F-111A departs from
sought by researchers at Cornell Aero- Ft. Worth, Tex., for
nautical Laboratory. As examples of Edwards AFB, Calif.,
aerospace developments which miglt to undergo extensive
contribute to driving safety, Raymond flight tests. Mean-
McHenry, CAL project engineer,sug while, first prototype
gested the use of radar to mainti Navy's F-111B ver-
spacing between cars or to avoid o)- sion was rolled out at
stacles, image-intensification devices Grumman's Long
for driving at night or in fog, and Island plant on
atdio cues to varn the driver when May 11.
he strays from his lane. Developments
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__COlTINiIlED

Forerunner of shuttle vehicle to sup-

ply orbiting spacecraft, Northrop M-2
is sketched as it would appear from
B-52 mother ship in glide tests to
begin soon at Edwards AFi, Calif.

Match Point VI weapons meet at Hurl-
hurt Field, Fla., in April, with a score
of 18,795 points.

Second place went to the entry of ' p
the 354th TF Wing, Myrtle Beach,
S. C., with 17,570 points, and third to

the 3d TFW team, also from England ai
AFB. Other teams represented the 31st FatsScruuisasystem .
TFW, Homestead AFB, Fla., and the

27th and 474th TFWs of Cannon AFIB, Fats is a one-man band. He does not work for Hydro-Aire. Fats
N. M. has a marvelous time with banjos and guitars and drums and

In Match Point competition, con-
testants are selected at random only thingslikethat.Inamannerofspeaking,heisasystempersoni-
a few days beforehand. At Hurlburt, fied, a sort of musical series of components. His ability to coordi-

teams were graded on pilots' skill in nate these components into a heart-rending "Sweet Adeline" is

locating and destroying dispersed and an art in itself; but so is the more basic mastery of each individual

partially hidden targets under cond i instrument. X Hydro-Aire does not make music. It does make
tions resembling actual combat, ane valves, actuators, pumps, motors, filters, electronic control cir-

directtheirstrikes. Intelligencel rief- cuits, solid-state devices and a vast repertoire of other compo-

ings and debriefings also figured in nents. It understands hydraulics, electronics, pneumatics, electro-

the scoring. mechanics and fuel systems. And in this combination of systems

knowledge with components experience there's a very happy tune

Gradiial redlction in Strategic Air for the aerospace industry. Examples: electro-hydraulic control

Coimaids mannedbomber force aid systems, temperature control and coolant systems, even complete

deletion of Atlas and Titan I missiles fuel management systems. Outstanding example: Hytrol Mark1,
are reflected in a number of recently the world's leading automatic braking system for jet aircraft. It

announced organizational changes in combines advanced servo-hydraulics with solid-state electronics.
SAC. This system and its electro-mechanical predecessor are standard

The 820th Strategic Aerospace Di-
vision, Plattsburgh AFB, N. Y., will equipmentonmorethan11,000aircraft.'*Morerecently,we've

be inactivated June 25 and the 816th been developing liquid coolant pump assemblies for environ-

Division, Altus AFB, Okla., on July 1. mental control and life support on space satellites. And we've

Plattsburgh AFB will be assigned built anew air vane hydraulic servo control system for an ordnance
to Eighth Air Force's 817th Air Divi- type missile. It includes a hydraulic piston type pump, fluid filters,
sion, Pease AFB, N. Hf., and Altus
AFB to the 819th Division at Dvess reliefvalves,de-pressurizingvalves,servovalves,dualpiston

AFB, Tex. At the same time, the 819th actuators and accumulators.g One of these days we may even

will be transferred from the Fifteenth use all this know-how to figure out something to make life easier

to the Second Air Force, along with for old Fats Scrud. Meantime, we'll be appearing regularly in this
its 461st Bomb Wing, Amarillo AFB, space to fill you in on certain details. If you can't wait to get the
Tex.

Clinton-Sherman AFB, Okla.,now big picture, we've got about 5,000 copies of a brochure that de-

assigned to the 816th Division, willbe scribes Hydro-Aire in detail. They costa lotof money. Please send

transferred to the Eighth AF's 17th for one. On your company letterhead. Ready? All together now!

Strategic Missile Division, Whiteman
AFB, Mo., and the 13th Strategic Di-
vision, F. E. Warren AFB, WVo., will oDVISION OF CRANE
be shifted from the Eighth AF to 1 iR O.IRE
Fifteenth AF on July 1.-END 3000 Winona Avenue, Burbank,California
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Capability:
When you think
of com munications
capability,
bear this in mind.
Western Union has
prove that it has the administrative, technicaland
engineering skill to conceive, design, install and maintain the most sophisticated, com-
plex communication systems ever devised.Beyond that, Western Union
has proved that it has the flexibility to work with military and civilian
government engineers and communications experts,
and with the operating agencies,
in the development of systems
that meet each user's needs.

That takes doing. And know-how. And can-do.
And has-done, in hardware, in software, in entire in-

frain . Control center in the AUTODIN systemformation systems.
It takes experience and vitality. It demands a penetrating insight into the



,user'sneeds.It calls for technical understanding that keeps pace with today's advanc.

ing knowledge. It requires managerial judgment; the resources, techniques and tenac.

ity that bring a contract in as ordered, as promised.
In short, it takes capability. Western Union Capability. You saw it at work in

the development of the Defense Department's AUTODIN (Automatic Digital Net-

work). This complex system-the world's most advanced digital data network, for

which Western Union is the prime engineering contractor and system manager-

proves the point: Western Union has the ingenuity to develop, install and service

communications systems of the highest capabilities.

That's Western Union for you.



ASSIGN
THE

TOUGH
HAULING

JlOBS
TO THE

Sling the load, fill the cabin or extend the cargo out each cabin
door, the UH-1F can air-haul your awkward loads. Hovering
as an aerial crane, it can pick up two-ton loads from terrain
inaccessible to ground vehicles or airplanes. Add seats, and
ten passengers plus pilot are accommodated or add litters to UmAcomme l ELUM
evacuate three litter patients. SmGIs5COUnswomI

Low maintenance requirements assure high availability for the 00
UH-1F. Turbine engine requires no warm up, speeding search BELL
and rescue missions. Selected by the U. S. Air Force because HELICOFTE R
of its low cost, low maintenance requirements and outstanding CoiwFwNY

Fort Worth, Texas
performance, the UH-1F extends its usefulness by its heavy- A Division ofBe//Aerospace Corporation

lift capabilities. Put this Bell to work. It can take it! A Company



Although it is true that the Vietnamese war must

be finally won on the ground, it is equally true that

the war cannot be won without airpower. The use

of airpower, Vietnamese as well as American, is

having an increasingly important military effect

on the Viet Cong. In addition, airpower is also

providing an important deterrent to large-scale

Communist aggression against Vietnam's neighbors.

Here is a veteran military reporter's story of . . .

MrpoUwer[ Unnu.

By Jerry Greene

DA NAN, Sournii Vii.NAll aid lastingly, Da Nang is air, the springboard for the

HE aircraft are different, the pilots seem a little nation's most unique experience in airpower diplo-

older than they used to be, but the atmosphere macy.
is the same, and you feel almost at home in the Those strike launches quickly became routine after

drenching tropical hcat and swirling dust as the they were first ordered last February-as routine

bomb-laden jets waddle into position and creep awk- as any military operation can be when directed against

wardly toward the end of the runway. You've stood an armed enemy.

on the edge of the flight line and watched this scene They were, in fact, handled in a routine, profession-

a hundred times back in that old war a full genera- ally efficient manner from the outset by a group of

tion ago, yet the lump still rises in the throat as it highly trained experts who were ready when called

always did at the sight of American planes airborne upon.
for combat. There's the feeling of pride, and the The USAF had written a brilliant chapter in mili-

haunting, unspoken fear that some may not make it tary history long before the first jet took off on a strike

back. mission across the seventeenth parallel dividing line

You know you are watching men at war, whatever between North and South Vietnam, thus formally

label may be hung on these operations by the states- entering American units into combat. We observed

men and historians of a later day. And you know that the writing of this chapter three years ago and are

the name Da Nang is destined for a high spot in the seeing it in progress today. From our experience we

nation's archives and a place of honor in the military offer this summation: It is true that the guerrilla war

records. All branches of the armed forces could justly must be won finally on the ground, among the people

claim a share of the Da Nang story, but fundamentally (Continmed on folloicing page)

burns after blasting bo I S

Seventh Fleet aircraft thau

destroyed five enemy boat,

some fifty miles north of III,

seventeenth parallel ii late

April. Shadow of Navy

recon piale can he .
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Prime targets in escalation
of air war in Vietnam in
recent weeks have been~

supply lines. One of the
spans of this 350-foot
highway bridge along Route
12 was completely destroyed
in a mid-April US raid.

oNESPAN DROPPEFD

and by the people. But it is e(ally true tliat thisxwar lttle air force organized, trained, nurtured. and
cannot be won without airpower. Airpower has kept brought into combat readiness and actual combat by
the government effort alive and prevented defeat; the Americans in the short space of less than ten
airpower will eventually point the way toward victory. years. It hasn't been easy; there is bitterness and

An examination of the action over Vietnam will misunderstanding in the record. But the total achieve-
e.plain these convictions. ment can only be described as magnificent.

More than Vietnam is involved in the story. Laos The USAF had to start from scratch back in 1955,
and Thailand also figure importantly. But the part with organizational direction, pilot training, equip-
of the story involving them must of diplomatic neces- ment, maintenance, and supply. Some primary training
sity be obscure. Laos is run, technically, by a coalition was done in South Vietnam; much more in the US.
government which includes segments of the Commu- By 1957, the VNAF had 4,000 men, a fighter squad-
nist Pathet Lao. Like the Viet Cong of South Vietnam, ron of twenty-one old F-8F Grumman Bearcats and
the Pathet Lao is a tool of the Communist Viet Minh thirty-two C-47s, along with an assortment of L-19
of North Vietnam. There are no American forces in (now O-iA) liaison types pressed into multiple duty
Laos. But Prince Souvanna Phouma, the "neutralist" as trainers, transports, and observation craft.
premier, has requested and been supplied with Ameri- Today the VNAF has 10,000 men and nearly 300
can aircraft to conduct aerial reconnaissance of areas aircraft, with the striking power packed into four
held by the Pathet Lao, and has authorized use of squadrons of A-1i and A-1E Skyraiders. It is com-
armed escorts for the photo planes. manded by the fiery Brig. Gen. (who calls himself

The USAF and the Navy have shared the recon Air Vice Marshal) Nguyen Cao Ky, one of the most
duty; the "escorts" have been vigorous in their pro- powerful of the coterie of generals which exercises in-
tective work; and a total of six US aircraft have been fluence in running the nation.
lost to enemy fire. Phouma has a nifty and aggressive The final "crash" transition of the VNAF into the
little one-squadron air force of his own, equipped Skyraiders, the completion of the combat-training
with T-28 types, plugging away at Communist posi- cycle, came last fall, after which all squadrons be-
tions and suspected concentrations. came available for combat-and the kill rate of Viet

Thailand has been marked openly by the Chinese Cong from air action skyrocketed.
Communists as the next objective, after Vietnam, and There were tough years along the way. In the
the Thais have asked and received substantial, tangible days of the T-28s and the B-26s great debates raged
guarantees of support from the US. Thailand's Air over whether or not American instructors were flying
Force has more than nine squadrons, four of them combat missions with or Without Vietnamese student
jet fighter-bomber, equipped with F-86s. The country copilots. Grave questions were raised even in Con-
has half a dozen air bases capable of handling jet gress about the choice of aircraft picked for the Viet-
aircraft, several of them serving as home for USAF namese mission. But it was obvious here in Vietnam
squadrons which could stage through Da Nang when that USAF was using equipment that the Vietnamese
required. Thailand wants nothing said about activities could be taught to handle and maintain under field
of its guests who for all public purposes are there, conditions that were, and are, rugged at best.
purely for the defense of Thailand. In 1961 from the Thirteenth Air Force in the

The record of the USAF in Vietnam must begin Philippines came the "2d Advon," an advance echelon
with the VNAF-the Vietnamese Air Force, inevi- of the 2d Air Division, to lend a hand with organiza-
tably called the "Vee-Naff" by the Americans. The tion and training. An air commando squadron arrived
VNAF is a creation of the USAF, a whole, complete from Eglin AFB, Fla., to provide direct help. Head-
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prophets kept describing, with some justification, a
situation which seemed to be "deteriorating." The
Viet Cong grew bolder; more territory showed red
o0 the maps; and the country's leadership overflowed
with problems. But the Americans and the Vietnamese
kept doggedly at their training, trying to hold who t
they had.

From North Vietnam came a swelling flow of i
filtrating troops, many of them regular army.

In November three things happened: the Viet Cmw
emerged in strength from the jungles, the Vienixuf
Army stiffened, and the VNAF caine of age.

Ground forces, ever skeptical of claims b i ii l
and rightly suspicious of obviously inflated repui
from overenthusiastic Vietnamese commanders, i

long before instituted new procedures for kill ai
damage assessments. A ground count of enemy bodi
had to be verified by either an American adviser
a ranking Vietnamese officer before any strike claim
were accepted or figures released.

Early 1964 ground-counted kill statistics werci
encouraging. In January there were 270, Februarv

only forty-one, and March 300. This last was not bet-
tered until July when 420 were recorded. The conit

The latest gamte in air war is cialed "lutiter-Killer"' hy dropped steadily each month to 200 in October.
pilots. Low-flying observation aircraft scan country-side The lyrical Operations Summary issued by the 2I
for Viet Cong, relay finds to A-ills for strafing missions. Air Division last November 23 tells its own story od

quarters was established at Tan Son NMut, the mili- what happened in the eleventh month: "Tactical air

tary-commercial field at Saigon, and a joint operations operations in Vietnam [today] equaled the record

center-now called Air Operations Center-was cre- high [number of missions for one day] set three days

ated to direct combat and supply missions, ago as fighter-bombers of the Vietnam Air Force,

It was, and is, "joint" to the letter. Each desk is guided by forward air control observation aircraft,

shared by opposite numbers, the Vietnamese com- pounded Communist Viet Cong concentrations in vir-

manding, the Americans advising. This is the operating tuallv every corner of the strife-torn Republic. Their

headquarters of General Ky and Maj. Gen. Joseph bombs and 20-mm. cannon fire demolished fifty-nine

Moore, Commander of the 2d Air Division now based Viet Cong structures and damaged four others. A

here and the senior American air adviser. VNAF C-47 aided the successful defense of a district

The American jet squadrons used in strikes against headquarters against a Viet Cong night assault. USF\I

North Vietnam are, of course, solely under US and VNAF aircraft [today] completed a total of 440

command. successful operational missions."

Subordinate air support operations centers were The confirmed ground-count kill for Noeminer ex-
established at each of the Viet Army Corps headquar- (Continued on folloieing page

ters for conduct of tactical missions on an area basis
and for coordination with the ground forces. Estab-
lishment of a communications network was a hercu-
lean task in itself, and the growing dependence of the
outlying provincial capitals on air support of all kinds,
civilian and military, brought a corresponding im-
provement program for the local airfields and bases.

The VNAF base at Bien Hoa, a dozen miles from
Tan Son Nhut. was chosen as the major supply depot,
and mobile maintenanceteams ofAmerican techni-
cians were sent fromi base to base teaching and train-
ing. There were ordnance teams and meteorologists.
USAF gave the VNAF a solid foundation.

An idea of the expansion can be seen in a report
that Tan Son Nhut was handling 20,000 flights per
month, and Da Nang's traffic had increased more than
twenty-two times in the four years before the United .
States squadrons moved in to begin their strikes in

t NAI and tSAF advisers in vorps ttactical o etion renter
the north. at Pleikt receive a all for air support. Joint ceiters were

The first ten months of 1964 were grim, and the formed in 1961 to direct combat and resupply missions.
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ceeded 1,300 and went to 1,200 in December. The
1,000 per month or better rate held through the first
quarter of this year.

From this time forward, the VNAF pilots have been
asactive as mad hornets, flying air-cover missions for
ground operations, interdiction, close support and
escort, throwing in a dash of tactical air evacuation,
search and rescue, and visual reconnaissance. USAF
pilots are now allowed to fly their own missions using
Skyraiders from the two air commando squadrons
in addition to continuing training activities. This has
beefed up the available bomber force by about one-
half.

VNAF, of course, has helicopters, used largely in
supply, evacuation, and troop-lift missions, and the
old plugging fleet of C-47s. The TO-Is are still han-
dling primary flight training at Nha Trang. USAF advisers have brought their customs as well as

Vietnamese forward air controllers are also being Iheir skills to the Vietnamese Air Force members they have
trained. Here, new Vietnamese Air Force pilot gets thetrained, but there aren't nearly enough of them, and traditional dunking after completing his first solo flight.

most of the work thus far-a dangerous job in light
observation aircraft-has been handled by TAC pilots in North Vietnam. In the premission briefing, the
who are also doing the training. The Skyraiders are Vietnamese pilots had been instructed to pull up
used as both escort and support for the Army's heli- sharply to the right after dropping their bombs and
capter troop lift. to resume place in the formation.

They have invented a dandy new game out here The USAF adviser, in his own Skyraider, noticed
recently called "Hunter-Killer." A helicopter or an as he pushed over into his dive, that the North Viet-
observation aircraft will drift along at low level to namese were throwing up a thick barrage of light
draw fire from enemy positions. This is the best antiaircraft fire to the right of the target area, a cur-
known way of"finding" such emplacements.When tain through which the departing aircraft were flying.
"found"thesnooper marks the spot, yells for help, He dropped his ordnance and pulled up safely to the
and gets out as best, and as fast, as he can, while a left, calling by radio to the planes following him to
swarm of loitering Skyraiders dives for the target. switch signals and avoid the fire zone. The American
The "hunters" are not pestered by insurance salesmen. was astonished to see the next two Vietnamese planes

It is a notable boast of the VNAF that not a single pull right, catching a handful of slugs. Both, however,
convoy has been ambushed successfully when escorted made it back safely and the USAF captain had to
by fixed-wing aircraft. sit down with them and explain patiently that some-

American instructor-advisers remain with the VNAF times circumstances required that orders must be
squadrons, often accompanying them on missions in- changed.
side and outside the country. South Vietnam has only three air bases capable of

An example of the work of the advisers came in comfortable jet operations, here at Da Nang, at Bien
one of the early attacks on a heavily defended target Hon, and at Tan Son Nnit, on the outskirts of Saigon.

H, I 0-11) Iia.oa aicrai
performs a wide variety

jobs in Vietnam, including
protective escort for ground
convoys. If aircraft spots
signs of Viet Cong ambush,
it calls in supporting combat
aircraft orbiting nearby.
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job is illist 11111Orldlt to ueC-

cessful deployment of

airpower. Here a USAF con-
troller-adviser and his VNAF

counterpart, aided by a
USAF radio operator, move
into position against VCs,
ready to call in close-supoport

Many of the provincial capitals have fields which are Pilots have been putting this aircraft down on, and
acceptable if absolutely necessary. They are 3,000, or taking off from, strips where a sane civilian wouldn't
maybe 4,000 feet long, paved with pierced steel like to trundle a wheelbarrow-and collecting bullet
planking or "laterite" (pressed gravelly clay). The holes in the process.
French, when Vietnam was a colony, were mindful We flew in them three years ago and again this
of the small airplane's use in communicating with dis- trip-the last time with a cargo of rocket ammuni-
tant plantations and commercial centers. South Viet- tion destined for a helicopter company down on the
nam has 176 listed airstrips. Unfortunately, many of Mekong Delta. Nothing much seems to have changed
them are less than 2,000 feet long and no more than -except for the growth of a crisp, busy, bureaucratic
sixty feet wide. efficiency at the terminals, made necessary to handle

Those few figures can tell a considerable story to the enormous increase in traffic and human, animal,
an airman when it is understood that a war is very and inert cargo.
much in progress, that the country has only one rail- It all started with a detachment-everything in
road which is daily cut by the enemy, that highway South Vietnam began with a detachment of some
traffic is sketchy, dangerous, and of small volume. The sort-which was once known as the "Dirty Thirty,"
figures spell air transportation, and here again, with- a lone squadron of C-123s trying to supplement the
out the USAF, it's a fair bet that South Vietnam long VNAF C-47s, with little or no communications, ferry-
since would have gone down the Communist drain. ing men and supplies all over the countryside. The
The old C-47 is still in there pitching, to be sure, in squadron grew into the 315th Group. Recognition of
service with both the VNAF and the USAF. But none a sort came in March when the name was changed
can deny that the mechanical hero, noncombat type, from the 315th Troop Carrier Group to the 315th Air
of the war in Vietnam is the noisy, rattling, and gen- Commando Troop Carrier Group, with the four
erally unlovely C-123. (Continied on followinl pa-e)

4444Packing a1 istol. at IS,,F

ground crewman guides

a C-123 into park position
on a Vietnamese airfield.
The FairchildFC-123 is
considered the no0isy. rat.-

IT7tling airplane hero1 of thme

Vietuazin War.
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Airpower is a versatile

niedium, used not only for
(lestruction but also for

helping the common people

of Vietnam, as witness this

paradrop of a cow, needed
by waiting people below.
C-123s often supply units

with fresh meat this way.

squadrons attached given the air commando troop some of the outlying fields, as well as at Tan Son
carrier designation, Nhut. Quang Ngai has picked up considerably. Now

Headquarters for the group is maintained at Tan there is a concrete patch for loading activities-the
Son Nhut, where two squadrons are stationed to main- landing surface is still packed earth-and down along
tain service throughout the southern part of the coun- the runway is a snack bar-a sheet-metal soda palace
try. A third squadron has been established recently with a plain dirt floor. Quang Ngai has more Viet

at Nha Trang, and the fourth, the 311th, is based Cong in the neighborhood, also, and squatting along-
here at Da Nang. The 311th, as a sample, maintains side the strip is a well-used 155-mm. howitzer and a
a daily schedule linking Hue, Quang Ngai, Quin Nhon, pair of 105-mm. howitzers for company.
Plciku, Nha Trang, and Saigon, and keeps a connec- "Sometimes," a C-123 pilot told us, "I've had to
tion with Bangkok, flying across Laos. come in under a barrage being laid on those hills ovcr

The 8th Aerial Port Squadron was brought in to yonder."
establish and operate badly needed terminal facilities; Firing around the C-123s isn't always friendl.
the 315th Group has in recent times been airlifting Snipers haunt the fringes of the airfields, even, occa-
more than 10,000 tons of cargo and personnel monthly. sionally, at Tan Son Nhut. Mostly they use rifles,

Here at Da Nang, and at Nha Trang, and at Can sometimes automatic weapons-particularly when bad
Tho in the Delta, and mostly at Tan Son Nhut, the weather, of which there is a great deal, forces the
315th Group and the port squadron operations look lumbering aircraft to make long, low approaches.
like stateside MATS terminals-buses at selected Steep, high mountains ring most of the coastal air
spots to ferry passengers out to the flight line, and a bases in the northern part of the country, restricting
public address system that intones at precisely the the approach paths severely. One pilot reported his

proper hour: "Air Commando Troop Carrier Group C-123 had been hit by gunfire seven times in three
315 announces the departure of Flight 007 for months.
Plciku. . . ." These scheduled milk runs are but a part of the

Tan Son Nhut, naturally, is the hub and the cross- story.
roads. Soft chairs fill the waiting room, never enough The group also uses the short grass strips, old and
of them for the crowded assemblage of passengers, new, to supply Special Forces outposts deep in the
Americans and Vietnamese of all branches of the jungles; some units in remote areas too rugged to
service and civilian technicians. Heavily armed Spe- permit strip construction are supplied by paradrop.
cial Forces troops mill about the snack bar alongside The C-123s are called for all sorts of emergencies-
the small Vietnamese. You might see a naval officer, no-notice lifts of reinforcements, evacuation of ref-
an occasional snoopy reporter, a TV cameraman ugees, the transfer of anything that will fit inside the
laden with gear. Tan Son Nhut boasts a stereo system fuselage. Live cargo, from chickens to pigs, is not
which wafts out sweet music, the kind that makes a unusual.
man think of things other than war. Some of this live cargo is food for the outposts

There is, among the passengers, a constant struggle where the troops have no refrigeration and must
for priorities, for a place in line. The aircraft take on butcher their own fresh meat. Cows, on occasion, have
what passengers can be carried after the cargo load experienced the joys of parachute delivery.
has been fixed. Three years ago, passengers on the Then, with the VNAF and the air commando
C-123s were stuffed into parachute harness; the squadrons, the 315th Group is on call for flare drops,
chutes aren't worn any more. a procedure developed into a fine art in this war. The

In three years improvements have been made at Communist guerrillas customarily attack by night,
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and most often direct their attentions to relatively iso- These C-123 pilots have a hand in another phase
lated outposts. The word "relatively" is used with of this Vietnam war, which has been treated casually
reservation because frequently these outposts are in the news dispatches but is deserving of the highest
within a few miles of downtown Saigon. honors. This is the conduct of pilot rescue operations.

It has become established practice for outposts or There has never been anything like it in combat.

villages under night attack to call for illumination. In Aircraft losses were heavy in one particular raid,
some areas airborne flare alerts are flown, and the staged partly from this base. Six planes were lost to

planes on station can reach a beleaguered spot in min- ground fire. What didn't make the headlines was the

utes. The multimillion candlepower flares pop out of fact that five of the six pilots were recovered.

specially designed racks in the tail loading doors The rescue of the fifth and last pilot to be brought
of the C-123s, giving bright visibility to the battle- back was quite spectacular. The pilot was forced to

field, robbing the Viet Cong of a shield of invisibility. eject from his crippled plane deep in the most rugged
Often, the appearance of the flares alone is enough mountainous jungle, eighty miles northwest of Da

to force the enemy to break off an attack. On other Nang. His signals were heard and seen, eventually,
occasions, the missions are sustained for extended but long after dark.

periods. A C-123 loaded with flares took off, accompanying
A typical 2d Air Division daily activities summary a rescue helicopter, homing in on the downed pilot.

reports: "The flareship commander called for fighter Flares brightened the skies over the area where the

support, and two A-1Hs rendezvoused over the target officer had signaled, and the missing man was spotted.

area. By the light of 123 flares, the Skyraiders blasted Then the aircraft used a new wrinkle in night opera-
the enemy positions with bombs and cannon fire. The tions, one which has proved its worth in night opera-
insurgent force gave up the attack and dispersed after tions in Vietnam. The C-123 was equipped with the

more than an hour of heavy action." ultrabrilliant strobe light, and the aircraft made a low

That same night, many miles away at another out- pass with this piercing illumination, giving the heli-

post, a VNAF C-47 crew dropped forty-two flares in copter observers a clear chance to spot any possible

less than an hour, "exposing the VC force to the small ambushers in the immediate vicinity. None seen, the

arms and automatic-weapons fire of the post garrison. helicopter dipped swiftly. Minutes later the aircraft

The VC broke off the action and dispersed shortly were en route back to Da Nang, and one more missing-

after 1:00 a.m." in-action turned into a returned-safely.

