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IN THE BEGINNING . ...

Man's first view of the rising earth,

| as seen by the Apollo-8 astronauts as they

| came from behind the moon after their
lunar orbit insertion burn during the December
mission. On the earth, 240,000 miles away,
the sunset terminator bisects Africa.
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Sperry stability specified

Years of developmental work on VTOL stabilization
projects for the Army and Navy, involving a dozen dif-
ferent aircraft, have led to the selection of Sperry to
provide stability augmentation systems (SAS) for two
major VTOL programs.

Lockheed-California has selected Sperry's single axis
yaw SAS/heading hold system for the U. S. Army's
AH-56A Cheyenne. This system provides extensive built-
in test equipment, a‘‘must’’ for efficient VTOL operation.
Sperry equipment was also specified by Canadair for
hover and transition flight in the CL-84 prototype and
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now in the three Canadian Armed Forces CX-84 aircraft,
Three-axis systems being produced for this aircraft are
fully fail operational in the pitch axis and fail safe in the
yaw and roll axes.

Other funded development contracts and company-
sponsored study in the VTOL areas includes work on
automatic terrain following/avoidance and hover aug-
mentation. In addition, Sperry's work on a versatile
hybrid AFCS, full IFR AFCS and fly-by-wire AFCS for
future VTOL aircraft will enable air frames and using
agencies to continue specifying Sperry with confidence.

SPPERRY

FLIGHT SYSTEMS DIVISION
PHOENIX, ARIZONA 85002



Project Mallard

Assignment: Link the field armies of the United
States, Canada, Australia, United Kingdom, and
associated naval and air force units, with a se-
cure, fully automatic switched communications
system. Employing voice, teletypewriter, fac-
simile, and digital data, the system will connect
battlefield areas from brigade to field army
headquarters. Vilro's present responsibility to
the program manager is to monitor the progress
on numerous study contracts and technique
support efforts to make sure milestones are
being met.

For any project manager, Vitro can provide con-
tinuous technical audit throughout the devel-
opment, test and operation of a system. This
involves cost/effectiveness studies and inter-
face tradecifs as they affect the integration of
all the systems and sub-systems. And, because
Vitro will not supply production hardware where
it has systems support responsibility, it can per-
form this function with arm’s length objectivity.
Vitro Laboratories, Vitro Corporation of Amer-
ica, 14000 Georgia Avenue, Silver Spring, Mary-
land 20910,
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D. L. Hearn,
Vice President
and Director,
LTV Electro-
systems, Ine.;
General
Manager,
Greenville
Division.

THE
EXCITING
SURGE OF
ELECTROSYSTEMS

Not too many years back, D. L. Hearn was our only
engineer. Now he is general manager of our larg-
est operating unit, directing teams of scientists
and engineers—developing and producing the ad-
vanced electronic systems required for defense
missions today and in the future.

Our Greenville Division (LTV Electrosystems’
nucleus) began in business by taking on the “im-
possible” missions, those no one else wanted or
had the technical =kill to deliver,

Our growth record shows just how well we ac-
complished our own missions. Ten years ago, an-
nual sales were $12.7 million, we had about 1,000
employees, one facility. Last year, sales passed
$181 million, employment is more than 10,000 and

o
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iImpossible

we operate 14 facilities in six states.

Product capability also branched out. Greenville
Division is an industry leader in building systems
for surveillance, reconnaissance, command and
control, tracking, and tactical warfare. Other divi-
sions and subsidiaries produce guidance, naviga-
tion and eontrol systems, communications systems,
electronic warfare and space systems, and super-
power transmitters.

Whatever the mission, no matter how impossible
it may seem, bring us the problem. We have an im-
pressive record of solving the tough ones —quicker,
better, at a lower cost.

For more information on our systems capa-
bilities: P. O. Box 6030, Dallas, Texras 75222,

LTV ELECTROSYSTEMS, INC.
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The New Administration [ AN EDITORIAL BY JOHN F. LOOSBROCK

There's No Substitute for Flight-Testing / by 1. 5. BUTZ, 0.
“Fly before you huy™ still makes a lot of sense and s doubtless the
advice any supersonic airplane desizmer, if he were asked, would
give the new Administration. In prospect is a hreakthrough in aero-
nautical design—the “supercritical” wing—that holds great promise
for the next generation of civil and military aircraft.

Jaguar—A Cooperative Project Pavs Off / By STEFAN GEISENHEYNER
Led by a superb hinational moanagement team, the Anglo-French
trainer-fighter is well into the production phase. The Jaguar under-
taking has goné so smoothly that it conld serve as a model for future
international aviation and space ventures.

Filling the Military's “Heritage Gap” / By MAJ. GEORGE M. BOYD, USAF
The proposal is put forth that the militacy services could make a
major contribution to human understanding by initiating special
education programs that would acquaint military personnel with the
heritage and contributions of the nation’s minority groups.

The Militaf¥-Civilian Defense Team—Time for Constructive
Self-Analysis [ By HERMAN 5. WOLK
Mr. Wolk suggests that. with the Nixon Administration charting a
new course in formulating national defense policy. now is an appro-
printe time for the military and civilian sectors of the defense estab-
lishment to reevaloate their respective roles.

Operation 0-35—A Salvage Adventure in Alaska’s “Deep Freeze”
BY ED MACE MILLER
The wreck of the tiny Army Air Corps observation plane lay aban-
doned for a quarter century until brooght out by a team from the
Air Force Museum and the Alaskan Air Command.

AFA Nominees—1969-1970 [ ny pox STEELE
The Air Force Association and the AFA Nominating Committee have
chosen a slate of three National Officers and twentv-two Directors
to be presented to Delegates attending the 1969 National Conven-
tion next month in Houston,
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Apollo-8 and Beyond—A Special Report / BY WILLIAM LEAVITT
The fantastic success of the circomlunar mission augurs well for the
planned moon landing, but a major challenge faces the new Adminis-
tration in the need to establish a balanced space program, geared to
the civil and military requirements of the 1970s.
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An Editorial

The New Administration

By John F. Loosbrock

EDITOR, AIR FORCE/SPACE DIGEST

Wasmmeron, D. C., Janvany 16

THIS is written, only a block and a half from

our typewriter the last licks of paint and the last

bits of bunting are being applied to the imposing

reviewing stand in front of 1600 Pennsylvania

Avenue, N. W. The building contractor’s sign

proclaims, “Sorry for the inconvenience of construction—

We are making way for another great man.” Shop win-

dows echo the sentiment, sometimes even giving the in-

coming President equal billing with the post-Christmas

sales posters. The maitre d's at the flossy restaurants are

busy putting new faces together with new names and re-
arranging the pecking order for their best tables,

The world’s biggest business and Washington's bigrest
industry—the government of the United States—is about
to experience a change of management. Like any company
town undergoing a topside shakeup, Washington is a mix-
ture of hopes and fears, of cocky newcomers and cvnical
outgoers, of loyalists, rebels, neutralists, and downright
turncoats who preface every conversation with the mur-
mured, "Of course, I've always been a registered Repub-
lican.”

To one who has been in, but not of, the governmental
scene for more than two decades comes an overpowering
sense of déjd vu, of inconvenience rather than inspiration,
of new numbers in one's telephone book rather than new
hands on the reins of government. One feels a bit put upon.

But when the big day comes even we veterans shed our
battle-stained armor of cynicism and join in the festivity
with good heart and open mind. The pageantry is infec-
tious, and through the vulgarity of the floats, the bands,
and the prancing drum majorettes comes a feeling of his-
tory, a pervading notion of continuity and strength and
idealism that makes the most hardened of arteries pulse
with a tingle of renewal. It is at once a beginning and a
carrying forward, and one cannot help but be touched
thereby,

On Tuesday morning, of course, the workmen will re-
turn to the Avenue to attack the stands with their wrecking
bars. The flags and the bunting will come down. There
will be new pictures on the walls of the President’s oval
office and new nameplates on the back of the chairs in the
adjoining Cabinet Room.

At that point our interest must be directed at the impact
of the new Administration on those problems in which we
have a deep involvement—the maintenance and enhance-
ment of national strength, with special reference to the
military, technological, and social attitudes and programs
that form its core. It is here that the campaign oratory
comes face to face with such harsh realities as the budget,
Vietnam, the Middle East, NATO, the need for new and
more advanced weapons for the force structure of tomor-
row, the need for replenishing and refurbishing the force
structure of today, the draft, the post-Apollo space pro-
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gram, the clogged national transportation system, the un-
rest in our cities and on our campuses, inflation, and, most
impartant of all, the blurring and diffusion of our national
purpose. If one looks at the weaknesses and the problems,
one wonders why any man in his right mind would want
to be President.

But one must also look, as assuredly Mr. Nixon has, at
the great strengths of our nation—the burgeoning economy,
the great technological leaps forward, the professional com-
petence of our armed forces, our enormous natural re-
sources, still vast after decades of abuse, and above all the
talents and the energies of a population that has demon-
strated time and again that it can rise nobly to high chal-
lenges nobly placed before it.

On balance, in our judgment, the pluses outweigh the
minuses, the capabilities surpass the requirements, the
strengths are greater than the weaknesses. John Kennedy
felt this, we think, and articulated it beautifully, but his
rhetoric was of higher quality than his deeds. Lyndon
Johnson felt it, too, but the worth of his programs suffered
from his inability to explain them with inspiration and
credibility. Thus, he became the tragic victim of bad ad-
vice on and bumbling implementation of a war in South-
east Asia which the policies of his predecessor had made
all but inevitable. History will be kind to Lyndon Johnson,
we think, and if it is not cruel to John Kennedy, the rea-
son will lie largely in the calamitous circumstances of his
death.

Now Richard Nixen comes Front and center. He inherits
much that is good, much that is bad. The mistakes of his
immediate predecessors can become a great asset to him,
particularly in the area of national defense. With the ex-
ception of Vietnam, they are solvable and reversible. And
Mr. Nixon, in his long and painful climb back up the politi-
cal ladder, has demonstrated a toughness of mind and a
pragmatism that will lead to close study of these mistakes,
Even the Vietnam War can vield profit if the right lesson
is derived from it, namely, “Let’s not again™ instead of
“Let’s do it better next time.”

In his public pronouncements on defense Mr. Nixon has
said mostly the right things. He believes in superiority, not
parity, vis-d-vis Russia. He understands the role of tech-
nology in maintaining such superiority. He sees Commu-
nist weaponry as a greater threat to the world than US
weaponry. This could be his greatest contribution of all to
national security,

Any bureaucracy, of course, public or private, civil or
military, has a great built-in inertia. It is easier to pro-
nounce a new policy than it is to implement it. We can
expect no rapid overnight improvements. But if the new
Administration is willing to put its money where its mouth
is in national defense, some welcome changes are in the
offing.—Exn
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We specialize in the last five miles.

Patiently biding its time, a Northrop landing
system travels hundreds of thousands of miles
through space, packed away in the Apollo com-
mand module.

When the astronauts at last reenter the earth’s
atmosphere and descend to around 25,000 feet,
our system snaps into life and takes charge.

Things happen fast.

The parachute compartment heat shield is
blown off. Two seconds later two drogue para-
chutes are fired out to stabilize the spacecraft and
slow it down, They are reefed for eight seconds,
then fully opened.

At about 10,000 feet the drogues are released
and three pilot chutes pop out, each pulling an

83-foot main parachute after it. These are also
reefed at first to soften the opening shock.

After another eight seconds the reefing lines
are cut and the three main chutes blossom in the
sky.

When the spacecraft settles gently to earth the
parachutes are cut free and our brief job is done.

Every U.S. astronaut returning from space has
been lowered to earth by a Northrop landing sys
tem developed for the National Aeronautics and
Space Administration.

We won't say the last five miles are the hardest.
But if you're an astronaut you probably think

“i%: NORTHROP
rather important.
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InTeLsar Hi: to keep
the world in touch

Live television anywhere on earth. Facsimile transmission of
newspapers between continents. Computers exchanging in-
formation halfway around the world. All this and more will be
possible as the INTELSAT 1l series, the first global satellite
communications system, becomes fully operational as more
countries build earth stations. INTELSAT Il satellites were
designed and buiit by TRW for Communications Satellite Cor-
poration (COMSAT) on behalf of the International Telecom-
munications Satellite Consortium (INTELSAT).

The first INTELSAT Ill already is operating in synchronous
orbit 22,300 miles above the Atlantic, linking the New World
with the Old, Three more will follow soon, one over the Pacific,
another over the Atlantic, and a third over the Indian Ocean.
More will be launched as needed. By the end of 1869, more
than 40 earth stations will be operating, or under construc-
tion, around the world communicating by satellite.

TRW's background in space is second to none. Wa were
the first company to build a spacecraft— Pioneer | in 1958.
Our record since then includes Explorer VI, nine more Pioneer
spacecraft, six Orbiting Geophysical Observatories, ten Vela
nuclear detection satellites, thirty-one Environmental
Research Satellites, and many military satellites.

For more information about TRW, contact Public Relations,
TRW Systems Group, One Space Park, Redonda Beach, Cali-

TRW

TRW Systems Group Is-a major operating unit of TRW INC, (Formarly Thomp-
son Ramo Wooldridge [nc.) whare moare than 75,000 people at over 250 loce-
tions around the world are applying advanced technology o elecironica, space,
defense, automotive, aircrall, and selected commercial and industrial markels.



In the Air

On the Ground

or at Sea

This 29-0z. Radar Transponder gives you a
FASTER PICKUP EVERY TIME

Motorola Miniponder
weaighs only 29
ocunces including
batteries,

With Maotorola’s new transponder,
radar-equipped rescue aircraft get
both range and bearing at 50 miles
plus. And you stand out on their scope
as a bright, hard, unmistakable

target.

A coding selector allows for an almost
infinite number of information and
authentication combinations.

A transponder transmits only when
interrogated by a compatible radar,
protecting it from most hostile

detection or interference. And a
private indicator alerts the downed
airman when he is being interrogated,

The rugged. all new and all solid state
Miniponder is now in production.

To arrange a demonstration call
collect: Area Code (602) 947-8181

For data, write Motorola,
Instrumentation Products Office,
8201 E. McDowell Road,
Scottsdale, Ariz. B5252

(M) MmoTOROLA

Government Electronics Division /Instrumentation Products Office




AIRMAIL

Fact-Finding Subcommitiee
Gentlemen: A quick note to express
my appreciation for [Claude Witze's]
excellent piece, “The Senate’s Watch-
dog for Defense” [December 68 is-
sue].

This is the only thing T have seen
that really explains the work this
largely unsung subcommittee has done
through the vears. It should be re-
quired reading by evervone interested
in our national defense posture and in
where his tax dollars go.

Cornox 5. WILLIAMS

Public Relations Manager
The Boeing Company
Commercial Airplane Division
Renton, Wash.

MNATO in Trouble

Gentlemen: 1t is rare that 1 feel com-
pelled to write to an editor, but edi-
torials occasionally demand that a
person speak. This is especially true
when the editorial is by a theoretically
knowledgeable person like your Mr.
Claude Witze, i.e., his editorial on
NATO in vour December "68 issue.

I suppose it should take tremendous
credentials to write an editorial for
yvour magazine, and, therefore, should
take equally tremendous credentials
to write a critical letter. As 1 lack such
equally tremendouns credentials, 1 sup-
pose I should accept somewhat the
views expressed. . . . I am not a senior
editar, or even a retired general. But
I believe I am knowledgeable regard-
ing both Europe and Asia. And 1 do
not blindly accept what Mr. Witze
has written.

In a sense, Mr. Witze has attempted
to bring God to our side by suggesting
that at Christmas time we can achieve
peace only by strengthening NATO.

Mr. Witze dreamily requests a
“force in being” in Europe to support
NATO. 1 presume he means literally
a force in being composed entirely of
US forces and material. He must mean
this because our so-called allies have
never furnished much more to NATO
than shadow forces and theoretically
we should occupy France and force
The General to furnish us with supply
and communication facilities, not to
mention room to maneuver,

If NATO serves as a deterrent at
all, it is only because we beg for a
Pearl Harbor of Europe to force our
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unwilling pecple to go to war against
the Warsaw Pact nations.

Most of the senior military men 1
have talked to in Europe privately
agree that if the Warsaw Pact nations
attack the West they would be on the
Atlantic wall in that time necessary to
organize transportation. In an aside,
Mr, Witze dreamily mentions the
“rape of Czechoslovakia.,” Why doesn’t
he, or someone, tell the truth? Doesn’t
anyone, except the English, know that
Czechoslovakia has two large uranium
areas in Pribram in southern Bohemia
and near Jichymov bordering East
Cermany? Also, the Jesenik mountain
range and Pisek mines produce ilmen-
ite and ilmenorutile, from which is ob-
tained thorium, a trigger for H-bombs,
and titanium, a space-age metal. 1
said the English tell the truth. See
the Tuesday, November 12, 1968, is-
sue of the London Daily Telegraph.
[“Uranium: Russia’s Motive in Czech-
oslovakia®, an editorial by E. Hin-
teroff, suggests fear of loss of access
to rich uranium deposits as real reason
behind incasion—Tne Eprrons.]

Back to the serious business of
NATO. How long does any thinking
person believe West Berlin conld hold
out? We know now that the Russian
ground forces could move rapidly and
are logistically sound. We also know
NATO is in a complete state of dis-
array. But question—if Russia did
move, would we use missiles for a
first strike, knowing that Russia would
retaliate? The obvious answer is no.
We have a missile mania. We are al-
maost psychotic regarding nuclear war-
fare. Many Americans honestly be-
lieve it is better to be red than dead.

What a give-away program we have
indulged in. When the Marshall Plan
came into existence to help rebuild
Europe, the people then, as well as
now, hated us. NATO simply defends
our investment.

Well, we have sown the wind, and
now we are reaping the whirlwind.

If NATO is to continue, we should
demand equal participation from all
of the countries, including France and
Spain, build hard missile sites in Eu-
rope, and announce to the world we
would use them to defend Europe, or
get out and come home,

To paraphrase Mr. Witze, peace on
earth will never come cheap, but war

is equally expensive. What do we
want?
Crancy D. TuLw
Kansas City, Mo,

MAC Acceptonce

Gentlemen: As I approach the end of
my second term as an AFA Chapter
President and prepare to turn the po-
sition over to the new electee, Robert
Loewy, 1 would like to write you
about my recent experiences,

On May 13, 1968, my AFRes unit,
the 85th Aerial Port Squadron, was
activated by the President and gained
by the 435th Military Airlift Wing
(MAC), McGuire AFB, M. J. We
served seven months and were demo-
bilized on December 12, 1968. Forty
of the enlisted men served in Korea
and the remainder at McGuire.

The Military Airlift Command
worked us as if they needed us. Re-
ports from Korea indicate that our
men assigned there also had long,
hard hours. During the seven months,
MAC treated us as if we were long-
lost and very valuable persons. We
were accepted as qualified traffic spe-
cialists and immediately placed in
positions of authority befitting our
grades and Air Force Specialty Code.
We had from the frst day the full
confidence and respect of the gaining
Aerial Port officials at McGuire AFB.

None of the minor administrative
or personnel problems that oceurred
could diminish the fact that MAC
treated us just great. 1 hope that
[when] you come in contact with any
of vour high-placed Air Force friends
you will tell them that MAC has more
than amply demonstrated its regard
for the Air Reserve Forces,

Carr. WiLLiavm G. BIRNBacH,
AFRes

Empire Chapter # 250

Bethpage, N. Y.

“Kingfisher"” Search

Gentlemen: Several years ago, the
battleship Nerth Carolina was saved
by the citizens of North Carolina from
being scrapped. Through the efforts
of our local American Legion, a cam-
paign was started to raise funds to
purchase the battleship and to berth
her permanently in Wilmington. Since
that time, the battleship has been re-

{Continued on page 11)
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Pilots shouldn’t have to follow maps.

Maps should follow pilots.

Our Projected Map System for tactical e
fighters does precisely that. Unlike e

target reassignments are a natural.
So is up-dating navigational position

stationary charts or even moving strip - to random wisual or radar fixes. You
maps, its dynamic display pinpoints even get infinite destination storage
aircraft position anywhere in a theater capability. System reliability? It's
of operations. All in tactical map backed by five years development and
scales. Think what all this means to testing. 300 hours of actual flight ex-
pilots: perience, too. And it's come through with flying colors
Automatic, up-to-the-second ground orientation in aboard a U.S. Navy A-7 attack fighter.
any weather from tree-top altitude on up. A real pilot In short, our Projected Map Display is enough to
confidence booster, if ever there was one. make any tactical fighter get up and fight. Write us for

A real boost for mission flexibility, too. In-flight details. P.O. Box 508, Ottawa 4, Ontario, Canada.

Computing
Devices of
Canada Limited
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AIRMAIL

stored and preserved as a memonial to
those who served aboard her and to
the men and women who have served
our nation in the armed forces.

There is one important item we
lack to complete this restoration. This
item is of major importance. It is a
Chance-Vought “Kingfisher™ foat pl;me
that served as the far-ranging eves of
our fleet. Members of the North Caro-
lina Battleship Commission have
searched for several vears and ex-
hausted all leads in an effort to ac-
quire a "Kingfisher” for the catapult.
Without it, the ship is incomplete.

I believe your organization can
assist in finding this vintage aircraft.
I am a private pilot and have always
been a supporter of airpower in the
defense of our nation. Therefore, T am
requesting assistance in locating this
item . . . in the hope that those who
sea [this letter] and know of the loca-
tion of such an aircraft, or parts there-
of, may so advise me. We have volun-
teers standing by to restore the air-
craft to its original condition.

1 will appreciate information con-
cerning a fuselage, wing, float, or any
part of this aircraft. With your help,
we will eventually “pipe” this aircraft
aboard to take its rightful place to re-
mind future generations of the role
girpower plays in preserving our na-
tion.

W. F. SusmaEns, Jn.

5025 College Dr.

Wilmington, N, C, 28401
Phone: (919} 791-4087

Unit History Project

Gentlemen: The Wooten Squadron of
the Arnold Air Society, here at The
Citadel, is currently planning a project
in which we would like to give a brief
history of the many different Air
Forces, Divisions, Wings, Squadrons,
and so on, in the US and overseas,
We are interested in obtaining infor-
mation on all units, but would like to
give particular interest to our units
fighting in Vietnam.

We would greatly appreciate it if
readers could send us a brief history
of their unit and an insignia patch.

Caper Scr. Geonce H. Kxeew, 111

P. O. Box 1483

The Citadel Station

Charleston, 5. C. 29409

UNIT REUNION

P-47 Thunderbolt Fighter Pilets Assn.
All Warld War Il “Jug” pilets are invited 1o o
reunion on May 2 and 3, 1969, ot the Wings
Club, Hotel Biltmare, New York, M. Y. Go direct
to the Club or, for full informotion contoci

Leanord B. Godbald

104 Rhoda Ave,

Mesconset, L L, M. Y. 11747
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What do you do when your customer
tells you: “Give us a low-cost
propulsion system that
can be throttled in flight”?

You come up with a hybrid propulsion system: the first of its
kind designed for operational use. [J The parameters for such
a system are complex and challenging: in-flight throttle from
50 to 500 Ib thrust: operation in air-launch environment involv-
ing ignition at 50,000 feet or higher; ambient temperatures from
— 65" to +165°F; high vibration levels; burn-time of at least
5 minutes; and safe handling in the field. [J Solution? A hybrid
rocket propulsion system using a common plastic as the solid
fuel, a combination of nitric oxides as the liquid oxidizers, and
a simple numerical dial for programming boost and sustain
thrusts. [0 The proof was the successful series of flight tests
under the direction of the Air Force at Eglin AFB. The tests used
a modified Beech Aircraft target missile as a test bed. Work is
now proceeding at UTC to establish this propulsion system as
on-the-shelf hardware for use by the armed forces.

In addition to its leadership in hybrid rockets, UTC has proven
capabilities covering the entire spectrum of rocket propulsion
technology. This includes such reliable products as Stage Zero
for the Titan IlI-C, and the FW-4 upper-stage solid rocket for the
Scout, Theor, and Delta space-launch vehicles.

&S>>2 United Technology Center

ErESION OF UNITED AIRCRAFT CORPORATION

L
SUNMNYYALE, CALIFORMNIA
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The crew most likely to fly what
is expected to be the climactic moon-
landing mission, Apollo-11, perhaps
as early as July, is deep in training
for the monumental task. Their names
wene .lllllu!lllﬂ.'l'i_l EvEen as tiu_: rivm-
phant Apollo-8 trio basked in the
praise that followed their Christmas-
tide Hight around the moon.

Chosen to vy Apollo-11 are three
space  veterans, NASA civilian test
pilot Neil Armstrong, Air Force L.
Col. Edwin "Buzz”™ Aldrin, and Air
Force Lt. Col. Michael Collins. The
USAF members, Aldrin and Collins,
are both veterans of the extravehicu-
lar “walks” in space that highlighted
the later NASA Gemini flights. Com-
mander of Apolle-11 will be Neil
Armstrong. He will descend with Al-
drin to the lunar surface aboard the
Lunar Excursion Module (LEM).
Collins will remain aboard the Apollo
“mother ship” orbiting the moon,

But before anyone can be sure
about the Apollo-11, the Apollo-9
and -10 missions have to be success-
ful. Apollo-9, expected in late Febru-
ary, is the earth-orbital flight in
which, for the first time, the LEM
will be Hfight-tested for its ability to

T

iy
NASA astronaut Neil Armstrong., a lor-
mer eivilian test pilot, will be Apollo-
11 command pilot, and with fellow
astronant, USAF Li. Col. Edwin Aldrin,
will be aboard the Lunar Excursion
Module for the first moon landing.
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rendezvous precisely with the mother
ship. During the actual moon-landing
mission, the LEM, the most crucially
important piece of hardware of all,
must not only carry the landing astro-
nauts safely to the surface but, after
their hours of exploration are aver,
reburn them to a lunar-orbit rendez-
vous with the mother ship: to be
boarded for the flight home.
Apollo-10, next in the series, as
currently described by NASA, is es-
sentially a repeat of Apollo-S except
that two astronauts  will deseend
aboard the LEM almost to the moon's
surface without landing., The mission
will be a final check on the operation
of LEM. Tt is possible, but at the
moment  considered  unlikely  hy
NASA that Apollo-10 could be con-
verted inte a landing mission.
Meanwhile, as the wait begins for
the new missions to unfold, one
touching moment after Apollo-8
should be recorded, before it's for-
gotten, It happened at the Washing-
ton press conference at which Astro-
nauts Borman, Lovell, and Anders
appeared. Colonel Borman's appoint-
ment as deputy chief astronaut for
NASA, an administrative post at the
NASA Houston Manned Spacecraft

£

USAF Lt Col. Edwin Aldrin will be the
Lunar Excursion Module pilot on the
Apollo-11 mission and will deseend
with Armstrong 1o the surface. The
landing duo may spend up 10 three
hours exploring the lunar surface.

By William P. Schlitz

MEWS EDITOR, AIR FORCE/SPACE DIGEST

Center, had been announced, a job
that took him out of the running for
a seat on the moon-landing mission.
A little later. he was asked why he
had wanted to fiv to the moon. He
replied, quite movingly, that one of
the most important reasons was his
desire to prove the spaceworthiness
of the Apollo system after the
changes made in the wake of the
Apollo fire tragedy of 1967, In a
way, Colonel Borman seemed to be
saying, his part in the fight was a
kind of memorial to those who had
died.
W

The first in a series of projected
annual US military exercises in Eu-
rope gob under way last month and
will continue into February. The ex-
ercises, Reforger ' 1/Crested Cap ' L
involve 12,000 Army and 3,500 Air
Foree personnel transported from the
States by C-141s from six Military
Airlift Command wings.

The exercises, originally planned
for later in 1969, were moved up in
reaction to the Russions’ invasion of
Czechoslovakin, The earlier date was
announced in Brussels in November
by Secretary of Defense Clark Clif-

Astronaul Michael Collins, also an Air
Force lieutenant colonel, will be com-
mand module pilot and will remain
aboard “mother =hip” in lunar orbit
while Armstrong and Aldrin explore
the lunar surface doring the mission.
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ford, who billed the exercises as part
of the US contribution to increased
NATO readiness. Over-all, the ex-
ercises are to help evaluate and de-
velop techniques for deploying US
NATO forees in Europe, with em-
phasis of the current exercise on or-
derly disposition of forces, rather
than speed. The Russians, typically,
charged provocation, since the ma-
neuvers are taking place thirty miles
from the Czech border.

Most of the units involved were
redeployed to the US last summer but
retained under operational command
of USCINCEUR. Other units in Ger-
many also are participating. Among
them, a hri;l.{-.u]l- of the 24th Infantry
Division, which is not to rotate state-
side as previously announced but will
stay in Germany wpon conclusion of
the exercises. An earlier concept to
have the brigades of the division
succeed each other on duty in Ger-
many has been revised in order to
strengthen the 24th's combat readi-
ness by decreasing persomnel shifts.

The Army units airlifted to Europe
by MAC are to return to the US
upon completion of Reforger 1. How-
ever, the Air Force's four squadrons
of F-4s participating in Crested Cap
I will remain in Europe temporarily
for additional training,

Air' Force umits participating in
Crested Cap I include the Tth, Sth,
and 9th Tactical Fighter Squadrons,
Holloman AFB, N.M., of the 49th
Tactical Fighter Wing; and the 417th
Fighter Squadron, Mountain Home
AFB, Idaho, of the 50th Tactical
Fighter Wing.

Military  Airlift Wings participat-
ing in Reforger I: the 60th, Travis
AFB, Calif.; the 62d, McChord AFB,

Troops of the 24th Infuniry Division., Fr. Rilev, Kan., settle down aboard a USAF
Military Airlift Command C-141 SwarLifter that helped airlift some 12,000 US
Army personnel to Europe in January to participate in Reforger I, a training
exercise held thirty miles from the Czech border in Germany., The Air Foree
supplicd four squadrons of F-4s for its part of the operation, called Crested Cap I,

Wash.: 63d, Norton AFB, Calif;
436th, Dover AFB, Del: 43Tth,
Charleston AFB, 8. C.; and 438th,
McGuire AFB, N.J.

b

In January another exercise, Bold
Shot/Brim Fire 2-88, was conducted
in Puerto Rico by the US Strike Com-
mand. The exercise involved nearly
2500 Army and Air Force personnel
and seventy-gight aircraft.

Focal point was a live-fire airborne
assault by 852d  Airborne Division
paratroopers on Vieques Island, with
transports supplied by the Military
Airlift Comman.

Close air support was provided by
F-4s from Sevmour Johnson AFB,
N. C., augmented by F-104s of the

5

A milestone last month was delivery to the Air Training Command of the 1.000th
Northrop T-38 Talon supersonie trainer built for the Air Force. The T-38 is noted
for itz proved reliability and a safety record that USAF says ix the best of any
supersonic aircraft in the inventory. In nearly two million hours of fight time
the GE-powered T-38 has been used to train more than 11,000 stadent pilots.
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Puerto Rico Air National Guard and
RF-84E recon aircraft from the Mich-
igan Air Guard. Tankers of the
Strategic Air Command and 136th
Air Refueling Wing, Texas Air Guard,
carried out in-flight refueling opera-

tions.
Yo

Special ceremonies were conducted
at Northrop Corp.'s Palmdale, Calif.,
facility January 7 as the one-thou-
sandth Northrop T-38 Talon super-
sonic trainer built for the USAF was
delivered to the Air Training Com-
mand.

The T-38, noted by the Air Force
for its reliability and safety record,
has been used to train more than
11,000 student pilots and has racked
ap nearly two million hours in Hight
time., It currently is flown more than
40,000 hours a month.

Northrop, working with Air Force
assistance, designed into the trainer
such safety features as dual engines,
independent electrical and hydraulic
syvstems  for each engine, special
placement of student pilot and in-
structor seats: for unobstructed for-
ward wvision, visual access for pre-
flight check, and identical ground
and emergency air engine start proce-
dures.

The T-38 holds several world tme-
to-climb speed records, and its two
GE J85-5 turbojet engines give it a
sea-level rate of climb of 30,000
feet per minute. The trainer can at-
tuin speeds of 850 mph.

T-385 are used at all nine under-
graduate pilot training bases and are
to go into service at Columbus AFB,
Miss., when that base converts to
pilot training this summer. The air-

(Continued on page 16)
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There are two major manufacturers of anti-skid braking
Systems, Them. And Us. On the right are the number of
plane models equipped with Our system. [We couldn't
show the ratio on the total number of airplanes now in
operation. It would be about 500 to 1.)

Four of the plane models on this page originally
chose Their system. Now they have Ours.

Sometimes people get these facts a little confused.
That's because They make wheels and brakes and tires.
We just build anti-skid broking systems.

Thousands and thousands of anti-skid braking
systems.
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craft also is wsed by NASA to main-
tain astronaut flight readiness. Forty-
three of the supersonic trainers are
being used to instruct German Air
Force student pilots at Sheppard
AFB, Tex.

Y

A new self-contained jet engine
starter that may eventually eliminate
to a major extent the use of expen-
sive starting cartridges and pneu-
matic power carls is under procure-
ment by the Air Force.

Developed by the Air Force Svs-
tems Command's Aeronautical Svs-
tems Division, Wright-Patterson AFFD.
Ohio, the Jet Fuel Starter is a small
gas turbine that requires only one
and a half pints of standard aircraft
jet fuel to start an engine. It weighs
about seventy-five pounds, is nineteen
inches long by eleven inches in diam-
eter, and can generate ninety horse-
power,

The Air Force has hopes that the
starter may be adaptable to many
Dol aircraflt and sees it opening a
whole new family of starters leading
eventually to a continuously running
device that will provide both auxil-
iary power and main engine starting
power at reduced cost and greater
reliability.

The new starter already holds the
promise of eliminating the worldwide
logistics problem resulting from use
of starting cartridges and pneumatic
power carts. No ground equipment
at all is required.

The initial $9.5 million production

Air Foree Col. James D, Hughes has
been appointed by President Nixon as

his senior military  aide. Colonel
Hughes served as a military staff assis-
tant o Viee President Nixon during
President Eisenhower’s second term.

contract, with Garrett Corp.’s AiRe-
search Division, Phoenix, Ariz., is in
support of the new A-TD aircraft,
Later, the devices could be installed
on the Navy's A-TA aircraft, if an
option for additional units is picked
up.

The starter can start a variety of
aircraft: the F-4, TF-101, F-111,
F-106, A-T, KC-135, and B-52 main
engines, and retrofit on several of
these aircraft is being considered.

Studies are under way for use of the
device on future aircraft, and its de-
velopers predict it also will find uses
in general aviation.

W

Air Force Col. James D. Hughes,
46, appointed senior military aide to
the incoming President, is an old
hand at working with Mr. Nixon,
having served as a military staff as-
sistant in the Vice President’s office
during President Eisenhower's second
term. The Colonel is a West Point
graduate and has an M.5. in Interna-
tiomal Affairs from George Washing-
ton University,

Until the presidential appointment,
Colonel Hughes had been serving as
Director of Safety, Headquarters,
USAFE, Wiesbaden, Germany. Dur-
ing a tour in Vietnam, the Colonel
wis assigned to several posts at Hq.,
2d Air Division, Tan Son Nhut Air
Base. Among his decorations Colonel
Hughes holds the Air Medal with
nine Oakleaf Clusters, the Distin-
guished Flying Cross with one Oak-
leaf Cluster, the Bronze Star, and the
Purple Heart.

Colonel Hughes hails from Balm-
ville, N.Y. He and his wife Mary
have four children: Donna, 22:
Michael, 16; Karen, 14: and Rob-

ert, 4.
Yo

Fog, that gentle but potentially
deadly weather phenomenon, is re-
ceiving growing attention from both
the civilian and military air sectors.

NEW BOOEKS IN BRIEF

Lk

Handbook of Sovict Space-Science Research, ed. by
George E. Wukelic. A detailed reference wark for students,
engineers, and scientists summarizing results of Soviet re-
search with rockets, satellites, and space probes. Gordon
and Breach, N, Y, 526 pages. $24.50,

Loud & Clear, by Robert J. Serling. The author ex-
amines the problem of airline safety through craft design,
crew training, weather problems, ground control, and legal
requirements. Though hie does not resort to cheap scare
tactics, his book is crammed with analyses of accidents
that may persuade you to take the train next time. Double-
day, N. Y. 327 pages. 85.95.

1976: Agenda for Tomorrow, by Stewart Udall. Former
Secretary of the Interior Udall reminds readers of the goals
autlined in 1776, which he feels have been obscured and
distorted since 1945, He discusses ways of achieving such
priorities as livable cities, elimination of racism, control of
population, and resource comservation. Harcourt, Brace &
World, N. Y. 173 pages. $3.75.

Soviet Space Exploration: The First Decade, by William
Shelton. Along with comparisons of Soviet and Ameri-
can programs, information from interviews in Russia, and
a review of early rocket research there, the author offers
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interesting personality sketches of Soviet cosmonauts and
a chronology of Soviet spaceflights. Washington Square
Press, N. Y. 340 pages. $6.95.

Towards a Global Federalism, by William O. Douglas.
Supreme Court Justice Douglas here argues for world fed-
eralism as the means to solve conflicts and equalize re-
sources among nations, and to defend the rights of indi-
viduals who are victims of race prejudice or technological
innovation. With index. New York University Press, N. Y.
177 pages. 57.95.

Unless Peace Comes, ed. by Nigel Calder. The imagina-
tions of these scientists from six countries will seare the
daylights out of any unwary reader. Their projections of
possible future weapons—from atomic robots to bacterial
warfare and atmosphere pollutants—support one author’s
claim that “we must either eliminate science or eliminate
war.,” Viking, N. Y. 243 pages. $5.75.

The Weapons Culture, by Ralph E. Lapp. A long-time
critic reiterates his contention that the military-industrial
complex has come to dominate our economy and to be
detrimentally influential in our society. Contractor appen-
dices and glossary included, Norton, N. Y. 230 pages. 54.95.

—Mana T. Estevez
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It is estimated that domestc US air-
lines alone lose up to 375 million
annually due to fog-canceled flights,
@ figure that is expected to mount as
air traffic increases in the future, And
in Southeast Asia, fog is interfering
with the whole range of military air
activities from support strikes to pilot
rescue  missions.

Several techniques under develop-
ment to contend with the vexing mist
have had encowraging results. The
Air Transport Association followed up
its Sacramento, Calif., area experi-
ments that used plianes and ground
equipment in fog-seeding operations
with a second series in the Cape Cod
arca, Experiencing considerable suc-
cess; ATA will continue to develop
a gronnd unit known as Fog-Sweep,
a trailer-mounted large-diameter plas-
tic tube that can extend 100 feet
and dispense liquid or dry chemicals
200 feet in the air. FMC's John Bean
Div. produces Fog-Sweep.

And Cornell Aeronautical Labora-
tory, conducting experiments  for
NASA's Office of Advanced Research
and Technology, undertook a salt-

seeding operation by air over Che-
mung County Airport near Elmira,
N.Y. Swaths cut in the 300- to 400-
foot-deep fog bank remained open
for as long as twenty minutes. The
seeding salt was mixed with fumed
silica to assure even flow from the
aircraft, but future experiments prob-
ably will use noncorrosive salt mixed
with urea to achieve better results,

Another technigque employs helicop-
ter rotors to force the dry air that rests
above a fog or cloud laver down into
it. Scientists from the Air Force Cam-
bridge Research Laboratories created
nonreforming clearings of almost a
mile in diameter in about ten minutes
at Smith Mt, Airport, Roanoke, Va.
Early tests had been conducted over
the Gulf of Mexico, near Eglin AFB,
Fla.

The most successful procedure re-
quires the helicopter to hover 500
feet above the fop. The rotor down-
wish marks the fog area to bhe
opened, and the helicopter then de-
scends to one hundred feet above
the fog and, at about thirty miles
per hour, flies an expanding spiral

COMTIMNUED

The Russian supersonie
transport, the TU-144,
being guided to a landing
after its maiden fAight
from a Moscow airport
December 31, The aireraft
has its nose down for
maximum visibility. The
plane will have a ernizing
speed of 1,50 mph and
range of 4,000 miles. It
can seat 120 passengers.

—nlled Fress Toiernational Phole

pattern. Warm, drv air is forced
down, to evaporate the moisture,

AFCRL says that at least one
downed pilot obscured by fog has
been rescued thus far in Southeast
Asia using the instructions on the
method passed on to area com-
manders.

For a report on fog-dispersal ex-
periments by the USAF in Europe,
see “Letter from Europe,” page 33.

W

The Soviet Union made good its
boast to become the first nation to
fly a supersonic transport, and in
1968, with very little time to spare.

The Russian TU-144 S55T's maiden
flight from the Zhukovsky facility
near Moscow took plice December
31, 1968, several months later than
expected by Western experts. Accord-
ing to Soviet reports, the thirty-eight-
minute flight went smoothly. Edward
V. Elian, chief pilot of the TU-144,
said that the aircraft was “much eas-
jer to pilot than subsonic airliners.”

The TU-144 was accompanied by

(Continued on following page)

Flving just a few feet off the ground, this Lockheed C-130
Hereules delivers 36,000 pounds of cargo during test of
the new “1528" Low Altitude Parachute Extraction Sys-
tem {LAPES). Low, aceurate delivery svstem is expected
to add s big plus to the effectivencss of aecrial resupply.
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First AC-119, gunshi
for duty in South

status, the vintage aireraft have been outfitted with four
T.62-mm Miniguns. Plans call for the gunships to augment
the mission performed up o now by the AC-47 Spookics,

version of the Flying Boxear, arrives
fictnom. Reealled from AF HReserve

17
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a MIG chase plane that had been
converted to check out various desigm
features and performance character-
istics of the big transport.

The 1,550-mph. 120-passenger air-
craft is quite similar in appearance
to both the British-French Concorde,
slated to make its frst flight in the
immediate future, and the US SST,
the Boeing 2707-300, the design of
which currently is under evaluation
by the US government,

One notable feature of the Soviet
S5T is its lack of tail planme. The
aircraft is constructed of light allovs
and has titanium on leading edges
and other areas that will experience
high temperatures.

v

Pratt & Whitmey Aireraft Division
of United Aircraft Corp. has an-
nounced that it has .HllL"l.'_'l!"_‘ih{l.l":..' op-
erated a JTSD turbofan engine utili-
lizing a first-stage fan equipped en-
tirely with boron/aluminum compo-
site. blades, The experimental blades
weigh forty percent less than the
standard engine's titanium blades.

With a diameter of forty inches,
the fan stage is the largest rotating
engine component made of metal-
matrix composite materials ever run,
according to Pratt & Whitney.

Each of the thirty blades weighs
155 punces, compared to twenty-six
ounces for comparable titanium blades,

The test run of bwo hours included
full power levels, and the blades re-
mained  in  excellent  condition

Pratt & Whitney Aireraft’s JTED rorbofan in final stages of preparation for
testing first-stage fan osing boronfaluminom composite blades. Following in-
stallation of inlet ease and guide vanes, the engine was ron in a two-hour test

in East Hartford, Conn., to JTED takeoff

g thrust levels without damage.

Fan is largest metal-matrix composite rotating component that has ever roan.

throughout. The test was part of
P&W's program  of demonstrating
feasibility of metal-matrix compaosites
for applications in advanced military
and commercial aircraft.

Principal difference in appearance
between the new fan and its con-
ventional counterpart is the absence
of part-span shrouds, needed in con-
ventional titanium JTSD fans to stif-

Handlev Page C-10A Jetstre:

In this space in the September 1968 issue of AF/SD it was indicated that
USAF had “let it be known"” that it would buy no more than the eleven

ms initially ordered. This information was
meorrect. Delivery of the first eleven Jetstream mission-support aircraft,
the prototype shown above during its maiden flight in November, will be-
gin early this year. The option on the additional seventy aircraft is defi-
nitely still open and can be exercised by the Air Force on a vearly incre-
mental basis. A twin-turboprop light transport, the C-10A is capable of
carrving up to fourteen occupants or about 4,000 pounds of cargo, and is
powered by Garrett AiResearch TPE 331-301W turboprops instead of the
Ralls-Rovee engines in the civil version.—L.awv.z,

18

fen the blades to prevent vibration.
The composite blades, even though
forty percent lighter, are stiff encugh
so that shrouds are HUNNECOSSAry.

Considerable weight savings
throughout an engine can be realized
from use of lighter blades becanse
centrifugal forces on the rotor are
reduced.

Over-all engine weight reductions
on the order of twelve percent for
supersonic turbofans may be possible,
once the benefits of the lighter mate-
rials are applied to other components,
such ns cliscs, stators, and cases. For
lift turbofans, weight reductions of
around thirty percent are indicated,
and for subsonic turbofans about
twenty-five percent. Although techni-
cal and economic problems preclude
immediate use of composites in air-
craft engines, Pratt & Whitney is con-
fident that these advanced materials
will play an important part in future
engine designs.

"T‘I'T
g

The Federal Aviation Administra-
tion announced that the first indus-
try/government  National  Aviation
Svstern Planning Review Conference
will be held February 18-20 in Wash-
ington, D.C.

FAA said that the conference’s pur-
pose i5 to give those who use the
aviation system a forum to shape
future plans and policies and also
allow the FAA Hller utilization of
resources and ideas contributed by
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the industry. The National Aviation
System comprises the pavigation,
communications, and all other Factors
involved in US air traffic control.

In January, FAA issued its two-
volume National Aviaton System
Plan, Book 1 of which details FAA
policy, criteria, and standards, and
includes a bibliography. The docu-
ment is intended as a permanent one
to be amended as necessary. Book II
outlines FAA's long-range plans for
the system and will be updated an-
nually to include data from industry
and to reflect changes in planning,
technology, and other Factors

During the conference, seminars
will cover such National Aviation Sys-
temn subjects as: Aviation Demand
Forecasting, Aviation Technology
Forecasting, En BRoute Air Traffic
Control, Terminal Air Traffic Contral,
Long-Range Radar Svstems, Short-
Range Radar Systems, Flight Service
Stations, Terminal Air Navigation,
En Route Air Navigation, Air/Ground
Communications, Future Communi-
cations, National System of Airports,
Mational Airport Stundards, Airport
Capacity, Aviation Weather, Airmen
Information Service, and Airway Cost
Allpcation Study.

On the conference’s last day, meet-
ing results will be summarized and
conferees will réceive procedures for
submitting proposals and conducting
research in the six months following
the conference.

The FAA intends to consider the
conference’s discussions and whatever
proposals are submitted by industry
in developing a new National Avia-
tion Svstem Plan to be published in
January 1970. The FAA envisions a
continuing review and analysis of pol-
icies and proposals culminating an-
nually in the publication of a new
plan, followed by the wvearly con-
ference,

Invitations to the conference are to
go to the aviation industry, state and
local government officials, and to
other federal government agencies.

In another matter, the FAA said
it is extending for one vear its near
midair collision reporting program,
which grants immunity and anonym-
ity to those fling such reports. The
program  was initiated in January
1968, originally for & year’s duration.

A report on the program is to be
available sometime after the first
quarter of 1969. James F. Rudolph,
FAA's Director of the Flight Stan-

Full-seale
mockup of
the world’s
largest inlet
duct for an
aircralt en-
gine tukes
shape at
Lockheed-
California’s
Burbank
facility. The
“Soduet™ will
channel air
to the No, 2
engine of
Lockheed™s
L-1011 ad-
vanced trijet
aireraft.
This duet is
o go inlo o
full-seale
mockup of
the L-1011.

dards Service, said: “Before we initi-
ated the reporting program last Janu-
ary, we were getting reports, but they
were not as detailed or as frequent as
we knew they could be. Once the
program was under way, apparently,
the airspace users welcomed an op-
portunity to tell us what Factors, in
their opinion, were contributing to
near midair collisions. We've had out-
standing cooperation from all seg-
ments of the flving public.” Pilots
and controllers are to use the same
form—FAA  5020-1—used in the
1968 program.—Exp
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AIRPOWER IN THE NEWS

The New Team Signs Up

Wasnmneron, D. C., Jaxvary 16

The task of assembling an Administration for President
Nixon is proceeding so slowly that the veterans in this
town are getting fdgety. With the inanguration less than
a week away, a number of important jobs have not vet
been filled. There are rumors that the Republicans are
having a difficult time finding fit people, which is to say
job hunters of proper competence, loyalty, and awvail-
ability, who can be located after their names have been
fed into a computer. This reporter personally knows
one man—an industry type who has been commanding
a salary of 825,000 a vear—who has had no less than
seven letters. All of this correspondence has been clearly
fed to him by machines that have digested some infor-
mation about his interest in emplovment, and all are

Melvin R. Laird,
long a critie, now
will run the Pen-
tagon. He says his
primary respon-
sibility as Secretary
of Defense will be
to give policy diree-
tion, not administer
the details.

signed by Harry 8. Flemming, a special assistant to the
new President, who will provide linison between the White
House and the Civil Service Commission. The letters all
say, in effect, stand by, vou are under consideration.