Still another reports: "At 8:55 p.m. a USAF C-123 They are going all-out in these rescue operatios.
flew to the aid of an outpost near the coast of the Exact current figures are not disclosed, but official

Mekong Delta northeast of Sec Trang, which was the reports indicate that at least eighty percent of all

object of a Viet Cong night attack. In the next three pilots shot down on strike missions have been recov-

hours, the USAF crew dropped 105 parachute flares ered.

overthebattlearea,exposingtheVCgrouptothe An older report sent to Congress early in the year
saie that during the period July-December 1964. the

rifle and machine-gun fire of the post garrison. Shortly air escuriceioth Dietnahadartcipte
after midnight the guerrilla force gave up the attack

intothe surroundingjungle."Andyou in rescue/recovery missions involving 293 personnel,
resulting in the assistance to, or the saving of, 145

can find similar ones almostodaily.can fnd smila one almst dily.people. ,This included all types of mnissions 0and was
The sketchy and scattered news reports from ed

Saigoncan'tegintoportraythewarasitisbeing apart from the eighty-percent rate recorded specifieal-
foughtndaanteinigportayfternigtas ae ly for pilots involved in the attacks on targets in North
fought, day after day, night after night, a few planes Vitnm
here, a few there, and a few more somewhere else in Vietnam.
a ceaseless, never-ending probing and pounding. Some-
where in South Vietnam there's always action.

This is no second team flying these C-123s. A full
fifty percent of the pilots in'the 311th Troop Carrier
Squadron here at Da Nang consists of long-experi-
enced bomber pilots who have transferred out of the
Strategic Air Command.

We flew with one major who began his operational
vork with B-17s in World War II. Ie left the service
for a time and went in again for Korea. He graduated
to the 13-36 and put it to bed. le flew B-52s for years
and then went to the B-58. Finally, deciding he ought
to spend more time with his family, he took advantage :
of an opportunity to shift over into air commando
training. A year in South Vietnam and he gets his
choice of base assignments. A captain in the same
outfit here told us: "I flew B-47s for ten years and
never got near a war. I transferred to transports and With safetv belt securely fastened, a C-123 crewman pre-
thirty days later I'm getting shot at." pares to kick a resupply bundle out the rear ramp on signal.
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And all this is being done by a very few, as has on three sides by the Gulf of Siam and the South China
become traditional in the USAF. There are a bead- Sea. A mountain chain with peaks above 6,000 feet
quarters and two permanent Air Rescue Service de- runs upward through the country from the delta, with
tachments in South Vietnam as this is written-one a narrow coastal strip providing the location for most
here at Da Nang, one at Bien oa, and the headquar- of the important provincial cities.
ters at Saigon. Last year the total complement of the In addition to the seasonal monsoon rains, roughly
three consisted of twenty-four officers and sixty-two May to November, there are sudden tropical storms
airmen. and, for long periods, a curious ground haze which is

At Da Nang the detachment has three HII-43 heli- deceptive and troublesome for all sorts of operations,
copters and four HU-16 Albatross aircraft, amphibians particularly for dive-bombing and close-support mis-
which can be found orbiting somewhere in the general sions.
area during strike operations. The orbit paths usually To try to do something about the weather, USAF
are located over the sea, and pilots whose planes are sent over the 30th Weather Squadron, which has
hit and damaged are instructed to make every effort eleven detachments operating throughout the country,
to get out over the water before ejecting. serving as advisers to the Vietnamese, instructors for

Maj. Ronald L. Ingraham and 1st Lt. Joseph P. Vietnamese meteorologists, and, where necessary, act-
Phelan, helicopter rescue crew commanders, were ing independently as a reporting and forecasting service
awarded Silver Stars for a mission on March 2, 1965. for USAF. A fantastic job has been done by the Ameri-
The terse, casual words of the two citations barely hid cans in establishing a dependable communications
the drama of an action typical of their breed. The network in the last three years.
citations noted both officers "flew rescue missions total- At the present time, the weather squadron, working
ing two and one-half hours over unfriendly territory with the Vietnamese opposite numbers, is providing
in search of two downed American pilots." The term service for the Air Defense Control Center, the Com-
"unfriendly territory" may be called the understate- bat Operations Center, the Joint Operations Center,
ment of the month. Both aircraft were under continu- the Transportation Control Center, the Army Flight
ous, heavy fire. Operations Center, MACV, and the US Navy, all in

"After the successful rescue of one pilot," one cita- Saigon. Reports are available, of course, at subordinate
tion read, "Lieutenant Phelan made an approach to an- headquarters and air bases.
other parachute which had been sighted. While hover- Still another USAF outfit, Detachment Five of the
ing over this area in search of the downed pilot, ex- 1352d Photo Group of APCS, is located at Tan Son
tremely accurate ground fire was encountered and a Nhut, providing combat documentary photographic
hit was sustained in one of the rotor blades and Lieu- services, along with coverage of target areas for oper-
tenant Phelan was forced to withdraw. With com- ational analysis. There has been a lot of photographic
plete disregard for his personal safety, Lieutenant work over Southeast Asia which can't be discussed
Phelan flew cover for a second helicopter crew while publicly.
they rescued an additional pilot." Some old hands might be interested to know, how-

Major Ingraham's citation rounds out the story: ever, that on more than one occasion, Vietnamese pi-
l. . . Major Ingraham, after flying cover while an- lots and, sometimes, Americans take off on strike mis-

other helicopter picked up the first pilot, proceeded sions with a grease-penciled target photo strapped to
inland for the second pilot. During this time, the heli- the thigh instead of a map. Some of those targets in
copter encountered continuous antiaircraft and small- the jungle are extremely difficult to locate and identify,
arms fire. and maps, mostly old editions left by the French, can

"Approximately ten miles further inland, the second be substantially useless.
pilot was sighted in the jungle and lifted 100 feet to There seems little question that US airpower is, in
the safety of the helicopter." a sense, on trial in the Vietnamese war. Airmen have

There are at least two TAC pilots who will readily been confronted with a challenge, though it has not
agree that the "gallantry and devotion to duty" of been couched in direct terms. The challenge has what
both Ingraham and Phelan "reflected great credit" on some might term exceedingly unfair restrictions and
both themselves and the USAF. limitations, because airpower is not being exercised

ARS people have the reputation of not quitting as in a full and free manner, but is strongly fettered, to
long as there is the slightest chance-a great comfort be applied in bits and pieces as dictated by the re-
to the pilots in South Vietnam, American and Viet- quirements of delicate international relations. Whether
nmamese alike. the course is proper or will be fruitful must be judged

Weather is a severe problem in South Vietnam to by historians a long time hence.
air and ground forces alike. It is customary for the But there is the challenge, nonetheless, and with
uninitiated to oversimplify and think of the weather total war becoming a seemingly ever more remote
here in the tropics as consisting of the wet and the threat, it may be the only kind of test airpower will
dry seasons. Unfortunately, the facts of the case, as face. There is a realization here, and there has been
in so many other elements of Vietnamese operations, from the beginning, that the task, under the existing
are not quite so simple. In the first place, South Viet- rules, will be of much longer duration than the general
nam is more than 700 miles long, running north and public might have been led to expect.
south, with many variations of climate and topog- It is a mean, hard, nit-picking kind of a job, over-
raphy. The southern delta is pancake flat, surrounded (Continued on page 43)
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WHAT EU LTV AERDSPADE
POti fPut briefly, it is a diversified aerospace

company that traces its aeronautics manufacturing history to 1917, but through its store of engineering and scientific
brainpower, experienced management and investments in research and development produces some of the most advanced
products and services today in the fields of aeronautics, missiles,

space, ground vehicles and range and launch operations management./For example: Aircraft

such as > the A7A, the Navy's new

light attack aircraft ... and -

the XC-142A, the world's largest flying V/STOL..

Missiles such as the Army's new Lance Battlefield

Missile... Astronaut Maneuver-

ing Space Packs such as M.M.U. for Project

Gemini... I, Range and Launch operations

and services through its Range Sys

division ... Rockets such as NASA's

Scout research rocket...and Ground Vehicles

such as the Army's new XM-561.
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fake to the hills...and hover

High terrain may be the optimum for line- the Forward Air Control Parties can be the same 50 nautical mile range.
of-sight communications links, but it totally carried internally. All can be ac- The CH-47A Chinook is in volume pro-
poses tough transportation for men and complished in a minimum of time and duction and as a result of extensive field
equipment. with a minimum of landing site operations and testing was designated
And here's where the CH-47A Chinook preparation. by the Dept. of Defense as "Standard"

will prove itself invaluable forthe USAF's Part of this is due to the tandem-rotor equipment. It is the product of creative
Tactical Air Control System, key to joint configuration which develops high lift engineering and forward-thinking weap-
Air Force & Army coordinated opera- and exceptional balance and stability. It ons system management of the Boeing
tions. This versatile helicopter, with its gives the Chinook the ability to hover Company.
remarkable hover capability, can exter- out of ground effect at a 6,000 foot alti-
nally lift radar and communication sys- tude in temperatures of 95 F; lift an ex-
tems, supplies and ancillary equipment ternal load of 8,200 pounds; take it on a
with the systems personnel in the cabin. 50 nautical mile mission and return to vzE1r0om XzvrszO t
Other missions in the Tactical Air Control base. On missions to low-lying savan- MORTON, PENNSYLVANIA
System such as the deployment of nahs it can perform even better, carrying
vehicles, equipment and personnel of up to 17,850 pounds external payload for



AIRPOWER'S BUILDUP IN VIETNAM CONTINUED

DESTRoEThe fast reaction time of Ih (a \ a , ci mo (I
come addition to the goveriiniat fores. Thei uni

problem has been to find targets worth assigning to
the jet fighter-bombers, but they have been kept bi,.

At the beginning there were only the B-57s and ti
F-100s, while F-105s were on hand for the strikes to
the north. A detachment of F-102s here maintainl
air defense alert; RF-10Is were available for photo
recon missions. The air commando squadrons' A-1.s
could now be flown openly by USAF pilots on their
own attack assignments.

Strikes north were carefully planned with a blendl
4.of USAF and Navy strength, and where possible thc

VNAF Skyraiders were given all the work they coul
do. From the Navy's carriers came an assortment of
F-8s, F-4s, A-4s, and A-ls.This was a two-span steel struss railroad bridge in North - s-4sAe4s ndA-is

Vietnam before it was visited by US airpower in early April. Andastheweeksprogressedsodidthebildu
One span of the 330-foot-long structure was completely and the massing of more airpower here to carry on thedestroyed and fell into river. Approaches were damaged too selective strikes-and to stand ready to meet any

challenge the Chinese Communists might care to offer.loaded with frustrations. But to this noncombatant F-104s came here to replace the F-102s for base de-observer, it is a job which is being done exceedingy fense and escort missions. And there were more F-4s,well. USAF models. Da Nang was busy enough back inDirect US air intervention in Southeast Asia began March, to the point of overcrowding. A Iiotli laterabout a year ago with the Laotian aerial reconnais- it was bursting to overflow proportions.sance missions and later armed escorts. That work has The same critics we hear in the US have bee( actiVebeencontinuedsteadily. here, contending that "indiscriminate" bombing whichThe big buildupcameafter the attack on units of kills women and children and noncombatant civiliaisthe Seventh Fleet in the GulfofTonkin lastAngust, causes great harm, driving countless village peopleand it appearedthattheCommunists,emboldenedbya into the arms of the Communists. Napalm has longood year, might be getting set for a knockout punch. been considered a most effective weapon in the VietThe jets came in then, held strictly on alert for de- nam war, and the terror-value of the fire bomb cannot,fensive purposes. Defensive forces in Thailand were ofcourse,beexaggerated.
strengthened, and a quick expansion of base facilities But General Moore, and all the commanders con-there was broght toanear-crashbasis. cerned, have from the beginning insisted upon extremeThe total preparations w e made under direction care in target selection.tThisprecautionaryeffort haSof the Joint Chiefs of Staff, through the Commander been redoubled with the entry of jets and USAI"
in Chief,Pacific, atPearl Harbor, who coordinated squadrons into the "in-country fighting. Air control-theactivities ofthe SeventhFleetand the Military lers, handling one of the riskiest jobs of any war, areAssistance Command Vietna-Thailand, withitsub- the bosses on the spot. What can be done is beingordinate 2d Air Division. dlone.

Still, the US held back, even after a surprise mortar Nowarcanbequitesocruelasaguerrillawar.
attack at Bien Hoa destroyed and damaged part of a Good men have died because of the Communist
B-57 squadron. A December terror-bombing of the useof women and childrenasagentsand asbomu
Brink Officers' Hotel in Saigon brought no reprisal, planters. And not long agoin a village nearhere, in
but in early February, a mortar attack directly on the themiddle ofthe night,the VietCong gcut the throat
US installations at Pleiku Air Base proved too much. of anddisemboweled a young bride who had tipped a
The USAF went back to war, along with the carriers government patrolto the location ofa cave where a
of the Seventh Fleet. First there were the selective Communist squad was hiding.
retaliatory" raids on North Vietnam, which developed Whenthesqueezeison,andthemortarscrump,

within two weeks into a steady, relentless, continuous, andthe bulletsare thick, the troops inthemud here,
pounding attack-on a highly selective basis. justasi other ars, are uick tocall for "air." he

And within those two weeks, General Moore's Amer- USAF can oheproud of what itisding to answer The
ican jets were unleashed for "in-country" action, call-END
strikes on call on Viet Cong positions within South _

Vietnam itself. These actions required no delaying re-
ferrals to Pearl Harbor and Washington. Where air- The author, Mr. Greene,isa militarywritertfr theiNew
craft were available, they could be used. York ainewtle Daily New s a iiation reportingingth

In the first days, jets working with a forward air three year inthe tarine Corps inWorld War.Her-
controller beat down a successful Viet Cong ambush enthrethned froVitnawhere he spent several e
force along a highway in a mountain pass which per- reportingtheesealation oftheair war for hisnewspapek
mitted the highly successful helicopter evacuation of Hewrot on exclsive story for the ay AIRForCE/SPAC
a full battalion of Vietnamese government troops. DIGEST on Vietnam. This story is a sequel to that report.
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Although alterations in defense policy that have been made during the British Labor

Party's short time in power- the cancellation of the TSR.2 and other aircraft, the

Atlantic Nuclear Force proposal-have drawn a great deal of world notice, especially

in the US, the first Labor defense statement seems to add up to very little change

from the Conservative defense policy. A thorough analysis of Labor's first major

defense statement is offered by an eminent British authority on military policy,

and point-by-point answers are given to the question . . .

British Labor Party's
efense Program-New or Old?

By Norman H. Gibbs

The Labor PartU will ensure that Britain is adequately defended. . . .[Our]

first concern will be to put our defenses on a sound basis and to ensure that the
nation gets value for money on its overseas expenditures. . . . Our stress will be

on the strengthening of our conventional regular forces so that we can contribute
our share to NATO defense ... and [we] will put forward constructive proposals

for integrating all NATO's nuclcar weapons under effective political control.
-LABOR PARTY'S ELECTION MANIFESTO, 1964

M R. HAROLD WILSON, Britain's Prime Minister, VTOL capacity might have been added later; and the

gave only a minor place to national defense in TSR.2, a low-level bomber and reconnaissance aircraft.
his election campaign last year. Politically, that have been cut out. The Phantom F-4, the Lockheed

was almost certainly wise. Actually, it did not reflect C-130, and perhaps the F-111A (TFX) will, respec-
his view of the importance of defense, or of his eager- tively, replace them. In addition, one out of the flect

ness to introduce changes in defense policy. What, of five planned Polaris submarines has been canceled,

then, has he achieved since last October, particularly with no planned replacement.

as seen in the annual Statement on Defense published In the current financial year from £60 million to

in February 1965? £100 million ($168 million to $280 million) will be

The most obvious over-all conditioning factor in the saved in this way and, over the next ten years, £600
new defense program is the need for economy or, in million to £700 million ($1.68 billion to $1.96 billion).
other words, "to relate the resources made available for Mr. McNamara and the US Defense Department are

defense to the economic circumstances of the nation." said to be "elated" with the news, as well they might be.

This is hardly surprising. Quite apart from the per- The Tory opposition in Parliament is, however, pas-
sistent problem of Britain's balance of payments-and sionate in its denunciation of actions which, it claims,
annual overseas military expenditure now amounts to will undermine, and in the end probably destroy, Brit-

£300 million ($840 million), or fourteen percent of ain's aerospace industry. Britain is similar to America,
the defense budget-there is the natural wish of a left- and presumably every other country, in needing a

wing government to save elsewhere in order to spend financial basis for civil technical advance to be pro-

more on social reform. As the largest single item in the vided by military research and development. The

budget, defense expenditure is the obvious place to TSR.2 was expected to provide, among other things,
look for economy. useful information for the development of the Anglo-

The immediate aim of economy is to stabilize de- French supersonic civil airliner, Concorde.

fense costs in real terms. The Labor Government ac- Several points of interest emerge here. First, that the

cuses its Tory predecessors of allowing the rising cost stabilization point of defense costs seems to have been

of defense to outstrip both the changing value of money established at least as much by a comparison between

and the annual rate of increase in the nation's wealth. what is going on in the United Kingdom with develop-

All three, it is planned, will now stay in step. And, at ments in other countries, as by an estimate of what

just over £2,100 million ($5.9 billion) for the year the proper level of defense expenditure should be-

1965-66, the defense budget will absorb about 7.5 per- whether 7.5percent Of the GNP or some other figure,

cent of the gross national product. Savings on previous less or more. Within the last two or three years the

estimates have been affected, partly, at least, by can- United States has substantially reduced her defense

celing contracts for British-made military aircraft and expenditure in GNP terms, even though it is still very

by buying American instead. In the process, the P.1154, much higher in these terms than that of the UK. By

asupersonic low-level strike and reconnaissance VTOL the same standard France spends less than Britain

fighter; the HS 681, a STOL tactical transport to which does. And this year, for the first time in ten years, West
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Germany has reduced her defense spending, and that whole. But the official party doctrine is not and never
by as much as five percent. This point was strongly has been antinuclear. When in opposition, the Labor
emphasized by the Secretary of State for Defense, Mr. Party quarreled with Conservative governments he-
Denis Healey, in a major speech in the House of Con- cause the latter claimed "independence" for Britain in
mons early in March of this year. these matters; and their opposition was based not only

"The fact remains," he said, "that we are still spend- on what they argued to be a spurious claim to indc-
ing a higher proportion of our national wealth on our pendence, but also on the ground that Britain was
defense forces than any other country of our size, than quite unnecessarily adding, for purely national reasons,
any of our major competitors in world trade, and this to an existing sufficiency of nuclear weapons within
expenditure bears particularly heavily on our balance the Western alliance, provided by the United States.
of payments and on the type of resources, both in man- It was, therefore, not altogether unreasonable to ex-
power and in manufacturing capacity, which we need pect, as many did, that in coming into office Labor
most of all to get our economic situation right." would plan to hand over the nuclear defense of the

This concept of Britain doing her fair share and no West entirely to the Strategic Air Command.
more-fair, that is, in comparison with what is done In fact it has done nothing of the kind. True, the
by other powers of her own size and standing-will be TSR.2 has been canceled and so has one Polaris sub-
mentioned again later. marine. But the rest of the V-bomber force will see ot

Secondly, the job of stabilizing real costs is not an its useful life, and the rest of the Polaris subinarine
easy one. Sizable reduction is obviously more difficult program will go on. Some changes of control are pro-
still. More than half the defense budget goes for per- posed in that, while the bombers and submarines are
sonnel and their support costs. And competing for man- now committed to NATO but within the limits outlined
power in a society of full employment means that those in the Nassau agreement of December 1962, they will
costs are likely to rise rather than fall so long as mili- be committed to Mr. Wilson's proposed Atlantic
tary manpower remains at its present level. In these Nuclear Force without reservation.
circumstances there is not the least likelihood that the But what if the ANF proposals fail to gain accept-
Labor Party, anym ore than their Conservative oppo- ance by the other powers concerned, as now secems
nents, would plan to introduce any measure of selec- almost certain? Will the Labor government then r
tive conscription. nounce its strategic nuclear weapons program entirel?

So far as the remainder of the defense budget is con- The longer this decision is delayed, the more difficidl
cerned, the basic problem of modern defense is that it is bound to be. Besides, Britain's nuclear weapons
the cost of equipment rises very much faster than the are now justified at least partly on the grounds that
increase in national wealth. Thus, the only long-term they make it possible to provide some reassurance to
hope of stabilization, let alone actual reduction, is, to nonnuclear po\vers-an argument which, from its co-
quote Mr. Healey again, "to reduce the number of men text in the Defense Statement, appears to imply rwas-
and women in the forces, because then both manpower surance to India and her neighbors against a nuclear-
and equipment expenditure will fall proportionately." armed China.
But cuts in manpower depend on reduction of national Labor's commitment to a nuclear weapons polie\.
commitments. whatever the means of control, goes further than thik.

Although Mr. Healey has stated that he is engaged Such weapons are justified as producing, by an ii-
in a worldwide review of such commitments, in order creased understanding of the consequences of uclear
to measure costs against value to the nation, it is far warfare, a very much reduced likelihood of major war
from clear where substantial cuts can be made unless between the Communist and Western alliances. Thi
the government radically alters some major features has important implications for Labor's views aboit
of its recently outlined defense policy. NATO strategy.

Thirdly, the concept of stabilized real costs is not a The fact that the United States "has developed an
new one. It was explicitly accepted as a condition of overwhelming nuclear strike force which is committed
efficient and economic defense in the famous Sandvs to the direct support of Europe in case of war." is taken
Defense Statement of 1957. On that occasion, too, man- to imply that "it is pointless to tie up resources against
power cuts were a vital item in the process: But then the risk of a prolonged war in Europe following the
it was possible to end conscription. Then, again, econ- nuclear exchange." All that NATO's forces should he
omy was sought through greater dependence on weap- designed for is to deal with "miscalculated incursions
ons than on men, in particular on nuclear weapons. and to suppress any ambiguous and unpremeditated

Despite a smokescreen of phrases, it is difficult to local conflicts first and foremost by conventional forces."
avoid the conclusion that Mr. Wilson's Labor Govern- Current NATO strategy of massive tactical nuclear
ment is now taking much the same line. It will be seen war on land is condemned.
from the quotation at the head of this article that the But so also, it appears, is the Kennedy idea of building
Labor Party election manifesto last year laid stress up larger conventional forces to postpone the appeal
on "the strengthening of our conventional regular to nuclear weapons as long as possible. What is wanted
forces . . ." and there is no doubt that many people, is protection against unpremeditated local incursions
both within and outside the Labor Party, took that to at the lower end of the scale and deliberate aggression
imply a parallel running down of Britain's nuclear at the top; small conventional "police" forces and stra-
armaments. tegic nuclear ones supply all the answers.

Let us be clear about the facts here. There are many Given that all these are matters of unagreed defini-
nuclear disarmers in the Parliamentary Labor Party tion, nonetheless this appears to be a Gaullist strategy
and among Labor's supporters in the electorate as a (Continued on page 48)
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When LEM men
go down to the moon

in ships..
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No"

TRW will help them get back. In 1970 two Apollonauts TRW's 30 pounds of LEM "strapdown" guidance is the
will descend onto the moon in their Lunar Excursion first self-contained inertial guidance system for space. It is
Module (LEM). They will explore the lunar surface, then one of several major Apollo missions assigned to TRW
begin the long journey home. After blastoff they must Space Technology Laboratories by NASA. TRW will also
rendezvous with their return vehicle, holding in orbit 80 provide mission planning and analysis for the Apollo pro-
miles out from the moon. During this leg of the flight a gram. And TRW advanced propulsion technology will
TRW-built abort guidance system will assure their safety. land Apollonauts feather-soft on the moon.

TRWSPACE TECHNOLOGY LABORATORIES
THOMPSON RAMO VVOOLDRIDGE INC.



BRITISH DEFENSE PROGRAM CONTINUED

of massive retaliation. It has been condemned as such what it is doing east of Suez (together with the United

by some of Labor's own supporters, and supported for States) is as much in the interest of Britain's allies as

the same reason by the Conservatives. of Britain herself. "The whole of Western Europe bene-

If such a Gaullist approach to strategic theory might fits from our contribution to stability in the Middle

be thought likely to propitiate de Gaulle himself, La- East," Mr. Healey told the House of Commons. The

bor's next proposal has run into difficulties with both implications of this are, first, that Labor may seek to

France and Germany. The Kennedy MLF proposal reduce yet further its forces in Europe in order to deal

was opposed by Labor-then in opposition-partly be- with crises in the Middle East and Far East; second,

cause it made better relations with Russia impossible that Britain's European allies should take account of

by giving Germany a finger on the nuclear trigger. The what Britain does elsewhere when discussing how to

Labor solution was Mr. Wilson's proposal of an Atlan- deal with common burdens in Europe.

tic Nuclear Force-basically a multinational as dis- In the short term that could imply little more than

tinct from a multilateral arrangement, and one designed a more sympathetic consideration of support costs in

to minimize German participation. Germany or a reduction in the strength of British Army

From the domestic British point of view the virtue of the Rhine. In a longer term it could perhaps lead to

of this proposal-as Mr. Wilson sees it-is that Britain's a degree of specialization hitherto unknown within

nclear weapons would be handed over to a NATO- the Western alliance. Mr. Wilson may be right in

controlled force, thus getting rid of the illusion of claiming that some other countries look to Britain foi

national independence in nuclear matters. Since that a way out of the tangle of their combined political and

illusion is likely to foster a similar error in other coun- military problems. If so, then the concept of sharm

tries, the ANF, so it is argued, would be an important by function could well prove more fruitful than th

antidissemination move. But the American veto im- ANF or any similar project. The trouble is that there

plicit in such an arrangement, as outlined so far, is the is no reason to expect that an approach of this kind

last thing to appeal to de Gaulle. And Mr. Wilson's will, in fact, hold any appeal for Britain's European

talks with the General in Paris in March do not seem allies.

to have gotten him any further along this line. What does all this amount to? That Labor's defense

Even more important, the ANF does not meet with policy is not, so far, very different from that of pre-

German approval. So far as the Germans are con- ceding Conservative governments. And why should it

cerned there appear to be three conditions which must be? The country's interests remain the same, and a de-

be satisfied in any force of this kind: It must be genu- fense establishment of 800,000 soldiers and civilians

inely integrated in manning and control; it must be cannot be radically changed in a short time without pro-

tinder SACEUR's (Supreme Allied Commander, Eu- ducing social and economic dislocation which would

rope) command, and thus be committed specifically to make the cure far worse than the disease. The London

European defense; and the weapons involved must be Tiis called the Defense Statement "scrappy and in-

of a strategic variety. Labor's ANF proposals meet only consequential." But any document which attempts to

the last of these conditions. Already suspicious of what dress up minor modifications as a new policy is bound

is thought to be Labor's anti-German bias, the West to give such an impression. Mr. Healey has assured

German government has shown no sign of willingness Parliament that he is engaged in a comprehensive re-

to compromise on the ANF, whatever its eagerness to view of national defense, and it is possible that a second

get on good terms with the United Kingdom in other statement later this year may genuinely break new

matters. And the Labor Party has, unfortunately, far ground.

too long discounted the possibility that West Germany But it would be unwise to expect that. A new de-

may look elsewhere for a solution to her problems if fense policy, particularly one involving considerable

moves of this kind should, in fact, fail. saving of money and other scarce resources, can be

The last major itemin Labor's defense policy con- achieved by a responsible government only if other

cerns what is called "peace-keeping outside Europe," policies succeed first, thus making possible a reduction

i.e., mainly in areas east of Suez. There are some dif- of national commitments. In disarmament, in relations

ferences of wording -"international peace-keeping" with NATO, in commitments east of Suez, in East-

takes the place of "British interests"-but this is, in West relations generally, Mr. Wilson has announce(

essence, a continuation of Conservative policy as is so his ambition to go further and faster than his predeces-

much else in Labor's first defense program for fifteen sors. But in matters of this significance, movement is

years. The defense of the Indian Ocean and Southeast never fast. Years, not weeks or months, are the likely

Asia areas is still based on Aden and Singapore. Coi- units of time.-Eo

mitments in these areas are seen as both likely to con-

tinue and likely to involve Britain in war or near-war

crises. There is no sign of a reduction of forces there- Norian I. Gibbs is professor of the Histor of War at
despite the fact that two or three years ago it was Oxford Uiversit!; and a Fellw of All Souls College,

Labor's policy to reduce forces east of Suez in order to posts lie has held since 1953. He is a icell knowninter-
build them up in Germany-and those forces will nor- pweter of British defiis policy aid iis articles haue

inally need to operate on a close interservice basis. appe'ared iAiin Foei./SAci Dic:EsT on sevciral occasionls

But there is something new in this part of the De- since 1956. His most recent piece was "Skilbolt, Polaris,

fense Statement. The government bluntly states that and British Piblic Opinion," in May 1963.
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MOTOR

MOTOR RAT
A great motor...