Nobody in Washington knows how many letters the
computers have sent out, but it is known that the poten-
tial patronage available to the Nixon camp amounts to
68,500 federal jobs worth, in total, about $106.4 million
a yvear. All of these posts are exempt from Civil Service,
but many of them are held by persons who have achieved
permanent civil service status. This protects them
from curt removal, but the political regime stll is left with
all the power it needs. The President has a lot of posts to
fill, from $35,000-a-vear Cabinet seats to lesser openings
that pay $6,000 and $7,000 a vear.

The Cabinet has been selected, and Congressman Mel-
vin R. Laird, a Wisconsin Republican and wveteran com-
petent critic of the Defense Department, will take over in
the Pentagon next week. Mr. Laird has been in Congress
since 1952, With his seniority on the Defense Appropria-
tions Subcommittee, he is considered one of the GOP ex-
perts on Pentagon finances. During the past eight vears

0

By Claude Witze

SENIOR EDITOR, AIR FORCE/SPACE DIGEST

he has shared with Senator John Stennis the pleasure of
harping on weaknesses in the McNamara management of
money. His estimates on how much we would spend in
Vietnam and how big the request would be for supple-
mental funds have been accurate, vear after year. The
McNamara figures were wrong. The new Secretary has
said, however, that “I was in agreement with him [Me-
Namara] more often than I was in disagreement with him

. only the disagreements seem to make the news, and
I did disagree with him on his estimates of the cost of
the war.”

At his confirmation hearing, which started today before
the Senate Armed Services Committee, Mr. Laird indi-
cated the Nixon Administration is in no hurry to start
talking to Russia about a nuclear arms agreement. Further,
he feels strongly that his job as Secretary of Defense is to
make sure we never fall “into the position where we

David Packard,
who has been
carning nearly a
million dollars a
year, took a cut

to 230,000 when
confirmed by the
Senate for post as
Deputy to Defense
Secretary Laird.

negotiate from weakness.” This means he favors military
superiority, not parity with the Russians.

Approval of Mr. Laird was expected to come easily,
but the Senators had been reported ready to raise some
sticky issues about his selection of David Packard to be
Deputy Secretary of Defense. Mr. Packard is a rich man,
the kind who attracts attention because he is a living
testimonial to the idea that the so-called American Way
is worth defending. Without going into the details of his
conflict of interest—Mr. Packard himself said it was near
impossible of solution—the news today is that the Armed
Services Committee is prepared to relax its earlier strin-
gent rules, Already, there are some press reports that
sound a bit disappointed, because harmony between the
inquisitors and the appointees makes few headlines. Tt was
the new committee chairman, Senator John Stennis, who
finally said Mr. Packard's problem, which had appeared
complicated, had “been cleared up now.” It also is true
that this committee, in the past, has forced Pentagon
appointees to divest themselves of all stock in defense
industries. In Mr. Packards case, he will do this with

{Continued on page 22)
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AIRPOWER IN THE NEWS

about $2 million of securities. Stock in his own company
—Hewlett-Packard—will be placed in trust, where he
cannot benefit from it. He has assured the Senate he will
not worry about its value, fixed right now at $300 million.

In the selections made for the armed forces, the Air
Force has been awarded a distinguished aeronautical engi-
neer, Dr. Robert C. Seamans, Jr., as its Secretarv. Active
in missiles and aeronautics since before World War 11, he
has most recently been Deputy Administrator of the Na-
tional Aeronautics and Space Administration. In that shop,
he has existed for a number of vears as an avowed Re-
publican working in an atmosphere dominated, for sure,
by NASA’s boss, James Webb, who was a Democratic
political force as well as an administrator. Dr, Seamans
was educated at Harvard and the Massachusetts Institute
of Technology, where he also has been a member of the
faculty. Early in his career, he worked with C. Stark
Draper on airplane control problems and won recogni-
tion for his work on guidance equipment. He is no
stranger to the Defense Department or to USAF, where
he has served on the Scientific Advisory Board.

Because he has been associated with the NASA pro-
gram, the selection of Dr. Seamans as Secvetary of the Air

Dr. John 5. Foster,
Jro will be re-
tained in his office
as Director of De-
fense Research and
Engineering.
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The new Seeretary of
Defense poses with his chosen
Serviee Secrctaries. From
left, are Stanley Resor, re-
appointed as Secretary of
the Army; Secretary Laird;
Robert Seamans, Jr., new
Seeretary of the Air Foree
and former NASA execun-
tive; and John Chafee,
nominated to be Secretary
of the Navy, Mr, Chafee

is & former governor of
Bhode Island.

=TWids World bedei

Force has been widely interpreted as a sign that USAF
space activity will get new emphasis. Questioned about
this, he said USAF “does have and should have a major
space activity,” with emphasis on the Manned Orhiting
Laboratory. “There are clearly requirements for a strong
space program as part of the defense activity, and one
of my jobs is to see that we make maximum use of all the
new technology coming along for this purpose as well as
for aeronautics.” Dr. Seamans also was a NASA principal
in the ecivilian agency’s interface with USAF in the past
few critical vears. He is well known to top Air Force
executives, in uniform and out.

Former Govemaor Joln H. Chafee, of Bhode Island, has
been named Secretary of the Navy, to replace Paul R,
Ignatius. Mr. Chafee comes from a state where the Navy
has basic roots—mainly at Newport and Quonset Naval
Afr Station—and brings the distinction of having served
as a Republican governor in a solidly Democratic com-
mumity. He was defeated in the 1988 election, with his
downfall attributed to the issue of a state income tax. He
was for it.

The Army Secretary, Stanley R. Resor, savs he had
planned to leave the office, and was surprised to be asked

Robert ©C. Moot,
Compiroller of the
Pentagon. also

has been granted
an extension bo
serve in the Repub-
lican regime.
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CONTINUED

to stay on. A Republican, Mr. Resor is credited by Mr.
Laird with having done an “outstanding job.” He is re-
tained, the Nixon Administration says, to help in the
transition from one Administration to another. The Fact
that he is of the GOP faith was not mentioned in the
formal announcement.

So far as the transition is concerned, two more im-
portant nominations for the new defense team are those
of Dr. John 8. Foster, Jr., as Director of Defense Research
and Engineering, and BRobert C. Moot, to be Assistant
Secretary of Defense, Comptroller. Both of these men
have been serving in the MeNamara=Clifford regimes and
obviously have won the approval of Mr, Laird in their
appearances on Capitol Hill. In the area of research and
development, the new Defense Secretary said, “We need
the best talent available in America if we are going to in-
sure continued strength, . . . If we are leaving the period
of confromtation and moving into an era of negotiation, we
must insure through research and development efforts that
we will always be in a pesition to negotiate from strength
and never from weakness.”

Mr, Laird was, of course, challenged for selecting Dr,
Foster to continue after the Nixon campaign had featured
some criticism of the research effort under the Democrats.
Mr. Laird pointed out that the basic philosophy comes
out of his office, not Dr. Foster’s, and implied that the
Director of Research and Engineering will be working in
a new and more congenial atmosphere from now on. Dr.
Foster seemed to have this understanding, too. The pro-
gram for the next four vears, he said, will depend on the
nature of the threat and what the Nixon-Laird team de-
cides to do about it. He appeared confident that at least
some of his recent frustrations would end. Dr. Foster is
known to have many friends in Congress, more, for ex-
ample, than Dr. Alain Enthoven, the Assistant Secretary
for Systems Analysis and chief of the "Whiz Kid” team.

Mr. Laird was asked whether he intends to have an As-
sistant Secretary for Systems Analysis. He said the de-
cision had not been made, as of January 13, but that the
function of the office is important. He clarified this by
pointing cut that systems analysis should be just that and
not a policy-making job. The review function could, of
course, be returned to the Office of the Comptroller, where
most critics think it belongs. If weapons are to be evalu-

Dr. Seamans, coming
from MIT, is briefed by
Dr. Harold Brown,
his USAF predecessor,
who is going 1o
CalTech. Dr. Brown
will be President

of the West Coast
institution.
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USAF Seeretary
Seamnns i Gifty
vears old, a

native of Massa-
ehusett=. He

has been a pro-
fl*l--ur al .\"T.
has worked on aero-
nautical research,
and, in industry,
WS q-nlpill_h-ll by
RCA as an airborne
avalems expert
before his appoint-
ment 1o NASA.

ated, the Pentagon has a Weapons System Evaluation
Group, somewhat neglected in the past eight vears.

Mr. Laird has made it clear he will not retain Philip
Goulding, the Assistant Secretary of Defense for Public
Affairs. The House of Representatives, where Mr. Laird
prepared for this job, is critical of the Pentagon's pub-
licity effort and indications are it will be curtailed. Daniel
Z. Henkin, a Deputy Assistant Secretary under Goulding,
will fill the job as “Acting” Assistanl Secretary and is an
acknowledged candidate for the top slot. Henkin's former
post will be taken by Richard G. Capen, Jr., a thirty-five-
vear-old former chief of public affairs for the Copley news-
papers in California, Nixon campaign worker, and friend
of Mr. Laird. Another Laird choice is an old school and
college chum, Robert F. Froehlke, who was named As-
sistant Secretary of Defense for Administration. Native
of Wisconsin, Mr. Froehlke has been vice president of
the Sentry Insurance Co. in Boston. An attorney, he is
described by Mr. Laird as a man with wide experi-
ence in workman's compensation, health, and casualty
insurance.—ExD
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LETTER FROM EUROPE

Germany Developing Short-Haul Aircraft

Extensive market analyses and interviews with potential
customers around the world recently confirmed good sales
prospects for: the first German postwar jet transport de-
sign, the VFW 614, This modern short-haul aircraft pres-
ently is under development at Vereinigte Flugtechnische
Werke, Bremen. The small jet is tailored to replace the
DC-3s still in service with many operators. It is designed
to match the dependability and sturdiness of the old
Douglas-built aireraft.

The VFW 614 will have a maximum speed of 460 mph
and, fully loaded, a range of 500 miles. Maximum takeoff
weight is sixteen tons. The wings are mounted low on the
fuselage, and the engines are located on pylons on top of
the wings close to the fuselage. The aircraft is designed to
carry forty-four passengers or four tons of freight. Its fea-
tures include short takeoff and landing; the ability to
operate from roughly prepared airstrips; fast tum-around;
independence from ground power equipment; and a high
utilization factor.

The designers promise that the aircraft will be an eco-
nomic proposition at distances as short as sixty-five miles
and that fourteen to bwenty-one passengers, depending on
distance flown, are enough to cover costs. Though no price
details have vet been released, a customer’s initial invest-
ment will be reasonable, according to the manufacturer.

The first prototype of the VFW 614 should be ready
before the end of 1970. The next three are expected to
fiv by February 1971, and large-scale production is to be-
gin by mid-1972. By then the research and development
work will have cost somewhere in the region of $100 mil-
lion, about half spent on developing a suitable jet engine.

Since the aircraft is expected to operate mainly in the
short-haul environment, involving legs between fifty and
100 miles, it would be uneconomical to climb to higher
altitudes where jet engines operate most efficiently. Rolls-
Royce and SNECMA of France, therefore, were contracted
to design jointly a bypass engine that shows maximum
efficiency at lower altitudes and has the ability to absorb
the high-performance demands put on it by frequent take-
offs and landings under the most severe circumstances.

4
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By Stefan Geisenheyner

AIR FORCE/SPACE DIGEST EDITOR FOR EUROPE

This engine, the M45H, ran successfully for the frst time
last vear and should be available on schedule.

The VFW 614 actually will be a joint European aircraft,
Sharing in the venture: Short Brothers of Britain, Fokker
of Holland, and SABCA of Belgium, besides the parent
firm and several other German subcontractors. VEW has
a fifty-three percent stake in the project and is the design
leader,

Development costs are covered by a West German gov-
ernment loan equivalent to sixty percent of the money
invested by VFW, a proportion that may be increased to
eighty percent, should the company run into trouble. If
the aireraft tums out a failure, considered unlikely, the
government’s loan will be written off. The German govern-
ment is footing fifty percent of the engine development
bill as part of its commitments under the exchange offset
agreement between Germany and Britain in  connection
with the stationing of Britain’s Army of the Rhine.

VEW estimates a market for about 1,200 short-haul jets
will exist in the 1970: and intends to corner at least a
quarter of it. The company must sell 170 VFW 614s to
break even.

Martel Production Is Set

Martel, the air-to-ground tactical strike missile that re-
cently experienced a highly successful series of firing trials,
is set for quantity production.

The Martel (Missile, antiradar and television) is ac-
tually two versions designed and developed as part of a
group of projects undertaken jointly by the British and the
French (for a progress report on another of the coopera-
tive efforts—the Jaguar trainer-fighter—see page 44).

Hawker Siddeley Dynamics of the United Kingdom and
Engins Matra of France cooperated in developing both
Martel versions. The TV variant, primarily the responsi-
bility of the UK, is designed to transmit to a launching
aireraft a picture from a TV camera mounted in the mis-
sile’s nose. This picture is monitored on a console by a
weapons operator who guides the missile to its target with
a joy stick. During trials, the TV version hit targets only

(Continued on page 33)

Seale model of West Ger-
many’s first postwar jet
transport, the VEW 614,
currently in development.
Itg features are to include
STOL; fast turn-pround 3
the ubility to opernte
from roughly prepared
airstrips; independence
from groumd power
equipment; aml a high
ntilization factor.
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SUBCONTRACT
CAPABILITIES...

used by major
manufacturers for
aerospace since 1943

The complete airframe for the Bell
Model 206 JetRanger helicopter is
manufactured by Beech.

Winner of an Army competition for
its new light observation helicopter
OH-58A and selected by the Navy as
its new primary training helicopter
(TH-5TA), this turbine-powered Jet-
Ranger depends heavily on Beech
manufacturing capabilities. Under
contract with Textron's Bell Heli-
copter Company, Fort Worth, Texas,
Beech will provide complete airframes

which will include the following
cOmponents:

Pylon cowling —one piece fiberglass
construction.

Engine cowling—honeycomb fiber-
glass construction, hinged for engine
accessibility.

Aft fuselage—titanium engine pan,
aluminum honeycomb bulkhead. For-
ward bulkhead forms rear wall of
fuel-cell compartment.

Tail boom — monocogue sheet metal
tube, rolled and riveted. Riveted
brackets support drive shaft and
internal push-pull control rod.

Seat— honeycomb, designed to 25G
impact loads with energy absorbing
yield beyond the design point.

Main fuselage — unique “‘bathtub™
design made of a single piece of one-
inch thick aluminum honeycomb
sandwich. Bulkhead attach angles are
bonded to pan.

Skid gear —aluminum tubes bolted
to round extruded crosstubes. Cross-
tubes are streamlined with Kydex
fairing.

Turnover structural bulkhead —riv-
eted sheet metal structure with inte-
gral column. It provides primary
structural continuity between honey-
comb roof and floor.

Bulkhead — aluminum honeycomb
structure.

Doors —formed polycarbonate and
lightweight metal shapes.




A brief history of Beech
contributions to the
United States Air Fleet. ..

Beech subcontract history started in 1943
with the production of 1,600 complete sets of
wings for the Douglas A-26 Invader. Since
then, nearly all major military aircraft manu-
facturers have used Beech capabilities for
engineering, tooling and production. A partial
list of the aircraft to which Beech contributed
includes: F-94C, T2V, T-33, B-70, B-58, F-101,
F-102 and F-84.

Current and recent production for both
military and commercial aircraft is as follows:

LTV A-7—chemical milling.

Bell HU-1— honeycomb metal bonded panels
(74 different types).

Boeing 737 — metal-to-metal bonded honey-
comb panels,

Republic F-105—ailerons and aft fuselage. |

McDonnell Douglas F-4B/F-4C —ailerons,
flaps, speed brake doors, spoilers and landing
gear doors.

Lockheed C-141A — flaps, ailerons, nose land-
ing gear doors, emergency exit doors and wing
spoilers.

Convair F-106—aft fuselage, wing fences,
radar compartment, windshield, canopy, missile
bay doors, elevons, wing leading edges, wing |
tips, dorsal fairings and vertical fins.

Lockheed F-104 — aft fuselage and fuel tanks.

Over 150,000 external stores have been produced for a
wide variety of current military aircrafi. Beech has
furnished research, development and production on
external stores ranging in tank capacity from 110
gallans to 1,700 gallons.




Beech Fields of Capability Cover the Spectrum of Aircraft and
Flight Equipment...Research, Development and Engineering

From basic research through manufacture and testing, Beech
Aircraft Corporation has the facilities and capabilities to accept
complete systems management assignments.

A summary of Beech capabilities in Aircraft and Flight Equip-
ment is shown in check-list form below. Complete information

on specific facilities, related experience and personnel in any
category is available upon request, This summary is similar in
organization to the various RAD Source Information and Survey
forms such as DD Form 558-2 issued by the Department of
Defense, and AFSC Form 220.

A
AREA OF CAPABILITY %"SE AREA OF CAPABILITY asg% AREA OF CAPABILITY EE %
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Extensive
Beech
Manufacturing
Facilities. . .

Chemical Milling for precision milling of aerospace
metals (aluminum, magnesium, titanium, inconel,
steel and stainless steel) to unconventional design
specifications has developed to extensive capability
at Beech. Among the largest in the U.S., 167,340
parts were produced here in 1967. Facilities include
cleaning, rinsing and washing equipment. The tanks,
in sizes up to 14 feet long and 14 feet deep, are
equipped with automatically timed taper hoists.

The Beech machine shops occupying nearly
60,000 square feet, are equipped with standard
and special machines oriented to the aerospace
industry. These include milling machines with

SANDWICH STRUCTURES

The complete bonding facilities (metal-to-metal
and metal-to-honeycomb) at Beech are capable of
manufacturing assemblies of metal, reinforced fiber,
plastic and paper. All layup of assemblies is accom-
plished under “clean-room™ conditions. Techniques
and tools have been developed for honeycomb core
shaping by machining and crushing. More than
600,000 military and commercial metal bond
assemblies have been produced here,

Complete X-ray facilities are available for internal
examination of material. In addition, the best equip-
ment available is used for inspection, including
Fokker bond testers, tensile testers, peel testers,
ultrasonic equipment, and various types of electronic
and mechanical comparators, gage columns, gage
blocks, angle computers, micrometers, etc.




—

beds as long as 54 feet B inches, numerically Beech machining capability extends beyond that provided by “off-the-shelf” equipment. The center machine —

controlled machines, profile milling, automatic flanked by a three-spindle Hydro-tel and a large single-spindie Hydro-tel — has been specially adapted by Beech:

lathes, drills, boring machines, breach machines, It is a 72" King Vertical Turret Lathe with retro-fitted 2-axis tracing equipment, and accessories for spherical

grinders, hones and planers. milling. drilling, angular boring, trepanning, and automatic program control. These functions are all in use
in current production of highly sophisticated aerospace hardware,

Numerically Controlled machines include the two Milwaukee Series “E” NC Mills shown on the right and
the versatile Series Il MilwaukeeMatic. These machines have full point-to-point positioning ability. Their
special value is for torning out intricate and difficult parts, but their efficiency makes them competitive
with conventional equipment on even the simplest parts. They are in daily production on commercial as
well as military work.

This vacuem fumace, with automatic cycling controls and
a molybdenum hearth for heat treating special space-age
alloys up to 28007 F, will create vacuums up to 10-* torr.

Complete brazing equipment comprises an

important part of the weld shop facilities.

Temperatures up to 2250° F can be obtained

in batch-type brazing. The furnace equipment

Beech electron beam welding equipment assures highly precise and dependable welding. It is especially I;alual:_llF.! includes an endothermic generator, haﬁ_pru-

for welding the exotic materials used in the aerospace industry. This equipment is capable of welding material  vision for automatic cycling, and for ejther
thicknesses from 0015" to over 2° with minimum distortion. Conventional and spat welding facilities are complete. air or oil quenching.




...and
capabilities
that keep
growing!

Forming of sheet metal and extrusions is an impor-
tant requirement of any aerospace facility. At Beech,
forming capabilities have been developed to handle
complex jobs in a wide range of materials.

Large assembly areas are provided at
each of the manufacturing plants. Over-
head cranes having clearances up to 32
feet are available over a large portion of
the assembly area. The Beech production
riveting complement consists of approxi-
mately 67 riveting machines, including
three photoeye-controlled high production
General Drivmatic machines and three
Chicago Pneumatic hot coin dimplers with
throats up to 48 inches deep.

All types of surface treatments common
to the aerospace industry are in use at
Beech. Major processing facilities are
available for iriditing, anodizing, alodine
processing, nickel plating, chrome plating,
cadmium plating, deoxidizing, hard coat-
ing, teflon coating, dry-film lubrication
and dichromate processes. Vapor de-
grease, alkaline rinse, fresh water rinse
and drving facilities are also available. In
other areas specialized treatments, such
as tumbling barrels, sand blast rooms,
liquid honing, glass bead peening, etching,
pickling, and passivating are provided.

Beech has complete tool design and
fabrication facilities. The Tooling Division

Beech's aluminum sand foundry is used primarily
for specialized designs and experimental castings.

covers a total of 220,000 square feet.
Equipment in the tool fabrication facility
includes boring machines with table sizes
ranging to 40 by 74 inches.

Two of these machines are in tempera- |
ture-controlled areas. The tooling shop
also has metal shapers, drill presses,
grinders (surface, cylindrical and profile),
lathes, milling machines, saws, including
a traverse-type alominum plate saw with
a 4 by I12-foot capacity, and planers
ranging in size up to 3 by l4-foot table.

Conversion of numerical data to mas-
ter templates and forms is yet another in
the broad spectrum of capabilities availa-
ble at Beech. This spin-off from Beech's
comprehensive Computer Section enables
direct fabrication from numerical computer
data.

Preparing for efficient production re-
quires much more than merely building
accurate tooling. To this end, Beech Air-
craft Corporation maintains a highly
skilled technical staff of Tool and Manu-
facturing Engineers, all of whom are a
part of the Manufacturing Engineering
Division.

Heat-treating facilities include six aluminum heat-
treat furnaces with capabilities of drop quenching
and handling parts up to 9% feet high, 8% feet
wide, and 24% feet long. The facilities are furnished
with aging furnaces having inside dimensions up
to & feet wide, 6 feet high and 40 feet long.



Their capabilities include:

. Pre-production Planning.

. Producibility.

. Manufacturing and Tooling Estimating.

. Manufacturing Research and Develop-
ment.

. Manufacturing Methods.

. Tool and Manufacturing Planning.

. Equipment Engineering.

. Conservation and Manufacturing Sup-
plies Cost Control.

e
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The intensive application of these pro-
fessional skills—stressing manufacture
with the most modern materials, equip-
ment and methods—plays a vital role in
Beech's ability to deliver high quality, on
time, and at minimum cost.

In addition to the “in-plant™ facilities,
Beech Aircraft Corporation has available
numerous accredited subcontracting tool
shops that are experienced in fabricating
precision tooling for the airframe and
missile industry.

A complete, experimental department is organized
and equipped for the development and production of
protolype articles, It is a complete entity in itself,
staffied by highly qualified personnel.

Tooling quality is no accident— Here, the tool maker
and a tool inspector work side-by-side in the final
check-out of a large assembly fixture. Complete
optical alignment equipment and extensive optical
tooling experience are available for the most difficult
tooling problems.

This Riemco power spinning lathe provides con-
trolled roller pressures from 0 to over 350,000
pounds to the piece being formed. Blanks have been
spun at room temperature, cryogenic temperatures
and at eflevated temperatures. This machine is capa-
ble of spinning aluminum and magnesium allays
frem % inch to 2 inches thick, and plain carbon
steels from Y& inch to 1 inch thick. Stainless steels
and high temperature-high strength alloys, includ-
ing Rene 41 and Inconel 718, can be spun from
¥us inch to Y5 inch thickness.

This is one portion of the large and well-equipped
tool fabrication area. The large Lucas horizontal bor-
ing mill and King vertical turret lathe have capability
for the largest as well as the smallest jobs, but
capability is more than machinery—it is also ex-
perience. At Beech, on-the-job experience in tooling
averages 11%% years per man, and twenty-six em-
ployees have served in tooling aver twenty-five years!



Proven quality of
production

and on-time
delivery mark
Beech leadership

Many unusual and difficult assign-
ments have been given to Beech—in
Space programs, in military systems and
in commercial projects. Accomplish-
ment of these assignments —to specifica-
tion and on time—has given Beech an
enviable reputation for dependable per-
formance. This reputation is zealously
guarded by an alert, aggressive, forward-
looking Beech management. No intangi-
ble image of greatness, this is a solid,
substantial hook you can hang your
profit on—as Beech does.

For full information about how you
may take advantage of Beech's experi-
ence in sysiems management and proven
capabilities in designing, developing,
manufacturing and testing of components
for aviation and aerospace projects,
write, wire or phone Contract Adminis-
tration, Beech Aircraft Corporation,
Wichita, Kansas 67201, U.S.A.

For subcontract
work to specification
and on time...

Look to Beech
Capabilities !

J The design and fabrication of pressure
" vessels and cryogenic storage systems
are highly developed at Beech. This crye-
genic storage system was designed and
built by Beech under contract with North
American. It was the first of 13 major
subsystems aboard the Apollo spacecraft
to be man-rated by NASA.

Ordinance facilities and capabilities of Beech have been amply proven by the production of
thousands of these bomb dispensers and containers for the Army Ammunition Procurement and
Supply Agency. These highly classified products are manufactured to ordinance standards in a
complete, separate Beech facility.

The mever-ending search for highest reliability from all Beech-built products led to the design
of this General Purpose Automatic Tester. It is shown here being applied to all functional areas,
both efectrical and mechanical, of an MOM-37A supersonic target missile produced by Beech for
the L. 3. Navy. The taped read-out will become a permanent record of the test, eliminating the
chance of human error in reading, evaluating and recording.

~ — . E 1

Sandpiper, the first maneuverable rocket-powered supersonic target missile has successfully
completed first tests for the U. 5. Air Force, The test vehicle was a modified Beech AQM-37A
missile powered by the nation's first operationally-designed hybrid rocket engine. The engine,
developed and produced by United Technology Center, uses both solid and liquid fuels and has
sustained flight of Sandpiper during tests for an extraordinary full five minutes.

eech Aesogpace” Dision

Beech Aircraft Corporation, Wichita, Kansas 67201. U.5.A.




LETTER FROM EUROPE

CONTINUED

ten feet in diameter while controlled by an aireraft heading
away from a target at high Mach numbers. The UK's
Marconi Co. has received a contract to produce the mis-
sile’s TV guidance system.

The antiradar version of Martel, for which France has
prime responsibility, is an all-weather bird that can oper-
ate in the presence of multiple targets, homing on enemy
radar transmissions, The antiradar wversion has scored
many direct hits on test radar installations during the trial
firings. France's Electronique Marcel Dassault is to provide
the antiradar guidance svstem. Both missiles can operate
in the face of electronic countermeasures,

Martel missiles initially will equip. the British MNavy's
Buccaneer low-level strike aircraft, the RAF's Nimrod and
French Atlantic maritime reconnaissance afreraft, the
Mirage 111 strike fighter, and the jointly developed Jaguar.

USAFE Attempting Fog Dispersal

At this time of year fog is the worst enemy of USAF
combat readiness in Europe. In the past it was considered
essential that an entire airport, or at least the runways,
be clear of fog during flight operations. With the intro-
duction of much improved electronic takeoff and landing
devices, it is sufficient that only the crucial points on run-
ways be clear of fog,

In November experts of USAFE's 2d Weather Wing be-
gan testing methods of dissipating supercooled fog, which
occurs at temperatures below zero degrees centigrade. A
ground-based and an airborne fog-dispersal system are
under test. The ground-based system has been installed at
Wieshbaden Air Base but had to await the appearance of
supercooled fog to be tested. The airborne system has been
employed successfully at Hahn, Spangdahlem, and Bitburg
Air Bases. Both systems work on the same principle:
cooling stimulant is injected into the moisture-laden air,
causing the water droplets that make up the fog mass to
turn into ice crystals. These fall to the ground, leaving
the air clear of fog.

The ground-based system uses propane gas as the cooling
agent. Small amounts are injected into the air for periods
ranging from one minute to thirty minutes at distances
varying from 200 feet to nearly eight miles from the run-
way to be cleared. The airborne system, being tested for
the first time in Europe, employs crushed dry ice as a
cooling stimulant and is dispensed from a modified WC-
130 weather aircraft. The aircraft flies at low altitude over
the fog bank covering the runway and dispenses finely
crushed dry ice.

In the photo
on the right,
notice the sun
pillar cansed
by reflection
of sunlight on
ice ervstals
formed by
dry ice dis-
pensed from
weather air-
craft in fog-
dispersal
experiment.

AIR FORCE Magozine * February 1969

This iz the first released photograph showing a lnunch of
Martel, the Anglo-French air-to-ground missile. The bird
has two versions: one that is guided te target by TV and
an antiradar weapon that homes on enemy radar trans
missions. Firing trials of Martel were highly suceessful.

Primary consideration in determining where the cooling
agent will be released is wind direction. The weathermen
have to estimate wind movement accurately to ensure that
the fog will be eliminated over the runway.

The 2d Weather Wing is operating the ground- and air-
borne systems on a standby basis until March 15, when it
becomes unlikely that any supercooled fog will occur. (Sec
page 18 for a report on fog-dispersal experiments being
conducted in the US.)

Algerians, French Begin Talks

During a visit to France toward the end of 1968 the
chief of the Algerian Navy, Major Ben Moussa, inspected
French Navy training facilities in Brest and Toulon and
discussed subjects of common interest in Paris with the
Ministére des Armées. Well-informed circles in Paris sug-
gest that this little-publicized visit was the prelude to closer
cooperation between the navies of the two countries. French
naval equipment, including ships, are sought by Algeria,
and its cadets may receive training with the French Navy.

The talks are of utmost importance to the security of
NATO's southern flank, since the important harbor of
Mers-el-Kebir, one of the best in the Mediterranean, is
located in Algeria.

The USSR is very interested in leasing the harbor as a
naval base in the western Med. The French Navy had in-
vested about 3200 million in Mers-el-Kebir before turning
it over to the Algerians in 1967, and, to protect this invest-
ment and stay on best terms with the Algerians, France
may make manv concessions during any negotiations for
the acquisition of French ships.

The USSR already has supplied Algeria with several
smaller fighting vessels, but, due to the lack of spare parts
and proper training, the combat readiness of this fleet is
very low.

If Algeria should turn to the USSR for help in building
up its naval forces, France has one ace in the hole: a
treaty between Algeria and France allows the latter to use
the military airport of Bou-Sfer, which is near Mers-el-
Kebir. This treaty expires in 1977, and unless forceful
measures are taken to oust the French from this airfield, it
is unlikely that Mers-el-Kebir will be of great tactical use
to the Red fleet.—ExD
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We can design and produce
a complete system.

Orasingle,
critical component.

Qur specialty is Task Vehicles. And their components.
Cur technology is far broader.

It encompasses diesel and turbine power, Hydraulic
systems. Power drives. Suspensions, both wheel and
frack. Human engineering. Environmental technology.
Materials research—from sophisticated metallic alloys
to space-age ceramics.

Supporling these design and research activities is a
manufacturing program that puts Caterpillar among the
fop ten steel consumers in the U.5. . .. that makes us the
second largest buyer of steel plate and forging steel.

Currently we are building more than 150 different
machines at 25 plants, here and overseas. Over the
years these Caterpillar-designed, Caterpillar-built
machines have earned a reputation for reliability
and availability.

We'd like to put these capabilities to work for you.
On the toughest programs you're facing.

Those are the kind of problems we like. The tough ones.

Write, wire or call: Defense Products Department,
Caterpillar, Peoria, lllinois 61602,

(B catereiLLAR.
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In Prospect: The ‘Supercritical’ Wing AR FORCE

Today, the aircraft industry is on the verge of taking another L AR 1009

giant step in designing advanced aircraft, with the opportunity to
incorporate a new type of wing that holds great promise to both
military and civil aircraft. Particularly relevant, then,

is the almost unanimous opinion in the aeronautical engineering
community that the heavy dependence on analytical techniques in

aircraft design must be backed up by a strong program of evaluation . . .

There’s No Substitute
for Flight-Testing

By J. S. Butz, Jr.

TECHNICAL EDITOR, AIR FORCE/SPACE DIGEST

—ILLUSTRATION BY GORDON PHILLIPS
NASA is requesting funds, in its FY 1970 budget, for construction of a new experimental airerafl, shown here in artist’s
conception, It will have an F-8U fuselage and will test a version of the “supercritical” wing deviced by NASA®s Richard T.
Whitcomb. Some experts predict the new airfoil will have a greater impaet than did Whitcomb's area rule fifteen Years ago.
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f I. VARIABLE-SWEEP AIRCRAFT

The variable-sweep wing has been involved in great controversy sinee it reached
n usable state some ten vears ago. Such a wing is on the F-111, and was seleeted
winner on the Boeing S5T entry the company Inter dropped. Reportedly, this
wing will not be on USAF's new F-15 (FX), because a fixed wing can be superior
for the single-design-point, high-altitude, air-superiority mission. A bright future
iz predicted for the concept, however, by most US designers who believe much
progress can be made in the next decade. They want to step up flight-testing.
France has the model low-cost program in the Mirage HIG, which cost less than
£25 million for design, modification of an existing fighter, and dozens of flights.
The Sukhoi appears to be a similar project, but the Mikoyan is a completely
new design with good operational potential. (PrasrorM prawines 8y Rosent L. Fixes)

Genaral Dynamics/Convalr
F-1114 {U.5.)

Dassault Sukhol

Mirags 111G (France) SU-7B (U.5.5.R.)

F A supersonic airplane designer could get

the ear of Richard M. Nixon today, there is

little doubt about what he would tell the new

President. Most important, he would report

that there has been far too much analysis
and not enough experimental flying in the past decade.
The US is following a most unscientific procedure in
an effort to save money—that is, relying primarily on
theory to produce engineering data without checking
it properly by experiment.

Mathematical techniques for conducting the most
complex phases of aircraft design have become ex-
tremely sophisticated and will become far more power-
ful in the Future, but it is impossible to escape the
fact that they are essentially an improved tool of the
theorist. Flight experiments still must be used to show
where theory is in error, to give the designer some
clue to his mistakes as he heads back to his computer.

Nearly all of the dozens of US jet aircraft projects
over the postwar years attest to the validity of this
view. The B-47, for example, pushed the technology
of the late 1940s near the breaking point and had
severe cost and schedule problems because there wasn't
enough fight proof of the design before entering pro-
duetion. Such experience, painfully paid for in money
and time, can be a good teacher: The Boeing Co.’s fol-
low-on bomber, the B-52, had a very good record for
staying within original price and schedule estimates,
primarily because it rode in on a sturdy technical base
of B-47 experience plus a major prototype Hight-test
program.
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Mikoyan Boelng Variable-Sweep
Varlable-Sweep (U.5.5.R.) SST Design (U.5.)

The most recent case in point is the F-111 multi-
purpose airplane. The heavy cost overruns on this pro-
gram could have been reduced to a substantial degree
if production had been delayed until a prototype air-
plane, or an experimental aircraft of similar layout, had
been thoroughly tested. At least this is the majority
opinion in the industry.

Designing the F-111 must be recognized as a diffi-
cult problem because the aircraft has completely new
features, notably the variable-sweep wing. Its over-all
mission requirements are also more severe than for
any previous aircraft so that all components, including
this wing, must operate at very high efficiencies. In
spite of this unusually heavy load of design problems,
the powers that were in the Department of Defense
in the early 1980s believed that analytical techniques
could be used to resolve them guickly without a strong
backup of experimental Hying. Consequently, their
plan called for a rapid commitment of the F-111 to
production. They were asking for trouble—and the
military and General Dynamics got it.

Most observers experienced in aircraft development
disapproved thoroughly. They contended that a large
number of major changes were inevitable before such
an advanced design could be ironed out, and that pro-
gram costs inevitably would go well above the esti-
mates if these changes had to be made along an entire
production line rather than in a few prototype air-
planes.

At any rate, the acronautical engineering community

(Continued on page 39)
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Boeing Fixed-Wing
55T Design [UL.5.)

é I

2

Mikoyan MIG-21
Fishbed (U.5.5.R.)

Mikoyan MIG-23
Flipper (U.5.5.R.)

McDonnell Douglas
F-4 Phanlom (U.5.)

a8

Il. FIXED-WING, CONVENTIONAL-TAIL AIRCRAFT

Most supersonic airplanes built to date have had conventional tails. This group
is far larger than the other major categories: tailless deltas, canards, and variable-
sweep configurations. In most instances the aireraft with conventional tails are
more maneuverable, and have more reserves of control power for landing and
takeofl and for off-design situations such as engine failure a1 high speed. Bocing
made a conservative decision when it chose to drop its varinble-sweep SST and
go ahead with the configuration at upper left, This wing is a compromise hetween
subsonic and supersonic requircments that has respeciable, but not top, per-
formance in cither speed range. Control problems with this design will he rela-
tively minor, The major tack will be design of an extremely light structure, which
is needed on all S8Ts, These airplanes have high fineness ratios and are about
twice as long in comparison to their diameter as any transport or fighter now in
service. In addition, they are designed for low allowable loads, only about 2.0 Gs
as in ordinary transport practice (compared to about 8.0 Gs for fighters), This
long, lightly loaded structure gives all S5Ts the most severe bending problems
of any high-speed airplanes. Every pound added to stiffen the structure and
control the bending detracts from the over-all efficiency and eats into range and
payload. Soviet supersonic research and design has paralleled that of the United
States to a surprising extent. The modified arrow wings on Tupeley's Blinder
and Fiddler (opposite page) are almost identical to a family of wings developed
at the Langley Research Center in 1956. It isn't possible 1o say that the Russians
copied us becanse the detailed information on these wings was not released until
1960, and the Blinder and Fiddler appeared in sizable numbers at a1 Moscow
air show in 1961. The basic idea of the arrow wing hasn’t ever been a secret,
with acrodynamicists in Europe and the United States discussing it= advantages
for years. The disturbing aspeet is that the Russians had the technieal skill and
worked hard enough during the mid-1950s to develop these two aireraft, which
give every indication of being first class, In terms of range, they could ountclass
the B-58 substantially, for their type of arrow wing has about a thirty percent
better aserodynamic efficieney at both subsonic and supersonic speeds than the
delta shape on the B-58, which is about four years older. If the engines and the
other nspects of the design are equal, the Russians could have a range edge.
Yakovlev's Firebar is the latest model in a large family of aireraft that first
appeared more than fifteen years ago with the subsonic YAK-25 Flashlight.
NATO sources regard the Firchar as an excellent multipurpose supersonic air-
craft. If this is true, then it provides evidence that the Soviels can combine
every Irick to boost performance, including the area rule, wing fences, leading-
cdge extensions, camber, twist, kinks, and cut-outs. Best evidence of such skill
in the US is the F-4, which has most of these features plus a drooping tail.
The F-3H and F-101, beside the F-4 at lower lefi, illustrate the tendency of most
companies o improve on their old designs, Mikovan's MIG-23 is more of a
departure from the MIG-21 that preceded it. However, the MIG-23 is believed 1o
be nearly 1,000 mph faster than the -21, with a top speed above Mach 3. The
British Aireraft Corporation Lightning has a good record, but no other aireraft
to date has used its unusual configuration. The North American Rockwell A-5 is
an area-ruled airplane with no volume penalty due to the “Coke-bottle” shape.

McDonnell Douglas McDonnell Douglas Herth American Rockwell
F-3H Demon (U.5.) F-101 Veodoo (U.5.) A-5 Vigilante [U.5.)
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today is as near a unanimous view as it ever gets. If the new Administra-
tion wants to avoid the embarrassment of large cost overruns and badly
slipping schedules in aircraft programs, it should revitalize flight-testing in
the United States.

As the situation stands now, the Nixon Administration's position on high-
speed aircraft development will become clear at an early date, No one will
be kept in suspense very long, for the new government has inherited the
longest list of question marks in supersonic aerodynamics since Capt.
Charles E. Yeager first flew faster than Mach 1, on October 14, 1947.

The opportunity for performance improvement appears as bright as at
any time in the past, and there is good reason to believe that the super-
sonic airplanes of the 1970s will completely outclass those operational to-
day. But no one can establish just what the potential is without extensive
experimental Ayving

The Next Generation of Fighters

Most pressing high-speed problem for the military is a new generation
of fighters—the Air Force's F-15 (called the FX until recently) and the
Navy's F-14 (VEX). These aircraft aren’t intended to set speed records, as
they probably won't top Mach 3, but they are aimed at revolutionary per-
formance improvements as important as supersonic flight itself. The chief
goal is to achieve a completely new order of maneuverability at supersonic
speeds, which will make all current fighters obsolete insofar as air-to-air
combat is concerned.

Outstanding new engines will be available for the F-14 and F-15 be-
cause government and industry have cooperated closely in a strong ana-
Iytical program backed by extensive testing of experimental engines. These
powerplants will have approximately twice the thrust-to-weight ratio of
any engines now in service, and they alone are enough to guarantee an
outstanding new fighter.

Improvements in aerodynamic design of the airframe are not as much
a known quantity as the powerplant, but they could easily be a bigger
factor. A steady stream of new ideas is being generated in government and
industry theoretical studies and small-scale experiments. Flight verification
is the missing link.

The aerodynamic tinkering even extends to the basic airfoil, which
apparently has an almost unlimited potential for delivering less drag and
more lift. Systematic development of airfoils was begun in the early 1930s
by the National Advisory Committee for Aeronautics (predecessor orga-
nization of today’s NASA), and the work still isn't finished.

Richard T. Whitcomb, originator of the area rule for reducing airplane
drag at transonic and supersonic speeds, the so-called “Coke-bottle” con-
figuration, is the latest NASA scientist to try his hand and the results appear
somewhat staggering. Whitcomb has devised a family of “supereritical”
airfoils that theoretically will allow a transport airplane to cruise very eco-

(Continued on following page)

Braguel-BAC Jaguar Horthrop F-5 Lockhood F-104
[Anglo-French) Freadom Fighler (U.5.) Starfighter (U.5.)

AIR FORCE Magazine * Fabruary 1969

BAC Lightning (U.K.)

Yakoviev YAK-28
Firabar (U.5.5.R.)

Tupaley
Eiddler (U.5.5.R.)

Tupolev TU-22
Blinder {U.5.5.R.)
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Some basic supersonic design techniques are illustrated
above, A" shows the area rule, used to redoce interference
between flow on the wing and body, The shaded area cut out
of the fuselage is equal to the wing volume. Good super-
sonic efficiency requires wing twisting (as in “B"), and eam-
bering of its airfoil. Upper airfoil (*C") is a symmetrical
supersonic shape. Cambering involves curving the center
line (as shown in “D"). Lowest airfoil (“E™) with drooped
nose and reflexed trailing edge that curves upward is 1ypi-
eal of unusual shapes being proposed, ineluding “supereriti-
cal™ airfeil being developed by NASA’s Richard Whitcomb,

nomically at Mach 1. Mach 1 was previously thought
to be the speed at which a very high drag would occur
on any flving vehicle,

Ten years ago jet transports cruised at Mach .75 or
s0, and by constant refinements some have been pushed
to Mach .8 or better, but few people ever expected
Mach 1. Economically, Whitcomb’s latest work is of
extreme importance if it works out in practice, becanse
an advantage of twenty to thirty mph in cruise speed
has heen enough to make a jet transport a big seller
over its competitors. Cruising at Mach 1 would provide
more than a 100-mph advantage over current models.

Military importance could be even greater, since
such an airfoil should also substantially improve the
lifting capability of a wing in supersonic turns and in

40

flight at high altitudes. That is, a fighter with a “super-
critical” wing should be able to make much tighter
turns at supersonic speeds and high altitudes than any
of today’s aircraft. Apparently it has the potential to
extend a fighter's buffet limit and maneuvering alti-
tude to the point that such an aircraft would be un-
beatable in the high-altitude air-superiority role. This
is the mission of the F-15, which has been described
by Air Force leaders as a single-design-point airplane
with the capacity to sweep the skies clear of all enemy
aircraft during the 1970s.

Technical details of Whitcomb’s airfoils have not
been made public, but they are a substantial departure
from conventional shapes, and some aerodynamicists
working with them call them “weird.” In simplest
terms, their shape produces a pressure field, which pre-
vents the separation of airflow from the top of the
wing that is induced by the shock wave that forms as
an aircraft nears Mach 1. This separation of flow from
the wing is the cause of high drag. It is also a cause
of buffeting, which shakes a fighter aircraft fercely
when its wing nears the limit of its lifting capacity
during maneuvers at high speed and high altitude,

NASA's regard for Whitcomb’s work is evident in
the space agency’s new budget, which requests funds
for construction of its first major research aircraft in
several years (see illustration on page 36) to flight-test
the supercritical wing. Industry’s interest is displayed
by the fact that most major companies are trying to
improve on the basic idea and adapt it to practical
configurations.

Configuration Integration

The other fertile avenues for aerodynamic design
improvement can be lumped under the name of con-
figuration integration. This isn't a serious problem on
subsonic airplanes because the major parts, ie., the
wing, fuselage, tail, engine inlet, and engine exhaust,
don't affect each other unless one part is directly in
the wake of another part.

During supersonic flight, however, a completely dif-
ferent situation exists since each part creates a strong
pressure field that radiates outward. The interaction
of the pressure fields from the various parts can seri-
ously degrade, or substantially improve, the perfor-
mance of a supersonic aircraft,

A widely publicized example of favorable interfer-
ence between fields was the B-T0’s “riding” of its own
shock wave. In this case the large engine nacelle was
placed below the wing and shaped so that it would
throw a positive pressure field of maximum intensity
on the lower wing surface to increase lift and raise the
aireraft's aerodynamic efficiency (lift/drag ratio) to
the point that long-range flight at supersonic speeds
was possible,

Since the B-T0, configuration integration has become
far more sophisticated. Designers have much better
mathematical techniques for predicting the interaction
of flow fields. Now it is recognized that the engine air
inlet and exhaust exit can be the biggest source of
supersonic drag. More satisfactory methods are avail-
able for reducing this drag at all speeds and altitudes,
and in the most severe maneuvers.
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| 'l If one looks at the highlights, supersonic design can be said to be en-
tering its fourth phase. These phases overlap in time, but each has had
quite distinct objectives.

f lll. TAILLESS DELTA AIRCRAFT
|
|

i) (R Supersonic Design History
Sone| [nme=]

a_;.l__
II

s Phase 1—Extend Top Speed. The initial step was to create opera-
tional airplanes that could make dashes to at least Mach 2. At this speed
51 they would be completely bathed in supersonic flow and would be beyond
the troublesome transonic region in which subsonic and supersonic flows
were mixing over the aircraft’s surfaces in unpredictable fashion, causing
high drag and erratic piloting qualities.