Small: .75" diam x 1.241" length
T/J: 90,000 rad/sec 2

Look at these parameters in a "synchro size" size 8 Output: .3V/1000 rpmfull drag cup motor rate tachometer.

We chose a Clifton motor with good torque (.275 in- Nulls: .015V max
oz), low power consumption (3 watts/phase) and high
acceleration (120,000 rad/sec), and added a tachom- Power Consump. <3W/phase
eter with exceptionally high output for length. Com-
bining them produced a tachometer with the lowest
inertia in the industry for the size, output and torque.

One further ingredient was added. This component rotating components. Look to CLIFTON for leadership
(and our whole, new line of servo motors and tachom- in the servo motor and tachometer field.
eters) is produced by a quality-minded company CliftonPrecisionProducts,DivisionofLittonIndustries,
deeply experienced in the design and manufacture of Clifton Heights, Pa., Colorado Springs, Colo.

O 0 e CLIFTONODUCTS
DIVISION OF LITTON INDUSTRIES



"The performance of the A-11 (YF-12A) far exceeds that of any other

aircraft in the world today," is what President Johnson said of

this remarkable Lockheed-built airplane. The President's words

were underscored in May when the handiwork of Kelly Johnson's

"Skonk Works" showed itself as . . .

-USAF's YF-12A
HE US reclaimed the world absolute speed record records for speed in various categories and one for

for aircraft from the USSR when a US Air Force achieving horizontal flight at an altitude of 80,000 feet.

YF-12A interceptor was clocked at 2,062 mph over Four records were claimed for flying over a 1,000-

Edwards AFB, Calif., on May 1. kilometer closed-circuit course at 1,688 mph. They were
The two-man YF-12A, revolutionary Lockheed-built for speed over a closed circuit of any distance, for

plane formerly designated the A-11, also set five other speed over the 1,000-kilometer course without payload,
and with 1,000- and 2,000-kilogram payloads. It also
logged a record 1,642 mph over a 500-kilometer closed
circuit.

Thus it bore out President Johnson's statement in
announcing existence of the A-11 on February 29,
1964, that "the performance of the A-11 far exceeds
that of any other aircraft in the world today. The
development of this aircraft has been made possible
by major advances in aircraft technology of great

significance to both military and commercial applica-
tion."

Pilot of the IF-12A on the straight speed run was Col. The YF-12A in flight during testing at Edwards AFB, Calif.,

Robert L. Stephens. front, YF-12A task-force director, with where it has recently reclaimed four speed records that
Lt. Col. Daniel Andrn serving as his fire-control officer. had officially been held by the Russians under FAI rules.
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Although dimensions of the YF-12A have not been released, Electronics equipment to operate its fire-control system
it is estimated to be 100 feet long with fifty-foot wingspan. and guide its AIM-47 missiles is housed in the fuselage.

Pilot of the YF-12A on the straight speed run and Chief of Staff, told a National Press Club audience in
altitude mark was Col. Robert L. Stephens, Director Washington early in May that he and Mr. McNamara
of the YF-12A task force, with Lt. Col. Daniel Andr6 are in agreement on its development program as a
as fire-control officer. Crew on the 1,000-kilometer long-range interceptor. He pointed out that the Fiscal
closed-circuit runs were Maj. Walter F. Daniel, pilot, Year 1966 budget contains $28 million for continuing
and Capt. James P. Cooney, fire-control officer. The work on its electronics and fire-control systems.
500-kilometer mark was set by Major Daniel with "Secretary McNamara hasn't rejected it," he said.
Maj. Noel T. Warner as fire-control officer. "I think we're going to need it, and therefore I think

The flights were performed in accordance with the we'll get it."
internationally recognized rules of the F6d6ration For designing the A-11, Clarence L. (Kelly) John-
A6ronautique Internationale (FAI) with headquarters son, Lockheed's Vice President for Advanced Develop-
in Paris. The new records have been submitted to FAI. ment Projects, was awarded the Collier Trophy for 1963

Of the seven records set by the YF-12A, four had by President Johnson at the White House last Septem-
officially been held by the Soviets-speed in a straight her. He had previously received AFA's Theodore von
line, 1,665.9 mph; over a closed circuit of any distance, Kirmn Science Trophy at Honors Night on Septem-
1,491.9 mph; over a 500-kilometer closed circuit, 1,452 ber 11, climaxing the 1964 AFA Convention in Wash-
mph; and for altitude in horizontal flight, 74,376 ft. ington, D. C.

The three 1,000-kilometer closed-circuit records were -ALLAN R. SCnouN
officially held by a USAF 13-58 piloted by Maj. H. E.
Confer at Edwards AFB in January 1961 at 1,284.73
mph. The USSR in mid-April, however, had filed with
the FAI new claims for these marks of 1,441.5 mph,
reportedly flown in an experimental E-266. These
records had not yet been certified by FAI when they
were topped by the YF-12A.

Dimensions of the YF-12A have not been released,
but it is about 100 feet long, with a fifty-foot wing-
span. Electronics equipment to operate its Hughes
ASG-18 pulse doppler fire-control system and guide
its Hughes AIM-47 long-range missiles is housed in a
twventy-foot section of the fuselage.

The plane is powered by two Pratt & Whitney J58
engines, each producing more than 30,000 pounds of
thrust with afterburner.

Commenting on reports that Secretary of Defense
Robert S. McNamara does not intend to commit the 'The YF-12A stands on the flight line beside the massiveXB-70 experimental bomber giving an idea of its size,
YF-12A to production, Gen. J. P. McConnell, USAF which is extremely large compared to present interceptors.
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Over-all US international political and strategic positions, despite

recent events, remain a combination of detente plus a form of minimum

deterrence. This new stability is based upon rationales that are

open to question: That, with the 1962 Cuban missile crisis, we convinced

the USSR she must "coexist" with us or risk nuclear war, and that

a technological solution to the arms race does not exist. The fact is that our

continued technological effort over the last ten years is what has given us the

strategic nuclear position of strength upon which we are resting. The

example of Khrushchev's surprising ouster is enough to make the dependability

of the Russian thaw questionable. Thus the d6tente, built on unsupported

prophecies and dependence on the unpredictable, is tenuous at best.

We must beware of allowing our technology to fall behind while being

soothed by what can only be termed . . .

The Myth of Detent.
"We Can Win Without Trying

By Herman S. Wolk

HE United States' international political and rapprochement is the prevailing US view that both

strategic positions, in a state of subtle flux during countries share an overwhelming common interest,

the past several years, have recently emerged in i.e., the prevention of nuclear war.

more definite form. The combination for the future Another vital ingredient is the growing mood of

appears now as one of detente plus a form of mini- turning inward, of redirecting our attention and ener-

mum deterrence. gies toward pressing domestic matters and away from

Recognizing the capriciousness of history and the efforts to unlock long-neglected international prob-

inevitability of change, let us examine the validity of lems. There is abroad in our land a new feeling of

this combination and its effect upon the future of the peaceful coexistence.' Ironically, this feeling has arisen

United States. Can we expect international politics to from the success of US strategic nuclear deterrence,

stand still or technology to freeze? Can lead time lost which in large measure has preserved the peace for

while we stabilize be regained? almost two decades. Increasingly, the aura of dtente

Although military policy forms an intrinsic part of has taken on the attributes of a new orthodoxy.

national security affairs, it is subordinate to the po- While the reality, depth, and permanence of the

litical "grand design." Today, then, a significant ineas- thaw are open to question, its by-products are clearly

ure of US national security is predicated upon a visible. Foremost is the drive toward what has been

burgeoning rapprochement between the United States called nuclear stalemate. This has been made possible

and the Soviet Union. by the concomitants of detente, which include a

What precisely does detente mean? Narrowly de- lessening of cold-war ideology and a downgrading of

fined, it denotes an easing of strained relations. It does military and strategic considerations.

not denote specific settlement of outstanding political It is important to reognize that this nuclear stale-

issues. Indeed, as Grayson Kirk, President of Columbia mate lacks the legitimacy of a formal agreement. As

University, has pointed out, we have no reason for far as the US is concerned, it has been implemented

expecting any dramatic solutions to festering problems primarily by unilateral initiative with perhaps a tacit

such as the German question or our Southeast Asian understanding that the Soviets also have accepted a

difficulties. strategic slow-down as in their best interest.

The real significance of the latest American-Soviet

detente lies in the changed psychological environment 'One indicator of the popular acceptance of detente has

between the two nations. The acceptance of this psy- been the almost unanimous sipport and acceptance of
Senator Fuibright's Neu;Realitiesoand Old Myths, which,

chological shift toward what the Russians call "co- in effect formed a theory and rationale for accommoda-

existence" is the result of the lessening of tensions tion. There have been exceptions to this consensus. See

which-from the American view-grewoutof the my "Is History Obsolete?", An FoucE/SPACE DIGEST,
wChufromithecAriisntheimitenuleartewtn eAugust '64, and Morton Kaplan's searing indictment of

1962 Cuban missile crisis, the limited nuclear test ban the FuIbright thesis, "Old Realities and New Myths,"

treaty, and the Sino-Soviet schism. Underlying the World Politics, January 1965.
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With the disintegration of the bipolar world on which
the cold wiar was based, Ainericans ... have beun to shift othsiesin thearsraceare confrontedbythe
their attention . . . to problems of their own domestic so- idestincte ars reare .m.i.rcowrantedly
cie. . el. At last they begin to feel themiselves able to di s- </ileinuna of steadily increasing(, military power and steadilyciet...Atlstteybeintfeetheiselesaletc/i- cecrecoin, national secuirity. It is our considered profes-
miss from first place in their minds the external world that, dri oalsditItisotcnicalofes-
for a genertion past, has intruded itself so alarminly on Stona udginent that IS dilenuna has no technical soltion.
their consciousness. -J-MN Wu sm R AND HERBERT YORK

-Louis J HALLF

. . . the Chinese ileir e.plosion... was perhaps the
All sensible people in all our contiries agree thalt the inost iiunediately drailmatic o all the warnings we have

threat which brought our Alliance into being-the direct had. Militarily and in the short teri, it is of very little im-
inilitary threat to Western Europe froi Soviet Russia-has portance. Politically and psycholoically, and in the long
receded. But all sensible people know that it has not disap- tern, it is very iiportant indeed. . . . The only safe work-
peared; and nobody can feel sure that it will not loon ing hipothesis for is to adopt is that if the Soviet Union
again should the West weaken its defensive posture. If we resigns itself to the prospect of China's becoming a nuclear
wvere in danger of forgetting this, the fall of Khrushchev power-and it can hardly do otherwise-it will have some-
and the explosion of a first nuclear device in China have how or other to coe to termis with China: and that if it
been a salutary reminder. succeeds in doing so, the iiplications are not likelY to be

to the advantage of the West.
-MANIuo Biosio

SI(R IIARY G NItes, oI NATO

Thus we find the United States levelig off develop- eriminating counterforce ability. The growing hard-
ment of offensive strategic nuclear weapon systems. ened and dispersed Minuteman force, together with
Proponents of what we may call "strategic stability" the Polaris submarine fleet, augments counterforce
have won out over the adherents of "strategic superior- with a powerful missile force.
ity." Strategic military stability can be seen as a means But if one wishes to look into the 1970s, it becomes
of arms control. It forms a midpoint between those equally obvious that-given the present policy direc-
who clamor for disarmament and those who seek tion-the United States will rely primarily on the
clear strategic superiority. Minuteman-Polaris combination as far as a strategic

But, as an outgrowth of d6tente, stability rests upon nuclear deterrent is concerned. The signs are un-
a dual rationale. Along with the arms-control syndrome, mistakable. This trend toward minimum deterrence
there has evolved a growing conviction in US political and away from preponderant counterforce has some-
and scientific circles that a technological solution to times been described as "controlled" or "limited" coun-
the arms race does not exist. There is an assumption terforce.
that further technological development or break- The strong pull of d6tente, with its emphasis on
throughs are not possible. Jerome Wiesner, scientific mutual deterrence and strategic stability rather than
adviser to President Kennedy, and Herbert York, superiority, fosters both the strategy and force struc-
Director of Defense Research and Engineering under ture which will govern the future US posture. Thus,
President Eisenhower, have recently espoused this while it is admitted that the 13-47 is obsolete and is,
viewpoint and declared that since World War II our in fact, being phased out; that the B-52 will be enter-
national security has been decreasing while at the ing a period of obsolescence (it has been announced
same time our military power has been increasing. that early model B-52s will be phased out in the near

The philosophies of detente and technological rigor future); and that Atlas and Titan I ICBM units are
mortis lead logically to a strategy of minimum deter- phased out, the basic rationale for the strategic
rence, which is seen as perfectly compatible with a moratorium rests upon a tacit international dtente
period of accommodation. between the United States and the Soviet Union.

Minimum or finite deterrence signals an end to Yet nuclear strategy is only as credible as the means
any doctrine that relies primarily on counterforce strat- available to carry it out. A Minuteman-Polaris force
egy. Much of the confusion in the debate over coun- is primarily a minimum deterrent. The future design
terforce and city-busting minimum deterrence can be of the strategic deterrent force is consistent with the
traced to the tricky business of force structure and the halt in the arms race, the establishment of a rapproche-
particular period in time that one is talking about. For ment, and the assumption that no significant tech-
example, the US today possesses a good measure of nological breakthroughs are over the horizon. The
both counterforce capability and city-busting punch. strategic situation toward which we are headed is
The B-52 fleet ensures a significant measure of dis- (Continued on page 55)
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Ours is avionics support systems for the aviation achieve economy, reliability and success the first
industry and anti-submarine warfare systems. time around.
We've been at it for 17 years. We work in pure science, and we work in opera-
Our management people are part of the working tional situations to come up with practical,
team. Scientists and engineers as well as busi- workable solutions to real problems. We can only
nessmen. So you get fast communications and start work in response to your need.
consequently the job gets done faster. If you have a problem in our special fields, we'd
We believe that systems must have their econ- like to be in on the solution. Watch us go to work.
omics designed in from the very beginning. And Loral Electronic Systems
that simplicity of design is the best way to A Division of Loral Corporation3

825 Bronx River Avenue, Bronx, N.Y. 10472



THE MYTH OF DETENTE CONTINUED

in perfect concert with politics of continuing detente. of knowledge, and as US industry continues to gain in
The present climate did not develop overnight. For efficiency and productivity, it becomes mandatory

several years, despite setbacks, an accommodation to channel the results into the nation's lifeblood, in-
has been building. It has been nurtured by the idea cluding the defense establishment in general and the
that money siphoned from weapons can be used in a tools of strategic nuclear deterrence in particular.
thousand peaceful pursuits without having to pay any Our national power has been progressively built
price and without degradation to our national security. over the years. Its solid foundation was constructed
An influential segment of the US population has never as an answer to aggression in the post-World War II
accepted the fact that nuclear deterrence has anything period-to the enslavement of Eastern Europe, the
to do with the pursuit of peace and freedom. A tinge Berlin blockade, the Korean War, and the Soviet thrust
of nuclear pacifism has always been present. Too, in into the space age on October 4, 1957. The design,
the absence of direct crises between America and evolution, and production of strategic weapons take
Russia, some have become tired of the cold war. years. Dynamism today-or lack of it-will shape our
Others will argue that the cold war, with its ideolog- national posture in the years ahead. Lead time remains
ical overtones and large military expenditures, is a a reality to be grappled with; there are no magic
thing of the past. detours.

In addition, the so-called end of bipolarity has History has demonstrated the lesson of technological
accelerated the pull of accommodation. Since it is felt preparedness. It was the USSR's Sputnik that thrust
the United States and the Soviet Union are now only space into the cold war. Have we forgotten that follow-
two of many power centers, it is said that nationalism ing the moon shot of Lunik II on September 14, 1959,
and regionalism have tempered the cold war. Khrushchev arrived in the US the very next day and

If all of this sounds like an overly neat package, presented President Eisenhower with a replica of the
it is nevertheless precisely in tune with the times. hammer and sickle Russia had sent to the moon?
However, in the interests of distasteful realism, several Too often ignored in the lessons of the Cuban mis-
questions must be raised. The first has to do with sile crisis is the role and importance of strategic mili-
what the diplomatic historian of World War II, tary superiority. Many have pointed to the Cuban
Herbert Feis, has called "the prankishness of history."2 crisis as a kind of watershed which turned nuclear
Khrushchev's ouster serves as an excellent example confrontation into rapprochement. Yet it also proved
of historical surprise-strategic intelligence was con- the flexibility and utility of strategic power both as
spicuous by its absence. What further unpredictable a deterrent and as an umbrella for conventional forces.
events lie around the corner? Who is audacious and The Cuban crisis demonstrated the correlation be-
foolish enough to claim foresight? tween usable strategic power and political leverage.

There is danger in attempting to settle for a tech- We still have a long way to go in mastering the
nological stalemate in an age of political revolution. psychological use of military strength. Escalation, for
International communism being no longer monolithic, example, is a two-way street; it is a danger to be
we shall have to deal with a fluid international siua- guarded against and a threat that can be magnificently
tion. In view of Mao Tse-tung's age, we may be enter- exploited under proper conditions. There is no substi-
ing a period when the top leadership of both Soviet tute for strategic superiority.
Russia and Red China will be in a state of flux. Today's This point has not been lost on the Soviets. Robert
detente may be tomorrow's conflict. D. Crane of the Center for Strategic Studies, George-

As to prophecy, we must relearn the old lesson that town University, Washington, D. C., in discussing
we cannot unilaterally foreclose technological devel- the aftermath of the missile showdown and the con-
opment. It would, of course, be comforing if we nection between a new Russian power buildup and
could make positive predictions about the course- detente, has put it this way:
or the end-of technology and then sit back and relax,
ending the drain on our pocketbooks. Yet, the hard The future success of the strategy developed by
facts of technology and the contemporary world do Khrushchev during the late 1950s and early 1960s
not allow us this luxury. would require another period of d6tente similar to

Technology, advanced weapons development, strat- the one he initiated soon after coming to power.
egy, and politics are not separate entities but meshing The new period of d6tente, however, would have to

segmet ibe basically different in purpose. It would not besegments impacting on thenDation's over-all standingdeinmrlystpoamaueognie
in he ntenatona comunty.Gret pwer ar designed merely ats a temporary measure to gain timein the international community. Great powers are for building up the defenses of the Soviet Unionthosethataretechologicallyadvanced.Technological against outside pressures. Rather it would have totimidity has become a direct road to second-rate make possible a long-range program of basic mili-power status. tary research and development. . . . This military

The United States has all the tools to set the tech- R&D program in turn would rely on political and
nological pace in the second half of the century. As diplomatic support in the form of a "strategic dia-
the American gross national product continues to logue" on anms costrainlts.
grow, as our research centers advance the boundaries

3 Robert ). (Coic, 11wc Sino-Sovict Dispute on War2 Herbert Feis, "'The Prankishncss of History," Virginia and the Cuban Crisis," orbis, Fall 1964, p. 548.
Quarterl Recietc, Winter 1965. (Continued on following page)
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THE MYTH OF DETENTE CONTINUED

Thus, the Wiesner and York thesis that our national the nuclear deterrent on the international political

security has declined with the increase in US military stage. The supreme irony is that, in certain situations,

power is misleading at best and patently false at worst. nonuse of deterrence in international politics can be

If our power had not dramatically increased in the as dangerous as overplaying one's nuclear capability.

years after World War II, we might not have any Neither of these extremes can substitute for timing

national security to worry about today. Further, they and dexterity.
seem to infer that the decrease in security has come Recognition that change and uncertainty are the

about as a consequence of the increase in military stuff of history demands flexibility and an open mind.

power. This is a strange and perverse logic. The idea that the existence of nuclear weapons plus

No sane person argues with the often-stated fact accommodation equals the absence of war and that

that the US and the USSR share a common interest we can therefore settle for a policy of inaction is

in avoiding nuclear war. Yet, surely this is not our spurious and self-defeating.

only interest, nor does it take precedence over all The United States must not turn its back on the

others, including the preservation of a free, democratic future. Should we think that today-or tomorrow-

society. Is Soviet occupation of Western Europe might be a convenient place to stop, even for a breather,

preferable to a policy which possesses a minimum other nations will pick up the challenge. And with

risk of nuclear war? Those who stress the common- what philosophies and purposes to guide them? We

interest theme seem willing to turn their backs on a dare not risk it.

host of problems including a rapidly deteriorating The present world situation and our commitment

Western alliance. Paradoxically, the American penchant to freedom demand that no artificial obstacles be

for d6tente has reinforced the French position for placed in the way of scientific progress and the tech-

going full speed on building a Force ce Frappe. nological revolution. Technological stability cannot

Today's liberals who preach the new isolationism be decreed.

because of their obsession with nuclear weapons and The slowdown in the pursuit of technological prog-

escalation are practicing escapism and parochialism ress can result only in wasting away our hard-earned

under the guise of restraint and moderation. stockpile of scientific knowiedge. Lead time being

The dilemma remains: What is the role of strategic what it is, this would create a built-in hiatus between

nuclear deterrence in the age of d6tente? Most im- the time unanticipated events shock the nation into

portantly perhaps, despite the existence of an accom- moving forward in weaponry and the time when the

inodation, one must certainly underscore the require- needed new systems can become operational.

ment for specifically defined long-range objectives Western democracy's best safeguard is strategic

in our national-security policy; objectives that will military superiority. Without it our free institutions

withstand unsuspected future shocks. Logically, this could be wiped out in hours. Neither the Soviet lead-

calls for continuing the policy of nuclear deterrence ers nor the militant Red Chinese hierarchy have

that has been the cornerstone of American national- forsworn their ultimate objectives.

security policy for two decades-years that have seen In an age which pays homage to images, euphe-

almost unbelievable transformations in world politics mism, and cutely turned phrases, we must guard

andtheveryfabricofourlives, vigilantly against any uniiaceral act of technological

The fact is that our strategic retaliatory force is stalemate or cutback. There is evolving a cult which

basic to our security. It demands top priority because seeks to cloak constraint and cutback under the cover

any weakness here could be fatal. This does not mean of rapprochement and reasonableness. Such distortion

neglect of conventional and unconventional forces. attempts to circumvent realities by incessantly telling

Bernard Brodie has described the interrelationship us we can win without really trying.

of general and limited-war forces this way: When survival depends upon knowledge and its
constant application, wisdom becomes the ability to

... the more effectively we do our job in the area recognize and accept the realities of the nuclear age.

of total war capabilities, the greater the range of Until wort powers have reached agreement on out-

possible cases for the application of limited force. standing political questions backed by guaranteed

tinother words, we probably haveto spendmoreon arms inspection and a supranational organization with
totalwar inorder tohavesoundreasonsforspend the power and means of enforcement, Oskar Morgen-

sterns adnonition will remain sound: The defense

Deterrence cannot be bought cheaply nor can it we need is the defense we can afford.-END

be taken for granted. If deterrence is to be maintained,
it must be dynamic-based on technological advance, Mr. Walk is a historian at SAC Headquarters, Offutt AF3,
not technological stalemate. To gamble with tech- Neb., and specializes in the mnilitary-political aspects of the

nology is tantamount to playing Russian roulette with cold war. 11c, has written on facets of this subject for Am

survival. FoncL/ Smc DIGEST several times over the past few years.

Of equal importance to technology is the use of His m0ost recent offering was an article in the August '64

__ _ issue, "Is History Obsolete?" Others by Mr. Wolk have ap-

BernardBrodie,"DefensePolicyandthePossibilityof peared in October '64, March '62, and December '61. The

otarr,"oDedas,eOctober 1962, reprinted inir- opinions and conclusions expressed here are Mr. Wolk's own

eal,The Institute of Strategic Studies, London, No- and do not necessarily represent official positions of the US

vember-Decenber 1962. Air Fore0r the Strategic Air Comm(and.
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from land exploration to lunar navigation
Charting the Great Northwest was amajor navigational and Ground Support Equipment. AC has the added
feat, one that captured the imagination of the world at responsibility for the assembly, integration and test of
the dawn of the 19th Century. With crude instruments the complete navigation and guidance system in the
and great courage to guide them, Lewis and Clark Command and Lunar Excursion Modules. Faith in our
explored and mapped this vast region, opening this ability to develop and produce this highly accurate equip-
wilderness for our nation's expansion. ment is based on past perform-
Today, with America seeking knowledge of regions far ance. Put this same experience to
beyond the earth itself, precision navigational instru- work for you. Contact Director of
mentation is imperative. For the complex task of reach- Sales-Engineering, AC Spark Plug
ing and circumnavigating the moon, AC is amember of Division, General Motors Corpora-
the team developing an entirely new guidance concept tion, Milwaukee, Wisconsin, 53201.
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Leaders of Eurospace-the association of European aerospace,
technical, and financial firms dedicated to the promotion of a

large-scale European space programn-met in Philadelphia

recently with American aerospace-industry colleagues. Here

is some of what was said at this significant neeting ...