An intensive effort was made on this problem in the aircraft industry’s
design offices through the late 1940s and until about 1953. The Bell X-1
led the way in flight experience and provided invaluable information, but
B it fell far short of clearing up all the questions. A major technical battle
[ arose regarding the most efficient wing shape for supersonic flight, and at

\ that time there were three main contenders—the delta, swept, and straight

. planforms.
.fl"\ As it turned out, all of these wings were used on successful operational
\ airplanes. In terms of air-superiority-type performance, the straight-wing
Lockheed F-104 was the premier design of the era. It was laid down in
\ 1951 as a result of an urgent USAF request for a fighter that could clearly
e haes outclass the Soviet fighters in Korea and the ones certain to be on the

i (Continued on following page)

BAC-5ud Avialion
Concorde {Angle-French 55T)

Lockheed L-2000

SST Design (US.) The tailless-delta configuration has ardent supporters

around the world. Its major advantages include good
drag savings due to elimination of the horizontal tail,
I and the potential of building a very light wing that is
| very thin. On some SST designs the thickness ratio
f drops near 29 (i.e., the depth of the wing at the
fusclage is only 29 of the length of the wing nlong

control effectiveness during landing and with an
engine oul. Problems also arise becanse deflection
of the control surfaces on the wing trailing edge

Tupoley TU-144
85T (U.5.5.R.)

|
,II \ the fuselage). A hig disadvantage is relatively poor
|
|
1

makes an input 1o roll as well as pitch, and it is dif-
fieult to separate the motions. On most of these de-
signs fucl has to be pumped to wew tanks during
flight 1o maintain proper balance. These problems
reportedly have been solved satisfactorily on the Con-
corde and the TU-144. The Soviet 35T flew December
31, and a rapid test program is planned with VIP
passenger service scheduled to begin early in 1970,

p

General Dynamics/Convair
B-58 Hustler (U.5.)

T
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Dassaull SAAB-35 General Dynamics/Convalr

Mirage IV (France) Lockheed YE-12A (U.5.) Draken (Sweden) F-106 Delta Dart (U.5.)
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Canard control surfaces on the nose of airplanes have
fascinated designers for decades. Al one time the favored
S8T configurations of Lockheed, Bi_w:i_ng, and North Ameri-
can carricd eanards, amid NASA spent much research effoct
on them, Despite their exceptional power as controls, they
create  other problems, such as disturbing airflow over
the wing and aggravating the bending problems of long,
flexible fuselages, The SAAB Viggen and the B-70 are the
only supersonic aireraft to date in the West to carry can-
ards. Wings on subsonic cruise nirplanes (opposite page)
have changed since the B-47 was designed in the late 19405,
The slender swept planform has been modified by lengthen-
ing the root chord o reduce wing thickness and allow
eruise specd eloser to Mach 1. The TU-154 iz the first Soviet
transport to use a full complement of leading and trailing
edge flaps to lower landing specd. The Boecing 727 commer
cial transport aireraft is the third generation in this respect,

drawing boards. The F-104 set ten world records for
speed and time to climb and still is regarded as a for-
midable fighter over short ranges.

All aircraft of this period, including the F-104, had
their problems, however. During very tight turns, for
example, aircraft with highly placed horizontal tails
often “pitched-up,” with the nose rising uncontrollably
to throw the aircraft out of the maneuver. Some super-
sonic airplanes experienced uncontrollable “coupling”
of the controls, e.z., when the pilot would pull back

Engineers feel that the Lockheed YF-12A (the fighter ver-
sion of the A-11, as it was originally called, or SR-T1, as the
sirategiec reconnaissance version is known) had ideal man-
agemenl. ﬂill:" o handful of EOvernmenl or company ofh-
cinls were permitted to review the work of designer Clarence
L. “Kelly” Johnson. Today, the SR-T1 is the only mireraft
in the world known 1o be eruising regularly at supersonic
speeds over intercontinental ranges. Photo shows the YF-12A,
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IV. CANARD AIRCRAFT

SAAB-3T
Yiggen (Swoden)

HNorth American Rockwell
XB-T0 Valkyrie (U.5.)

on the stick to nose-up, the aircraft also would roll
over. Such problems were handled primarily through
electronic “black-box” automatic controls, but this sort
of artificial stability usually restricts maneuverability
unacceptably.

Many drag miscalculations oceurred, the most seri-
ous of which involved the Convair F-102. Theory
showed that the F-102 should have had respectable
supersonic speed, but when the first one flew it could
not even make Mach 1. NACA’s Richard Whitcomb’s
area rule, which had previously been turned down for
the design, was applied, and the aircraft met its speci-
Reations,

The area rule was immediately applied to the Con-
vair B-58 bomber and since then has become a stan-
dard supersonic-design technique in all nations.

# Phase 2—Two-Design-Point Wings. About 1953
the military made urgent requests for supersonic air-
craft with greater range, and the industry worked hard
on this problem during the mid-1950s. The immediate
effort was made toward improving the technique of
Phase 1, cruising subsonically for long periods and
dashing to supersonic speeds for brief periods of com-
bat. This problem was formidable because it meant
compromising between two widely different wing re-
quirements. The most efficient subsonic wing has a
long span (high aspect ratio) and is relatively thick,
while the best supersonic wing has a short span and
is very thin,

Suecessful wings from this period generally were
modified deltas. The most efficient compromise was
the so-called arrow wing, which is highly swept, has a
long root section next to the fuselage, tapers down to
a point at the tip, and looks like an arrowhead (see
illustrations, page 39).

Most prominent US fighter of this period was (and
still is) the McDonnell Douglas F-4 Phantom. In addi-
tion to excellent range and maneuverability, its sta-
bility and handling qualities are substantially better
than those of the earlier series of supersonic airplanes.
The F-4 set eight world records for climbing and for
speed at both high and low altitudes, and its record
for adaptability to many missions is unexcelled.

A more powerful means of satisfying the two-design-
point requirement, the variable-sweep wing, was an
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V. SUBSONIC CRUISE AIRCRAFT

Boeing B-4T
Stratojet (U.5.)

object of intensive research a decade ago. This wing
can be moved through large sweep angles in flight to
provide the proper span and good aerodynamic effi-
ciency at both subsonic and supersonic speeds.

Many people contributed to the long effort to per-
fect this truly revolutionary wing, but today’s success-
ful version is based primarily on research conducted
during the late 1950s at NASA's Langley Research
Center by a group headed by John Stack.

e Phase 3—Supersonic Cruise. By the mid-1950s
research was showing the way to very large improve-
ments in wings that were designed primarily for super-
sonic speeds with little subsonic compromise. For ex-
ample, the F-104 airplane had a supersonic aerody-
namic efficiency, or lift-to-drag ratio, of about 4, while
wind-tunmel tests were showing ways to push this
over 8.

The gains came through design for favorable inter-
ference, as discussed above; the use of very large delta
wings, which can be thinner than other shapes; and
an improved understanding of the drag reductions pos-
sible by twisting and cambering supersonic wings.

The North American B-70 was the first supersonic
cruise project to be announced. It did not enjoy the
success of the Lockheed A-11, which was developed
in secret as a follow-on to the U-2 reconnaissance air-
plane. Now designated the SR-T1 (or YF-12A), this
aircraft is the only one in the world known to be
cruising regularly at supersonic speeds over intercon-
tinental ranges.

The supersonic transport (SST) design competi-
tions of the last five years in the United States are the-
oretical extensions of the practical experience gained
from the SR-T1 and to some extent from the B-T0.
The B-70 flew 1.8 hours at Mach 3. (Two B-T0s were
built. One crashed in June 1966; the other was recently
retired to the Air Force Museum, Wright-Patterson
AFB, Ohio.) The 55T requires substantially better de-
sign efficiencies than those of the SR-71 or the B-70 if
it is to meet the present specifications.

s Phase 4—Supersonic Maneuvering. A completely
new order of supersonic efficiency is needed to meet
the requirements of this phase, which is seeing maxi-
mum activity as McDonnell Douglas, North American
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Baoelng 72T (U.5.)

Tupoley TU-154
(U.5.5.R.)

Rockwell, and Fairchild compete for the F-15 con-
tract. Last month Grumman was picked for the F-14.

To the untrained eye, the aircraft that are finally
produced probably won't look much different from
today’s models, but they could represent one of the
biggest steps yet in jet aviation. The potential appears
that great.

The Situation Today

Today, a company’s techniques for supersonic de-
sign, and the means by which it is trying to improve
these techniques, are among the most closely held
proprietary secrets. By all reports, there usually are
significant differences in company techniques, and in-
teresting new ideas appear regularly.

The situation in aerodynamic design appears as fluid
as in the early 1950s when every company had its own
distinct ideas about supersonic flight—and in those
days this meant only a short dash at supersonic speeds,
Lockheed, for example, favored the straight wing of the
F-104, Convair argued for the delta of the F-108, and
North American stayed with the F-100's swept wing.

Making a selection in those days wasn't a real prob-
lem for the military because the Administration gave
the highest priority to supersonic development and
hedged all bets by building more than a dozen super-
sonic aircraft. In addition, a sizable stable of research
airplanes fed data into all of the projects.

Building as many separate designs in the 1970s would
be as unnecessary technically as it would be impos-
sible politically or financially. Understanding of super-
sonic aerodynamics certainly is advanced enough to
eliminate the necessity of a scatter-shot approach in
development.

On the other hand, there is little reason to expect
that understanding of supersonic flight today is clear
enough to allow even the most expert selection board
to focus on the exact fighter design that will provide
air superiority a decade ahead. A good deal of experi-
mental flying must bolster the theory to have any hope
of getting such a clear view.

“Fly before you buy” would still seem to make a
lot of sense.—Exp
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Development of the Anglo-French Jaguar trainer-fighter,
directed by a superb binational management team, has
gone smoothly, and the manufacturing program for

the versatile aircraft is well along. Such has been

the success of the joint preject that it may well

serve as a model for future international aviation

and space ventures . . .

W -7 ] 4

A Cooperative Project Pays Off

By Stefan Geisenheyner

AIR FORCE/SPACE DIGEST EDITOR FOR EUROPE

NCOURAGED by the smoothly running co-
operative program to produce the Anglo-
French Concorde supersonie airliner, the
British and French governments decided
late in 1964 to embark on another ambitious
joint effort to develop several military aircraft and
missiles for use by the two nations’ armed forces.

The most famous offspring of this undertaking are
the Hawker Siddeley/Engins Matra Martel air-ground
guided missile, the W.G. 13 light observation helicop-
ter, and joint production of Sud Aviation's medium
transport helicopter 5.A. 330,

Two heavier military aircraft also were to be co-
developed and produced. The first, the so-called AFVG
(Anglo French Variable Geometry) long-range fighter-
bomber, was dropped while in the planning stage be-
cause the Roval Air Force and the French Air Force
could not reach a compromise regarding their respee-
tive military requirements. France subsequently can-
celed its participation and developed a swing-wing air-
craft tailored to its own tactical requirements. This
aircraft, the Dassault Mirage G, has been flying since
1967.

While the cooperative effort on the AFVG was
abandoned because of the divergent views on air-
craft capability, an agreement on the second aircraft,
an advanced trainer, was arrived at with relatively
little trouble, since RAF and FAF requirements for
this type aircraft tumed out to be very similar,

Working separately, each air stalf already had inde-
pendently concluded in early 1964 that the introduction
of a modern and advanced trainer was mandatory in the
early 1970s to replace the obsolescent trainers—mainly
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converted combat aircraft—still in widespread use in
both countries. It was understood that the advanced
pilot-training aircraft must have capabilities over the
whole spectrum of tactical air warfare techniques, with
emphasis on low-altitude penetration, precise attack
runs, high- and low-speed aerobatics, and supersonic
high-altitude interception. Required was a two-seat
trainer offering almost the same performance as a
combat aireraft designed for frontline use,

The two air staffs also concluded that it was logical
to go one step further and plan parallel development
of two aircraft: a two-seat trainer with limited com-
bat capability, and a single-seat combat version based
on the same engines and airframe. And when this
compromise aircraft project was studied, it was dis-
covered that an advanced trainer design would serve
excellently as a close-support fighter-bomber for low-
level missions if appropriate equipment for tactical
combat were provided.

Remarkable Airfield Performance

For instance, the high engine thrust desirable in the
training version for supersonic high-altitude intercep-
tion could be employed to full advantage in the low-
level tactical aircraft to achieve a remarkable airfield
performance in the form of short takeoffs and excel-
lent combat load.

On the other hand, low-pressure tires and sturdy
landing gear required for soft-field operations of tac-
tical aircraft would provide a cushion of safety for
students during their first landings with a high-perfor-
mance trainer. Also, the high-lift devices mandatory
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for tactical STOL operations need not be employed
if a student were being trained to fly supersonic inter-
ceptors exclusively in the future; he could utilize the
capability to make the high-speed landings demanded
by the British Lightning or French Mirage III.

Many more commonalities were discovered, and the

studies of the two air forces pointed clearly toward a
combined trainer-fighter design that would £ll the tac-
ticai and training needs of the 1970s.
" All these considerations took place in the spring of
1964 and when, that autumn, the French and British
governments requested their air staffs to formulate
joint military aircraft requirements, it proved uncom-
plicated to arrive at a binational agreement on the
trainer-fighter.

After several continued joint studies, an operational
requirement was decided upon which led to an Anglo-
French "Memorandum of Understanding.” Signed May
17, 1965, it defined the program for an advanced train-
ing and tactical support aircraft, dubbed Jaguar.
France's Breguet Aviation and the British Aircraft
Corp. (BAC) were chosen to design and produce the
Jaguar. Rolls-Royce, Ltd.,, and Turbomeca, S.A., of
France were contracted to jointly develop and produce
the aircraft’'s engines.

The Memorandum of Understanding specifically re-
quired the formation of a joint industrial organization
to coordinate the two nations’ industry teams. A first
and important step, therefore, was the establishment
of this binational management team to handle the
contracting and communications, to divide the work-
load, to deal with the two governments, and finally to
negotiate sale of the Jaguar.

This company was called sepecaT, an acronym for
Société Européenne de Production de 'Avion Ecole de
Combat et d’Appui Tactique. The firm is registered in
France and opened its doors in May 1966. On the
engine side, a complementary organization named
Rolls-Royee/Turbomeca, Ltd., registered in England,
administers the industrial design and manufacture of
Jaguar's engine,

To create an impartial decision-making authority,
the serecat Board of Directors consists of eight ex-
ecutives, four from each of the parent companies. The
post of chairman is filled each year alternatively by
B. C. Vallieres, Chairman and President of Breguet,
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The Joguar iz not revo-
Iutionary in either
performuance or layoul.
It has been designed a=
simply a very up-to-date
and sturdy military air-
erafll incorporating
well-proved technolo-
gies, One strong feature
i= its short landing

and takeofl capability.

and by F. W. Page, Chairman and Managing Director
of BAC’s Preston Division. serecar relies fully on the
financial and administrative facilities of the two com-
panies,

The hoard has appointed representatives from the
technical, production, financial, and sales departments
of each company who together form the sepECAT man-
agement committee. To achieve the utmost simplifica-
tion in the chain of command, a strict division between
design and production affairs and finance and sales
matters was introduced. The latter is handled by BAC,
and the former is the responsibility of Breguet,

Much care has been taken by the parent companies
to divide equally between the two nations the expen-
ditures, workload, and accruing knowledge. Manufac-
ture of the Jaguar airframe, for instance, is allocated
evenly, Breguet consbructs the nose and central fuse-
lage parts while the rear fuselage and the wing assem-
blies are manufactured by BAC.

This division of effort applies to all prototypes and
production models. Regardless of whether the aireraft's
future user is the BAF or FAF or any other customer,
assembly of the aircraft will take place simultane-
ously in Britain and France,

It was caleulated that transporting the aircraft parts
would be cheaper than duplication of rigs and tools in
the two factories. Essentially the same system is used
in the cooperative effort on the part of the two engine
COMpAanies.

This has produced a problem, since finished wing
and tail assemblies must be transported to France and
front fuselages to Britain. But once production is fully
under way, the transport media will receive optimum
use in shuttling between the continent and the British
Isles.

Government-Level Management
Committee

serecaT and Rolls-Royee/ Turbomeca, Lid., are su-

pervised also by a government-level Anglo-French

management committee. Two members are from

Britain’s Ministry of Technology and the Ministry of

Defense and two from the equivalent French govern-

ment agencies. Four subcommittees report to the main
( Continued on following page)
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Line drawings show Jaguar side, top, and front views, The
aireraft’s wingspan measures 27.86 fect. Length of the
tactical version is 50.91 feet and 53.87 for the trainer.

committee on progress and problems in the airframe,
engine, administration, and production areas. Working
groups of government specialists support these com-
mittees in the field.

All contracts for the Jaguar airframe and systems
are awarded by a purely governmental organization,
the French Direction Technique de Construction
Aéronautique (prca), This group acts as executive
authority for both the British and the French govern-
ments. The same powers are held on the engine side
by the British Ministry of Technology.

This approach to development and manufacture has
worked well and has eliminated the bulk of the prob-
lems encountered in similar previous ventures. For all
management purposes, the two companies can be re-
garded as one unified body. Financial matters are
handled easily and with :a minimum of delay, cus-
tomers and subcontractors deal with a single decision-
making authority, and internal technical matters are
brought to one office staffed by executives from both
companies.

If the past two and a half years give any indication,
the sepECAT management system works smoothly and
efficiently. It may well serve as a model for future
international aviation or space projects. A similar ap-
proach has been taken to organize the three-nation
European Airbus venture, and that effort by France,
Germany, and Britain in its present rudimentary form
is functioning satisfactorily. In this case it is the pro-
spective customers who are having trouble agreeing
on basic aircraft design.

From its inception, no such problem confronted the
Jaguar project; the designers were told precisely what
the military wanted and, therefore, could proceed rap-

ab

idly with development and production. The design
was frozen early, to apply the French philosophy of
not weakening the basic design through too many
alterations. Once the aircraft is flving, changes still can
be incorporated. This approach is somewhat unusual
since it is empirical, seemingly a throwback to out-
moded methods. But France has been very successful
using this system in military aireraft development.

The Jaguar trainer-fighter is definitely not revolu-
tionary either in performance or layout. It is simply a
very up-to-date, sturdy, and honest military aireraft
incorporating well-proved technologies. Externally it
is an all-metal shoulder wing aircraft fitted with high-
lift devices for short takeoff and landing. Control is
through use of wing spoilers and all-movable tailplane
and rudder,

After much deliberation, the planners decided to
equip the Jaguar with two engines. The higher initial
cost of this was disregarded in favor of better survival
chances. Worldwide statistics covering several million
flight hours for aircraft with similar characteristics
and wing loadings indicated that the accident rate of
single-engine aircraft has been two and a half times
that of twin-engine aircraft. This resulted in the con-
clusion that the number of single-engine aireraft to be
replaced due to normal attrition would have been
thirty percent more than two-engine ones.

Advanced Turbofan Bypass Engine

Two Rolls-Royvee /Turbomeea afterburning turbo-
fans of 4,400 pounds of thrust each (8,600 pounds with
afterburner) power the Jaguar. This engine is an off-
shoot of the RB 172-T260, an advanced turbofan by-
pass engine specifically designed for simplicity, econ-
omy, and high resistance to foreign-object ingestion.
It features a fully variable-afterburner system and self-
contained starting capability. The manufacturers are
attempting to establish a time between overhauls of
up to 1,000 Hight-hours. The engine was named
“Adour,” for a river in the Pyrenees close to Turbo-
meca headquarters,

The aircraft is relatively small as such and is in
the weight and size class of the North American Rock-
well F-86 or Hawker Siddeley’s Hunter, Takeoff
weight varies according to mission to bebtween 22-
000 and 30,000 pounds. The span measures 27.86 feet.
Over-all length for the tactical version is 50.91 feet and
53.87 feet for the trainer.

A rugged, long-stroke landing gear is used; main
legs are equipped with twin wheels. With a tire pressure
of only fifty pounds per square inch and a gear de-
signed to take a vertical velocity of 11.8 feet per
second, the Jagnar can fly from such unpaved air-
field surfaces as grass or hard-packed sand.

The Jaguar has been designed to accept a wide
range of avionics equipment. For tactical support, its
navigation and attack systems vary from an uncom-
plicated system based on standard TACAN pro-
cedures to more sophisticated equipment employing
inertial elements and computers. Similarly, there is
a wide choice of weapon-aiming devices from simple
gvro gunsights to fully instrumented head-up dis-
plays. In the training version, representative opera-
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Two Rollz-Royee/Turbomeea afterburning turboafan engines,
ecach of 4,400 pounds of thrust, power the Jaguar. The
engine is an offshoot of another engine, the KB 172-T260.

tional equipment can be fitted so that the student pilot
can train with controls and displays found aboard
operational aircraft,

To meet the diverse demands of future users, five
Jaguar variants are presently under development (re-
taining basic airframe and engine equipment ):

A-French tactical aireraft.
B-British trainer.

E-French trainer.

M-French naval tactical fighter,
S-British tactical strike fighter,

All trainers are two-seaters while fighters are single
seat. The M-type Jaguar for French naval use in-
corporates a strengthened airframe and undercarriage
to provide for the rigors of carrier takeoffs and land-
ings. More advanced Jaguar versions are under study,
notably a two-seat reconnaissance aircraft carrying the
latest battlefield surveillance equipment,

In September 1968, the
first Jauguar protolype
made its maiden flight at
Istres, France, three vears
after the program’s start.
In October the aireraft
went supersonic and
since has flown ils enlire
speed spectrom.
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Since the Adour engine has a good growth potential,
most developmental studies center around higher-
powered versions for tactical use.

On September 8, 1968, a Jaguar E model prototype
undertook its maiden flight at Istres, France, only
three vears after the start of the program. The Hight
generally was successful but several stability prob-
lems were encountered that were remedied by adding
aerodynamic stabilizers on nose and tail. Since then,
the first prototype has been flown whenever weather
permitted. Reportedly up to three Hights per day were
being made late last fall, a remarkable achievement
for a basically experimental aircraft having a new
and unproved engine. In October 1965 the Jaguar
went supersonic for the first time and has since flown
its entire speed spectrum.

Maximum speed at low-level is Mach 1.1 and Mach
1.7 at altitude. The ferry range using external fuel
is given as 2,430 nautical miles. A hi-lo-hi radius of
action of 675 nautical miles on internal fuel while
carrving a combat load of about 10,000 pounds is
anticipated. Lo-lo-lo missions with a full weapons load
can be flown over a radius of 351 nautical miles on
internal fuel, Fitting external tanks increases range
to 459 nautical miles but reduces weapons load at least
one-third.

STOL-Type Takeoff and Landing

The high thrust of the Jaguar’s twin turbofan
engines is matched with high-lift devices to give
STOL-type takeoff and landing performances. To take
off toting a typical weapons load and clear an obstacle
fifty feet high requires 2,400 feet. For training opera-
tions the field length need not be more than 6,560
feet. If an engine fails during takeoff, this distance
will permit the aircraft to be stopped or continue the
run and take off on one engine, Landings can require
a ground roll of only 1,550 feet.

Armament possibilies are up to modern stand-
ards, Two integrally mounted 30-mm machine can-
non are fitted in all the Jaguar wvariants. On four
wing-mounted pylons and one centerline pylon all
types of napalm, rockets, and bombs can be carried.
The maximum weapons load is given as 10,000 pounds.

Three Hawker Siddeley /Matra Martel antiradar mis-
siles or two TV-guided Martels can be carried. The TV
version has a special guidance pod that occupies the
third missile’s space. The pod houses a backward-fae-

(Continued on following page)
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The Jaguar has been designed for easy maintenanee under
field conditions, Where possible, plug-in modules have
been provided for replacement of electronie equipment.

ing TV receiving unit to monitor a missile’s flight as
the aircraft heads away from a target. An externally
carried reconnaissance pod presently is under develop-
ment for special missions to amplify the capability of
the fuselage-mounted camera, standard equipment on
all tactical models. Armed with infrared guided mis-
siles of the Sidewinder type, the Jaguar also offers a
limited interception capability.

Safety and maintenance have received considerable
attention. The Jaguars can be equipped with zero-
altitude and zero-speed ejection seats. The tactical
variants employ armor extensively to protect the cock-
pit and the whole underside. Self-sealing fuel tanks
are standard, and fuel lines are armored.

The Jaguars have been designed for easy main-
tainability under field conditions. Where possible,
plug-in modules have been provided for the electronic

The tactical version of the Jaguar employs armor exten-
sively for protection of the cockpit and underside. Self-
sealing fuel tanks and armored fuel lines are other features.