Toward a European Space Program

-Three Views From Eurospace

Late in April more than 100 top-level repre- with its multinational structure, realistically hope
sentatives of European aerospace and technical to develop a truly European space effort that
firms and a number of important European banks would earn it status as a third "space power" of
-all members of Eurospace, the nonprofit in- equal standing with the US and Russia, especially
dustrial association formed in 1961 to promote in a fast-moving technological field in which both
formulation of a European space program that the Americans and Russians have a long lead?
would transcend national frontiers-met in Phila- From the three articles that follow, adapted
delphia to analyze problems and prospects of US- from the major presentations by Europeans at the
European industrial space cooperation. Philadelphia meeting, it is clear that the leaders of

They were joined at the meeting by a number Eurospace are convinced that, despite sizable ob-
of representatives of US aerospace firms that are stacles, a European space program, geared to Eu-
corresponding members of Eurospace. ropean needs and to the vitalization of European

The announced theme of the meeting was US- space skills as an aspect of European overall
European industrial cooperation in space efforts. technological advance, is not only possible but
And there was plenty of lively discussion, public vitally needed.
and private of that subject, among the Europeans, Approaching it from different angles, Monsieur
and between the Europeans and their American Delorme, Dr. Lowe, and Lord Caldecote all as-
industrial colleagues. sert their conviction that Europe must build a

The prime question that hung over the confer- European space program. In July, we will present
ence throughout its proceedings was: Can Europe, US responses to European views.-THE EDITORS

Luropean
Jean Delorne, L'Air

Liquide company, ac(
France; President

of Eurospace.

Policy
BY JEAN DELORI1E

SA RAPID survey of the [space] sit- that their relation with each other does not form
uation in Europe, it must be stated that an over-all policy.
a number of separate activities, without The consequences are easy to foresee. When
any direct link between them, exist, and financiers and government officials are asked to
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grant funding for a new form of activity which francs for the wholc ol Europe. Let us formulate

might involve others, it is their duty to ask a generous hypothesis, so generous that it has

themselves whether or not this action falls within little chance of being realized. Let us suppose

their sphere of responsibility. If it is logically that it is decided to double this budget next year

linked to a serious motive, a coherent plan is thus coming nearer to the Eurospace proposals.

more likely to receive sympathetic attention. On Europe would have to find 800 million francs

the other hand, repeated requests concerning more, or about 200 million each for Germany,

closely related subjects bearing no signs of coordi- France, and Britain. This figure represents about

nation risk refusal. There is a possibility that our 0.05 percent of the gross national product or 1.5

countries may unite in this matter. Space activity percent of the military budgets-percentages

must be promoted in Europe repeatedly as long which are very low. But, in my view, there is

as the countries and organizations exist. another point.

Let us view this situation on a budgetary level. The sum of 200 million francs is less than or

The basic factor in any forecast is an appre- equal to a great many budget items, some of which

ciation of the financial and budget prospects. correspond to activities which are practically un-

On examining [European spending on spaceJ we known and never discussed. It is equivalent to

can see that the rate of increase is slackening. Cer- the degree of error which can be noted at the end

tain governments of the major European countries of the financial year between the estimates and

are going through a period of strict economy. The actual figures of large budget items. Also this is

NASA budget is tending to level out at around a very conservative estimate too for certain

$5.5 billion while that of Europe is in the region items. It is, finally, an order of magnitude of

of $160 to $200 million, about thirty times less. It the adjustments which have to be made between

could be concluded that the European space various items during the course of the year. I

budget will never reach 1,000 million francs. believe that a government which took such a de-

Such thinking is basically faulty. First of all, cision would not endanger its financial position.

the US space budget increased rapidly after the To take another example: A few months ago,

atomic budget had reached its maximum value. the British government, faced with a situation of

Although the aims of each are relatively independ- undeniable gravity, envisaged taking the strictest

ent, the effect on each other is very understand- economy measures. One of the possible victims

able. Probably this experience will be repeated of these measures involved the Franco-British

in Europe. Space expenditure will grow rapidly Concorde project. The nature of this project was

when the nuclear prospects are more clearly seen. such that the decision stirred up a lot of trouble

In the second place, it is quite normal that and finally it was decided to continue the devel-

the NASA budget should show a certain leveling opment of the Concorde project. I have not heard

out. After a period of technical exploration during that the reestablishment of these budgets modified

which a very wide range of possibilities were the opinion in financial circles regarding British

studied, representing a great creative period Treasury prospects. Yet the sums devoted to the

which has rarely been equaled but which was, Concorde project by the French and British

of course, extremely expensive, the time has come governments are much greater than those which

to take stock and make a choice. This is a logi- would be required from the same governments

cal process. for the doubling of the European space budget.

If Europe were to stabilize its space budget Although our governments are capable of rap-

now, it would be difficult to pretend that it had idly producing 200 million francs-and more-

made a reasoned choice after making a profound for a project which attracts public interest, they

study of all space questions. Europe is going will refuse the same amount to a fishing club.

through a period of exploration and development So, our real problem is to encourage interest,
which requires an expanding budget; no restric- showing the position that space should occupy in

tion due to circumstances can alter this funda- the aims of our countries. We are thus brought

mental fact. back to the fundamental task of Eurospace, which

As to the limitation which might be imposed is one of promotion.

on the space budget by a curtailing of national It is appreciated that this is a very difficult task.

expenditures, it is wise to approach this question In the US the general prosperity allows the av-

with a few figures in hand. erage citizen to tolerate his country's expenditure

Annual expenditure is approaching 800 million for objectives which show no quick return and
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they may even give him a certain satisfaction. I believe that there can be no large-scale
In Russia the people submit to the government's European space program if there is not a Euro-
decision. Europe is between two stools. Even pean "NASA." Some of my colleagues on the
though certain legitimate needs are badly served, Eurospace Board of Administration share this
people must be convinced that this expenditure conviction and go so far as to recommend an
is necessary. Such a task requires convincing immediate merger of the executive committees of
persuasion and a great stubbornness. the various European space organizations. I am

A second edition of Eurospace proposals is afraid, in this case, that the very real problems
due at the end of 1965. We shall not wait until which would arise would slow down the measures
then to present those subjects worthy of interest which we want to speed up. It seems to me that
or which require immediate examination. an efficient coordinating body with the power to

The first edition of the Eurospace proposals take financial decisions, among other things, could
presented a survey of various possibilities some be set up first without affecting the legal struc-
of which were only outlined and, in these cir- ture of the existing organizations, while leaving
cumstances, we did not pretend to be able to ar- the negotiation of actual merger until such time
rive at any choice. In the second edition, too, as the problems to be solved are better known.
we shall not attempt to determine the program One would also have to orient this future
that Europe should follow, or suggest anything as European program in relation to the American
an only possible choice. We realize that the choice program. There is no question of placing it in an
rests with those who are in charge of the funding. opposing camp. Eurospace has well-known corre-

sponding American members, and this is because,

The Need for a Focus since the very beginnings of Eurospace, we have
been convinced that any major achievements must

But we do believe that these proposals should arise by way of the cooperation of US and Euro-
give particular emphasis to one or two major pean industries.
projects which might become the central themes I can only hope that the solutions will be
around which may be arranged the principal inspired by a spirit of partnership, and I am
elements of a coherent program. These projects sure that this idea will become more evident as
should be sufficiently clear and attractive for the days go by. However, I should like to reply
enlightened opinion, even the general public, to in advance to those who might say or think: "Let
understand and support. The governments will Europe first of all make the effort and organize
then realize that it is impossible to evade an itself along the lines you have suggested and then,
issue which popular consent has turned into a if it looks serious, we shall see whether we can
matter of public interest. treat it as a partner." I might say that, in certain

To take an example: The Apollo project, cases, principles lead to achievements; in other
which absorbs a major part of NASA resources cases, achievements lead to principles. If we were
and which governs its activities while covering to find a worthy object for collaboration which
an extremely wide range of different techniques. could be made known in Europe and be of in-
Now, I am not questioning the value of being on terest to it, this would lead to the achievement
the moon on a particular date, but I can see that of a European space program.
it has become an objective which involves the Again, some might say: "Will we be assisting
whole American nation and not only a few spe- the development of a competitor?" Their fears
cialists. That is why I am convinced it will suc- may be set at rest. In an expanded market, every-
ceed. I would like to see Europe, on its own one will gain. As for bilateral collaboration be-
scale, find an equivalent to the Apollo project. tween individual companies-we know and ap-
I shall not attempt here to say what this project preciate the value of this already-it will be even
should be. more fruitful if exchanges work in both directions.

It is not good enough only to conceive a major I should like to add that a joint undertaking
program. It must be implemented too. The ex- between Europe and the United States, capable of
istence of European, intergovernmental, or na- generating a certain enthusiasm, could, on a wider
tional space authorities that are only partly ac- level, bring a better understanding between peo-
quainted with each other, or not at all, is a major pies. In my opinion, such a contribution, how-
obstacle to the adoption and carrying out of this ever modest, is so essential that anything which
major program. goes any distance toward it is of priceless value.
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BY ERHARD LOWE

ability of Eurospace proposals by the which should satisfy most requirements.

following criteria: What role must On the basis of the original work done by

Europe play in the space field if it is ELDO and the knowledge and experience which

to maintain a standard of technology indispens- were gained thereby it seems logical to us to pro-

able to our continent? What are the things we ceed from the experimental to the operational

ought not to do, because they are beyond our ca- stage. The ELDO program for the future accord-

pacity or have already been done or are being ingly plans in its first phase a progression in

done in the US? What are the things we ought launch technology in the following direction-the

to do, although the US has already dealt with or development of the ELDO-B launch rocket ca-

is dealing with them only to a limited extent? pable of carrying larger payloads. ELDO-B will

also be suitable for equatorial synchronous orbit

Launchers at an altitude of 22,300 miles. One thinks par-
ticularly of its application for communications

Space activity begins with the development satellites. In this connection the use of high-energy
and construction of launchers. Europe has met this propellants, such as the combination of liquid
requirement by working in the European Launcher hydrogenandoxygen,isenvisaged.

Development Organization to develop and build a Consideration is also being given to recovery
European launch rocket. European industry fully of the launch system or of some of its parts.
supports this. The ELDO-A launch vehicle repre-

sents ELDO's first objective. For this a launching Aerospace Transporter
system was deliberately chosen largely based on

generally known principles. Simultaneously, how- Recovery of launch vehicles involves ideas

ever, initial studies for a future program were which have occupied the European space industry

carried on. for some time and which, to a greater or lesser

After the completion of this work we will pos- extent, have been taken up within the framework

sess in Europe a "workhorse" and-since we will of national programs.

have developed the rocket ourselves-a good deal These include a spacecraft which can take off

of experience and knowledge of our own. and land in the manner of an aircraft, recoverable

Work on launch rockets is also being done in and reusable. Eurospace has concerned itself with

France and the United Kingdom within their na- this idea-provisionally called "Aerospace Trans-

tional programs. These are the programs for the porter"-and, in its report of September 1964, set

Diamant series and for Black Knight, as well as forth for the first time the reactions of European

numerous probe rockets. Germany so far has no industry to the idea. We are to some extent aware

satellite launcher in its national program. This is how industry in the US looks upon such projects.

due in part to the late start in space activity, We also know of the trouble which American

which on the industrial plane only began late in industry has had, and still has, with "spaceplane"

1962. Neither is there an operational German efforts.
probe rocket. Larger ballistic launch vehicles will The Aerospace Transporter signifies about as

presumably no longer figure in national programs, imuch to Europe as the trip to the moon does to

(2 P I C E G n ' /J 1VE 1965



the US and the USSR, namely manned spaceflight. have provided for the coordination of the efforts

We consider it more appropriate to our situa- in national space programs in order to accomplish
tion to take more modest steps toward the mastery this concept. We hope a start can be made on the

of space and have adopted for the time being, as investigation of the feasibility of such a concept.
our most ambitious aim, the mastery by man of These investigations should, in about two years'
nearby space, i.e., up to about 300 miles. time, enable the governments and industries in-

We are also influenced by the conviction that, volved to judge whether a project of this kind can
if we are unable to realize of our objective, we be realized and on what scale.
will fall far behind in the technical field. This does Aerospace Transporter is envisaged as:
not mean that we are ruled only by considerations * A system consisting of two piloted stages,
of prestige. We are, on the contrary, much more with maximum acceleration limited to about 2.5 Gs,
inclined to think that what confronts us is a neces- * Takeoff from a base located in Europe, with
sity with which we have to come to terms whether a maximum total launch weight of about 200 tons;
we like it or not and which will no doubt demand * Return of each stage in the shortest possible
considerable sacrifices from us. While, in the time to a predetermined base, and reusability of
American program, the Aerospace Transporter each stage for at least fifty operations in two
may represent only a variant, one more or less years; the orbital stage carrying a crew of two and
important item, for us it is crucial, since on its designed to place into orbit, at an altitude of 186
realization depends the decision whether Europe miles, a payload area of 105.94 cubic feet and
is to count among the space nations or not. That about 2.5 metric tons mass, equivalent to the
is in many respects a decision on our destiny. amount of propellant required for a rendezvous

In addition to this basic point of view, there operation with another spacecraft in orbit plus the
are several important factors in favor of such a load to be transferred to the other spaceship.
project. * This second stage is to be powered by rocket

The point about the recovery of the vehicle engines using liquid oxygen and hydrogen.
has already been made. That this is the logical * First-stage propulsion could be air-breathing
link to launcher development, its division into engines-in which case its range would be re-
ballistics and aerodynamics, is made clear by the stricted to the atmosphere- or by rocket engines,
deliberations of ELDO in connection with its or by a combination of both.
future program. The two most fundamental decisions to be made

From this, the next logical move is toward the concern the choice of propulsion for the first stage
reusability of spacecraft, which represents an im- and the method of launching-vertical or hori-
portant economic aspect that has to be taken zontal.
into consideration in the further development of For certain designs, such as a ramjet engine
launchers. with supersonic combustion, further research may

Of special importance in the European ap- be necessary.
proach is the question of launching sites. We know We believe the development of a European
that on our densely populated continent it is launch rocket is indispensable. A first version will
quite impossible to operate rocket-launching bases provide the know-how and the knowledge on a
to any extent. This is why we are forced at the broad front, while the next version will be pro-
moment to ship any larger rocket across half the duced for a specific purpose. In addition, we
globe for launching. It is obvious that a vehicle see a necessity fokpthe development and construc-
able to take off and land like an aircraft can be tion of systems'for manned spacelight to mcot
used from a base in Europe. European conditions.

We in Europe are still a very long way from
the realization of such a project. All we have at Communications Satellites
present is a proposal by European industry of a
concept. Perhaps I should call it a "declaration As early as 1961 interested parties in Europe
of intent." were acquainted with the idea of the establishment

Nevertheless, a beginning has been made. As of a communications satellite system. Even earlier
I have already mentioned, work in this direction the problem had been discussed on a national
has been done within the framework of national level, but it was soon concluded that such systems
programs, and will be continued. Certain work were beyond the reach of national efforts. The
undertaken by ELDO can also contribute. We results of these discussions in several countries

SPACE DIGEST / JUNE 1965 63



were pooled in Eurospace and, on the basis of an this new medium of communication. In addition,
even wider partnership, the data were evaluated there is the fact that the communications satellite

as a joint effort. is the first instance of the commercial application

The suggestion was for a European communica- of space activity and that economic considerations

tions satellite system to be synchronized with an play a decisive role.
American system and, together with the latter, be It is evidently for this reason that Comsat was

integrated into a worldwide communications sat- formed in the US, to operate an American system

ellite system. of communications satellites. American interests

It would have been utopian to think a Euro- are, however, not always analogous to European
pean system could be completed at the same time interests in this respect.
as an American system, or anywhere near it. Con- In this connection I need only mention the

sequently, it was decided to build up a worldwide interest of the European users of a communica-

communications satellite network based on an tions satellite system in north-south traffic, while

American system. for American interests the east-west transatlantic

To be quite honest, European industry has traffic is likely to play a predominant role.

regretted this development. At the same time, we Europe is a major customer of a communica-

do not begrudge you your well-earned success, nor tions satellite system. Her interests do not always

harbor the illusion that we could have produced coincide with those of the US. Her desire-apart
a system like yours in the same time. from her vital interest in the mastery of this tech-

Perhaps I may here allude to the not insigni- nique-to participate actively and extensively in
ficant contribution which the European countries the realization of such a plan is not unreasonable.

have made to the first phase of the worldwide We want to take advantage of the interval be-

communications satellite system. The American tween now and the beginning of the second phase

Communications Satellite Corporation, known of the global communications satellite system at

as Comsat, needs for the realization of its pro- the end of 1969 and prepare ourselves for that

gram, the so-called First Phase, funds amounting moment in two ways: (1) We want to be fully
to $200 million, of which 30.5 percent has been conversant by then with the new techniques and,
contributed by the European countries. Even if (2) we want to be able from that time onward not

the US, with about sixty percent, carries the great- only to deliver components for a global system,
est burden, the European share of thirty percent but also to create integrated systems of our own.

is quite a considerable contribution to this project. In our practical approach we shall again have

It surely entitles the European countries to par- first to bring about a correlation of our national

ticipation in, and the use of, the communications programs, and in the course of an over-all pro-
satellites developed and built by Comsat. gram detect and fill in any gaps that may have

The European governments are represented in occurred. Secondly, we must devise a division of

Comsat by the so-called Interim Committee and labor which avoids any duplication of effort, at
thus there is close cooperation between the US the same time guaranteeing that data will be made

and Europe. available to all the European nations involved.

On the European side, we are also interested For a global communications satellite system,
in the research problems of Comsat, and it is our various proposals have been put forward, of which

aim by technical development concentrated on the synchronous satellite is at present being fa-

specific fields, e.g., electronics, to make contribu- vored for east-west and west-east traffic, especially
tions of our own to the global communications between the US and Europe. But, with the satellite

satellite system. We hope that certain advanced orbiting at an altitude of 22,300 miles, a time lag
techniques will enable us to do so in the fore- of about 300 milliseconds intervenes between

seeable future. transmission and reception, more than the 150
The desire to expand and perfect the global milliseconds provisionally recommended. The ex-

communications satellite system by our own ef- periments to be carried out with the synchronous
forts, is-I think-shared by all the European satellite will show to what extent this time lag will

members. We are motivated not merely by con- affect the quality of telephone communication.
siderations of prestige or the wish to emulate the France has proposed a medium-altitude system
US, but also by the conviction that it is our duty of twelve or fifteen satellites traveling in twelve
to ensure that we in Europe uphold a high tech- hours around the earth in circular orbits, about
nical standard and become fully conversant with 12,000 miles out. Three orbits are considered,
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each inclined at about thirty degrees to the equator construction, and transmit them for evaluation to

and spaced by 120 degrees longitude to each specified centers.
other. In each orbit there are four or five satellites The European Space Research Organization is

equidistant from each other. working on small, relatively conventional satel-

French investigations show that the system lites. Interplanetary probes, large and versatile

provides very good coverage for the main traffic satellites, even a manned space station for scien-

lines between Europe and the US, South America, tific purposes, could result from such work.

Africa, and India on the one side, and the US Jap-
an, India, and Australia on the other, since from the Space Stations
ground stations in these countries at least one
satellite is always visible, i.e., 100 percent of the Space stations interest us too. We simply must
total period, while two satellites will be in line work on them.
of sight for fifty to 100 percent of the time. At The assumption-which colors our view of

certain periods even three satellites will be visible space stations-that near-space is going to be

from ground stations. important scientifically and economically, as well

The system is based upon estimates of traffic as in other respects, makes us regard the whole

density and the number of channels therefore re- problem of manned spaceflight from a different
quired by the year 1975. standpoint than the one the US has taken or was

forced to take. Our concept of the Aerospace

Television Satellites Transporter alone, with a maximum accelera-
tion of between 2 and 3 Gs, shows that what we

Another field to which we ought to apply our- want to do is put into near-space men who need
selves in Europe, and for which the mastery of not be subjected to exacting special training. This
communications satellite techniques is a prerequi- is only possible on the basis of the knowledge and

site, is that of active television-broadcast satellites experience gained in the US and USSR. We are

of high capacity. not committed to any "crash" program.
We are, of course, fully aware of the consider-

able problems which such a project presents and Ground Installations
of the difficulties which today still appear insolu-
able. We believe that Europe simply cannot afford These are of interest to Europe for several
to do without such a device. In the foreseeable reasons. First, there can be no space activity with-
future politics may be conducted through this out laboratories, launch facilities, ground stations,
medium; and if you look at the geographic-poli- etc. Secondly, these installations make up a con-
tical position of our small continent between the siderable part of the whole space effort, both
gigantic masses of Asia and Africa, then the sig- financially and in terms of the work involved. It
nificance of such a project for Europe is quite is this order of magnitude which chiefly prompts
obvious. the close scrutiny of all major installations as to

their economic utilization. Tight coordination on

Meteorological and Scientific an international level would bring about notable

Satellites reduction in cost. Certain installations will, of
course, always have to be in close proximity to

Besides the commercial payload we have the production plants. Eurospace has set up a special
scientific payload. A borderline case is meteoro- working group to look into these matters.
logy because scientific knowledge acquired in this As principal stations for the global communica-
field can very quickly be translated into economic tions satellite system we require ground terminals
benefit. The present aim is a reliable five-day like the US built at Andover, Maine. The great
weather forecast. To achieve this, data from a interest Europe shows in this problem is evident
close net of observatories are essential. We are from the fact, that, in the meantime, several active
thinking here in terms of a satellite net of several ground terminals with large aerials have been
synchronous satellites for, primarily, optical ob- erected in England, France, and Germany, while
servations, and of a few polar-orbiting satellites, a number of other ground stations have been pro-
which supply supplementary information and at vided in Scandinavia, Italy, and Spain. In this
the same time collect data from a large number of work we were, of course, helped by previous
automatic stations, of a simple and robust type of American experience. To some extent, however,
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we have developed a few techniques of our own space has worked Out proposals in thisrespect.

and generally made good progress in this field. If we examine quite dispassionately the ques-

With these stations, the Early Bird experimental tion as to what it is, precisely, that constitutes the

communications service between the US and Eu- advantage which the US enjoys in the space field,

rope can now proceed. We should be delighted it is the fact that you have flight-tested equipment

if "flying" equipment, too, could in an equally while we have not. The reason is that your space

harmonious fashion be incorporated by Europe effort began very much sooner than ours (although

into a worldwide system. not a little of it had its origin and roots with us

in Europe). The US realized its space projects in

Basic Research and Advanced a concentrated way, while we started on a national

level and our efforts are only gradually beginning

to be integrated on a continental scale. Our tech-

The European states have created in the Euro- nical-industrial capacity as such cannot be to

pean Space Research Organization an active inter- blame. Taken as a whole, Europe is, in this respect,
governmental research agency. not that much inferior to the US. If we multiply

In the field of space technology proper, only our capacity by the factors of time, coordination,
some national programs concern themselves at and volume of activity, the inevitable result must

present with basic research and the achievement be that we will achieve a status which, though not

of advanced techniques; an over-all European the same as yours, is equivalent in proportion to

program for this purpose does not yet exist. Euro- our respective sizes.

Problems of
LDCarecor, American European

British Aircraft

Space Cooperation
BY LORD C4LDECOTE

HE adv antagesto Europeof technical space is analmost ideal field for the spread of
cooperation with the US in the space international collaboration.

field are self-evident. However, the full Space research, by its very nature, continues

benefit of access to US experience can to present new and unprecedented problems over

only be derived if Europe itself has viable pro- an extremely wide field of technology. Moreover,

grams across a sufficiently broad front capable of since the ratio of research and development to

digesting American experience. This is because production is even higher than in present-day

the main emphasis in space work is on research defense work, the technological returns may be

and development, on the solving of new technical even greater than in defense for a given invest-

problems, and not primarily on production ac- ment. Thus it could be that in a saner world, space

tivity. research and activity could eventually replace

The United States approach to overseas co- military expenditure as the main forcing [function]

operation has been sufficiently enlightened to for technological progress.

realize that, despite the enormous US lead in The assistance provided by the United States

space activity over European countries, such co- to friendly countries, therefore, has significance

operation can be of mutual benefit. quite outside the space field in that it is helping

One of the encouraging facets of space tech- to promote a general technological advance and

nology is that over wide areas there are few se- in doing so is strengthening the free world.

curity problems to impede collaboration. Owing This cooperation takes several forms but, so

to this factor and the vast resources required, far as Europe is concerned, the aspects of direct
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interest to US industry are provision of equip- production lines. First, there are inancial part-
ment and facilities to promote and assist European nerships whereby US companies have partial
programs and technical assistance to Europe ownership in European companies or where they
based on US experience. form subsidiary companies under common owner-

The first provides US industry with an addi- ship. Next, there are technical assistance agree-
tional market both directly in the form of equip- ments whereby a US company can make the whole
ment supplied (especially launchers) and, indi- breadth of its space expertise accessible to Euro-
rectly, due to the promotion of European programs pean partners. Finally, there are license agree-
through US encouragement. The second-tech- ments covering a whole range of specific projects
nical assistance-can take several forms, such as or techniques. The full extent of such collabora-
technical collaboration and license agreements, tion is wider than indicated since some past agree-
as well as direct assistance on the part of NASA. ments have not been made public and others are
While the royalties and other payments for such no doubt in the process of negotiation.
technical information often do not represent very
large sums in themselves, they provide an addi- Satellite Communications
tional yield on existing US company turnover and
a means of making better use of knowledge already Whereas international cooperation in many
gained, and in this respect such payments can be spheres in the past has either been unforthcoming
financially attractive. It must also be realized or only attainable after a great struggle with
that Europe cannot afford simply to place orders national outlooks, in the sphere of satellite com-
on US companies to develop equipment for space munications the idea of a global system has been
activities nor would any useful purpose be served accepted from the outset, both in the US and in
by so doing. Europe. The international agreement signed last

As, with the help of American know-how, the July stipulates that European and other member
European space programs begin to expand, they countries should have equal opportunity with US
will inevitably create an expanding market for industry in supplying hardware to both the ex-
American components and lead to wider technical perimental and global systems to the extent of
cooperation. It is to be hoped that in due course their equity holding in the global organization.
there will be a two-way traffic in ideas, the first although this is naturally subject to their being
glimmerings of which are already seen in the car- competitive in performance and price. In the
riage of European scientific experiments in US ground elements of the system Europe should be
spacecraft. The extent of the potential European able to play a full role because the state of her
space market is illustrated by the infinitesimal technology in this area is well advanced. There is
portion of European gross turnover devoted to considerable experience in European industry in
space work compared with that of the United the construction and management of large corn-
States. Whereas the US space program is more munications systems on an international scale. It
than one percent of the gross national product, the is in the interest of all concerned that such ex-
total European program is only one-twentieth of perience should be used to the fullest to establish
one percent of the European gross national pro- and extend the worldwide networks which will be
duct. made possible by satellite communications.