48

equipment, and the various servicing points are ac-
cessible without use of ladders or scaffolding. The goal
was a turn-around time—including rearming—of
fifteen minutes” maximum under rough field conditions.
A complete engine change can be accomplished in
about thirty minutes.

The manufacturing program of the Jaguar is well
under way. Two prototypes of the French trainer
version will fly this spring, and two French tactical
Jaguars are on the assembly line. The first flicht of
the naval Jaguar will follow later this vear, and pos-
sibly two prototypes of the British tactical variant
will also be ready for flight testing during 1969. The
first FAF Jaguars are to become operational early in
1971 with the RAF receiving its first aircraft in 1972,
This time schedule was established by the British and
French governments when in January 1968 they
ordered a total of 400 Jaguars. The order itself was
unprecedented since at the signing of the production
agreement by the two countries, the aircraft had not
yet made its first flight.

Impetus to Sales Program

The Jaguar's excellent initial performance and the
large firm order gave strong impetus to serEcaTs
sales program, under way since the Jaguar project’s
inception. Several foreign governments already have
shown strong interest in the aircraft. serecat hopes
that eventually more than 1,000 Jaguars can be sold
worldwide,

Whatever success the Jaguar program experiences
certainly can be attributed to the efficient manage-
ment system combined with the technological know-
how of the two nations. And at the conclusion of the
Jaguar program it doesn’t seem likely that serecaTt will
be dissolved. Many close ties between the French
and British aviation industries will have been estab-
lished, creating the potential for the hard core of a
joint European aviation industry. The Jaguar program
has amply demonstrated the feasibility of this kind
of large-scale international cooperation—Exp

For field maintenance, the turn-around time—ineluding
rearming—is fifteen minutes maximum under rough con-
ditions. A complete engine change requires thirty minutes.
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A Proposal

To help meet the requirements of responsible leadership in the midst

of a sweeping social revolution, the Defense Department and military

services could make a major contribution by inaugurating special

orientation programs that would acquaint military personnel with

the rich heritage of America’s ethnic groups and the many contribu-

tions to the building and defense of our nation by black and

other minority-group Americans . . .

Filling the Military’s
‘Heritage Gap’

By Maj. George M. Boyd, USAF

N A period of rapid and sometimes violent

change, as an active-duty Air Force officer

I am sincerely concerned with those aspects

of leadership that involve more than the

“tunnel vision” usually ascribed to military

thinking. I believe that there are many aspects of ser-

vice life and responsibility related to the cultural rev-

olution which we, as military men, must recognize and

become constructively involved in without degrading
our primary task of military preparedness.

Responsible leadership is more important today

than it has ever been, especially in the armed foreces.

And the key to that kind of leadership is human un-

derstanding. We must understand our people in-

dividually and collectively. Of particular concern, in

the face of national unrest, is the role the military must

play in its relationships with our civilian population.

The author, Major Boyd, s a fwen-
ty-three-year Air Force veleran as-
signed to a manpower post in @
Tactical Air Command unit at Mc-
Connell AFB, Kan. During his ca-
reer he has served in Southeast
Asia and on Greenland and Japan,
and & a graduate of the Air Force
Manpower and Management Engi-
neering School. This article reflects
the author’s personal wviews and
should not be construed as neces-
sarily representing official Defense
Department or US Air Force policy.
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We are committed to the augmentation of local police
forces for the purpose of maintaining law and order.
Although the preservation of order is normally a func-
tion of civilian law-enforcement agencies, we recog-
nize that civilian law-enforcement agencies cannot
always cope with extraordinary situations. Thus, it is
obvious that military leadership must be concerned
with the current national erisis.

The days have long since passed when military
officers could study basic military tactics in a private
world of weaponry, protocol, and national security
objectives, while completely ignoring the social and
political trends across the nation. This means that the
peripheral vision of military officers, at all levels of
command, must be broadened to prepare them for
meaningful contributions to society.

It is not easy to analyze the social aspects and trends
in contemporary society. Our military forces are sub-
ordinate to our civilian government and rightfully so.
This is their charter under the Constitution. But at
the same time, military men, especially officers, must
know our system of government, must understand the
people and their problems. Without such understand-
ing, military leadership, no matter how sincere, will
not be adequate. Indeed, it will be sterile,

There is a moment of truth when American military
men must face American citizens to quell disorder.
In most cases, military personnel do not know why this
situation has degenerated to a state of confrontation.
Normally the military is called out in a crisis on short
notice and instructed to secure certain objectives, as

(Continued on following page)
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Black Americans helped free the Ameriean colonies from
England’s grip during the American Revolution, a fact 1oo
often forgotten. Painting of Banle of Bunker Hill shows
Peter Salem, right, in thick of the action in that encounter,

part of a mission directive. Under such circumstances,
many a commander has been faced with the soul-
searching problem of analyzing his own beliefs and
convictions as they relate to his duty to enforce the
law,

How do we improve our leadership so that we as
military officers can meet our mission objectives using
minimum force and completing the operation with
a maximum of understanding and eompassion for
our fellow citizens? These are not questions of mere
physical control. The problem is much deeper, and, to
solve it, new and imaginative techniques are needed.

I have come to believe that all militarv officers
should be exposed to a course of training that ana-
lyzes the citizens of the United States in terms of who
and what they are, what their problems are, the basic
causes for their grievances, and what reactions can be
expected from them under varying circumstances. This
information is generally available and can be made
a part of the over-all continuous military training pro-
gram.

Most of what I have said up to now has had to do
with officer leadership. But I believe that enlisted per-
sonnel in the armed forces should eventually receive
such training too. There is no reason to believe that
this cannot be accomplished within our current mil-
itary structure and resources.
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There are many people in the United States who
have occupations involved in the total defense effort.
These individuals must maintain their objectivity in
spite of changing social pressures and situations, The
military officer is committed to the defense of the en-
tire mation, as is every serviceman. To do this he has
to know what his job is and that his job is bigger than
his own aspirations and grievances. The first item in
the Code of Conduct for Members of the Armed Forces
savs, “I am an American fighting man. I serve in the
forces which guard my country and our way of life.
I am prepared to give my life in their defense.”

This means that a Negro serviceman who is dis-
couraged from swimming on the beach of a southern
state must be prepared to defend that same bheach
with his life, if necessary, without evasion of purpose
or mental reservation. This thought can be hard to live
with. But duty requires, too, that a white serviceman
must be prepared to protect the right of a Negro
student to attend a college or grade school that the
white soldier may believe it is wrong for Negroes to
attend. Leadership in such a climate is difficult. The
country cannot afford to ignore the problem of train-
ing men to cope with such conflicting ideas. Military
men who are charged with the preservation of the
nation itself must be prepared for such complex re-
sponsibilities,

As a black American and as an Air Force officer
with many vears of service, I have thought long and

=—T'hoto pourteay Ebeny Magazing

In every war America has fought, black soldiers—and
members of other minority groups—have made im

tant contributions, as symbolized by this areay of black Gls
elad in US Army wniforms worn during various conflicts.
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hard about some of the causes of the current social
unrest in our country.

It appears to me that the main cause is what I call a
heritage gap. It stems from the pattern of segregation
instigated against the Negro after the Civil War as a
result of economic pressures. I refer to the competition
in the labor market between freed slaves and free
labor already in the market. The hatred, suspicion,
and misunderstanding of that time have survived
to the present. When a Negro child looks at a school
book, he sees no one who looks like himself in a posi-
tion of authority or in a hero’s role. He identifies him-
self with servants and menial workers. He knows
that the Negroes were freed more than 100 years ago.
Yet., he wonders, what have they accomplished except
becoming a “problem™ He is not aware of his her-
itage. He does not know that members of his ethnic
group have made major contributions in every walk
of life.

The white child has a reverse problem. When he
opens the book, he notes that the former masters and
slave owners look like himself, and so do the “heroes,”
good or bad. He, too, is aware that the Negroes were
freed over 100 years ago. and he does not know what
they have accomplished to improve their position in
society.

Thus, from two vantage pointﬂ, we have what T eall
a heritage gap. A partial solution to this problem is
to add more Negro culture to the school book at all
levels. T note that in the past several years more and
more Negro-oriented literature and advertising has
become evident. This is an important step toward
understanding and respect and recognition. But more
can be done, especially in the military environment, to
help close this heritage gap.

I recommend a Department of Defense agency that
would have the mission of disseminating historical
reference data about ethnic groups, in terms of their
contributions as members of our armed forees, both
past and present. Such an effort would by no means
solve all the problems, but T do contend that such
positive action within our present capability is a valid
“mission requirement.”

There are many sources of historical reference
which could be compiled hy the Department of De-
fense's research people. This information could be
used in military writings of a public-information na-
ture, I recognize that there are some scattered efforts
in this direction. However, I believe we must sharply
increase and focus such programs.

There is certainly precedent. In each military branch
of the Department of Defense there are programs
and briefings on the customs and characteristics of
the people of other lands where we have military
personnel stationed. Certainly, it is time American
servicemen become educated about their fellow citi-
zens. Such an effort, geared to study of minority
groups of America and minority-group military con-
tributions, is an essential endeavor in terms of pro-
moting understanding among our servicemen and,
indirectly, among all Americans.

Recognizing that the military services are dedicated
to the common defense of the total United States
population, it should be clearly understood that such
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For all military basic troining graduates, white and black,
the author suggests, a knowledge of the contributions of
America’s ethnie groups to the nation would be beneficial.

a proposal encompasses the contributions of all ethnic
groups to the American military heritage,

The Department of Defense has been and continues
to be a leader in advancing race relations. In these
times of strife and turmoil, part of our contribution
should concern itself with enhancing positive aspects
of our historv. Millions of Americans pass through
the military services in a relatively short period
of time. Obviously these men and women return to
civilian life with experiences that they would not
otherwise have had. This fact alone is justification
for a vigorous in-service national heritage program,
one that has the specific purpose of helping create a
sense of identity and pride among the many peoples
who together make up the American people.

To my way of thinking, the knowledge and under-
standing that will contribute to the personal dignity
of those Americans who have been hitherto deprived
of such advantages are not only worth working for,
but are, in fact, aims we have a moral obligation to
advance.

I also believe that military personnel should partici-
pate in our total national commitment without sacrific-
ing the historical mission of defending the nation. I
firmly believe, too, that, in addition to pursuing our
role of national defense, the Department should con-
duct its business in ways to help solve pressing
domestic problems. 1 hope that what I have written
may contribute in some small way to our total national
welfare.—EnD
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Whatever course the Nixon Administration sets regarding

formulation of national defense policy, now is an appropriate

time for the military and civilian sectors of the defense

establishment to reevaluate their respective roles. In this article,

Herman Welk, a long-time observer of the military-civilian defense

combination, examines that crucial relationship and suggests

approaches that might be taken to strengthen it . . .

The Military-Civilian Defense Team—

Time for Constructive Self-Analysis

By Herman S. Wolk

The problem of policy-making in our society confronts the difficulty that revo-
lutionary changes hace to be encompassed and dealt with by an increasingly

rigid administratice structure.

The deepest cause of the inhumanity of our time is probably the pedantic appli-

cation of administrative norms,

—HEexny A, KissiNceR

You can no more practice decision-making than you can practice dying.

NE of the major benefits of the American po-

litical system is that every four yvears we have

an opportunity to draw up a balance sheet

and perhaps reflect upon where we seem to

be heading. And when the “outs™ win the
presidency there is an even larger opportunity for fresh
appraisals. As the Nixon Administration assumes
power, perhaps nowhere is this more apparent than in
the field of national security policy. It has, of course,
become a truism that there is no longer such a thing
as military policy independent of US foreign policy.
The war in Vietnam provides the most recent rein-
forcement of the dictum that the strategy applied to
support policy objectives must be appropriate and
workable.

Already our military-political policies are under-
going a comprehensive reappraisal that will be of the
greatest significance for the American military. And
the tremendous cost of new weapon systems, the criti-
cal nature of forthcoming militarv-political decisions,
and the complex intergovernmental relationships that
contribute to the policy process will demand rigorous
analysis by the military if the views of the American
military are to have any substantial impact on future
US policy.

Indeed, there are indications that the Nixon Admin-
istration is thinking in terms of changing significantly
the way basic national security policy is developed.
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—Joux Rocue

This departure from the recent past would feature a
resuscitation of the National Security Council with
emphasis on a more formal mechanism for making
policy as opposed to the loose and sometimes diverse
nature of policy-making that marked the Johnson Ad-
ministration, and a return to techniques used in the
Eisenhower years. There might even be a comprehen-
sive statement of basic national securitv policy that
would serve as a guide to the military. This kind of
prospectus or abstract was a hallmark of the Eisen-
]'.I.I‘.I\"p"l.‘r Era.

Here it is pertinent to note that although some have
pointed to new life for the NSC as an indication of a
larger role for the military in policy-making, in prac-
tice it has been quite the opposite. The National Secu-
rity Act of 1947 provided that the National Security
Council—composed of high civilian officials—would
advise the President on national security policy. This
arrangement divested the Joint Chiefs of their very
considerable power and policy roles, accumulated
during World War II. Under the Act, the activities of
the JCS were limited to military affairs as opposed to
the formulation of over-all national security policy. It
is true, of course, that the Chairman of the Joint Chiefs
has traditionally attended NSC meetings. But it is
equally relevant that the creation of the JCS Chair-
manship in 1949—ostensibly to aid the unification
process—further restricted the military role in policy-
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making. And although the Chairman of the JCS in-
formed the President on military matters, he also
brought back to the JCS (as a body) specific Adminis-
tration policies that were to be followed. Interestingly,
while the Truman Administration sought military
chiefs with substantial political weight and prestige
with which to influence the Congress, the Eisenhower
Administration wanted military leaders who were in
agreement with Administration poliey and who would
leave the advocacy of these policies to Administration
spokesmen. Thus, “massive retaliation,” for example,
was established by Secretary of State John Foster
Dulles and defended from the attacks of the opposition
party not by the military but by Secretary Dulles and
Vice President Richard Nixon.

The Need for Communication

Effective government and successful policy-making
have generally been marked by close and meaningful
inter- and intraagency communication that—in the
final analysis—produced policy based on clear reflec-
tion and rigorous analysis. McGeorge Bundy, Special
Assistant for National Security Affairs to Presidents
Kennedy and Johnson, has reflected on his governmen-
tal experience (The Strength of Government, Harvard
University Press, 1968, 113 pages, $3.75) in that sin-
gular area where military and foreign policy coalesce
and at the same time run smack into very difficult
political considerations. Mr. Bundy confesses his con-
cern with the problem of communication. The mili-
tary, he says, has found it difficult to communicate
with others in the government on matters of doctrine,
force structure, and arms control. “I have spent many
days in and out of government, wrestling with this
difficulty,” says Mr. Bundy, “and I do not pretend to
understand it fully.” But why the trouble? Why has it
been so hard for responsible civilians and the military to
communieate? Mr. Bundy's hedged reply is that mili-
tary men are so involved in their own requirements
processes, staff analyses, and internal decision-making
that it becomes extremely difficult for them to open
their minds to different points of view within the gov-
emment. Thus, “it is much easier to fall into the we/
they habit of mind in which these outsiders become
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adversaries to be overcome, not partners to be under-
stood.”

Surely, most military people would not argue with
what Mr. Bundy says on this point. But beyond that,
it is also true, military people often have difficulty
communicating even with one another. Just recently,
I heard a high-ranking officer, exasperated with the
jargon of a staff study, exclaim that it was high time
that we got back to communicating in the English lan-
guage. And within the military, where the turnover
rate in specific positions is high, many staff officers
have difficulty adjusting to the jargon of a new office,
directorate, or discipline. Isn't it possible to break the
shackles of traditional military staff work and give it
new breadth and fresh, meaningful language? As one
who in his daily work must read a great number of
military papers, 1 can testify to the urgency of the
need for fresh insights and clear language. The mili-
tary's jargon, verbal and written, is getting so bad that
it threatens to uncrown sociology, until now the reign-
ing king in the misty isles of confusion. Perhaps we
could make a small beginning by doing away with all
acronyms!

Clarity and precision of language are badly needed.
Far too much military staff work is simply a reworking
of older papers and briefings, resembling a layering-
on of echelon upon echelon in the organizational frame-
work. Too often, staff work looks like the filling out of
a stereotyped report in which only the subject and
date are changed, rather than a clear expression of
new ideas and thought on the subject.

The Emphasis on Committees

Perhaps even more of a problem than the general
paucity of clear language is the staff system itself with
its emphasis on committees (ad hoc and otherwise),
panels, and boards. Henry A. Kissinger, President
Nixon's chief adviser on national security affairs, has
devoted many years to the study of the mechanics of
administration and the technique of governmental
policy-making. The emphasis upon committees, staffs,
and advisory groups, he notes, results in "a greater
concern with the collection of facts than with an in-
terpretation of their significance” (The Necessity for
Choice, Harper, 1961, page 343). Mr. Kissinger is much
concerned that the results of staffing and committee
work too often reflect a common denominator devoid
of reflective thinking and rigorous analysis. There is
more emphasis on form than substance. In the process,
creativity is stifled. Too, governmental staffing is well
known for producing studies which, in the process of
meeting “suspense dates,” lack the kind of analytical
depth so badly needed.

On the matter of committees, a word about outside
expertise is very much in order. Over the years, the
military has become a substantial customer for the so-
called “think-tanks” or study institutes, some of which
are private, nonprofit organizations while others are
located within universities. Lately, much has been
written of the alleged academic prostitution of these
university-based institutes or offices because of their
work for the US defense community. Academicians

{ Continued on following page)
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have raged over what many of them consider the im-
propriety and supposed immorality of the university's
research for defense. Usually unmentioned is the fact
that universities and institutes for many years have
made a point of soliciting government defense con-
tracts. John Roche, former White House adviser to
President Johnson, has noted that, rather than seducing
the academicians, the military are more often in the
position of “a drunk in the process of being rolled.”

This is a propitious moment to inguire into the origin,
rationale, and competence of these think-tank studies.
Much of the social science contract work for the gov-
ernment or the military is of the all-too-familiar “sce-
nario” approach in which various contingencies are sup-
posedly foreseen for years as far off as 1980. Many of
these scenarios of the future have often proved to be
less than useful at best and far off the mark at worst.
Little or no documentation seems to be available from
the 1950s or early 1960s in the area of what these
people projected concerning Vietnam. It should be
noted, however, that—in general—the range of sub-
ject matter and competence of the RAND Corporation
studies are in marked contrast to the often irrelevant
product of other institutes. This is not to say that out-
side advice cannot be helpful. It has been—and it is.
The crucial points are that such counsel ought to strike
at existing assumptions, reflect a genuine creativity,
and be sufficiently grounded in history and practicality
to be of some real use to policy-makers.

Military Role in Policy-Making

Whether the military assumes a heavier advisory
role in the making of policy in the near future or not,
it is vital that uniformed people accept the opportu-
nity, in the early days of the new Administration, to
rethink their product. For the hard truth is that a
great deal of work and effort by the military has been
wasted because it didn’t reflect the kind of knowledge
required in today’s military-political milieu. This de-
ficiency could well be crucial to the question of what
role the military is to play in the making of policy in
the Nixon Administration. It is not enough to be able
to develop and submit weapons programs if these are
in fact not relevant to the developing international
situation. The ordering of military programs in the
future—as never before in the past—will be based up-
on an extremely critical look at the political-economic
realities. Hardware cannot be isolated from other im-
portant considerations any more than military matters
can be divorced from foreign policy and diplomacy.

In the American military, this points to the need for
the skilled generalist. Even more, it means we are
going to need military statesmen of the highest order.
We have technicians, specialists, and experts of all
kinds who, perhaps inevitably, develop a certain paro-
chialism. We need people with broader and more
philosophical and imaginative outlooks. Mr. Bundy has
said that we have become victims of the Age of Spe-
cialization: “Specialists are indispensable, but spe-
cialists who do not know how to talk to others outside
their field are dangerous.” Thus, it is not merely a
matter of better and expanded educational and training
programs, within or outside the military, as important
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and necessary as these undoubtedly are. It is not a
question of structuring a program to solve a problem.
It is more a question of basic philosophy and com-
munication. These are problems facing everyone. We
think and talk about them. But we have usually found
that most of our time is taken up with the struggle
against “the system”—day in and day out. There is too
little time left for broadening one’s field of vision, for
reading, thinking, and becoming knowledgeable about
other disciplines that affect our own.

Having said this, one wonders whether our protes-
tations aren’t at least part rationalization? Isn't there
some time available for thinking seriously about mat-
ters that deeply affect one’s own work and one’s own
life? Don't we have time for what we want to have
time for? Surely there is a need for a more liberal-
minded military—liberal in the sense of having a larger
waorld outlook.

All this does not mean a downgrading of formal
military education and training. The broadening pro-
cess is complementary. It is something that should
continue and grow long after the rigors of formalized
course work. The broadening should evolve and be
nurtured in high staff positions because this is pre-
cisely where it becomes most valuable and is most
needed. So far as education is concerned, for example,
more emphasis on area studies is desperately required.
The making of national security policy presupposes
interdisciplinary knowledge. The politics, economics,
history, and culture of regions have become the criti-
cal components of national strategy. They are indis-
pensable to the generalist and to the making of a mili-
tary statesman. This particular kind of knowledge
will be demanded in sensitive, high-level military staff
positions where we are going to need a whole new
breed of American military who will be attuned to the
post-Vietnam world. There will likely be greater stress
on political, social, and economic factors as national
policy becomes somewhat more introverted and much
more selective in committing the nation’s power and
resources abroad. For this reason, a more responsible
and distinguished military is required—more respon-
sible to the ever-broadening dictates of policy and
more distinguished in its grasp of the interdisciplinary
approach. Although the cultivation of generalists in
the services may run against the grain of traditional
military training for specialization, it is now absolutely
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essential that the military think deeply about the fun-
damental interactions of international politics,

The Civilians in Government

If the challenge facing the American military is at
once difficult and exciting, it is certainly no less so for
the civilian in government who is concermed with
national security policy. If the military has found it
hard to communicate, have the civilians found it any
easier? I think not. The civilian hierarchy has been as
guilty of the use of jargon, of obfuscation, and of a
narrowness of outlook and thought as the military has
—and, on reflection, perhaps even more so. And here,
too, as Admiral Rickover has so forcefully pointed out,
part of the problem is organizational. The Defense
Department, he has said, has become so layered over
that it is almost impossible to find the forest for the
trees. And despite the many undeniable gifts possessed
by Mr. McNamara, the DoD’s civilian general staff
has mushroomed to the point where it has almost
gone beyvond the control of the very people who are sup-
posed to be its managers. There are too many layers,
according to Rickover, between the Secretary of De-
fense and the services. The result has been a clear
obstacle to effective and necessary communiecation and
intercourse between civilians and the military.

Unfortunately, the recent past indicates that not all
of the impediments have been of the organizational
variety. An era of stifling specialization has spavwned
the need for generalists who can bring things back
into perspective by integrating the knowledge and
thought of the specialists.

It is obvious that the governmental obsession with
quantification has become self-destructive. The quan-
tification mania, the obsession with the preparation of
literally tons of charts and statistics, has resulted in a
stultifying dependence on this material. It has suffo-
cated creativity and imagination. Nowhere did this
drive run more plainly aground than in the attempt
to “measure” the “progress” of what was primarily a
political and psychological war in Viemam. The graphs
failed to “measure” the force of personality; the effec-
tiveness of leadership; the character of nationalism;
and the extent to which a country and a people had
been sapped by twenty vears of war. Or we can look
at the shallowness of the numbers game another way:
What does the number of college graduates, for ex-
ample, tell us about the nature of their education and
training? What is their world outlook? What is the
philosophy that will guide them in the years ahead?
What kind of education have they received?

Muzzle the Computers

Quantification gone wild has blocked the necessary
dialogue between civilian and military. Now is the
time to muzzle the computers while we strengthen
human relationships. The Secretary of Defense and
his civilian aides must set the example. They must en-
courage and demand clear, rational communication
from the military. But loyalty and communication must
flow both ways. For example, during the years 1961-
1968, Secretary McNamara consistently failed to sup-

AIR FORCE Maogazing * February 19469

port and defend the US military and the defense
community against outrageous charges by those who
claimed that American democratic society was being
“militarized.” Those who attacked the military failed to
understand that the size of the defense establishment
was not the determining factor, but rather its character.
The Office of the Secretary of Defense demands a man
of compassion and understanding (and combativeness
when required ) as well as decisiveness and command
of the job.