The difference cannot be explained away by However, competition in the space elements
the greater prosperity of the United States. It is presents a real challenge to European industry in
largely due to a greater awareness in the US of view of European inability at present to demon-
the significance of space leadership as an indicator strate successfully orbited communications satel-
of general technical progress, an awareness which lites. Either European industry must attempt to
is shared by some European countries to a much enter the satellite market with independent de-
greater extent than others and which is steadily signs, and in this case it will be at a disadvantage
growing. for several years with respect to US industry, or,

Apart from cooperation on [scientific space] alternatively, licenses may be negotiated for US
projects, the cooperation between US and Euro- communications satellite designs to be manufac-
pean industry has been increasing steadily. Such tured in Europe. Between these extremes there is
cooperation can take several forms apart from the a possibility of cooperative design ventures in-
outright purchase of US space hardware of which volving an element of European design with the
equivalents are not yet available from European assistance of US firms that have successfully or-
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bited their own designs. A likely possibility is trated on carefully chosen projects and not dis-
that US designs will be used initially with the sipated on unnecessary duplication or excessive
incorporation of European features in future ver- competition within Europe. We have achieved
sions. These schemes do, however, depend on a considerable coordination of effort in the forma-
readiness on the part of the US government and tion of ELDO and ESRO, and the mutual con-
US industry to promote communications satellite sultations which have taken place at government
technology in Europe. level within the European Committee for Satel-

What has been said could lead to the proposi- lite Communications. In the absence of an over-all
tion that in the global systems Europe should con- space authority of the kind suggested by Monsieur
fine its contribution to the ground segment. On Delorme, European industry has taken the lead in
the basis of a purely financial shareout this might recommending suitable cooperative programs
be logical. However, I believe it is essential in this through the medium of Eurospace.
important new field that there be complete and If space work had no significance beyond sat-
unrestricted technical collaboration on suitable isfying a consumer need this might be the logical
terms as well as a financial split of the work. This solution, and it must sometimes be painful to
is necessary in order to give full scope to Euro- American industrial observers to watch us in
pean initiative as well as US initiative in order to Europe going over much the same ground and de-
maximize progress in the mutual interest of both veloping equipment on our own account which
the US and Europe. The present great imbalance could be obtained as a run-off from American
between the space activity of the US and Europe programs and hardly be missed. Satellite com-
must not be allowed to obscure the importance of munications is certainly an example of a consumer
a two-way flow of technology across the Atlantic. activity, but I have already explained why we

We must hope that the international agreement consider European industry needs to be brought
on communications satellites will be interpreted into full partnership in that activity. Other space
as a real transatlantic cooperation both in the activities are financed by governments, and one
spirit as well as the letter. Thus while US genius of the major arguments for such expenditure of
and initiative is given its rightful reward, I hope public funds is to advance industrial technology.
to see collaboration between our industries on a European funds will not be forthcoming for space
scale which will advance this new communication programs based entirely on American equipment.
medium as rapidly as possible. We are now only However, the generous arrangements for Ameri-
at the beginning of an exciting new development can assistance, particularly in the sounding rocket
which, as well as opening up new markets, will and launcher field, have enabled European and
also do much to bring mankind closer together. other national programs to get off the ground. As

these programs begin to expand under European

The Technological Gap initiative they will create markets for American
equipment not yet attainable in Europe.

One of the major problems is the vast differ- The wide technological gap will ensure that
ence in scale of space effort between our two there will always be a demand for US equipment
continents. Monsieur Delorme has mentioned that and know-how to supplement Europe's own ef-
the NASA space program is some thirty times the forts. This is evidently true now in the area of
total European program, but if we include US components since the European program has not
military space the ratio is 40 to 1. Even excluding expanded sufficiently to justify extensive invest-
the entire Apollo program, the residual US pro- ment by component manufacturers in the develop-
gram is twenty times the European effort. This ment and quality control of reliable space com-
accounts for the wide technological gap between ponents. If it is true that the greatest European
the US and Europe, which inevitably makes co- market for US industry will result from encour-
operation a very one-sided affair, at least in the agement and expansion of European programs,
early stages. this argues against restrictive US policies in regard

What is really lacking in Europe is practical to sale of space know-how. The number of licenses
experience of orbited hardware and the feedback already negotiated indicates that US industry is
which such experience can provide, both in system already largely convinced on this point.
design and in development and selection of re- This depends on what form it takes and in
liable space-proved components. This means that short whether it inhibits European development.
the European space effort must be concen- Certainly, US assistance has helped to get the
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whole program under way. However, we need to tions satellite arises because the US military au-

examine this gift horse. The difference in scale thorities are bound to adopt and make use of the

between the US and European programs makes us same advanced communications media. This

particularly sensitive on this question. For ex- could inhibit the efforts of the US government

ample, an effort by the United States to dispose and the Comsat Corp. to cooperate in the inter-

of some of its spare equipment in the European national development of global civil communica-

market could appear to be a wholesale dumping tions systems, and seriously affect the progress of

process, inhibiting European native development. European industry in this field of technology.

A fair analogy for what is desired is the relation In making these points, it would be churlish

between a good parent and a clever child. The not to recognize the enlightened attitude generally

European industry requires advice and guidance adopted by the US security authorities in the past
based on the greater US experience but not at the to international collaboration on space activitics.

expense of its native character and individual
creativity. Like enterprising children, too, we shall Summing Up
insist on learning by making mistakes. In short,

what Europe requires is the benefit of American There is already very extensive collaboration

experience in technology and methods, but it needs between the US and Europe both at government

to develop its own native projects. We would and industrial levels ranging over a wide field of

appreciate American advice on this selection but space activities. Further collaboration is restricted

duplication of American efforts is not an argument by the very small size and lack of definition of the

against our choice since we have to tread similar European space program considered as a whole.

paths to obtain our own experience. While from a short-sighted view it might appear

to be in the interest of the US to restrict European

Coordination and Security space capability in order to scoop the market,
this view is based on a fallacy. The market will

ELDO and ESRO have already been men- never develop to sizable proportions unless the

tioned, as well as the efforts to avoid duplication European program has European identity, because
in the communications satellite field. Effective otherwise the necessary support of taxpayers will

coordination involves a balance between protect- not be forthcoming. At present, such European

ing the design rights of individual companies programs are only being made possible by US
while avoiding unnecessary duplication. At least assistance in the form of launchers, components,
it can be said that European governments have and technological collaboration in a whole range
tied their policies to a European collaboration on of licenses and other agreements. It is suggested,
space. however, that the greatest need of Europe is as-

The national difference in patent laws and de- sistance in space technology rather than the whole-
sign right agreements could be a stumbling block sale adoption of American projects and systems.
to effective collaboration and, in the interest of In the absence of an over-all European space
international collaboration, Eurospace has been authority the European industry has to take much
carrying out intensive studies of this problem. of the initiative in promoting potential space pro-

Although space work itself is largely unclassified, grams on an international European scale. The
the security problem is a real one when develop- American industry, through the corresponding
ments take place in the same factories as classified members of Eurospace, can help and advise on
defense projects, and when techniques or equip- associated technology and can also make useful
ment are common to both. If security measures comments on the projects proposed by Eurospace.
came to affect space equipment which is of key The opportunities for American assistance of
importance to the European space effort and the European space effort depend upon the adop-
which seems of dubious relevance to defense, it tion of such programs. It is, therefore, in the in-
must be admitted that suspicion would begin to terests of both European and US industries for us
arise in Europe of US motives, to have the support of American industry in put-

It is to be hoped that in the future, as in the ting forward programs to our governments.
past, the interpretation of security regulations in It is up to the European members of Eurospace
the United States will not be so rigid as to inhibit to overcome the barriers to a true industrial col-
European space developments without real neces- laboration with the maximum concentrated effort
sity. The danger of this attitude in the communica- and the minimum of duplication.-END
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LIFT A TON
WITH EITHER
HAND?
It's simple if you're outfitted with a Man Amplifier, a framelike powered
exoskeleton that fits the human form. Now under development, a Man Amplifier might
well be powered by Kearfott actuators. One use foreseen for the system is to
make it easy for astronauts to work in the vacuum of space.

Our rotary and linear actuators have already solved some of the most far-out
problems in control system design.

ELECTROHYDRAULIC ACTUATORS. Kearfott Hydropacks were the first fully
self-contained, modularized, plug-in hydraulic actuator systems to become standard
hardware on an operational missile. These compact units are installed right where
the muscle is needed and energized from the nearest electrical outlet. We supply
six Hydropacks for each of the Army's Pershing missiles, and more than 360 of
these units have flown without a reported failure. The same principle (a closed
loop system with pump, sump and actuator) is being applied in the Navy's
ASMS missile.

Kearfott makes other novel hydraulic actuators which are not self-contained.
One is being used for radar platform stabilization in the RF4C. Another acts as the
steering muscle in an LVH hydrofoil boat. Still another helps out in a helicopter
flight control system. These actuators have a unique ball-socket design which
eliminates misalignment and allows rigid mounting of the actuator.

ELECTROMECHANICAL ACTUATORS. These, too, are seeing service in a
wide range of applications. A non-reversing actuator is used in the XC 142 to control
pitch and trim of the horizontal tail surface. Another positions the tail prop.
Both actuators operate during the transition from horizontal to vertical flight.
Electromechanical actuators are functioning in the stability augmentation
system of the CH46A Sea Knight helicopter, holding it steady even during a hasty
unloading under combat conditions.

As for esoteric space applications -four Kearfott actuators were used on the
Mariner 4 to control steering during its mid-course maneuver. Two others in
the Apollo spacecraft transmit considerable torque through a hermetic seal,
opening and closing the astro-sextant hatch and the crew hatch.

AN IMPARTIAL VIEWPOINT. Having both types of actuators leaves us very open
minded about the choice of one or the other. When it comes to preferences,
we choose the one that solves the problem at least cost. It's easy enough to debate
the merits of electromechanical versus hydraulic actuators, but there's no
debating the merit of having satisfied customers-and we're most fortunate in
this respect. We'd be glad to help you make a selection if the need ever
arises. We'd be more than happy meanwhile to send you literature that will provide
some enlightenment on the subject.

KEARFOTT DIVISION

AEROSPACE GROUP
Little Fall., New Jersey



Speaking /

BY WILLIAM LEAVITT
Associate Editor, AIR FORCE/SPACE DIGEST

What About Applied Science?

WASHINGTON, D.C., MAY 12

Since Sputnik, Congress and the public have

been showered with millions of words about basic

research and the continuing need to replenish the

store of fundamental scientific knowledge.

This important campaign has for the most part

been eminently successful. Today, none but the

Neanderthals object to spending money for seem-

ingly useless, "far-out" scientific studies. The idea

that today's exotic research may produce vast

and important changes tomorrow has sunk in. And

although there is some misguided talk of techno-

logical "plateaus," the idea has sunk in deeply.

But what about applied research? Has the same w Pot
understanding and acceptance developed there? Above is Dr. Edward Teller of the University of Cal-
No, says Dr. Edward Teller, the provocative nu- ifornia. He believes that a vigorous elort to develop

clear scientist from the University of California, educational programs in applied science is a high-

who is so often tagged, to his annoyance, the priority US need in a time of increasing complexity.

"Father of the H-bomb."
Dr. Teller addressed himself to this question ence and Astronautics to which fifteen eminent

in a recent report to the House Committee on Sci- scientists contributed in the aftermath of hearings

before the Committee's Subcommittee on Science,

R Research, and Development, chaired by Repre-
Rep EmillioQ. Dad- sentative Emilio Q. Daddario (D.-Conn.). It is an

chairman of the exceedingly important argument, in view of the

House Space Comi- realities around us. We live on a planet plagued
inittee's Subcom- by population pressures and primitivism, and un-

onScience, less science is intelligently, and in an enlightened
Research, and De- democratic manner, put to work solving not only
velopment. The
panel has held our own national problems but those of the de-

hearings at which veloping areas once so remote to us, we may truly
scientific leaders be headed for that frightening and unwelcome era
have given their where, in Matthew Arnold's phrase, "ignorant
views on problems armies clash by night."
and prospects of .s .
science and tech- Dr. Teller divides the scientific-engineering en-
nology in the US. deavor into three categories: pure science, applied

science, and engineering development.

,2 S ~~PA CI CIE<>T NE1 ,



US effort is not sufficiently strong in the broad
field of applied science. In particular, we are not
placing sufficient emphasis on the education of
applied scientists. I believe that a reasonably
planned effort in the graduate education of applied
scientists would have most beneficial consequence
for our whole program. . . . Most of our federal
expenditure is used to support applied science
and the engineering developments based on ap-
plied science [but] at the same time most of our
educational effort on the relevant graduate level
goes into the support of pure science. As a result,
the most massive expenditures of our government
suffer from inadequate technical leadership."

Dr. Teller points out that applied science is

in anintermediate positionbetween purescience
and engineering development. Applied science has
definite practical objectives, yet its practitioners
cannot guarantee either their feasibility or their
advisability.

"Many of the methods employed in applied sci-
ence are the same as those practiced in pure sci-
ence, butthere are differences," the physicist Sweet potatoes look good as an oxygen-supplier and
witee, but trjec arepdiffe cces, thery p tn nutritious food for astronauts, according to researchers
writes."Aprojectinappliedscienceveryoften at Battelle Memorial Institute, Columbus, Ohio, where

requires the cooperation of experts from very dif- the Air Force is sponsoring gas-exchange studies.

ferent fields. This imposes a different style of
work. It is also quite frequently true that applied- space program. My suspicion is that this number

science projects are tied more closely to a time may not be sufficiently great. In a new field this

scale than are undertakings in pure science. How- may be unavoidable, but the result is that the

ever, imagination and invention play similar roles money [in NASA] is not being spent in an optimal

in [both] pure and applied science." manner. With more emphasis on education in

Dr. Teller goes on to describe the low esteem applied science, the time required to correct this

in which applied science is held among students at . may be shortened."
some of our most famous centers of academic Dr. Teller listed examples of successful applied

excellence. science efforts that have benefited the country

"In our educational institutions applied science enormously: chemistry, where pure and applied

may almost be described as 'no man's land,' " he scientists have worked together to create "a

comments. "Recently I interviewed twenty-four [of healthy and vigorous development of our chemical

the] most promising students [at] the Massachusetts industries"; aeronautics, where applied science

Institute of Technology . . . to select students has flourished and paid great dividends; elec-

for fellowships in applied science. . . . Twenty- tronics, particularly its application to computers,
two out of the twenty-four showed a marked pref- which in turn "stimulated applied mathematics,
erence for pure science. . . . the introduction of precise methods into new fields,

"Our deficiency in applied science," he points and the increasing replacement of human labor by

out, "might be illustrated by referring to our space reliable and effective mechanized equipment."

program. This program . . . has connections with But in contrast to these endeavors, Dr. Teller

engineering development, applied science, and points out shortages in the use of applied science

pure science. Most of the money is spent on en- in such increasingly important fields as meteor-

gineering development, but applied science is an ology, oceanography, and nuclear engineering for

important component, and [it] determines to a peaceful purposes.

great extent how effectively the money is spent. To create the supply of applied scientists

. . . It is difficult to estimate how many fully edu- needed to attack such an array of problems, Dr.

cated 'applied scientists' are to be found in our Teller proposes a vigorous higher-education pro-
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gram that would give applied science the academic
prestige now enjoyed by pure research.

"Education in applied science," Dr. Teller
writes, "should proceed at the laboratories and
centers at which applied science has actually been
developed, where the pioneers in applied science
work, and where the best equipment is available.
Here the students who should obtain Ph.D. de-

grees in applied science can acquire the best tradi-
tion while working in surroundings in which the

primary motivation is to mold our future tech-
nology along the lines made possible by the latest
advances in science.

"To give proper stature to these programs and
to exercise the required controls, . . . these pro- Technicians from NASA Marshall Space Flight Cen-

grams [should] be worked out in conjunction with terAla.,and Hayes InternationalCo.,Huntsville,Ala.,
wearing Apollo-type space suits, test mockup of Lunar

universities.Thedegreesshouldbegivenbythe Mobile Lab (MOLAB) at Lockheed plant in Sunnyvale,
universities, and the men who are charged with the Calif. MOLAB would allow two-week moon survey.
duties of teaching and supervising the Ph.D. theses
should become professors or part-time professors recognizes. But he makes some suggestions as to
at the universities. The geographic separation as how it can be implemented.
well as the novelty of the program will undoubt- Among his ideas:
edly cause difficulties. Faculties may not easily * Using government laboratories for educa-
accept applied work as similar in value to the old tional purposes, in cooperation with universities.
academic disciplines. But one should realize that Funds ranging from a fraction of one per-
in the program proposed here, there will be a cent to a few percent of each laboratory's budget
requirement for the greatest possible amount of could be earmarked for such programs. The Na-
new initiative and imagination. For this particular tional Science Foundation could help finance such
reason such a program, once it is accepted, should efforts.
fit excellently into the framework of our univer- * Joint applied science educational programs
sities." involving industrial laboratories and universities,

Pointing out the need for broadly based edu- with government offering matching fund grants to
cational preparation for such graduate study in universities to set up such programs.
applied science as a kind of counterpoint to the * Federal tax benefits designed to stimulate
great emphasis on pure science and engineering, capital expenditures for applied science educa-
Dr. Teller says that necessary general background tional facilities.
could be provided in undergraduate programs or * Continuing federal financial support of grad-
in the first one or two years of graduate applied uate students in applied science. Dr. Teller ac-
science programs. knowledges that such support is available. "In

He writes: "Subjects that should be required principle," he says, "no new measures are needed,
in all cases include mathematical techniques . . . [but we need to] keep track of the fraction of
modern computing equipment . . . physical chem- graduate fellowships that support applied science,
istry, thermodynamics and statistical mechanics, and to seek continually the best ways to recruit
electromagnetic phenomena, and most particularly and support talented students in applied science.
. . . the broad field of the structure of matter. . . . "The United States possesses the fundamental
In addition to this background . . . the applied skills from which a vigorous development of ap-
scientist should become an expert in at least one plied science can proceed," Dr. Teller concludes.
specialty by completing an original piece of work "These skills, however, are separated from our
as his Ph.D. thesis. This is important not only educational process and . .. are not ... organized
in itself, but also because of the psychological . . to satisfy the growing demands for young
fact that in many ways one specialist can better applied scientists. We have to tackle this . . .
understand another specialist as long as both can problem to make sure that we maintain, and in
fall back on a common language." some areas, regain . . . leadership in pioneering

Dr. Teller's proposal is a tall order, a fact he ... future technology."-END
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To Air Force career men
who shouldn't have to wrestle with this problem ...

Does it 'bug' you sometimes,
trying to guess what's ahead in your AF future?

No wonder. The aero-space field is moving so fast rumors, rumors that continually boil out of Wash-

it can change over night. And your part in Ameri- ington. In this framework of uncertainty, how can

ca's defense effort is constantly subject to the fluid the Air Force career man ever figure out where he

international climate. Add to this the conflicting stands...or where he's headed? There may be an

reports, changed regulations, new rules, and rumors, answer you have been overlooking.

Here's how to take much of the guesswork
out of your Air Force career ...

Try AIR FORCE TIMES for the next 35 weeks. It's gress and the Pentagon, have a knack of slicing through

the one newspaper edited specifically for you each the doubt and confusion, taking the distortion out of

week in Washington, D. C. And its main function is service news. They uncover the trends that can hell)

to supply you with reliable information for making or hinder your personal progress . . . and enable you

career decisions. to evaluate the cold facts in terms of your own career

Practically every day some rule change is discussed goals.

... or a new regulation proposed . . . or a top official Week after week, you'll find straight-forward answers

makes a statement. Any of them might seem to bear to questions concerning your pay- your present and

on your future; and they all become grist for the rumor future assignments - your promotion prospects - your

mill. But that's when the resources of AIR FORCE outlook for the future.
TIMES serve you best. In the next 35 weeks AIR FORCE TIMES will be

The TIMES editors, who bird-dog the halls of Con- answering vital questions like these:

- What does the recent consolidation of the
Reserves and National Guard mean to you?

Are further closings of military installations in
the offing?R EE- A Will Congress approve another service pay hike

SPROMPTNESS this session?

andYou'llalso What new educational opportunities are open
.r right awa, Ran to you?

Send Your of an o gde Are any changes expected in family medical
andAllowan .e -. 1964 pay care, commissary privileges or other service

that stww t u. *present a benefits?

toyouintermsOfY r   --- What's likely to result from the House study on
means ein.the service. military retirements? Will special inducements
future cbe offered to those passing up the 20-year

retirement option?

ALMOST LIKE A HOME-TOWN NEWSPAPER

Beyond the important career information, AIR FORCE TIMES also keeps you posted on your
friends in the Air Force - tells who's being transferred, promoted, decorated or retired - lets you
know about recreational and social activities on bases all over the world.

It contains features on travel, investments, hobbies, sports, preparation for retirement even

a Women's Section for Air Force Wives ... with homemaking tips, fashions and society news.

ORDER YOUR PERSONAL SUBSCRIPTION NOW!

Your own fresh, clean copy each week - no matter where you're assigned - is the most con-
venient way to receive AIR FORCE TIMES. You can spend as much time as you like with it

cut out articles . .. keep the paper available for other members of the family.

USE ATTACHED CARD FOR BARGAIN RATE
35 weeks for only $4.95.

That's only 14% a copy . .. 10o less than you'd pay at the PX, and a lot more convenient, too.

No need to send cash. SIMPLY DETACH AND MAIL THE ACCOMPANYING CARD.

AIR FORCE TIMES * 2201 M STREET N.W. * WASHINGTON. D. C. 20037



Restricted by a post-World War II peace treaty to minimal

military forces, and limited by the realities of budgets

and a geopolitical position that requires a convincing

stance of neutrality in the Cold War, Finland has developed

an air arm that is modestly equipped but manned with dedi-

cation and a determination to preserve the nation's freedom ...

Between East and West
-Finland's Air Force

By Stefan Geisenheyner
AIR FORCE/SPACE DIGEST EDITOR FOR EUROPE

EDGED between the Asiatic East and the Euro- In World War II they twice fought the Russians,

pean West lies Finland, after Iceland the most first in 1939-40 when they held out for almost four
northerly country in the world. It is a land of months against heavy odds, again in 1941 when the So-

unending forests, thousands of lakes, and the mid- viets attacked without warning. Then the Finns joined
night sun. with Germany, but surrendered to the USSR in 1944.

The introduction of Christianity in Finland in the According to the Paris peace treaty of 1947, Fin-
tvelfth and thirteenth centuries created a govern- land's armed forces are restricted to internal opera-
mental union with Sweden which was to last 600 tions and to the local defense of frontiers. Conse-
years. During this period, Finland developed a demo- quently, the Finnish Army, including frontier troops
cratic political system. During the Napoleonic era, in and antiaircraft artillery, is limited to 34,400 men; the
1809, the country was incorporated into the Russian Navy to 4,500 men and a tonnage of 1,000 tons; and
empire. A century later, in 1917, Finland broke its the Air Force, including reserves, to sixty combat air-
ties with Russia and became a sovereign state. But craft and 3,000 men. The present strength of Finnish
with half of its land border-almost 800 miles- facing Defense Forces is even less than permitted by the
the USSR, Finland has had little real opportunity to treaty. The treaty also forbids Finland to possess, con-
enjoy independence. struct, or experiment with atomic weapons, guided

missiles, sea mines or torpedoes of noncontact type,
manned torpedoes, submarines or other submersible
craft, motor torpedo boats, or specialized types of as-
sault craft. The Air Force is forbidden to possess any
bomber aircraft.

The Commander in Chief of the Defense Forces is
the President of the Republic. Since 1956 this has been
Dr. Urho Kekkonen. Immediately subordinate to him
is the Commanding General of the Defense Forces,
General of the Infantry, J. S. Sibelius. The highest ad-
ininistrative authority rests with the Ministry of De-
fense. In peacetime, the Defense Services are com-

prised of the General Staff; the Army, Navy, and Air
Force; reserves; military training units and special
military institutions; depots, hospitals, and dispensa-
ries; and military tribunals.

The Finnish Air Force, or Ilmavoimat, is commanded
by Maj. Gen. R. Turkki with headquarters in Helsinki.
Since the war, the Air Force has been concerned pri-
marily with training, transport, and communications
duties. It comprises the Air War School, the Central
Flying School at Kauhava, the Central Air Force De-
pot at Tampere, an Air Force Signal Battalion at

a. Gen. R. Turkki, Commander of the Finnish Air Force Luonetjiirvi, and three operational wings. The latter
(Hnavoinmat), wears the white fur cap which is the rank are the H1-ime Wing under Col. A. Huhtala at Luonet-
insignia of a commanding officer. With headquarters in Huel-L
sinki, Turkki comnands sixty combat aircraft, 3,000 men. jirvi, the Careia Wing under Col. Lauri Pekuri at
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Swedish SAAB 91D Safir
is used by Finnish AF
as a prinmary trainer.
During the eleven

months of beginning
flight training at CentralM*0-1 3Flying School, Kanhava,0 young pilots are required

to fly approximately 100
hours in Safirs and CM
170 Magisters. Ilmuvoimuai

has thirty-five Safirs.

Kuopio in Savo, and the Satkunta Wing under Lt. Col. Complex which consists of the aircraft factory at
Alpo Hirvonen at Pori on the west coast. The last unit Tampere as the central unit, and the Kuorevesi Factory
is responsible for proficiency and pilot training, for which performs aircraft repairs. The Linnavuori Fac-
which French Potez CM. 170 Magister jet trainers are tory at Siuro, near Tampere, in the main,repairs and
used, overhauls engines.

The flying personnel of Ilmavoimat start their ca- During the war years, the Valmet OY factory built
reers with a short basic military training period. The several types of aircraft including the famous British
flying training begins at Central Flying School at bomber, Bristol Blenheim IV, under license, and a sin-
Kauhava and continues for eleven months, during gle-seat fighter, the Myrsky (Storm). Sixty-one Myrsky
which time approximately 100 hours in SAAB 91 Safirs fighters had been built when production was stopped
and CM. 170 Magisters are flown. For advanced train- by the Allied Control Commission, and a more ad-
ing, the young pilots are posted to an operational wing. (Continued on page 81)
While the NCOs on flying status are trained in basic
science at an NCO school, the young pilot officers re-
ceive their training for two and a half years at the
Cadet School in Helsinki and at the Air War School at
Kauhava. During the second half of the course, at
Kauhava, about 150-200 hours in Safirs and Magisters
must be flown, including a program for instrument and
night flying, gunnerymissions, and acrobatic flight.

Air staff officers spend two years at the Staff Col-
lege, which is divided into general and technical
branches. At the age of thirty, officers with the rank
of captain may choose between the branches.

The Air Force is backed up by an experienced avi-
ation industry centering around the aircraft factory British Bristol Blenheim bomber, built in Finland during

Valmet OY, a division of the Finnish State Metal World War 11, carries swastikas, insignia of Air Force until
after the war. It was good-luck simbol of von Rosen

Works.Valmet OY is part of the Tampere Jdtistry family, which donated first aircraft to Finland i 1918.