The new Defense chief will have a fine opportunity
to strike the correct balance. For, as the President
strikes the note as Chief Executive and as Commander
in Chief, so too will the Secretary bring to the Pen-
tagon a certain spirit, a particular style, specific and
personal ways of wanting and getting things done.
The echelons take their orders from—and follow the
lead of—their chief,

The tenor of OSD has varied according to the per-
sonality, outlook, and experience of the men who have
held the secretaryship. Aside from the necessities of
being dedicated to his office and understanding its
functions, the Secretary should ideally be both policy-
and strategic-minded, for the top defense job is pri-
marily a policy post rather than a managerial position.
Breadth, wisdom, humility, and judgment are de-
manded more than administration and technique. And
successful command requires delegation of authority.

McGeorge Bundy is undoubtedly correct when he
observes that our conception of government must be
reconstructed and our view of the public service en-
larged and elevated. Throughout government, too
much time is wasted on empire-building. There is a
need to be more concerned with what can be done
than with what can be blocked. A new philosophy of
public service would emphasize better understanding
and communication within the government and be-
tween the government and the public.

The nation deserves in its public servants loyalty,
dedication, and competency. But it also deserves—
indeed requires—a never-ending search for knowledge,
truth, and the broadening of one’s horizons. And once
knowledge is gained—enlarged, tempered, and given
perspective by experience—articulation becomes cru-
cial. This is especially important to the military be-
cause it faces problems that most often must be dealt
with in a short time span. Thus, high-level military
advisers must have a sure knowledge of the complex
issues of international conflict.

For the military, who have too long been ill-served
by the inability to articulate in a global context, the
task ahead is formidable. But the rewards of success
are uniguely theirs and the nation’s.—Exp

The author, Herman Wolk, holds an M.A. degree from
American International College, Springficld, Mass., and
was a historian for Headquarters, SAC, for eight years
prior to joining the Hg. USAF Historical Dicision Liaison
Office, Silver Spring, Md., in 1966. An expert on the mili-
tary-political aspects of warfare and Far Eastern affairs,
he has been a frequent contributor to this magazine (most
recently “Strategic Superiority and Vietnam,” January 1968
izvue) as well as to Military Review and Air University
Review, among others.
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The skies were clear over the Alaskan wilds that day back in 1941 when the

small Army Air Corps cbhservation plane experienced an engine failure and

mushed in. Its two-man crew, unharmed and undaunted, got their bearings

and took a ten-day hike back to civilization. Over the next quarter century

the tiny wreck lay there, ignored by the fast-paced world. Then its presence

came to the attention of the Air Force Museum, which, with help from

experts of the Alaskan Air Command, carried out . . .

Operation 0-38

A SALVAGE ADVENTURE IN
ALASKA’S ‘DEEP FREEZE’

By Ed Mack Miller
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In Alaska’s desolate wilderness the wreck of an 0-38 re-
mained for a quarter century until the Air Foree Museum
brought it out with help from the Alaskan Air Command,
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S AN unmarried second lieutenant who liked

to hunt, fish, and fly, Milton Herbert Ashkins

/ wasn't exactly displeased in 1940 when he

received a transfer from the US Army Air

Corps's 8th Pursuit Group at Langley Field,

Va., to the newly built Ladd Field at Fairbanks, Alas-
ka, as chief of the fighter test section.

It was good duty for the young lieutenant. He espe-
cially liked the Northwest because it reminded him of
his birthplace in British Columbia (he had become an
American citizen at age eleven), and more hunting
and fishing were available there than he could handle,

Although opportunities for flying were limited, Ladd
Field did have an O-38 observation biplane, built by
the Douglas Aircraft Co. circa 1933. The plane, be-
lieved to have been the first military aircraft assigned
to Alaska, provided transportation and the means to
maintain flying proficiency for the first two officers dis-
patched to Ladd—a Major Gaflney and a Lieutenant
Walseth.

Milt Ashkins had doubts about the plane, though.
Galffney and Walseth had lived in Fairbanks while
Ladd was being built, and the plane had heen flown
from the civilian airport there. Consequently, it prob-
ably had had scant maintenance. Particularly, the old
engine wasn't the “tiger” it had been. Ashkins noticed
that it wouldn't develop its rated rpm of about 2,300,
but only cruise rpm of about 1,700 at full throttle on
takeoff. A complete overhaul seemed called for.

Young Ashkins was watching the aireraft’s perfor-
mance carefully on the afternoon of June 186, 1941, when
he wound up the engine for a routine navigation flight
that also would allow him to drop mail and supplies
to a prospector friend. With him was Sgt. Raymond
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A. Roberts, mechanic and observer. It was six months
before Pearl Harbor. There were war clouds on the
horizon, but none over Alaska that day.

The area east of Fairbanks and south of the Yukon
is rolling, rugged wilderness, carpeted with fir trees,
shallow-rooted in the permafrost. Mountains with
names like “The Butte,” “West Point,” and “Twin”
climb to nearly 6,000 feet; other mountains of the
same height aren’t even named on the map.

At 2:45 that afternoon, the old prospector working
his diggings seventy miles east-northeast of Fairbanks
watched as a single-engine military biplane circled
low. That would be his friend Lieutenant Ashkins, his
lone contact with civilization,

“After locating him,” Ashkins noted later, 1 came
in on a low, slow pass at reduced throttle to satisfy
myself that the old gent was indeed alive and active.
Immediately after passing over him, I advanced the
throttle, and therein was the moment of truth . . . the
tired old engine just coughed and quit.”

Said Roberts later, “T thought we were just diving
at a moose or bear on the mountainside at first. I didn’t
know we were going to crash.”

“We were very low—about fifty feet,” Ashkins re-
called. “No place to go but straight ahead.” He slowed
to a stall just above the treetops and coolly let the
plane mush in so the bottom wing would take the im-
pact. “Because of the permafrost,” he said, “the trees
weren't rooted deeply and, instead of breaking, they
just toppled over, cushioning us to a very soft landing.”

There really wasn’t much in the way of erash sounds,
and suddenly Ashkins and Roberts were sitting there,
and everything was still.

Roberts had only a skinned nose and elbow; Ashkins
wasn’t even seratched. On the front of the Radio
Facility Chart, the Lieutenant dutifully scrawled,
“Cracked up June 16, 1941, 2:50 p.m. No injuries to
self or mechanic,” and signed it. Then they crawled
out. It would prove to be a long walk home,

“We happened to have an experimental Lear radio
with a trailing antenma aboard,” Ashkins recalls.
Roberts retrieved the set, and they strung the antenna
in a tree “at max distance” and contacted the control
tower at Fairbanks Civil. Fairbanks passed the mes-
sage to Ladd (where the tower was still under con-
struction), and a B-18 was dispatched.
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Sister ship 33-326 of
the 0-38 ohservation
plane that iz subject of
article, Even in this
age of supersonic air-
craft, lines of antique
erafl give it neat,

swift look.

“They dropped us a slab of bacon and some other
provisions,” Roberts recalls. Included in the paradrop
were Lieutenant Ashkins' rifle and a two-man raft,

The prospector had arrived by the time the two
had managed to remove several new instruments from
the -38. After resting up for several days with the
prospector, when the weather looked right, the two
flyers started off to hike to the Salcha River. It took
six days toting cumbersome back packs to reach the
river and several more days to reach the tiny emer-
gency field at Caribou Creek. The going was slow on
the river because while one man rode the raft shep-

{Continued on following page)

L. Milt Ashkins at outset of ten-day hike from downed
plane to civilization., Unfazed by his experience, he later
called it “the most enjovable ficld trip I've ever been on.™
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Leaders of team that recovered the 0-38, From left to right,
Charles Gebhardt of the Air Foree Museum, CMSgt. John
Poirier, Maj. Robert Peterson, and TSgt. Robert Collins.

herding the salvaged instruments, the other had to
hike laboriously alongside on the bank.

Tanned and healthy and sporting ten-day growths
of beard, the men were flown from Caribou into Ladd
Field. (Having gone into their adventure “tenderfeet,”

the two came out as “property-owning sourdoughs,”

hecause before leaving the crash site each had staked
out a claim on adjacent plots of wildemess land.
Ashkins called his claim “Forced Landing”; Roberts
dubbed his “Lucky Shot.” They still have the original
papers drawn up at the land office on their return to
civilization, but to date neither has yet gone back to
homestead. )

Events moved rapidly after that. Suddenly the na-
tion was in war and Ashkins and Roberts went their
separate ways—Ashkins to command a fighter squadron
in the Aleutians and Roberts to a succession of main-
tenance assignments. At the end of the war, Master
Sergeant Roberts went to work as a civilian employee
at Tinker Field, Oklahoma City. In the fall of '65, he
noted thirty years of service with the government.
Ashkins retired from the Air Force in 19635, having
risen to the rank of brigadier general, and now lives
in Santa Barbara, Calif. (Shortly after his Alaskan
crash, he had married Jane Gordon of Fairbanks. Their
daughters Peggy and Loma were born in 1943 and
1947.)

So ended Chapter I of, as General Ashkins says,
“the most enjoyable field trip I've ever been on.” The
Air Corps wrote off a fairly decrepit O-38 and called
the incident closed.

And so it remained, although hundreds of military
and eivilians came upon the wreckage during the next
quarter of a century, until finally someone mentioned
the “deep-freeze” 0-38 to personmel of the Air Force
Museum at Wright-Patterson AFB, Ohio.

The Museum, of course, was interested—even though
it was a king-size dream to hope to get the antique
observation plane out of a wilderness so remote that
it took the plane’s downed crew ten days to hike out!

But the Museum’s Charles Gebhardt wanted that
0-38; the Museum didn’t have one. And so he enlisted
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Sergeant Poirier and TSgt. Gary Prosser with erashed air-
eraflt await the removal of a tree so that they ean tih
the aireraft back and begin removing the ring cowling.

the help of the Alaskan Air Command, and in the fall
of 1967 Capt. Robert L. Peterson flew an H-21 heli-
copter from Eielson AFB to the site, landed on a knoll
about a half mile away, and then trudged through the
brush to the wreckage.

He was astounded at how Alaska's “deep-freeze”
weather had preserved the aircraft; he was equally
amazed to sce that, even in its remote location, the
0-35 had had visitors over the years. The rest of the
instruments, radios, seats, and even the tailwheel were
missing. Animals had eaten the fabric, but, as Col.
Louis W. Rohr (Commander of Alaskan Combat Sup-

Aretie survival instructor TSgl. Robert Colling helps Ser-
geants Prosser and Poirier rig an “A" frame of logs 10
support engine when lifted from the aireraft’s fosclage.
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The 0-38 as it looked when first visited in November of
1967. Recovery team was amazed al the excellent condition
of the plane after its long exposure 1o the Alaskan weather.

port Group, charged with retrieving the O-38) said in
a letter to General Ashkins, “The metal and the wood
parts show very little aging and practically no rust.”

By the time the authorization was received in 1967
to go in and get the “cold bird,” it was too late in the
year for an attempt. However, during the winter, plan-
ning went ahead. CMSgt. John L. Poirier, maintenance
superintendent for the Chief of Materiel at Eielson,
was picked to assist the project officer, now Maj. Robert
Peterson.

In April of ‘68, Charles Gebhardt arrived from Ohio,
and he and Major Peterson and Chief Master Ser-
geant Poirier flew to the site to get the project under
way. “After a close look at the aircraft,” Poirier said,
“we were amazed at the condition—no corrosion or
rust were evident, All the tools found were as issued
from supply. The condition of dissimilar metal parts
was unbelievably good. After looking over the plane
I figured with three men we could have the aircraft
ready for lift-out in about four or five davs at the
most. . . . We held a meeting after our return and
established the first week of June as the target date.

“Mr. Gebhardt left me a copy of the technical order
before he returned to Wright-Patterson. He advised
me that he would bring the engine sling and make a
sling for the aircraft fuselage. . . . With the few tools
that would be necessary to disassemble the 0-35, the
only one we would have to fabricate would be a bar
four feet long by seven-eighths of an inch to remove
the propeller retaining nut.”

Poirier selected two expert aircraft mechanics, TSgts.
Gary Prosser and Marvin Mains, and together they
reviewed the tech order to establish the required units
for removal to make the weight requirements for lift.
The H-21 would be working at 3,900 feet, and they
figured it would take three flights—the first to get the
engine to Eielson, the next for the wings and tail sec-
tion, and the last for the fuselage.

Poirier also was given the aid of two experts from
the Arctic Survival School, TSgt. Robert Collins and
Sgt. David Webster. It would be their job to set up
and maintain camp and also do the brush- and tree-
cutting necessary to get the plane in position for a
helicopter lift-out.
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The initial task in recovery effort was removing aireraft’s
{:mpolla-r, Sergeants Poirier, Prosser, and Marvin Mains
ere use bar to loosen it. The metal parts showed little rust.

On June 3, they loaded two H-21s with the gear
needed for a week’s stay in the wilds (tents, stoves,
rifles, chain saws, axes, and personal equipment), made
the forty-five-minute flight, landed, offloaded, and
spent the day setting up camp and staking out trail
lines to the O-38. As the entire operation was being
covered by two cameramen of the AF Motion Picture
Service, things went slowly as cameras had to be posi-
tioned for each sequence of the recovery action. As
the men from the Survival School cut brush for a trail,
Poirier and his aides dug into the 0-38, finding first
that both upper and lower left wings were in bad
shape. After brush removal, they began to dismantle
the aireraft. At that time of vear the night in Alaska
is short, so they had long hours in which to work.

The next day the area around the plane was cleared
and some trees big enough to make an “A” frame
to remove the engine were found. Accessories were
then stripped from the engine. The engine mount had
been bent badly in the crash, and this impeded pro-
gress, but by late afternoon of June 4, the team man-

(Continued on following page)

After dismantling the aireraft, the recovery team moves
the fuselage up the slope to clear tree fall. Short Arctic
nights gave men long davlight hours to complete their job.
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aged to remove the last engine bolt. After the 800-
pound engine was removed, the men made skids from
trees, secured a block and tackle to a tree stump about
thirty feet ahead of the plane and, inch by inch, moved
it forward to a better position.

The weather began to sour, and progress was ham-
pered by rain the next day. They donned rain gear
and heavy clothing, and, despite several unforeseen
obstacles, it appeared they'd make schedule.

“We started to remove the wings from the right
side, and Sergeant Mains worked on the hardware we
were going to save from the left side,” Poirier says.
“We decided to leave the upper midwing, as this sec-
tion was positioned with four cabane struts and had
sling cables attached. These cables were three-six-
teenth inches and, after close examination, were found
to be in excellent condition. This prompted me to use
these original cables to lift out the old plane. Although
it would not fly out, at least it would be lifted out
with the original equipment!”

Then came some good news. They were advised
that a Chinook helicopter from Fort Greeley would
be available on June 10, the following Monday. The
Chinook’s much greater lifting capability would allow
them to leave the plane where it was rather than take
it to higher ground, and also enable them to remove
everything in two trips instead of three. Poirier de-
cided not to separate the tail section, and this proved
beneficial since it acted to stabilize the plane’s drift
on the trip home under the helicopter.

f

Chinook helicopter lifts out 0-38 fuselage by a sling a1-
tached to the plane’s original lifting cables at the four
strut points, The 0-38 begins its last flight, to a new home.

&0

Sergeant Poirier and crew secure recovered fuselage to ship-
ping pallet for delivery to Air Foree Musenm at Wright-
Patterson AFB, Ohio, where restoration is now under way.

After finishing preparations they broke camp, leaving
the tents. On the tenth they returned, loaded the en-
gine on the Chinook, flew it to Eielson and returned
tor the fuselage.

When they arrived back at Eielson at 6:00 in the
evening a large crowd was on hand to see Lieutenant
Ashking’ “bird” as it flew “home.”

It had been twenty-seven years between takeoff and
landing, but, as Chief Master Sergeant Poirier noted,
“This Alaska deep-freeze is sure good for preservation.
.. . This state is the greatest air museum in the world.
There are plenty of other planes out there—P-38s,
B-17s . .. you name it.”

By August, Sergeant Poirier and crew had secured
the aircraft and palletized the engine for delivery to
the Air Force Museum. On August 6, an Alaskan Air
Command C-130, piloted by Capt. James McKenzie,
returning to the “lower forty-eight” for modification,
airlifted the 0-38 from Eielson in Alaska to Wright-
Patterson in Ohio,

Charles Gebhardt officially welcomed the crew and
plane in a ceremony on August 7, noting that it was
hoped that the O-38 would be rebuilt “in flying condi-
tion” and ready for the floor of the Air Force Museum
by the end of 1969,

He’s keeping in touch with Sergeant Poirier and
the troops in “ice-box land.”

Small wonder, since “we already have some more
items for the museum,” says Sergeant Poirier, “a com-
plete drone . . . and the nose section from an Airaco-
bra.”

Alaska, called the “frontier of the future,” also has
become a touchstone with the past—Exp

The author, Ed Mack Miller, is a prolific writer who has
published three books and mere than 1,200 articles and
stories. A frequent contributor to AF/SD, Mr. Miller lives
in Denver and is a veleran Air National Guardsman and
pilot for United Air Lines. He most recently wrote for us
“The Monster Is Well-Behaved” {October "68), a report on
the handling qualities of the C-5.
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CAl's leadership in advanced technology
has pushed back the frontiers — helping
to extend the aerial reconnaissance
day to 24 hours. The latest image
intensified reconnaissance cameras and
viewfinders, infrared electronic flash
and scanner-converter systems, side-
looking radar recording cameras are
examples that, at CAl . . . tomorrow’s
systems are available today!
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AFA NOMINEES-1969-1970

EETING in Washington, D. C., on January 11,
in conjunction with a meeting of the Air Force
Association Board of Directors, the AFA Nomi-
nating Committee, made up of the Board of
Directors and the State Presidents, chose a slate
of three National Officers and twenty-bwo Directors {in-
cluding a nominee for Chairman of the Board). This slate
will be presented to the Delegates at the 1968 AFA Na-
tinnal Convention to be held in Houston, Tex., March 18-
al.

Geonce D, Hanoy, Hyattsville, Md., was nominated for
the office of National President. Mr. Hardy is President of
the Harry B. Cook Co., a food brokerage firm with offices
in Washington, D. C.; Baltimore, Md.; and Richmond and
Norfolk, Va.

During World War 1L, be served in a medium bomb
group in the Twelfth Air Force in the Mediterranean thea-
ter. A dedicated AFAer, Mr. Hardy currently serves as a
permanent National Director, as a member of the Execu-
tive and Finance Committees, and as a member of the
Board of Trustees of the Aerospace Education Foundation.
A charter member of the Air Force Association, Mr. Hardy
has performed devoted service to AFA for more than
twenty vears. He has served as an AFA Wing Commander
(two terms), Bepional Vice President (five terms), an
elected National Director (four terms), National Secretary
{six terms), Chairman of the Board of Directors (one
term ), and as a National Committee member for many
vears. In 1957, Mr. Hardy received the President’s Trophy
a5 “AFA Man of the Year” after his highly successful chair-
manship of that vear’s “Golden Anniversary” Convention
in Washington, D. C. He has also received AFA’s Gold
Life Membership Card and a Special Citation.

In a surprise announcement, President Robert W. Smart
withdrew his name from consideration as a candidate for
nomination to the office of Chairman of the Board of
Directors. Mr. Smart stated that the increased responsi-
bilities and business commitments connected with his re-
cent transfer to Washington as North American Rockwell’s
Washington Vice President, with full responsibility for the
operation of their Washington office, would, at least for
the present, preclude his devoting the time necessary to
perform adequately the duties required of the Chairman of
the Board.

Mr. Smart then nominated incumbent Board Chairman
Jess Lansox for an unprecedented third term, and the Nom-
inating Committee’s vote for Mr. Larson was unanimous.

Now serving his second term as Chairman of AFAs
Board of Directors, Mr. Larson is also a member of the
Board of Trustees of the Aerospace Education Foundation
and previously served for thirty months as AFA’s National
President, and as Chairman of AFA's Reserve Council. At

Hards
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the 1968 National Convention in Atlanta, Mr, Larson re-
ceived the AFA Gold Life Membership Card.

A World War 11 field artillery officer, he later joined the
Air Force Reserve from which he retired in 1966 with the
riunk of major general. In civilian life, Mr. Larson has
served as Administrator, War Assets Administration: Ad-
ministrator, General Services Administration; and, along
with the latter post, was named Administrator of the De-
fense Materiel Procurement Agency. Mr, Larson is a part-
ner in the Washington law firm of Alvord & Alvord.

GCrexx D, Misucer, Akron, Ohio, and Jack B. Gross,
Harrisburg, Pa., were nominated for reelection to their re-
spective positions as Seeretary and Treasurer.

Mr. Mishler, a Section Head in the Engineering Depart-
ment of Goodvear Tire & Rubber Co., is a former Squadron
and Wing Commander, Inspector of Elections Chairman
at several AFA National Conventions, Regional Vice Presi-
dent, and Chairman of the Organizational Advisory Coun-
cil. Currently, he is a National Committee member and a
member of the Board of Trustees of the Aerospace Edu-
cation Foundation;

Mr. Gross, a prominent Harrisburg, Pa., civic leader
and businessman, 15 a former Chairman of AFA’s Board of
Directors and is now serving his eighth term as National
Treasurer. In 1955, he received the President's Trophy,
desipnating him AFAs “Man of the Year.” He has also
received AFA’s Gold Life Membership Card and a Special
Citation. Mr. Gross is a colonel in the Air Force Reserve
with 2 mobilization assignment at Headquarters Comman,
Bolling AFB.

The following are permanent members of the AFA Board
of Directors under the provisions of Article X of AFA's
National Constitution:

Jonx R. Avusox, Epwanp P. Cusms, James H. Doo-
LITTLE, JoE Foss, Jack B. Gross, Georce D, Haroy, Jomy
P. Hexesny, Ropert S. Jonssox, Awnraun F. Kervy,
Geonce C. Kex~ey, Toomas G. LaxrmeR, Jn., Jess Lar-
sox, Cunris E. LeEMay, Care |, Loxe, Howarn T. Mar-
key, Jouw B, Moxtcosmeny, Juiiax B, RosexTHAL, PETER
J. Scuexx, Ropent W. Smart, C. R. Sxirs, Cann Al
Sraatz, Toos. F. Stack, Antavn C. Stonz, Si., HaroLp
C. Stuart, James M. Tram, and Natnan F. TwiNixe.

The twenty-one men listed below and shown in the ac-
companying photos are nominees for elected membership
on the AFA Board of Directors for the coming vear. (Names
marked with an asterisk are incumbent National Directors.)

*Josern E. Assar, Hyde Park, Mass.—chemical engi-
neering technologist. Former Squadron, Wing Commander;
Regional Vice President; Natiomal Committee member.
Current member Board of Trustees, Aerospace Education
Foundation,

(Continued on following page)
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Aszaf Berkeley Caniil

Deming Fonda

Lingle Miller

Ostrow Parker

Murphy

*WiLLiam R. Berkevey, Redlands, Calif —AF civilian
information officer. Former Squadron Commander; Re-
gional Vice President; National Committee member.

*Miuron Caxrrr, New York, N. Y—syndicated car-
toonist. Former Chapter President; National Committee
member. Current member Board of Trustees, Aerospace
Education Foundation. Arts and Letters Trophy (1953);
AFA Citation of Honor (1961); AFA's “Man of the Year”
(1965).

*Vito J. CasteLraxo, Armonk, N. Y.—industry execu-
tive. Former Squadron, Wing Commander; Regional Vice
President; National Committee member. Current member
Board of Trustees, Aerospace Education Foundation.

M. Lee Cosperr, Berwyn, IllL—electrical engineer.
Former Squadron, Wing Commander; National Director.

5. Parxs Demane, Colorado Springs, Colo.—communi-
cations engineer, Former Chapter, State officer. Current
State President.