Fifty-two CM. 170 Magis-

ters were purchased by

Ilmavoimnat fron Valmet

OY aircraft factory in

1964. Another eighteen

Magisters, delivered ear-

lier by its French manui-

facturer, Potez/Air Fouga,

were assembled from

imported components

until Valmnet OY acquired
manufacturing license

in 1958.
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IerJeare Dynalectron Corporation is first in
field teams for two reasons, both
wrapped up in one sentence: Dyna-
lectron developed and pioneered the101g 1 field team concept in 1951, and nobody
has caught up with Dynalectron since
then. Dynalectron field teams are
working everywhere in the free world,
on any day you care to name. . in
Viet Nam, today, for example .

repairing, maintaining, modernizing,
and overhauling aircraft, helicopters, 1 tataesicefidafro y t n
missiles and rockets, space vehicles, or a customer'sown hangar location.

any other aerospace device yet devel-
oped or to be developed. unlmuedcapailies

All capabilities, from PARC and
IRAN to modifications involving the
most advanced fire control or ECM1
weapons systems, are present in Dyna-

lectron. Its field team capacity em-

missiles, or space vehicles as are nec-
essary to meet your requirements.

A Dynalectron field taam in Viet Nam,
working on helicopters needed for today's

operations.M XIum CS 01Clv OS
This is the best reason for field teams,Whi is a liM 188B? though there are many other good ones.

II . ~They go where the aircraft or missilest1heiirsi A ready forceofexpert, fully-equipped, op ereationa tisappes
. . . are, and that means less downtime,in-

highly-trained technicians and me- .radta nas esdwt e nthnis 10uale in .l . setso creased operational use. This appeals tonil ~ ~ chanics, unequalled inall aspects cutof~sisolt
Dyn'alectron customers, as it should tooftheI N aloverhaul, maintenance, modification' anybody.

retrofit, modernization . .. of any air-
craft or missile . . . one man or morew Ur O I O MU1Ul than 500, quickly sent to any on-ite
location in the free world.

ON Mtamn Dynalecion pioneered it
No other oiganization can come any-ON t ee s DOwhere near matching the experience, Qualified engineers and technicians in-
the capabilities, and the provable per- vited to submit resumes in confidence.
formance of Dynalectron field teams, 1n equal opportunity employer
anywhere in the world today. This
means fast reaction, absolutely out-
standing work, low cost . . . because

Dynalectron stamps out "re-work." DYNALECTRON0001eCIPCORPOALTIODN
Dynalectron field teams, like fixed-base CORPORATION
crews, put maximum cost-effectiveness 2233 Wisconsin Avenue, N.W.
first, concentrate on low downtime, stamp Washington, D.C., 20007

out "rework."
AEROSPACE OPERATIONS DIVISION * CHEYENNE
DIVISION - INSTRUMENT & ELECTRONICS DIVISION
LAND-AIR DIVISION MATTERN DIVISION * PACIFIC
DIVISION - PARADYN DIVISION * HYDROCARBON RE-
SEARCH. INC. * AIR CARRIER SERVICE CORPORATION



FINLAND'S AIR FORCE CONTINUED

vanced fighter, the Pyorremyrsky (\Whirlwind), un- number of helicopters are used, including four Polish
derwent tests. The plant manufactured the Dutch SM-1s and two Russian Mil Mi-4s. Eighteen Agusta-
Fokker D.XXI fighter under license until 1944. Bell 204B helicopters have been ordered. Four Doug-

After the war, a Finnish-designed two-seat ad- las C-47 Dakotas and two British Pembroke C-53s are
vanced trainer called the Vihuri was produced. The flown as transports and one DHC-2 Beaver (U-6A) is

prototype VH-I flew for the first time in 1951. The operated for communications and liaison. Until re-
first series of thirty Vihuri was built in a slightly modi- cently, several Bristol Blenheim IVs were employed for
fied form, designated VH-II, and first flew in August aerial photography.
1953. A second modified series, the Vihnri VI-III, There is only one fully operational fighter squadron
was completed and delivered during the latter half in service today-HLeLv 21 at Luonetjiirvi, about
of 1956. All three types have since been retired from 150 miles north of Helsinki. The squadron is equipped
service and have been replaced by Swedish SAAB 91 with the single-seat lightweight British fighter Gnat
Safir primary trainers, thirty-five of which are in serv- Mk 1, for which the initial order was placed with the
ice today. Folland Division of Hawker Siddeley in November

In 1958, the manufacturing license for the CM. 170 1956. Twelve aircraft were ordered and were delivered
Magister trainer was acquired from Potez. A total of at intervals between July 1958 and early 1960. A
fifty-two Magisters were ordered from Valmet OY and license for their manufacture in Finland was acquired
were delivered by the end of 1964. The first few in 1957, but no series production has been undertaken.
Magisters were assembled from imported components, Two of the Gnats are equipped as reconnaissance
but the remainder were manufactured entirely in Fin- fighters with three Vinthen 70-mm. cameras in the
land, except for their jet engines and certain items of nose. The Gnat Mk 1 may also be used as a fighter-
equipment. Eighteen CM. 170s were built in France by bomber. It has two 30-mm. Aden cannon in the air
Potez, bringing the total Magisters flown by the Fin- intake fairings-one on each side of the fuselage-
nish Air Force to seventy. The Magisters are armed with 115 rounds per gun. Provision has been made for
and can be used in combat missions for close air sup- underwing mounting of two 500-pound bombs or

port operations. twelve unguided rockets. With two fifty-nine imperial
Two Ilyushin IL-28s (the NATO code-name is Mas- gallon slipper tanks, a maximum range of 1,150 miles

cot), flown in the USSR as attack bomber and recon- is reached.
naissance aircraft, serve in the target-towing role. A (Contined on following page)

Target tug Ilyushin IL-28 is one of two sich aircraft
flown by the Finnish Air Force. The Ilyushin is flown in
the USSR as an attack bomber and reconnaissance plane.

Soviet Mil Mi-4 helicopters are employed by Ilnavoiniat Single-seat, lightweight British fighter. Gnat Mk 1, is in

for utility operation. Also in use are fonr Polish SM-1 service with the only fully -operational fighter squad-

helicopter-s. Fighteen Aguinsta-Hell 20411s are on order. ron in Finiamd, the HLeLY 21., based north of lelsinki.
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FINLAND'S AIR FORCE CONTINUED

Twelve British Gnat
Mk Is have been ac-

quired by the Finnish
Air Force. License for
local manufacture was
obtained from Hawker

Siddcley in 1957 but
no series production

has been undertaken.
The one squadron using

the Gnat as fighter
and recon aircraft

has achieved a high
standard of opera-

tional readiness.

A high standard of operational readiness has been
achieved with the Finnish Gnat. Pilots of the 21st
Squiadron like the excellent rate of climb. general
lightness, and good response to controls. Pilots com-
Ing to the squadron have at least 250 to 300 flying
hours to their credit, about 100 on Magisters. An addi-
tional fifty to 100 flying hours in the Gnat are con-
sidered necessary to bring pilots up to the standard
required in techniques of ground attack, weapon han-
dling, and navigation. Particular attention is paid to
radio navigation and accurate map reading-an im-
portant consideration when flying over a country which
has 70,090 lakes.

During the winter months, the squadron operates
regularly at temperatures around minus twenty de-
grees Centigrade (-4 Fahrenheit) and sometimes as
low as minus thirty degrees Centigrade (-22' F.).
Because of these temperature extremes, care has to be
taken in landing and taxiing on the hard, frozen run-
ways and perimeter tracks. The brake chute is not The Gnat Mk 1 is flown during winter months in tempera-
normally used in landing, and touching down with tires as low as -4O to -22 F. Landing in such weather.

on snow and ice. reqiires a deft tonch at the controls,
ainy appreciable crosswind requires a deft touch reliable instrnments, and first-class aireraft serviceabilitN.
with the controls. Moreover, the heat from the jet ex-
haust melts the top surface of snow, which freezes
again, turning the runway into a solid smooth surface
of ice. Airframe, power unit, and instruments must be
exceptionally reliable, and first-class serviceability is
essential because the number of operational aircraft
is relatively small. Minor airframe and engine inspec-
tions are carried out by the squadron's technical per-
sonnel. Major overhauls are carried out at Valmet
OY's aircraft factory. L ..

A second squadron, HLeLv 31, is about to become
operational with the Russian MIG-21 (Fishbed-B)
day, point-defense fighter. The MIG-21 is a simple, **
relatively light fighter which achieves a high perform-
ance on a low-powered engine by carrying the bare
minimum of armament and emphasizing low drag at
the cost of some structural problems. Pilots assigned
to fly this interceptor receive their training at a base
of the Red Air Force in the Soviet Union, where East
Indian pilots also are trained. Additionally, IILeLv 31 V

operates four MIG-15UTIs as transition trainers. Two Runsian MIG-21s in flight with Finnish Air Force
Pilots claim that the MIG-21 is exceptionally easy markings on noses and [ails. Symbol of Lynx on the tails

of the fighters is the traditional wartime emnbien of the
(Continuedonpage85) Finnish fighter squadron 31, which is flying the new Mlcs.
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THE71POUND
JUNGLE KILLER

Our miniature jungle radio is a tiger. Kills jungle absorp-

tion because it's "skip wave." The signal leaps over heavy

foliage to the ionosphere. Can be read 5 by 5 from a few

yards to well over 500 miles.

The unique portable unit was developed by Delco Radio

in cooperation with the United States Army Limited War

Laboratory. It is compact, lightweight. Only 7.5 lbs., of

which 2.5 lbs. is the mercury battery.

Our specialty is solving any tricky radio problems you

may have in lightweight, portable communications. And

we have the production ability to deliver on time. Just

phone or write Delco Radio, Military Requirements De-

partment, Kokomo, Indiana. DELCO RADIO(
DIVISION OF GENERAL MOTORS KOKOMO INDIANA
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Charts show real-time elimination by computers of noise from radar range data:
left, raw data; middle, first stage of filtering; right, noise-free space target trajectory.

Space objects can be tracked by the correlated data resulting from the
sending radar pulses and observing transmitted pulses constituting one
reflections. But such reflections are ac- "look" at a given section of the sky
companied by thousands of "noise" with the correlated data on subsequent
signals from the sky and from the "looks" for the same section of the
radar receiver itself-especially when sky (although enlarged somewhat to
the threshold of detection is set low allow for motion of the space object),
enough to pick up very small or very againcheckingforcorrelationandwhen
distant objects. For accurate tracking none is found rejecting the data. The
it is essential, of course, to distinguish third chart shows the resultant noise-
reliably between the target signals and free data of a space target moving
the noise. through the sky.

A new data processing system de- For this military project, engineers at
veloped at Bell Telephone Laboratories Bell Laboratories, working closely with
performs this separation of "real" engineers of the Univac Division of
signals from "noise" signals, and does Sperry Rand Corporation, designed and
it in "real time." A human being per- programmed the computers. Because
forming the calculations depicted of the demanding requirements of re-
above would require three weeks. liability and speed, they developed for it

A computer compares the received new high-performance semiconductor
pulses following each transmitted pulse and magnetic memory components.
with those following the next succeed- The two groups combined talents with
ing transmitted pulse. Those received engineers of the Western Electric Co.,
pulses of the first train which have the manufacturing unit of the Bell
corresponding pulses in the succeed- System, to build prototype computers.
ing train are then retained; the others Thistypeofcoordinated performance
are rejected. Such correlated data re- is typical of the Bell System's ability
sut in the information shown in the to contribute from its broad technical
middle chart. competence to the strengthening of the

Next, another computer compares nation's defense.

Bell System
American Telephone and Telegraph
and Associated Companies



FINLAND'S AIR FORCE CONTINUED

4WW1

This Russian MIG-21, a day, point-defense jet fighter, will be tional. Pilots claim that it is easy to handle, highly aneu-
in service with Squadron HLeLv 31, soon to become opera- verable, achieves high perforiiance on low-powered engine.

to handle and is highly maneuverable. Its powerplant
is a Mk R37F axial-flow turbojet rated at 9,500 pounds
static thrust dry and 13,000 pounds static thrust with
afterburner. The engine lacks any antisurge device,
offers poor throttle response, and possesses an over-
haul life of approximately 100 hours only. The first
MIG-21s were delivered in April 1963 at Hissala Air- J01r
port, Kuopio, in Eastern Finland. The Finnish MIG-
21 version has pylons for two Atoll infrared homing
missiles, one under each wing. The ports for the 30-
mm. cannon have been faired over, however. A radar-
ranging device is housed in a small intake diffuser
cone. Contrary to all speculations made before it ap-
peared on this side of the Iron Curtain, the MIC-21
has proven to be nothing but a small clear-weather
interceptor, which might well be regarded as the poor
man's F-104A.

Prior to purchasing the MIC-21, the Finnish gov-
ernment endeavored to obtain the SAAB J35 Draken For training new pilots and transitioning their present

pilots into te new MIGs, the Finnish Air Force is using
from neighboring Sweden, but their efforts were un- this MI-1UTI advanced two-seat jet t-aining aircraft.
successful due to the numerous US-supplied compo- This one belongs to the soon-to-be-operational HLeLv 31.

nents of this Swedish fighter, which were subject to
"no-resale" restrictions. Negotiations with Dassault of
France for the purchase of a limited quantity of Mirage possibility to plan on a long-term basis with its own
III fighters also failed. budget. Due to its geographical location and political

The MIG-21 was undoubtedly offered to Finland and military limitations, Finland must have a number
at a price no Western company could match. (The of lightweight multipurpose fighters for tactical oper-
aircraft supplied to India are reportedly delivered at ation, like the versatile Northrop F-5, and some sup-
a unit price of about $733,600.) In view of the small port aircraft of the COIN type for limited warfare.
Finnish defense budget and the Finnish-Soviet eco- Finland's armed forces are well-trained and the
nomic relations, such a bargain was no doubt ex- geographical peculiarities of the small nation are con-
tremely attractive. Therefore, the Finnish Air Force ducive to guerrilla-type warfare. This makes an attack
ordered a total of twenty-one MIG-21s, most of which on Finland a difficult and unpromising venture. The
were delivered by the end of 1964. role which a relatively small but up-to-date Air Force

Never since the inception of the Finnish Air Force can play under such combat conditions remains to be
has a standard type of aircraft been operated in great seen, as no precedent is known.-END
numbers, the main reason obviously being one of
economics. The Finnish government could approve
only a small sum for buying new aircraft. Beingde- LastSeptember,StefanGeisenheynerjoinedAm FORCEi deo- SPACE DIGEST as Editor for Europe. He works out of Wics-pendent on international trade situations and eco- bdn emn~oA/~nfrtee FS

baden, Germnany, for AF/SD and for the new AF/SDnomic agreements, the money was granted in a speci- INTERNATIONAL. He was formerly Editor in Chief of
fled currency, thus determining where the aircraft was Flugwelt,theleadingWestGerman erospace'magazine
tobebought. and has contributed to AF/SD previously with an articl

The Finnish government is gradually beginning to onthe Swedish Air Force (November '64). His regular
appreciate the importance of giving Ilmavoimat the "Letter from Europe" column is on page 20 of this issue.
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A BREAKTHROUGH IN AFA MILITARY

for Participants

20% DIVIDEND PAID NEW, BIGGER BENEFITS
to all 1964 participants reduces the net AT THE SAME LOW COST
cost of their insurance to $8 per month.

AFA has maintained payment of a sub-
stantial Military Group Life Insurance
dividend, only slightly reduced from EXTRA
1963,becausewerecognizethatsavings NEW BENEFIT ACCIDENTAL
are important in your insurance program. AGE SCHEDULE* DEATH BENEFIT*

At the same time, and even more
important, we have made tremendous 20-24 $20,000
benefit increases for all participants at
no increase in premium. 25-29 20,000

Our continuing goal is to keepAFAMili- 30-34 20,000
tary Group Life Insurance the best pos-
sible protection for all military families. 35-39 20,000
We believe this mix of savings plus 40-44 17,500
large benefit increases gives you this
protection. 45-49 13,500

Full details on the new, liberal bene- 50-54 10,000
fits are given at right:

55-59 10,000

OTHER FACTS 60-64 7,500

ABOUT YOUR COVERAGE *A flatsum of $15,000 is paid for all deaths which arecatsed

All ceutificates iredatedandtakeeffectonthelastday byan aviation accident (civilian ormilitary) in which theinsured

of the month ii wich your application for coverage is is serving as pilot or crew member of the aircraft involved. In

postniarked. Coverage runs concurrently with AFA meni- thiscase, theadditionalaccidentaldeathbenefitdoesnotapply.
berhip. AFA Military Group Life Insurance is written in
conforimity with the insurance regulations of the District
of Columbia.

EXCLUSIONS- OLD BENEFIT SCHEDULE
FOR YOUR PROTECTION

In order to provide maximum coverage at minimum EXTRA
cost for all participants, there are a few exclusions which FLYING NON-FLYING ACCIDENTAL
apply to this insurance. They are: AGE STATUS STATUS D

Death benefits for suicide or death from injuries in- EATHBENEFIT
tentionally self-inflicted while sane or insane shall not be
effective until your policy has been in force for twelve 20-24 $10,000 $20,000
months. The Accidental Death Benefit shall not be effec-
tive if death results: (1) from injuries intentionally 25-29 11,000 20,000 L
self-inflicted while sane or insane, or (2) from injuries
sustained while committing a felony, or (3) either direct- 30-34 12,500 20,000 Z
ly or indirectly from bodily or mental 

infirmtity or poi- .
,oning or asphyxiation from carbon monoxide, or (4) 35-39 13,000 20,000 1
during any period while the policy i in force under the O
mwaiver of premium provision of the master policy, 40-44 13,500 17,500
or (5) from an aviation accident (civilian or military)
in which the insured was acting as pilot or crew member 45-49 12,500 13,500
of the aircraft involved.

The insurance will be provided under the group insur- 50-54 10,000 10,000 0
ance policy issued by United Benefit Life Insurance 5
Company to the Air Force Association. However, Na- 55-59 10,000 10,000
tional Guard and Reserve members who are permanent 60-64 7,500 7,500
residents of Ohio, Texas, Wisconsin, and New Jersey will
not be covered under the group policy, but will be eligi-
ble under individual policies providing somewhat similar
benefits.
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GROUP LIFE INSURANCE BENEFITS

AT" Nil INfl'HEANEV4 IN PR6"0

EQUAL COVERAGE NOW PROVIDED
FOR FLYING AND NON-FLYING PERSONNEL"

All participants are now inlsutrd for the same basic aiotints whether or not the are o fly.
ing status.* This (litinato's the jniliy of lower coverage for the iman on flying status vhosc
death is caused by illness or ordiiary accident. The onl exception" to this provision is that
a flat sum of $15,000, regardless of age. will be paid fo- deaths caused by aviation accident (miii-
tary or civilian) while the iisired is serviig as pilot or crewls imeiber of the aircraft involved.

$12,500 EXTRA
FOR ACCIDENTAL DEATH

An additional benefit of $12,500 will now be paid for acidental death even those (caused
by aviation accidents except when the insured is servinp as pilot or crew iemiber of the aircraft
involved (See above).

This is a substantial increase in the policy's accidental death benefit for every age group.

SAME LOW PREMIUM
In spite of these draiatic increases in coverage, there is no increase in preniiat. The saie

low premiun rate of $10 per month continues to apply for both flying and nol-fling personnel.
And even this low cost may continue to he reduced by annual pay ient of dividends.

OTHER MAJOR ADVANTAGES
OF AFA MILITARY GROUP LIF INSURANCE

Give Your Family New, Bigger AFA Group Life Protection! Mail This Application Today!

KEEP YOUR COVERAGE AT
Plaeindicate below the form of

THE LOW GROUP RATE (up to AIR FORCE ASSOCIATION GROUP LIFE INSURANCE pyent you elect:
age 65) even if you leave the service, (UNDERWRITTEN BY UNITED OF OMAHA) UMonthly government allotment
provided your insuranice has been in (I enclose $20 to cover the
force for one year prior to leaving period necessary for my allot-
extended active duty, or three yearv Rank (please print) Name ment to be processed.)

Prior to leaving the National Guard Quarterly (I enclose $30)
or Ready Reserve. O Semi-annually (I enclose $60)

ELIGIBILITY. All active-duty Address (please indicate pciianent address if paying by allotment) U Annually (I enclose $120)

peronnel of the U. S. Armed Forces Category of eligibility (please check
(un~dr. age 60) and all members of appropriate box in each column):

the Ready Reserve or National Guard City State Zip Code O ActiveDuty O AirForce
(under 50) are eligible for this in- O Ready Reserve O Army

uranCe Oa National Guard E Navy
siiraile.Date of Birth

* GUARANTEED CONVERSION O Marine
PRIVILEGE regardless of your D_ Coast
health. Beneficiary Relationship Guard

* NO SPECIAL MEDICAL E\-
AIINATION is required. This insurance is available only to AFA members: 6-65

* WAIVER OF PREMIUM FOR I enclose $6 for annual AFA dues (includes subscription ($5) to AIR FORCE/SPACE DIGEST).
0 I am an AFA member.

1)lSAlilLITY Prior to age 60, ioii I tuilerstand the cinditions govvrning AFA's Group Life Insurance Plan. I certify that I am eligible for
tinuing as long as you remain toitally this insurance under the category indicated, that I am currently in good health, and that I have succe-
diiabled. fully passed, within he past two-ycar poeriod, the last physical examination rcquired by my branch 

* FLL, CHOICE OF SETTlLE- crvice. (Reserve and Guarid 
perinnel 

not otn extended active duty iust include with this application ;
SIE1T OPTIONS. copy of tIhiir most recently compltil SF88.)

* GOOD ANYWHERE IN TlE Signature of Applicant-. -Date - -
WORLl). No war clau-i. hazIrloui - Ippliition mut be a m inpu I .ni id b ihe or iii m ii onel ordel .
duty restriction, or t'lgeogriliical Send remittance to INSURANCE DIVISION, AFA, 1750 PENNSYLVANIA AVE., N.W., WASH., D. C. 20006
limiR StaSion on your 1overage.
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THE
By Jackson V. Rambeau

BU LLETIN AFA DIRECTOR OF MILITARY
AND INDUSTRIAL RELATIONS

BOARD
.News and Comment about Air Force People. . .

The Pay Bill Fight Begins

The House Armed Services Committee was scheduled to Gen. Jont P. McCon-
take up the Rivers military pay bill about the first of June, nell, USAF Chief of
immediately after completing work on the military con- Staff, awards the Legion
struction bill. of Merit (Degree of

Since the bill, drafted by the Committee Chairman, Commander) to Gen.
Rep. L. Mendel Rivers of South Carolina,hasalreadybeen Shigern Ura, Chief of
endorsed by almost all of the Committee members, speedy Staff of Japanese Air
Committee approval is expected. That is an important step, Self Defense Forces, in
but only the first which the bill faces in its progress toward recent Pentagon cere-
enactment. It may find tougher going in the Appropriations mony. During General
Committees of the House and Senate, which must squeeze ira's visit to the US,
the money to pay for it out of President Johnson's budget, lie toured several USAF
already strained to cover a number of Great Society proj- installations.
ects.

At this writing, the White House had not vet released
details of the report on federal pay prepared for the Presi-
dent by a group headed by Marion B. Folsom. It is said to

contain recommendations for pay raises totaling about five under its new Chairman, Lyle S. Garlock, took steps to
percent for military personnel with more than two years' clear up a misunderstandingwh\ich could seriously affect
service. In comparison, Mr. Rivers' bill calls for raises aver- USAF's researchli-and-developeitnt programs. The misun-
aging almost eleven percent, including hefty increases for derstanding arose over a directive issued by the litireau of
the men with two years or under, the Budget expressing President Johnsons concern over

As noted in this magazine's editorial last month, AFA increases in civilian positions at Grade GS-14 and above
favors the Rivers proposal because it would bring military and, in effect, freezing promotions in those grades. Alost
pay more closely into line with civilian pay, and it would half of all USAF civilian personnel in that category are
provide the first pay raise since 1952 to men with less than scientists and engineers in the Air Force Systems Con-
two years' service. mand and the Office of Aerospace Research. Many are

Meanwhile, the Armed Services Subcommittee, headed young men and women brought iito the goverinment at
by Rep. F. Edward Hebert of Louisiana, which has been salaries lower than they could command in industry, with
exploring the Army National Guard and Reserve merger, the understanding that theywoitld he advanced to higher
was expected to wind up its hearings with an appearance grades as they demonstrated their capabilities. The pro-
by Secretary of Defense Robert S. McNainara in mid-May. motion freeze had already prompted some to leave the
The Subcommittee was reported likely to approve his plan government.
if Secretary McNamara were to admit that some congres- The Council invited Mr. William Hooper of the Presi-
sitonal help was necessary to effect his changes. At this dent's Office of Science and Technology to discuss th1

writing, that was still a big if. problem. Mr. Hooper admitted the order has had an ad
verse effect on government research programs, but aith i

CivilianCOUncilShowsResults that the President had not intended to freeze all prow,
A bill to grant federal civilian employees allowances for tions, but to assure that agency heads personally okaed

shipment of household goods on govertnment change of each pronotion to the higher grades. Accordingly, at the
station orders comparable to that of their military counter- Council's suggestion, AFA President Jess Larson has writ-

parts has been introduced in Congress by Representative ten the Director of the ludget Hureau asking that he
Rivers. clarify his directive so that promotions for merit can be

The proposal, originally suggested by AFA's Civilian restimed.
P~crsonal Council, was submitted to Mr. Rivers by Jess
Larson, AFA President. Short Fuze

The bill is particularly pertinent today to the large num- The Defense Department has amended its directive of
her of civilian employees facing transfer as a result of ex- January 16, 1965, which requires that Ready Reservists
tetnsive base closings, but if it is passed it will be perma- classed as key federal employees must be transferred to
nent, and another step toward equalizing pay and benefits the Standby Reserve with no further opportunity for earn-
of military and civilian personnel. This is one area where ing retirement points or promotion credit.
the military is far better off than the Civil Service em- DoD reopened the door ever so slightly to permit such
plovees. employees to earn retirement points and promotion credit

Meanwhile, the Civilian Council, which met late in April on a voluntary basis without pay, but only if they were
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critical career fields. The Council noted that, while USAF
is now seeking to veed out airmen with twenty years' sev -

Cen. Curtis E. LeMay, ice who have not been promoted for some time, airmnii
former USAF Chiefof in many career fields have had little or no opportunity to
Staff, left, accepts be promoted because the majority of promotion slots arc
$1,000 check oil behalf allocated to so-called hardcore specialties. A statutor pro-
of Falcon Foundation motion system requiring that all airmen be considered b\
as first annual donation a central selection board for promotion at specific points
for scholarship award of service vould apply equally in all career fields, thc
in his lonor presentel Council noted. Severance pay would be awarded those
bo Lear Siegler, Inc., eliminated before qualifying for retirement. Such a svstem
through its Chairman, would be simnilar to the 'Officers' Personnel Act (OFA).
John G. Brooks. A cold-war CI education bill might cost $60 million a
Fotindation provides year, the Concil was told. But, according to Charles NI
prep school aid to pro-for the Senate Subcommittee on Vet-

spective USAFA Cadets. crans' Affairs, the World War IIC bill alreadv has paid
for itself in additional taxes paid to the government b\
men whose carniing power was increased under its pro\i-
sions. The bill now before Congress would cover individ-

shifted from Ready to Standby Reserve between January 16 mals who served on active duty for 180 days or more siice
and June 30, 1965. January 31, 1955, and those who earned benefits nlder

Credit for securing the amendment goes to Rep. L. previous laws but lost their eligibility because they chose
Mendel Rivers (D.-S. C.), Chairman of the House Armed to remain in the service. Enlisted retirees would be eligi-
Services Committee, who had written in a letter to Mr. ble under the new bill. The Council asked that AFA en-
Cyrus R. Vance, Deputy Secretary of Defense, that "if any dorse its enactment.
individual achieves any success in industry, government, Noting that a presidential panel is now studying the ad-
or elsewhere he can only anticipate, as a reward, that lie visability of retaining twenty-year retirement, the Council
will be placed in the Standby Reserve, which is tantamount
to discharge from the Reserve under your directive."

In reply, Mr. Vance announced that the Jannary 16 di-
rective vas being amended to permit three categories of .Ines pi. oode-
Standby Reserve personnel to participate voluntarily for Deputy for Mun-

promotion and retirement points: (1) those with a remain- power, Personne
ing service obligation, (2) those with eighteen but less and Organization

than twenty lears' service for retirement, (3) those trans- in Office of See-

ferred from the Ready to the Standby Reserve between retary of the Air
January 16 and June 30, 1965. But, lie added, "persons Force, is congraii-

transferred to the Standby Reserve after jine :30, 1965, lated by Secretary

will not be permitted to participate in Reserve trainiing for Zuckert upon re-

promotion and retirement points unless they qualify tider ceiving LjSAF Ex-

1 or 2 above." . 'reptional Civalian

The amendmeit takes care of members of Congress and S'i'Nice Awiard.

key staff personnel who were singled out by Secretary of
Defense McNamara last December for transfer to the
Staidby Reserve. But what about those Ready Reservists urged that AFA oppose curtailment of this benefit for en-
ini the federal government who haven't vet been tol listed men, when it testifies before the panel in July. It ir-
whether they're considered key personiel or who hope affirmed support of a bill now before Congress which
someday to be promoted into key positions, and those ini would give enlisted men retirement credit for time sered
private industry who may one day be asked to give up iin the Reserve Forces, as is now authorized for officcis.
their Ready Reserve status to accept a key job? Under the aid of pending legislation to allow military personnel to
terms of the Vance amendment, they have only iitil june retire in the highest grade held in a service.
30 to decide if their civilian job prospects warrait shifting The Council recommended that consideration be givei
now to the Standby Reserve to protect their stake in Re- to alleviating hardships resulting from inequities in pre-
serve retirement. cit airman authorizations lot shipment of household goods.

It suggested the basic allowaice based ot rank be retaied,Airmen's Council Actions but with an additional allowance for each dependent. This
The serious study of ai "up or out" promotion system is the sstein employed for US Foreign Service persomil.

for airinen based oni leigth of sernice, comparable to that
frt officers, was endorsed by the AFA Airmen's Council New ROTC Programs
wlien the group met in Washingtoni, D. C., May 3. The Plans to implemeit two iew ROTC programs appro(cd
Air Force has been asked to make such a study. l\ Congress last fall have been annocticed by USAF.

The Council, with a heav' busiess schedule ad iuder It will offer scholarships this fall to 1,000 students eiitcr-
its new chairmant, CMISgt. Chester F. Decowski, USAF ing their third year of Air ROTC and expects to send 2,400
(Ret,), also recuoimmended that AFA support the enact- met to a six-week summer camp prior to enrolling thnii
ment of a cold-war edc'ation bill, made three recommeni- iin the new two-year advanced HOTC program.
dations concerniiig enlisted retireteiit, atcd called for I Although the new ROTC act authorizes each servic o
revision ini existing limitations oii shipment of household offer four-year scholarships, the Air Force is limiting its
goods for men in the middle grades. scholarships this year to juniors who have alread' coii-

Statutory promotion, the Council decided, would be pleted two years of basic HOTC. The number of scholla-
preferable to the existing system which allots promotion ships available at each of the 186 colleges offering foir-
slots based on what are considered at the moment to be (Continued oni follotcigpge)
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Benjamnui 0. Davis,
Lt. Gen. Thomas S. Bejmn.Ds,

Jr., former Assistant
Moorman will be- DeputyChiefof
come Superintendent Sfprograieano
of the US Air Force Progams and

Acadmy o Jul 1, Requirements, Hqt.
ucacein MJ. G USAF, has been pro-

Robetingarreni. mnoted to Lieutenant
Robert H. Warren.
Genera (;crnGeneral and named
hGseenlomn Chief of Staff for
has been Vice Coin-
niiiiilerinChief,~ Pa- US Forces in South

Korea and the UN
cific Air Commmul. tma1 tee~i

GeneralWarren's Command there. He

lew assignment is is the son of Brig.

Chief of Statff, Air Gn ejmnO
Davis, USA (Ret.),

Force Systemns
first Negro general

Command.
officer in US. 1X

year Air ROTC is based on the average number of trator of an ICAF seminar in his city. Colonel Agrafiotis,
officer graduates produced in the past five years. Screening who holds a mobilization assignment at Hq. USAF, is the
of applicants is now in progress, and successful candidates first Reservist to receive the JSCM in the ICAF extension
will be notified by the Commandant of USAF ROTC by course program.
early August. * a *

The scholarship includes college tuition, books, fees, sup- PARTING SHOTS-US enlisted men in South Vietnam
plies, and equipment, plus $50 a month retainer pay. have been excused from paying federal income tax and
USAF is authorized to expand the program each year to a officers there have been granted a $200 a month exemp-
maximum of 5,500 annual scholarships by 1968. Only tion under an executive order issued by President Johnson
those enrolled in the four-year ROTC program are eligible. declaring the area a combat zone. The order is retroactive

Other advanced Air ROTC students, including those to January 1, 1964.... More than 400,000 USAF person-
entering this fall under the new two-year program, will re- nel voted in the 1964 national election which saw a million
ceive retainer pay of $40 a month, but no tuition assistance. votes cast by military men, DoD reported. USAF total was

The two-year program makes it possible for students fifty-eight percent of its eligible voters, a twenty-percent
who have two academic years remaining in either under- gain over 1960 when 260,000 voted. Army was second in
graduate or graduate studies to qualify for an Air Force 1964 with 290,000 votes, forty-four percent of those eligi-
commission. This would include students in schools offer- ble. Marine Corps showed best voting percentage, with 65.5
ing ROTC who did not elect to enroll in their freshman percent of those eligible casting ballots.
and sophomore years, and transfer students from other uni- * *

versities and junior colleges. STAFF CHANGES . .. Brig. Gen. Joseph J. Cody, Jr., fromn
For these individuals the normal two-year basic program C/S, AFSC, Andrews AFB, Washington, D. C., to DCS/Sys-

is supplanted by a six-week training tour. Two such periods tems, AFSC . . . Maj. Gen. Benjamin 0. Davis, Jr., from Asst.

are being offered this summer-at Keesler AFB, Miss., and DCS/Programs and Requirements, 11q. USAF, Washington,
Maxwell AFB, Ala.-the first beginning June 13 and the D.C., to C/S for US Forces in South Korea and UN Cmd.,

secod Agus 1. pplcatons re ein accpte bythe Korea, and1 promoted to lieuteiiant general .. . Brig. Geji.
secondAugust1.Applicationsarebeingacceptedhythe Ernest C. Hardin, Jr., from Asst. to Cmdr., 9th AF, TAC, dut\
schools' Air Force ROTC detachments so long as sufficient station Ft. Bragg, N. C., to Cmdr., 839th Air Div., TAC, Sewart
time remains to process them before the start of the second AFB, Tenn. . . Brig. Gen. James W. Humphreys, Jr., from
six-week period. Cmdr., Wilford Hall USAF Hospital, Lackland AFB, Tex., to

Those attending the field training program will receive Chief, Public Health Div., AID/VIETNAM, Central Control
travel pay to and from the air base and military pay at the Gp. (Agency for Int'l Development), with duty station Depart-
rate of $78 a month. ment of State, Washington, D. C.. . . Brig. Gen. William B.

Martensen, from Director of Materiel, 2d AF, SAC, Barksdale

Regional SecuritySeminars AFB, La., to C/S, 2d AF, SAC . .. Lt. Gen. Thomas S. Moor-
man, Vice CinC, PACAF, Hickam AFB, Hawaii, to Superin-

The schedule of Regional National Security Seminars tendent, USAF Academy, Colorado Springs, Colo., replacing
to be presented in fifteen cities between now and the spring Naj. Cen. Robert II. Warren . . . Brig. Gen. Luther H. Rich-

of 1966 has just been published by the Industrial College mond, from Inspector General, USAFE, to DCS/Operations,

of the Armed Forces. 11q. USAFE, Wiesbaden, Germany, replacing Maj. Gen. Henry
Siarm l es G. Thorne, Jr., named Cmdr., 17th AF, USAFE, Ramstein, Ger-

many . . . Maj. Gen. Robert II. Warren, from Superintendent,
'erre Haute, Ind., Oct. 11-22; Duluth, \inn., Nov. 8-19; USAF Academy, Colorado Springs, Colo., to C/S, AFSC, An-
Durham, N. C., Jan. 17-28, 1966; Little Rock, Ark., Feb. drews AF3, Washington, D. C., replacing Brig. Gen. Joseph J.
21-Mar. 4; Carbondale, Ill., Mar. 21-Apr. 1; Dallas, Tex., Cody, Jr. . . . Brig. Gen. Prentiss D. Wynne, Jr., from Dep.
Apr. 25-May 6; and Helena, Mont., May 16-27. ACS/Intelligence, H. USAF, Washington, D. C., to Chief, Air

The Blue team will conduct seminars at Oklahoma City, Section, joint Brazil-US Military Commission and Chief, Air
Okla., Oct. 4-15; LaCrosse, Wis., Nov. 1-12; Cheyenne, Section, MAAC, Rio de Janeiro, Brazil . . . Hq. AF Recruiting
\Vvo., Jan. 10-21, 1966; Stockton, Calif., Feb. 14-25 Service, moved from Wright-Patterson AFB, Ohio, to Randolph

Salem, Ore., Mar. 14-25; Springfield, Mass., Apr. 18-29; AlB, 'Mex.
and ittburg, P., My 920.NOMINATED) FOR PROMOTION . . . To major general:

dPittsburgh,Pa.,May9-20. John L. Zoeckler.
Earlier this year, Lt. Gen. August Schomburg, ICAF RETIREMENTS . . . Lt. Cen. Gordon A. Blake, Brig. Cen.

Commandant, presented the Joint Service Commendation Robert J. Goewey, Maj. Cen. Donald L. Hardy, Maj. Gen. W.
Medal to Col. Peter J. Agrafiotis, USAFR, of lManchester, T. Hudnell, Gen. Leon W. Johnson, Maj. Cen. Elvin S. Ligon,
N. H., for his work in organizing and serving as adminis- Jr., Maj. Cen. Harry C. Porter.-END
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Another RD and E

capability report from
ALLIS-CHALMERS

First 28-volt fuel-ce/ system to pass 500-hour test at NASA!

Successful completion of this test demonstrated
Allis-Chalmers capability to respond to RD & E challenges.
The challenge was to fabricate and assemble two 28-volt,
1.8kw fuel-cell systems--subject one system to a
400-hour verification test ind deliver the second system to
NASA's Manned Spacecraft Center, Houston, Texas, within
TWO AND ONE-HALF MONTHS after contract go-ahead!

The challenge was met on schedule. On arrival at MSC, the T =
second system was successfully run by NASA personnel
with assistance from Allis-Chalmers for 200 hours.

Next, NASA personnel took over and ran the system without
assistance- through the four-segment load profile as
specified- for 300 hours. Test time totaled 500 hours
of operation under load, exceeding contract
requirements and still operating within an acceptable
performance range. Tests are continuing.

The test load profile varied from 480 to 1800 watts, a
considerably more severe profile than would be expected
during actual missions or qualification demonstrations.

Achieving design performance as predicted
represents years of work. . . a result of constantly
advancing fuel-cell capability:

* First fuel cells in a land vehicle, 15-kw tractor,
applied in 1959.

* First fuel cells to successfully pass zero gravity tests,
Wright Patterson AFB, in 1962.

* First fuel cells "qualified for space" with the
Air Force, in March, 1964. Allis-Ch lmers 28-volt, fuel-celI system the

* First fuel cells to power an underwater vehicle- first to successfully pass 500-hour test at NASA.

Electric Boat Division, General Dynamics Star I
submainein Jly, 964.Chart shows Ailis-Chailmers fuei-colitechnology has

submarine,inJuly,1964. improved by an order of magnitude since 1958.
* First 28-volt fuel-cell system to pass

500-hour test at NASA. 1.2 ALLIS-CHALMERS DEVELOPMENT PROGRESS
HYDROGEN-OXYGEN FUEL CEII

May we discuss your aerospace and defense fuel-cell
application? Write: Market Development, Space and 1.0
Defense Science Department, ALLIS-CHALMERS,
Box 512, Milwaukee, Wisconsin 53201. O.8 1964

1963
FUEL-CELL design for Aerospace and Hydrospace applications is but 0.6 -
one of the opportunities open today for qualified scientists and 0
engineers at Allis-Cholmers. For information concerning employment > 0.4 -
write to: Manager of Professionul Plucemcnt, A///s -Chum r,
Milwaukee, Wisconsin 53201.
An Equal Opportunity Employer Q 0.2 - 1958

U.

0 0 -
0 100 200 300 400
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Take FLIGII. .. as the guest of

4

Pick Any T Iwo of These Books ... Get One Free

"Today it is more important than ever for Air Force NATIONAL SECURITY: POITI-

personnel of all grades to be well-informed and there STAEIES FR ANHE CN DM
is no better source of information than professional AHIEAD. Ak military classic with a dis-
reading. .. . tinguuisioal roswer of auihors. Retail Slo

"Since its inception six years ago lte AeroSpace _1E11:IIHCS PHICE S7.23..

Book Club has offered its membership books of out-
standing quality which cover the broad spectrum of SOVIET STRATECY AT THE
Air Force interest in the fields of history, aeronautics. CROSSROADS. By Thonut1(s IV. WFo/ 'j,
astronautics, memoirs, tactics, strategy, and political ouret A bh irceclonelW, fmo noy

science. . . . is with the RAND) Corporation. Th,

"The criteria for selection which the Club has adopted New lork Timies calls it the only recent
book on the Soviet UInion which is notensures volumes of quality and stature that will con- outdaled Iha Ihr fill of Khrushiclce.

tribute to the professional enrichment of its memtbers." Retai \IE 1ItarACs PlumII
$4.95.

-Gen. Curtis E. LeMay, in a letter to all Air Force
personnel. Ai 11111, A1W i ai

standard reference work. Rvitail 8o.50.
M11EMBER'S PRICE $5.4-5.

A HISTORY OF SOVIET AIR
POWER. Bv Robert Kilinarx. The full

E have a file full of letters from satisfied readers which say much swe to So i rpower veoe

the same thin. But we're not asking you to take anyonets word for it. organZati, and technology as theyisnohave shifed throuahout tie years. Re-
At no cost to you we will send you any one of the books listed on these til 7.50. MIEMilR'S PRICE $5.95.
pages, values up to $15 at retail prices, along with your first selection at

the special member's price. You will also be enrolled as a member of

the AeroSpace Book Club. Eight times a year you will be sent an an- Richard S. Allen. Subtitled: "Those
nouncement and description of our current selection, a book picked Fabulous Lockhleds and the Pilots

Who Flew Them." The story of the
from the best available aerospace and related military literature. For days between 1927 and 1937 when fly-
every four books purchased you will also be entitled to select an addi Ing was still an adventure-the decade

of Lindbergh, Earhart. Post, Turner
tional bonuis book-free-from a large list. This bonlus privilege can Rti 99.MME' RC
run hour oner-all savings as high as forty percent. $7.95.

The risk to you is minimal. You need take only those books you

want. But we are confident based on what our mebers tell s. that THE TWO VIET-NAMS. By Bernard

you will fin maIm s iest work aalabli oil tili.

ctinlariliin riteoto. Retiail $795

experience. MEMBER'S PRICE $5.95.
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THE AEROSPACE BOOK CLUB
The American Heritage
History of FLIGHT,
a $15 retail value, free with your first

selection for joining the AeroSpace

Book Club. Or take any combination you

wish from this list, one as your first

selection, the other with our compliments. /Z

THE AMERICAN HERITAGE HIS-
TORY OF FLIGHT. Big, bold, and
beautiful. A 70,000-word narrative and
450 pictures. Included are six full-color
spreads showing 99 famous planes. Re-
tail $15. MEMBER'S PRICE $11.95.

STREET WITHOUT JOY. By Ber- OVER THE HUMP. The story of Gen.ard Fol.Anewandrevisededitionof William 1 Tunner and thegreatairliftsa fine work on the complicated situation lie led. Retail $6.95. MEMBER'S
in Southeast Asia. Retail $7.50. MEM. P5 RICE $5.95.
BER'S PRICE $6.75.

NtCLEAR AMBU SH. By Earl 11.AMERICAN DEFENSE POLICY. Voss.Only completeblackground on thc
THE WILD BLUE. Edited by John F. From the Department of Political Sci- nucleartest-han treaty.cSen.Henry
Loosbrock and Richard 11. Skinner. ence, United States Air Force Academy. Jackson calls it "A vitalbook forevery
Best airpower writing from 42 years of An entire library in one big, important American." Retail $6.50. MEMBER'S
AIR FORCE/SPACE DIGEST. Retail $5.95. volume. The policy-making process and PRICE $5.45.
MEMBER'S PRICE $4.95. the issues of national military strategy.

Retail $9.50. MEMBER'S PRICE
$7.95.

US BOMBERS: B-1 to B-70. By
SOVIET MILITARY STRATEGY. Lloyd S. Jones. Complete and authentic
By Marshal of the Soviet Union V. D. COUNTERINSURGENCY WAR- anthology of all aircraft ever assigned
Sokolovskii. An important book, offer- FARE. By Maj. John S. Pustay, USAF, the "B" designation. Detailed descrip-
ig unique insight into Soviet military of the Air Force Academy faculty. The tions, supplemented by more than 200
thinking. First full treatment of Soviet best systematic analysis of this kind of photographs, plus 74 three-view scale
strategy since 1926. Retail $7.50. MEM- war. Retail $6.95. MEMBER'S PRICE drawings. Retail S7.75. MEMBER"S
BER'S PRICE $5.95. $5.95. PRICE $5.95.

THE AEROSPACE BOOK CLUB 6-65
(Sponsored by Air Force Association)

IN DICA TE YOUIR R . 501, Transportation Building, Washington, D. C. 20006

Please enroll me as a member of the AEROSPACE BOOK CLUB and send me both
FIRST SELECTION my courtesy copy and my first selection. Bill me for the first selection at the special

member's price (plus 170 for postage). I agree to take at least four more selections
-or alternates-at reduced member's prices in the next twelve months. With every

AND COURTESY four selections taken, I may choose an additional free bonus book. Advance notice
of every selection will be given and I may take it, or an alternate book, or no book

Q A D at all. After taking four books, I may cancel my membership.

FIRST SELECTION

MAIL THIS FREE COURTESY BOOK

COUPON Nou,, (Please print in full)

Street

City State - Zip Code

AIR FORCE/SPACE DIGEST * June 1965 93



j%

He'll soon have it tougher than a jet pilot.
A cabbie driving from a fogbound This altimeter guides the aircraft ment made up of airborne and

airport into town has his hands via the autopilot during the final ground installations; TACAN-
full. Soon more so than the pilot 60 feet of the approach and provides both bearing and dis-

who brings in your jet. touchdown. tance in a single electronic unit.

Why? Because completely auto- It's the latest refinement in instru- (TACAN was later combined with

matic landings are not far off. ment landing techniques. The ILS VOR to form VORTAC).

Flight delays and cancellations (Instrument Landing System) was ITT, world's largest international

will then be only bad memories. developed by an ITT company. supplier of electronic and tele-

A new ITT radio altimeter is a ITT has also produced most of communication equipment. Inter-

critical component of the BLEU the world's GCA (Ground Con- nationalTelephoneandTelegraph

System that has 15,000 experi- trol Approach) landing systems. Corporation,NewYork,NewYork.

mental blind landings behind it. In fact, ITT System companies
pioneered many well-known navi-
gational devices. To name a few:
DME-distance measuring equip-

THESE ITT COMPANIES ARE ACTIVELY SERVING U.S. DEFENSE AND SPACE PROGRAMS: FEDERAL

ELECTRIC CORPORATION *ITT ARKANSAS DIVISION * ITT CANNON ELECTRIC DIVISION * ITT DATA AND INFORMATION SYSTEMS DIVISION

ITT ELECTRON TUBE DIVISION * ITT FEDERAL LABORATORIES * ITT GENERAL CONTROLS * ITT GILFILLAN INC. * ITT INDUSTRIAL

LABORATORIES DIVISION * ITT INDUSTRIAL PRODUCTS DIVISION * ITT KELLOGG COMMUNICATIONS SYSTEMS * ITT SEMICONDUCTORS

ITT WIRE AND CARLE DIVISION * ITT WORLD COMMUNICATIONS INC. * JENNINGS RADIO MANUFACTURING CORPORATION



IA E WS
SA PTE

Cape Canaveral Chapter, Florida, cited for
its Aerospace Education Seminar designed to dramatize for area
educators the need for scientific literac in the aerospace a1e.

The Cape Canaveral Chapter's reports were given by Dr. Robert April 11-15 for the Society's Seven-
Aerospace Education Seminar, held Binger of the Florida Department of teenth Annual National Conclave.
recently at the Cape Colony Inn, Education; Dr. Jerome Keuper, Presi- AFA's National Secretary, George
Cocoa Beach, Fla., had as its theme dent of Brevard College of Engineer- Hardy, was toastmaster at the open-
"Scientific Literacy in the Aerospace ing; George Alexander, Aviation ing-day luncheon at which AFA Pres-
Age." Week's Cape Kennedy Bureau Chief; ident Jess Larson was guest speaker.

Five major areas were covered with John G. Hazard, General Manager of At the Annual Awards Banquet onit
presentations b outstanding people North American Aviation's Space & the final evening of the Conclave,
in their field. The high school pre- Information Systems Division; and Howard Markey, past AFA President,
sentation was given by Dr. B. Frank Maj. William R. Perry, USAF Educa- was toastmaster and Air Force Secre-
Brown, Principal of Melbourne 1igh tion Officer at Patrick AFB. tary Zuckert was the guest speaker.
School and Chairman of the Aero- At the opening day luncheon Lt. Rep. L. Mendel Rivers (D.-S. C.
space Education Foundation's Advi- Col. Floyd C. Ethridge, Director of Chairman of the House Armed Ser\-
sory Committee. Dr. S. Fred Singer, Candidate Advisory Service at the Air ices Committee, presented the Soci-
Dean of the School of Environmental Force Academy, made a presentation ety's "Man of the Year Award" to
and Planetary Sciences of the Univer- entitled "Facing the Future." High- Rep. F. Edward Hebert (D.-La.), a
sity of Miami. gave the college-level light of the evening banquet was a House Armed Services Committee
presentation. News media \were cov- speech on the subject "Aerospace Yes- (Continued on following page)
ered by Richard Lewis, Science Editor terday, Today, and Tomorrow," by
of the Chicago Si-Times. idustry Gen. V. F. McKee, USAF (Ret.),
and government presentations were former Assistant Administrator for
given by Dr. Leo Steg, Manager of Management Development at NASA
the General Electric Space Sciences headquarters and recently named Ad-
Laboratories in Philadelphia. Pa., and ministrator of the Federal Aviation
by Dr. Fred B. Tuttle, Deputy Direc- Agency.
tor for Education at NASA lieadquar- Also featured were a NASA Space-
ters in Washington, ). C. mobile presentation and a briefing and

Following these presentations, the tour of the Cape Kennedy facilities.
seminar divided into five major 0 0

groups for discussion of their individ- More than 1,700 Arnold Air Society
ual topics. The next day, the seminar Cadets, Angels, and Professors and
reconvened and heard reports from Assistant Professors of Aerospace
the individual discussion groups. The Studies gathered in Washington, D. C.,

Rep. F. Edward Il-bert77
(1.-La.),tright. smiles in .

delight after receiving the
AAS "Man of the Year. Susan Dreyf Ius. Tllane Uiv(ersity, is

Award" from Rep. L. Men- lownted "LiltleGneral" 1t (;en. WiI-
lian Iindlev as Cadel D IonFowler. AAS

del Rivers (D.-S.C.), cen- National Commnant.der. tnmu. apiproval.
ter, as Air Force Secretary
Eugene Zuckettlooksont. Lee Cordell, forter AFA Director. preent.s an

award for the 126th Air Refueling \ing (TA().
Illinois Air (;uard to its Cotnmmander, Brig.
(en. Hloward Markey (see text onl page 99).

Chalmttiat ihe Conlave

are, from left, Brig.
Gen. William L1indtley,
AFROT( CIoimtandalnt;

Gen. 3. A. Schriever,
Commuander, AFSC; and
(oiCadeu Doni Fomler,
Colorado State Vii-
versitv, AAS National
Immatnder 1964-65.
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TkAFA 
NEWS 

CONTINUED

Looking over entries in the

Aerospace Design Competition

sponsored recently by AFA's
California State Organization

are, from left, Oz Anderson,
chief jMdge of the competi-

YOU CAN lio; Marjorie Beringer,

ADVERTISE 'a'nof"theOr ci

C:ommittee; and George

DIRECTLY Balma, manager of the event.

TO THE MEN
WHO CONTROL

Iommber, for his sponlsorship of the Award for outstanding contributions
ROTC Vitalization Act of 1964. to aerospace education went to Dr.

Among the other awards presented Wayne 0. Reed, US Associate Com-

(luring the Conclave were the H. H. missioner of Education; the Paul T.

Arnold Trophy for Military Achieve- Johns Trophy to John F. Loosbrock,

ment to Gen. Thomas S. Power, USAF Editor of Am FORCE/SPACE DIGEST,

(Ret.); and the John F. Kennedy for his writings on aeronautics and as-

Award for Outstanding Contributions tronautics; and a special citation of

[ ] to Space Research and Development honor was presented to William Lea-

D l to Brig. Gen. Joseph S. Bleymaier, vitt, Associate Editor of Am FORCE/

Deputy Commander for Manned Sys- SPACE DIGEST, for his counsel and as

L tems in AFSC's Space Systems Divi- sistance with the Society's aerospace

sion. education program.

IN FRLWREE In addition, the Muir S. Fairchild The General Hoyt S. Vandenberg
Award for scientific contributions to

- aerospace development was presented

DE FENSE to co-recipients--Dr. Hans-Georg Cla-

DE ymann, chief of the Bioustronauties Dc

BUGESHANuGE YOUR ADDRESS partnent ofi teUS1AFtSchoo If IAcB U D G ETS CrhaGeYOaDRS space Medicine and to Dr. Billy F<.
orhavea Welch, head of the Environmentl

OUTSIDE OF THE QUESTION ABOUT YOUR Systems Department of the USA1`
SUBSCRIPTION... School of Aerospace Medicine.

UNITED STATES please use this form. Angel Flight member Susan DreN-
Cut out mailing address from the fus, a Tulane University coed, was
cover of one of your magazines and crowned "Little General" by BriZ.

Gen. William C. Lindley, AFROT(
Commandant (see cut on page 95).
During the Conclave, Cadet Robert
Wesson of Howard University, Wash-

ATTACH LABEL HERE ington, D. C., was named the AAS
Commander and Diane Hunter of the

Write or phone for your sample University of Arizona became the

copy-for data on circulation in new Angel Flight Commander.
0 Southern Methodist University will

53 Free World countries - for Please allow six weeks notice for change to Sothernosthodronivrtyit
market data on defense expendi. become effective. Print your new address below. bethe hostsquadron fortheEight-

tures country by country, on de- I teenth Annual National Conclave,
turs cwhich will be held in Dallas, Tex.,

fense equipment in use, to . . Name next year.

ADVERTISING HEADQUARTERS Address The Arlington Chapter (Virginia)

Air Force/Space Digest held a dinner meeting on April 27 at

INTERNATIONAL which Maj. Gen. Leigh Wade, USAF

880 Third Avenue City State. .Zip Code (Ret.), was guest speaker. General

New York, N.Y. 10022 Mail to: Wade, one of the pilots who in 1924

Telephone PLaza 2-0235 AIR FORCE ASSOCIATION I made the first round-the-world flight

or CHICAGO Telephone296-5571 1750PennsylvaniaAve.,NW. in four Douglas-built Army Air Corps
LoSCIANGL Telephone86-53A airplanes, informally related some of
LOS ANGELES I Telephone 878-1530 Washington. D. C. 20006 his experiences during that memorable

SAN FRANCISCO N Telephone GA 1-0151 flight. To the amusement of all, Gen-

-- -I (Continued on page 99)
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(0MPARE THE
JET COMMANDER
Compare it with any other twin jet in
the world! Compare its total package of
practical cabin size, go-anywhere utility,
high speed performance, unparalleled
stability, range/payload versatility,
cost-effective price and operating econ-

omy, and you will choose the American-
built Jet Commander ... designed and
built specifically for management mis-
sions and FAA-certified to CAR 4b,
SR422b, transport category standards
of safety and reliability.

* . ....-

AERO COMMANDER, BETHANY,0OKLAHOMA

DIVISION OF ROCKWELL-STANDARD U COR PORATIO



Here's what it takes to but the new Westinghouse
service present radars in AWG-1radar cuts
a typical fighter squadron maintenance costs in half

The remarkable AWG-10 missile control
system is anew breed of the famous West-
inghouse line of airborne fire control radars.
The AWG-10 is being built for the F4. It is
a multimission system with true versatility
in range and tracking ability, terrain avoid-
ance, follow and mapping. The system per-
formed successfully its initial test flights
in late 1964.

ThereliabilityoftheAWG-10is more
than twice that of anysystemnowinuse.
It requires fewer flight line personnel per
squadron and far less turn-around time per
aircraft.Maintenance costs are reducedby
asmuch as50per cent.

Replaceable line unitsare preset, require
nosystem realignment ortuning. Extensive
built-intestswhich isolate faults and speed
corrective action werepioneered byaWest-
inghouse, the world's most experienced
builderofairborne radars. Informationis
available onlyon confirmation of your need-
to-know through proper securitychannels.
WritetoWestinghouseElectric Corporation,
Aerospace Div., Box746, Baltimore3,Md.

Youcan bewsure ifoit's Westinghouse



AFA NEWS CONTINUED

eral Wade related some experiences
which were not included in Lowell
Thomas' famous book about the flight.

On April 4, AFA's Colin P. Kelly
Chapter (New York) sponsored a meet-
ing at Griffiss AFB Officers' Open
Mess, which provided an opportunity
for the local Air Force Academy nom-
inees and their parents to view a film
about the Academy, receive a briefing
on the Academy, and have their ques-
tions answered by Academy graduates
who are now stationed at Griffiss AFB.

Parents of local young men who are
currently enrolled as Cadets at the
Academy and parents of local gradu-
ates were also invited to the meeting.

This was the fourth consecutive
year the Chapter has sponsored this
event, and it is but one of the out-
standing programs in a series planned
to promote continued good commu-
nity relations between local civic and Herculesbuildshugerocketmotorstoputsatel-
Air Force groups and to present to the lites into orbit. We also make smaller ones for
local community the need for con- other uses. The two types shown above were de-
tinned support of aerospace power. veloped by Hercules to reduce the rotation rate

AFA's Illinois Organization heldits of an orbiting satellite and to reinstate this rota-
Annual Awards Dinner on April 24 in tion-on command. Used on "Topsi," the near
the Assembly Hall of the Prudential polar orbiting satellite, the smaller rockets
Building in Chicago. More than 300 were fired to reduce spin so that the satellite's
guests attended the dinner which hon- werefredorducensoTheaellits
ored the men in the Illinois Air Na- antennascouldbeextended.Thelargerrockets
tional Guard. were fired to reinstate spin.

John P. Hencbry, past AFA Presi- Each rocket developed an average thrust of
dent, served as Master of Ceremonies

forheocaionandheuesspek-one-quarter pound. This is only atiny fractionfor the occasion, and the guest speak-
er, Maj. Gen. Winston P. Wilson, of the thrust that Hercules, solid propellants
Chief of the National Cuard Bureau gave to the third and fourth stages of the "Topsi"
in Washington, D. C., spoke on "Air launch vehicle-but no less important to the sat-
National Guard Current Operations." elIte'ssuccess.Whatevertheproject'ssize,there
General Wilson was also one of the
award winners, receiving a citation for are rewarding careers in chemical propulsion at
his support of last summer's Operation Hercules for those who qualify. Send career in-
Ready-Go, which wVas the first non-
stpdepoymentchws toE e ft Re- quiries to Manager, Technical Recruitment,stop deployment to Europe of Re-
serve Forces' jet aircraft. Explosives & Chemical Propulsion Department,

Brig. Gen. Howard Markey, past
AFA President, who commands the HERCULES POWDER COMPANY
126th Air Refueling Wing (TAC) of INCORPOREo

the Illinois Air National Guard, ac- Wilmington,Delaware19899
cepted an award for the unit for its EQUAL OPPORTUNITY EMPLOYER

outstanding performance in refueling
operations during the Ready-Go
training mission over the Atlantic.

Other award winners were Maj.
Gen. Donald J. Smith, Chief of Staff
of the Illinois Air Guard, who was
honored for his contributions in the
modification of the KC-97 by install-
ing jet engines in place of wing tanks
and Maj. Gen. Wilson V. Newhall,
former chief of the Illinois Air Guard,
who was given a citation for his con-
tribution to the effectiveness of the
Illinois Air Guard.

-DON STEELE
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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_ ILLINOIS: Leonard Luka, 3450 W. 102d St., Evergreen Park (S.
Tosisto iChicago); Ludwig H. Fahrenwald, 108 N. Ardmore Ave., Villa Park

To assist in obtaining and maintaining adequate airpower for (W. Chicago); Harold G. Carson, 9541 S. Lawton St., Oak Lawn
national security and world peace * To keep AFA members (S. W. Chicago); Earl Palmberg, 903 W. Main, Urbana.
and the public abreast of developments in the field of aviation. INDIANA: George L. Hufford, Box 6G, RR No. 1, Greenwood.
* To preserve and foster the spirit of fellowship among former IOWA: Leighton Misbach, 614 S. Minn. St., Algona; Darlowe L.
and present personnel of the United States Air Force. Oleson, 609 35th St., S.E., Cedar Rapids; Ric Jorgenson, 710

Insurance Bldg., Des Moines.
Membership________________KANSAS: D. C. Ross, 10 Lynchwood,Wichita.

p oLOUISIANA: Michael M. Bearden, P. O. Box 305, Alexandria;
Active Members: US citizens who support the aims and objec E. A. Kovacs, 405 Cora Dr., Baton Rouge; J. L. Duccio, 2613 Eliza-
tives of the Air Force Association, ana who are not on active duty beth St., Metairie; J. W. Parkerson, 1902 Myrtle St., Monroe; J. S.
with any branch of the United States armed forces-$6 per year. Cordaro, 6116 Amhurst St., New Orleans; H. J. McGaffigan, 265
Service Members (non-voting, non-officeholding): US citizens on Stuart St., Shreveport; Donald Miller, 1521 Slattery Bldg., Shreve-
extended active duty with any branch of the United States armed port (Bossier-Barksdale Area).
forces-$6 per year.
Cadet Members (non-voting, non-officeholding): US citizens en- MASSACHUSETTS: Hugh P. Simms, 122FCommonwealthAve.,
rolled as Air Force ROTC Cadets, Civil Air Patrol Cadets, or Boston; Andrew Trushaw, 204 N. Maple, Florence; Tommy
Cadets of the United States Air Force Academy-$3 per year. Meyers,P. 0.Box 195, Lexington;E. E. Myllimaki 30 Scannell Rd..
Associate Members knon-voting, non-officeholding): Non-US Randolph; MichaelA. Sicuranze, 30 Wamesit Ave.,Saugus; R J.
citizens who support the aims and objectives of the Air Force Grandmont, 15 Railroad Ave., Ta unon; EdwinThomson,RFD1,
Association and who are individually approved for membership Westfield; J. Lapery, 3Nottingham Rd., Worcester.
byAFA'sBoard of Directors-$6 per year. MICHIGAN: Rudolph Bartholomew, 52 N. 22d St., Battle Creek;

Alfred J. Lewis, Jr., 4292 Kenmore Rd., Berkley; G. A. Martin,

Officersand Directors 8201 W. Parkway, Detroit; Dewey Lenger, Jr., 710 Mulford Dr.,
S. E., Grand Rapids; Case W. Ford, 10810 Hart, Huntington Woods;

JESS LARSON, President, Washington, D. C.; GEORGE D. Robert E. Gunnett, 213 W. Vine, Kalamazoo; Dennis F. Haley, 715
HARDY, Secretary, College Heights Estates, Md.; PAUL S. W. Lenawee St., Lansing; Rennie Mitchell, 36 Miller, Mt. Clemens;
ZUCKERMAN, Treasurer, New York, N. Y.; DR. W. RANDOLPH Jerome Green, 23090 Parklawn, Oak Ridge; Norman L. Scott, 412
LOVELACE, II, Chairman of the Board, Albuquerque, N. M. W. LaSalle, Royal Oak.

DIRECTORS: John R. Alison, Beverly Hills, Calif.; Joseph E. MINNESOTA: Victor Vacanti, 8941 10th Ave. S., Bloomington;
Assaf, Hyde Park, Mass.; John L. Beringer, Jr., Pasadena, Calif.; W. K. Wennberg, 4 Carlson, Duluth; J. F. Kocourek, 1200 Beam,
Robert D. Campbell, New York, N. Y.; Harold G. Carson, Oak- St. Paul.
lawn, Ill.; Edward P. Curtis, Rochester, N. Y.;JamesH.Doolittle, MISSOURI: Allen Adams, 3910 Homestead Rd., Prairie Village
Redondo Beach, Calif.; KenEllington, Lake Success. N. Y.; Joe (Kansas); Charles Coleman, 7205 N. Roland Dr., St. Louis.
Foss, New York, N. Y.; Jack B. Gross, Harrisburg, Pa.; John P. NEBRtASKA: Richard Andrews, 719 E. 6th St.. Hastings; Frank
lenebry, Kenilworth, Ill.; Joseph L. Hodges, South Boston, Va.; E. Sorenson, 103 Teachers College, University of Nebraska, Lincoln;

Robert S. Johnson, Woodbury, N. Y.; Arthur F. Kelly, Los L. H. Grimm, 5103 Hamilton, Omaha.
Angeles, Calif.; George C. Kenney, New York, N. Y.; Laurence NEVADA: Barney Rawlings, 2617 Mason Ave., Las Vegas.
S. Kuter, New York, N. Y.; Thomas G. Lanphier, Jr., San An- NEW HAMPSHIRE: Robert H. Curran, Grenier Field.
tonio, Tex.; Carl J. Long, Pittsburgh, Pa.; Howard T. Markey, NEW JERSEY: K. F. Laino, 177th Materiel Sqdn., NJANG,
Chicago, Ill.; Ronald B. McDonald, San Pedro, Calif.; M. L. NAFEC, Atlantic City; Amos L. Chalif, 140 Main St. Chatham;
McLaughlin,Dallas, Tex.; J. B. ontgomery, Van Nuys, Calif.; 0. Joseph Bendetto 2164Hudso nBlvd.,Jersey City; Salvatore Cap-
Donald Olson, Colorado Springs, Colo.; Earle N. Parker, Fort riglione, 83 VeseySt., Newark; John F. Russo, 471 3d St. Palisades
Worth, Tex.; Chess F. Pizac, Washington, D. C.; Julian B. Rosen- Park; J. J. Currie, 142 Elberon Ave., Paterson; Daniel B. McElwain,
thal, New York, N. Y.; Will 0. Ross, Mobile, Ala.; Peter J. 31 Washington Rd., Princeton Junction; Richard W. Spencer, 290
Schenk, Arlington, Va.; C. R. Smith, New York, N. Y.; Carl A. Winding Lane, Riverton; Matthew Walters, Amory Dr., Trenton.
Spaatz, Chevy Chase, Md.; William W. Spruance, Wilmington, NEW MEXICO: D. W. King, Box 836, Alamogordo; James
Del.; Thos. F. Stack, San Francisco, Calif.; Arthur C. Storz, Harvey, P. 0. Box 8961, Albuquerque; Loyd Franklin, P. 0. Box
Omaha, Neb.; Harold C. Stuart, Tulsa, Okla.; James M. Trail, 191, Clovis; R. D. Danielson, Director of Compt., Walker AFB.
Boise, Idaho; Nathan F. Twining, Washington, D. C.; Thomas NEW YORK: Earle Ribero, 257 Delaware Ave., Delmar (Albany
D. White, Washington, D. C.; Gill Robb Wilson, Claremont, Calif. Area); James Wright, 13 Devon Lane, Williamsville (Buffalo

REGIONAL VICE PRESIDENTS: William R. Berkeley, Belle- Area); Willard Dougherty, 7 Rockledge Rd., Hartsdale (Long
ville, Ill. (Midwest); Anthony Bour, St. Paul, Minn. (North Island Area); H. R. Carlson, Hunt & Winch Rd., Lakewood; Stuart
Central); Vito Castellano, Armonk, N. Y. (Northeast); N. W. Nachamie, 2756 Covered Bridge Rd., Merrick; G. J. Roberts, 382
deBerardinis, Shreveport, La. (South Central); A. Paul Fonda, Grove St., Patchogue; C. A. Lewis, 53 Court St., Plattsburgh;
Washington, D. C. (Central East); Dale J. Hendry, Boise, Idaho Albert Laird, 2150 St. Paul Blvd., Rochester; Nicholas Mammone.
(Northwest); Joseph C. Jacobs, Bountiful, Utah (Rocky Moun- 900 Valentine Ave., Rome (Syracuse Area); W. B. Corts, Box 92,
tain); Glenn D. Mishler, Akron, Ohio (Great Lakes); Edward I. Vails Gate.
Nedder, Hyde Park, Mass. (New England); Martin M. Ostrow. OHIO: Herb Bryant, 2307 24th St., NE, Canton; Ralph Overman,
Los Angeles, Calif. (Far West); A. P. Phillips, Jr., Orlando, Fla. 29 Ferndale Ave., Cincinnati; Ray Saks, 2823 Sulgrave, Cleveland;
(Southeast); Joe Shosid, Fort Worth, Tex. (Southwest). Francis D. Spaulding, 718 Martha Lane, Columbus; Milton Kult,

1006 Sackett Ave., Cuyahoga Falls; A. J. Cannon, 245 Omalee Dr.,
Community Leaders__________________ Xenia (Dayton Area).

OKLAHOMA: J.S. Badger, Jr., Badger Oil Co., P. 0. Drawer CC,
ALABAMA: H. V. Sargent, 308 6th Ave., S.W., Birmingham; E. J. Altus; David L. Field, 306 W. Broadway, Enid; Arthur de la Garza,

Packowski, P. 0. Box 1692, Brookley AFB; J. F. Wood, 5630 Wood- P. 0. Box 1924, Oklahoma City; Roy Cartwright, Guaranty Nat'l
ridge St., Huntsville; Bobby J. Ward, CMR Box 5233, Maxwell AFB; Bank, Tulsa.
D. A. Nutter, P. 0. Box 2584, Montgomery; Robert J. Martin, P. 0. OREGON: Clyde Hilley, 2141 N. E. 23d Ave., Portland.
Box 686, Selma. PENNSYLVANIA: Herbert Frye, Pilot's Club, ABE Airport,

ALASKA: Neil Harper, Box 84, Anchorage; Lester Bronson, Allentown; James Simon, 721 18th St., Ambridge; George Crosby,
P. 0. Box 520, Nome. P. 0. Box 1001, Erie; Leroy Krebs, 225 Park Ave., Glenn Rock;

ARIZONA: Robert Landry, 3540 W. Osborn Rd., Phoenix; Hugh L. E. Snyder, P. 0. Box 2226, Harrisburg; A. G. Sterrett, P. 0. Box
Stewart, 709 Valley National Bldg., Tucson. 221, Lewistown; Rev. William Laird, P. 0. Box 7705, Philadelphia;

ARKANSAS: Ewing Kinkead, 1718 Magnolia Ave., Little Rock. John G. Brosky, 712 City County Bldg., Pittsburgh; Francis E.
CALIFORNIA: R. A. Flores, 425 S. Reese P., Burbank; Myron Nowicki, 280 County Line Rd., Wayne.

Aitkin, 791 Sierra View Way, Chico; C. A. Delaney, 1808-A New- RHODE ISLAND: William Dube, 82 S. Atlantic Ave., Warwick.
port Blvd., Costa Mesa; Daniel A. McGovern, P. 0. Box 277, Ed- SOUTH CAROLINA: K. Burdette, Box 228, Charleston.
wards AFB; C. W. Sidders, 1393 Helix View, El Cajon (San Diego SOUTH DAKOTA: John H. Maxwell, 309 7th St., Brookings;
Area); Paul Laufenberg, 533 Union Ave., Fairfield; Sam Boghosian, Elmer M. Olson, Piedmont; John Davies, 1222 S. Willow Ave.,
6012 N. Roosevelt, Fresno; Peter Reed, 15946 E. Atitlan Dr., Haci- Sioux Falls.
enda Heights; L. C. Wise, Box 155, Hamilton AFB; G. A. Miller, 130 TENNESSEE: W. L. Cramer, 1283 Marcia Rd., Memphis; Peter
S. N St., Lompoc; Jack Sheldon, 3845 Stevely Ave., Long Beach; Trenchi, Jr., P. 0. Box 2015, Tullahoma.
Robert Szabo, 5421 Deane Ave., Los Angeles; Stanley J. Hryn, 10 TEXAS: Bill Senter, P. 0. Box 3233, Abilene; Robert Mills, P. 0.
Shady Lane, Monterey; Melvin Engstrom, P. 0. Box 93, Riverside; Box 1931, Amarillo; Bob Langford, 1110 W. Ave., Austin; Herbert
J. J. Walden, Jr., General Dynamics Corp., Box 214617, Sacramento; Hicks, 450 Poenisch, Corpus Christi; Lester Morton, Big Spring;
Blake L. Johnson, 465 E. Wabash, San Bernardino; William Ber- W. J. Hesse, LTV Aeronautics Div., P. 0. Box 5907, Dallas; Herbert
man, 703 Market St., Room 502, San Francisco; James M. Ford, Roth, 4261 Canterberry, El Paso; Hubert Foster, 400 Trans-Amer.
1125 25th St., San Pedro; T. W. Simons, P. O. Box 1111, Santa Monica; Life Insurance Bldg., Fort Worth; John Klepp, P. 0. Box 52122,
Marie F. Henry, P. 0. Box 108, Tahoe City; Doris Parlaman, 3115 Houston; Bob Nash, KFYO, 914 Ave. J, Lubbock; Russell Willis,
W. 181st St., Torrance; Glenn J. Dusen, 8030 Balboa Blvd., Van P. 0. Box 712, San Angelo; Joe Draper, 1208 Tower Life Bldg., San
Nuys; Myron Smith, 4373 Westmont St., Ventura. Antonio; Anthony Feith, P. 0. Box 472, Sherman; Fred Smith,

COLORADO: G. M. Douglas, Box 1051, Colorado Springs; Barry P. 0. Box 4068, Bellmead Station, Waco; Rex Jennings, P. 0. Box
C. Trader, 1373 Spruce St., Denver; H. Paul Canonica, 820 Beulah 1860, Wichita Falls.
Ave., Pueblo. UTAH: Malcolm Birth, 74 S. 10th E., Bountiful; Edward Przybys,

CONNECTICUT: Joseph C. Horne, Yankee Pedlar Inn, Tor- P. 0. Box 28, Brigham City; David Whitesides, P. 0. Box 142. Clear-
riigton. field; Henry Dee, P. 0. Box 606, Ogden; R. M. Hessler, 933 E. 3d S.,

DELAWARE: Chesley Smith, Bldg. 1504, Greater Wilmington Salt Lake City; M. G. Groesbeck, 171 W. 2d St., Springville.
Airport, New Castle. VERMONT: Herbert Stewart, P. 0. Box 164, Burlington.

FLORIDA: C. S. Nelson, P. 0. Box 1395, Bartow; J. W. Damsker, VIRGINIA: T. W. Stephenson, 5363 Taney Ave., #300, Alexandria;
230 Midway Island, Clearwater; Hobart Yeager, P. O. Box 852, John A. Pope, 4610 N. 22d St., Arlington; Ray E. Ricketts, P. 0. Box
Miami; H. A. Hauck, P. 0. Box 4717, Patrick AFB; Charles J. 654, Danville; W. L. Coffey, 2121 Edinboro Ave., Lynchburg; Vir-
Tanner, Jr., 7421 Olin Way, Orlando. ginia Biggins, P. 0. Box 1631, Warwick Station, Newport News;

GEORGIA: R. H. Harris, Box 4659, Atlanta; Decatur; J. S. Pierce, Brodie Williams, Jr., P. 0. Box 96775, Norfolk; Thomas Leivesley,
Jr., P. 0. Box 858, Warner Robins AFB. 3258 Bromley Rd., Roanoke; F. A. Ergenbright, 512 E. Beverley Dr.,

HAWAII: John King, 1441 Kapiolani Blvd., Honolulu. Staunton.
IDAHO: Marcus B. Hitchcock, Jr., P. 0. Box 1098, Boise; C. R. WASHINGTON: Roy Lewis, S. 2402 Park Dr., Spokane; James

Lynch, P. 0. Box 216, Burley; J. A. Gochenour, Box 582, Pocatello; March, Box 3351, Tacoma.
N. C. Weir, Box 87, Rupert; L. James Koutnik, P. 0. Box 365, WISCONSIN: Leonard Dereszynski, 300 E. College Ave., Mil-
Twin Falls. waukee.
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Imagine a 15 kva, 400 to 60 cycle

frequency converter that weighs only

150 pounds. It's not imaginary

at Garrett.

if you have electronics equip- never exposed to outside air con-
ment that must use precise 60- tamination.
cycle power - and if light weight Need higher power? We also
and mobility are important - you have systems up to one megawatt.
should talk to Garrett. For more details on Garrett's

Our new static frequency con- so that 400 and 60-cycle outputs solid state converter capability,
verter's power-to-weight ratio is are available simultaneously. write to: Clarence Frere, Manager,
several times better than any Our static converters work well Electrical and Electromechanical
other static converter, with standard piston engine gen- Systems Sales, AiResearch Manu-

When you compare it to a erator sets - but when combined facturing Division, Torrance
typical motor generator set or with Garrett-AiResearch 400- Facility, 2525 W. 190th Street,
rotary converter, the difference is cycle gas turbine generator sets, Torrance, California.
phenomenal. they are the lightest weight and

most compact dual frequency PERFORMANCE SPECIFICATIONS
power sources availableanywhere. INPUT: 400 cps 5%

Garrett's secret is solid state 120/208 volts 15%

circuitry built around silicon con- OUTPUT: 60 cps !0.5%

trolled rectifiers in an entirely new 1s0 Ilps %
way.The design incorporates a sine wave, less than

efficient c5% total distortion.highly commutationsys- 15 kva continuous
tem that keeps power loss to a 22 kva overload
minimum. Total unit efficiency is
better than 90 per cent.

Garrett static converters are
rugged and dependable. The con-
verter circuits have no moving Garrett
parts, no bearings to fail or com- iSeXperience

This new converter, now in pro- mutators to wear out. A prove(d
duction, changes 400-cycle power circuitry technique insures SCR
to regulated 60-cycle power. Con- reliability.
verters also can be built to take 50, Electronic components are
60, or 400-cycle in or out. Or they mounted on unique (old plates for Ailiescarch A1anufatiringI icisionso
can be designed to split the power cooling, so that sensitive parts are Los AneIs* Phon iI



MCDONNELL 188E STOL TRANSPORT

TRUE ASSAULT CAPABILITY
McDonnell's 188E is the first true assault transport. safely deliver 8-ton payloads onto sand, sod or other

It can drop onto short, rough strips that would be bane to conventional aircraft and still come to a dead

passed over by lesser aircraft. It can off-load in min- stop within 500 feet after touchdown.

utes, turn, roll briefly before becoming airborne, then Cross-shafting between propulsion units, excep-

bank sharply into 300-foot-radius evasive turns im- tional lateral control, deflected slipstream, and "trail-

mediately after takeoff. ing arm" landing gear are innovations that will be

Designers of the 188E prototype (Breguet 941) imitated for years. Ten years of development and

have created a true STOL transport that fills immedi- testing have proved out these features. Today, true

ate needs from the Caribbean to the South China Sea. STOL transportation is a demonstrated reality.

This heavy-duty carrier will absorb the punishment of Complete details of McDonnell's 188E are avail-

unprepared, partially hidden strips up front where able upon request. Write: 188E, Department 03,

men and supplies are needed. McDonnell's 188E can McDonnell, St. Louis, Missouri 63166.

MecDONNEL-s

Phantom IT Fighter, Attack and Reconnaissance Aircraft * STOL Transport *

Gemini, Asset and Aeroba//istic Spacecraft * Capsular Escape Systems * T'alos Missile Airframes and Enginem E

Electronic Systems and Equipment * Photo Instrumentation Equipment and Systems * Automation

ST. LOUIS