*A. Pavr Foxpa, Washington, D. C.—industry execu-
tive. Former Squadron, Wing Commander; Regional Vice
President; National Committee member. Current member
Board of Trustees, Aerospace Education Foundation.

Pavr W. Camranp, Omaha, Neb.—telephone company
executive. Former Chapter President. Current Regional
Vice President; National Committee member.

Mantix H. Harnis, Winter Park. Fla.—research engi-
neer, Former Chapter, State President. Current Regional
Vice President; National Committee member.,

*Josern L. Hopces, South Boston, Va.—retail executive,
Former National Secretary; Regional Viee President. Cur-
rent National Committee member.

*Maxwerr A, Kmexpienr, New York, N. Y.—food im-
porter. Former Squadron Commander. Current member
Board of Trustees, Aerospace Education Foundation; Na-
tional Committee member. AFA’s “Man of the Year” (1964).

Launexce §. Kuren, New York, N. Y.—Gen., USAF
(Ret.), airline executive. Former Commander in Chief,
North American Air Defense Command; National Com-
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Shosid

Spruanee Yaughan Wright

mittee member; Chairman of the Board of Trustees, Aero-
space Education Foundation. Current member Board of
Trustees, Aerospace Education Foundation, AFA Citation
of Honaor.

*Josern |. Lvere, Milwaukee, Wis,—Air Reserve tech-
nician. Former State President. Current National Commit-
tee member.

Trovr MiLLeR, 8., Atlanta, Ca.—Lt, Gen., USAF (Ret.).
Former Commander of Air University; State President.

Wannex B. Munrny, Boise, Idaho—insurance and in-
vestment executive. Former Squadron, Wing Commander.
Current Regional Vice President,

*Martiy M. Ostnow, Beverly Hills, Calif.—attorney.
Former Squadron, Wing Commander; Regional Vice Presi-
dent; National Committee Chairman. Current National
Committee member.

*EarLe N. Papken, Fort Worth, Tex.—industrialist.
Former Wing Commander; member Board of Trustees.
Aerospace Education Foundation. Current National Com-
mittee member; Treasurer, Aerospace Education Founda-
tion.

?Joe L. Snosm, Fort Worth, Tex.—advertising execu-
tive. Former Regional Vice President; National Committee
Chairman. Current National Committee member: member
Board of Trustees, Aerospace Education Foundation. AFA's
“Man of the Year” (19683).

"WiLiane W. Spruaxce, Wilmington, Del.—federal,
state aviation official. Former Regional Viee President;
National Committee member, Current member Board of
Trustees, Aerospace Education Foundation. AFA Citation
of Honor; AFA's “Man of the Year” (1966),

*RoserT C. VavcHAx, San Carlos, Calif.—sales engi-
neer. Former Squadron, Wing Commander. Current mem-
ber Board of Trustees, Aerospace Education Foundation.

Janmes W. WricaT, Williamsville, N, ¥ —chemical engi-
neer. Former Chapter, State President, Current Regional
Vice President: National Committee member.

—Dox STEELE
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CONDEMNED
BY NATURAL LAW

If Newton's :.I.erll' had fallen from
100 miles up, it would have been
1|4|r1|:1'|4'4| to 1|i'ii.lltl" 1tillT1. 51' 'r'-'illiltll

a vehicle entering Earth’s abrasive

.|.I!mu.-luhq-|:'1- at tremendous veloc 3
Unless, that is. it had the therm:
and structural prote tion that would

let it live within the sometimes pun-

ishing laws of gravity, aerodynamics

and thermodynami
We can’t change the laws of I'liu'--
ics. But, at Lockheed Missiles &

Space Company, we do develop the

technologies and materials that let re-
entry vehicles live within the
and live to l.'i.lr'r'l['l].l'il" their m

The record bears it out: every one
of our reentry vehicles has come

back down. All the way. As planned.

A notable record, when you real-
ize we have designed and produced
more of these sophisticated yet reli-
able vehicles than the rest of the
industry combined.

LOCKHEED

LOCKHEED MISSILES & SPACE CO
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Apollo-8 and Beyond—A Special Report

A sight ne human eve had
ever seen before, the rising
earth, greeted the Apollo-
& astronauts as they
emerged from behind

the moon after the crucial
lunar orbir insertion burn.

Frame of the spacecrafr
window is visible in the
foreground. The lunar sur-
face features in the fore-
ground are near the eastern
limb of the moon as it is
seen from earth,




The earth from A pollo-8, Both
sides of the Atlantic Ocean can
be seen, The most prominent
land mass is the bulge of West
Africa. Parts of Africa near the
equator are cloudy, but more
northerly areas are clear, in-
cluding the Cape at Dakar, the
Senepal River, Cap Blanc, the
Adrar plateau, the desert in
Algeria and the Spanish Sahara,
and mountains in Morocco.
Easr coast of South America

is clounded.
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The far side of the moon. Apolle’s telephote camera caught
this desolate 20-n p 20-mile area inside a huge wun-
named crater 1 iles in diameter on the lunar side

the astronauts’ view of the Saturn V's third stage,
i spacecraft had just separated after maneuver
rred the ship into translunar path toward lunar

hidden from earth. orbit




In tactical satellite terminals
the leading edge is experience

For instance the LES-5 (Lincoln Experimental Satellite)
Program represented a major step toward proving the
technical feasibility of tactical military UHF communica-
tion via satellite. Earth environment terminals — 22 of
them — were developed and produced for the program
by Electronic Communications, Inc.

The terminals were built in a variety of configurations,
for installation in aircraft, submarines, ships and ground

vehicles. ECl equipment, designed to rigid specifications
for delivery on a tight timetable, helped demonstrate the
practicality of UHF digital data communication between
terminals as far as 10,000 miles apart.

The next step is operational testing between widely
dispersed tactical units via new and advanced satellites.
Keeping pace with satellite progress, ECI is producing im-
proved all-solid-state experimental terminals for thes

ECI experience can give you an edge — a leading edge
— on future satellite terminal requirements. Take advan-
tage of it!

ELECTRONIC COMMUNICATIONS, INC.
St. Petersburg Division A subsidiary of MCR

levestigate carear opportunitees s communicatsons. Contact Professional Placement Otfice
ECI, Box 12248, 5t Pwbersburg, Fla, 33733, (An equal opgortenity employer, M & F.)




The incredible success of the Apollo circumlunar flight augurs

well for the moon landing to come. But as we savor the triumph,

the need to establish a balanced space program, geared to civil

and military requirements of the 1970s, is a major challenge for

the new Administration . . .

Apollo-8 and Beyond—
A Special Report

BY WILLIAM LEAVITT

Senior Editor/ Seience and Educuation

BELIEVE,” John F. Kennedy declared in

May 1961, “that this nation should commit

itself to achieving the goal, before the decade

is out, of landing a man on the moon and re-

turning him safely to earth. No single space
project in this period will be more impressive to man-
kind, or more important for the long-range exploration
of space, and none will be so difficult or so expensive
to accomplish.”

Mow, eight years later, as the remarkable photos on
these pages of the virtually flawless circumlunar Apollo-
8 mission of Astronauts Frank Borman, James Lovell,
and William Anders attest, the goal is nearly attained,
and on schedule. This despite the terrible tragedy of
January 1967 when three astronauts were Killed in the
Apollo capsule fire on the pad at Cape Kennedy, a
catastrophe that caused the delay of the flight pro-
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Az preparations for the epochal flight to the moon proceed,
Apollo-8 astronauts Frank Berman, James Lovell, and Wil-
liain Anders pose near the 363-foot-high Saturn V booster,
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gram by many months and added millions of dollars in
hardware changes to the cost of the program and also
shook the National Aeronautics and Space Administra-
tion to its very foundations.

Depending on one’s viewpoint, the circumlunar flight
of Apollo-8 can be viewed as a spectacular new begin-
ning for mankind, the opening of a vast new era of
limitless exploration, or as a giant act of technological
escapism in the face of pressing problems on earth. There
are earnest people who represent each of these views.

But whatever the verdict of history, what was achieved
in late December has clearly proved the technical va-
lidity of the Apollo program. To be sure, the Apollo
flights ahead—demonstration, within a few weeks, of
the rendezvous capability of the lunar excursion module
in earth orbit, followed by the test, without landing, of
the same piece of hardware in lunar orbit—both in-
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Steak and epes, the traditional launch-morning meal for
astronauts, are consumed with gusto by the Apolio-8 trio at
Cape Kennedy before dawn on day they left for the moon,
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With USAF Colonel Bor-
man in the lead, Navy
Captain Lovell in the
imiddle, and Air Force
Major Anders bringing
up rthe rear, the three
astronauts head for the
van that will rake them
te the launch pad. Each
carries a portable air-
conditioning unit. For
Anders, the moon flight
was hix first ride into
space. He was promoted
to lieutenant colonel
after his safe return.

Cape Kennedy, Fla., Dec. 21, 1968, 7:51 am.—a sight
seen by millions, the flawless launch of the giant Saturn V
booster that would take men, for the first time, to the moon,
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volve risks, as will the lunar-landing mission itself.

It now seems certain that, barring the unforeseeable.
the late President Kennedy's original deadline of a moon
landing before the end of the decade will be met, pos-
sibly as early as July of this year. The landing will truly
be a midsummer night’s dream come true, with the sce-
nario not by Shakespeare but by Jules Verne, H. G.
Wells, Arthur C. Clarke, and the rest of that tribe of
restless science-fictioneers who believed in it long ago.

Even as we look forward to the epochal landing on
the moon, there is considerable uncertainty about the
future course of the national space effort. During the
transition between the Johnson and Nixon Administra-
tions, the President-elect named a task force headed by
physicist Dr. Charles Townes of the University of Cali-
fornia at Berkeley to assess what already has been
achieved and to project future program possibilities. At
this writing, the task force report has not been released.
but even so, it is likely that more important to the
formulation of the post-Apollo course of the space
effort will be the views of Mr. Nixon’s science adviser.
Dr. Lee DuBridge, who before joining the government
served twenty-two years as president of the California
Institute of Technology. CalTech, through its Jet Pro-
pulsion Laboratory at Pasadena, Calif., has played a
major role in the NASA unmanned space-probe effort.

Dr. DuBridge comes to the White House with weighty
credentials. Not only a distinguished physicist, he is
also a long-time and savvy veteran of the government-
university partnership in research and development. He
was a leading light of the World War IT Massachusetts
Institute of Technology Radiation Laboratory, which
helped develop the wartime radar that contributed
mightily to the Allied victory.

The new presidential science adviser’s views on the
space program are what in other contexts might be
termed moderate. He has never been a vocal enthusiast
of manned spaceflight and, during the early post-Sputnik
period, he came down pretty hard on the side of un-
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There were VIPs aplenty
on hand for the launch.
Among those present:
Sen. Edward Kennedy,
whose brother, the late
President, proclaimed the
Apolle program. With
him in spectator stands
were Mrs. Kennedy, and at
right, T. Keith Glennan,
the first Administrator of
the National Aerenautics
and Space Administration.

All manner of electronic
ebservation and optical
equipment was used 1o
track the course of the

man-carrying Saturn V as
it roared skyward from
the pad. Just one of the
mechanical eves on the
heavens was this high-
powered telescopic ground
tracking camera, fol-
lowing the liftoff path.

manned space exploration and warned against over-
enthusiastic projections of such items as the military
value of the moon.

But it is also true that as the space program pro-
ceeded, Dr. DuBridge became more sympathetic to the
investment of money and talent in the effort. His basic
commitment, during his decades as a scientist-adminis-
trator who learned the academic/government ropes
early in the game, is to an orderly and sustained pro-
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gram of government support of basic and applied scien-
tific research. He is a strong advocate of basic research,
and that should please the many academicians who lately
have bemoaned the cuts in government funding of uni-
versity programs, occasioned for the most part by the
Vietnam War.

Precisely how Dr. DuBridge will manage as broker
among the many interests in the scientific and research
and development community, all demanding government
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ALL FOR ONE MAN:

Guidance and control trackers that give the
Scientific Experimenter accurate results.

The accuracy of the Space Experimenter’s data
is largely what determines the success of our
space flights. As a key man in these flights, he
must point the various experiments and gather
the data necessary for planning future manned
and unmanned flights.

The success of the Experimenter’s investiga-
tions, in turn, depends upon the accuracy of the
optical trackers and control systems which point
his instruments and guide the space vehicle.

Honeywell, working in cooperation with
NASA and the Department of Defense, aids
the Scientific Experimenter with precision opti-
cal trackers and guidance systems.

Currently, Honeywell is building the Fine
Sun Sensor for the Apollo Applications Program
which can point the solar experiments on the
Apollo Telescope Mount to an accuracy of 2.5
arc seconds. For the Mariner Mars '69 deep
space probe Honeywell is providing the Canopus
Star Tracker, the Far Encounter Planet Sensor
and the Narrow Angle Mars Gates which are
key elements of the control and stabilization
system.

Honeywell is ready to work with you now—
with space proven, ‘‘off the shelf’’ designs, result-
ing in a cost saving to the national space effort.

All with one goal uppermost in mind: more
effective Space and Defense programs.

Honeywell

AEROSPACE & DEFEMNSE GROUP

Helps make the Space Experimenter more effective




Camera aboard a C-135 flving at 35,000 feet got this dra-
matic shot of Saturn V hurtling into orbit minutes after
launch. Booster shape, exhaust plume are clearly visible.

Astronaut Lovell took time out, more than 100,000 miles
from earth, to wish his mother a happy birthday via televi-
sien. Flight Comumander Borman is ble behind him.

port, remains to be seen. But if anything, Lee Du-
Bridge is cool and has guts. And in his new role near
the center of power, his problem—and President Nixon's
—will be to balance society’s domestic requirements,
some of which lend themselves to costly technological

against the need to expand the economy and
national security and prestige through con-
cal superiority, the spearhead of which
is aerospace technology.

Against this background, on the space front, it is
easier to suggest what will nor happen in the short term
than what will take place. It is unlikely that the Nixon
Administration will take on, Kennedy-style, another
great adventure in space like the moon-landing program
announced in 1961. Mars, the next natural celestial
target for a manned landing, will have to wait, except
for unmanned probes. Instead, we may expect a heavier
concentration on manned earth-orbital programs with
emphasis on commercial, scientific, and military payoffs
plus a modest effort to set up scientific bases on the
moon itself if, after the first landing, it is decided that
conditions there do warrant such a program. There is no
reason to believe that facilities roughly analogous to the
scientific stations in the Antarctic would not be possible
on the moon.

Perhaps the most interesting question is who will
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undertake what? For NASA, the Apollo-8 mission was
a tremendous gamble with the full reputation of the
agency at stake, a reputation shaken badly by the Apollo
fire. And politics always enter into these matters. There
is little doubt that beyond the announced and necessary
objectives of proving out communications, navigation,
and other Apollo equipment through circumlunar flight,
MNASA also understandably was attempting to persuade
the incoming Administration to consider and to buy the
post-Apollo programs advanced by the agency for
several years.

It should be noted, incidentally, that despite the
daring of the circumlunar flight and the fact that it was
not originally a part of the Apollo program, the option
of flying around the moon without a landing has for
some time been an announced option at NASA, As far
back as 1965, Dr. Robert C. Seamans, Ir., then Deputy
Administrator of NASA and now Secretary-designate
of the Air Force, told Congress “we have made a pro-
vision in our planning for [a manned circumlunar mis-
sion so that] we can do [it] if required.”

Dr. Seamans was long gone from the space agency
by last fall when Apollo’s program director, USAF Lt.
Gen. Samuel Phillips, and his colleagues became con-
vinced that the flight around the moon made sense.
Thus. much of the credit for pushing ahead with the
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Taken from lunar orbit
with a long-focal-
length lens, this photo-
graph of the lunar
crater Goclenius
shows guite clearly

the prominent rill that
crosses the crater rim.
Goclenius is some 40
miles in diameter.

This is but one of the
incredible array of
close-up photos of the
moon taken by Apollo-
& crew. Astronaut An-
ders was the “official
photographer.”

flight goes to Acting NASA Administrator Dr. Thomas
O. Paine and James E. Webb, then preparing for his
exit from the top NASA post. The success of Apollo-7
helped a great deal to clear the way for the decision to
carry out the Apollo-8 mission.

If there is a single manned space project NASA wants
to work toward at this juncture, it is the large manned
space station in earth orbit, the sort of spaceborne
facility that eventually might support as many as fifty
men, resupplied by orbital ferries, for periods of a year
and more. The first step toward that objective would be
NASA's Orbital Workshop, using Apollo-Saturn hard-
ware to house a three-man crew, for a month or so, in
carth orbit to test out environmental systems, equip-
ment, and the general ability of crews to operate effec-
tively for weeks at a time in an area considerably larger
than the relatively cramped quarters of an Apollo.

But the Orbital Workshop idea, valid as it is, does col-
lide with the Air Force's Manned Orbiting Laboratory
(MOL) project, Despite differences in hardware (al-
though the Air Force has borrowed and altered the
Gemini capsule for MOL as the carrier to orbit for the
crew and from which they will crawl into the MOL
canister), the two projects continue to be competitive,
and even duplicative, to many observers in and out of
government.
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Some have urged merging the two projects and estab-
lishing a joint NASA-USAF task force to develop the
preliminary capability leading to the large space stations
of the future. And depending on whom you talk to,
both the Air Force and NASA have found reasons why
such a merger, at least in the short term, cammot be
effected. The reasons range from the classified nature
of the MOL program to the alleged unwillingness of the
two agencies to work together,

Chances are that both projects will survive and some-
how the new Administration will find ways, as its prede-
cessors have, to jugele the finances to keep both efforts
going. On the military side, if anything, the appoint-
ment of Dr. Seamans, who did much during his long

‘al o

tenure at NASA to get that agency on an even keel. to
the Air Force Secretariat, should augur well for the Air
Force MOL, Dr. Seamans, whose familiarity with and
participation in Air Force R&D programs goes back
many Years, came out strongly for manned military
space capability in a statement shortly after his appoint-
ment.

“There are,” he declared, “clearly requirements for a
strong space program as part of the defense activities,
One of my jobs will be to make sure that we are use all
the technology that comes along.”

Some observers, on the strength of this statement and
also on the basis of Republican campaign declarations,
are predicting a sharp cutback in NASA budgets and a

An unprecedented sight for human eyes. This oblique photo of the gray and desolate curve of the moon looks south on the
lunar far side. The vista begins south of a large unnamed crater and extends to the moon's horizon, some 275 miles away.

6
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Home from the moon
and debarking from the
chopper that took them _ - "

fo waiting recovery ship, [
Navy carrier Yorktown, z
the Apollo-8 crew greets
welcoming ship's com-
pany. Left to right, a
freshly shaved Frank
Borman, a bearded Jim
Lovell, and a bearded
Bill Anders. Borman
said later he'd decided
to trim six davs’ gprowth
on board the helicopter.

shift in emphasis from NASA to the Air Force and
Defense Department on the space front. This may well
be an exaggerated view. What seems far more likely is
a kind of leveling off for NASA, with the civil agency
being given every opportunity—and some of the money
it wants—to advance its case for and to fund the de-
velopment of extended, large-space-station capability
and other programs with pragmatic payoff potential such
as earth-resource observation satellite systems. Toward
the latter end, NASA already has, and wisely, solicited
the financial support of other US government agencies
interested in the yield of data from space.

What should and may happen in the Nixon Adminis-
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tration is the development of some sense of balance
between useful NASA programs and useful, and vitally
necessary, military programs, Despite the excitement
engendered by the Apollo-8 flight, and the fact that we
did beat the Russians to the moon, there can be no
blinking at Soviet concentration, with a seemingly end-
less launch program of so-called scientific satellites into
earth orbit, on the space close to our planet. The Soviet
fractional-orbit bombardment capability has nightmare
potential, and there is a clear need to find ways to
counter it. This should not be forgotten in the under-
standable euphoria following the successful circumlunar
flight.

Apollo-8's navieation was so
good that capsule landed

in the backyard of the USS
Yorktown afrer successful
reentry. The Pacific splash-
down took place before
dawn. The capsule was
quickly sighted. and Navy
frogmen were soon on the
scene the morning of De-
cember 27 1o pet if ready
for transit by chopper to the
Yorktown. This was the
scene as a fropman waved
te the Yorktown crew just
before the circumlunar
spacecraft was hoisted
aboard the carrier.




The Nixon Administration has its work cut out. It
has to find ways to continue the steady march of tech-
nological progress toward the extended space capability
NASA has spearheaded in the remarkable eight years
since John Kennedy announced the moon-landing pro-
gram. At the same time, the new Administration must
face the decision to advance military space capability
significantly. That capability could be crucial to keeping
the peace for the next several years.

The balance will be difficult to arrange in view of the

Dawn had come to the
Pacific as the world’s
most famous piece of hard-
ware was finally hoisted
aboard the Yorktown,
looking in pretty pood
shape considering what

it went through during

its fiery reentry into the
earth’s atmosphere.

continuing costs of the Vietnamese War and the press
of domestic problems. Despite the hopes of a few months
ago, the war seems no closer to settlement. And even if
the war should be brought to a close, it does not neces-
sarily mean that any huge flood of money will become
immediately available for advanced R&D, in view of the
restocking of the armed forces that will be necessary.
How the new Administration handles this balancing act
will be a good measure of its intelligence and courage.
—EnND

The Apolle-8 astro-
narits, in pajomas and
robes aboard the York-
town, receive congril-
ulations from Presi-
dent Johnson. Soon to
come was 4 succession
of honors: appearance
before joint session

af Congress, medals
fram the President, a
ticker-tape parade

in New York.
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We don't wait to find out. Because our over 700,000 miles of U.S. and Cang- Result: no matter what the failure, res-
network carries high priority govern-  dian broadband facilities, taration time for service through a dis-

ment and military traffic, including s frequently only a matter of

AUTOVON, SAC, and NORAD/ADC, our ~ Each RCO keeps an eye on all broad-  fast. g minutes.

immediate response is to restore the  Dand channels in its territory. When a

link as fast as possible. failure occurs RCO pe 2| are noti- A tr eliable communications net-
fied immediately, pinpoint affected VD g ght-line operation,

That's why we set up thirteen Restora- channels, select alternate routes, and [ \ 'r cauq .,~,.t.'|; rprc.ur_e all

tion Control Office’s (RCO's) to monitor switch to “go" communications.
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Geese, highly sensitive by nature to intrusion, were used by the ancients as an enemy
detection device. They are credited with saving Rome from invasion by barbarians,

135 BE INIE SNl
A Page From The History of Surveillance ’-5

Applied Technology is making history today as a quick reaction developer and
manufacturer of sophisticated electronic warfare equipment. Our ECM .
products are noted for providing maximum utilization, easy upkeepand . 2k g
gasy checkout. They have been employed with considerable effective- '

ness in Vietnam and are credited with saving many lives.

If you would like to be part of tomorrow’s ECM achievements,
call or write Applied Technology. ATI is conducting
a talent search for rare individuals with
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organization that knows electronic warfare needs Rare Individuals
for important national defense programs,
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News and Comment
about Afr Force People . ..
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The Air Force and Its People

AFA’s 1969 National Convention will strongly empha-
size Air Force people. The Convention will be held in
Houston, Tex., from March 18 through 21.

The Convention will feature the first national meeting
of base Junior Officer Council representatives, Fifty JOC
chairmen are being invited to participate. The [Junior
Officers Advisory Council of AFA will act as host at this
conference. Only major areas of concern to the junior
officer community will be considered, and a number of im-
portant recommendations are expected to flow from this
meeting. The Air Force will allocate twe fifty spaces for
attendance to the various commands,

A key feature of the Convention will be the first person-
nel symposium to be held at an AFA event, Distingnished
participants will be Gen, J. P. McConnell, Air Force Chief
of Staff; the new Assistant Secretary of the Air Force for
Manpower (unnamed at this time); Lt. Gen. John W. Car-
penter, 111, DCS/Personnel; Maj. Gen. Robert ]. Dixom,
Commander of the USAF Military Personnel Center; John
A. Watts, Director of Civilian Personnel, Hq. USAF: Col.
Jeanne M. Holm, Director, Women in the Air Force; and
Chief Master Sergeant of the Air Force Paul Airey. The
title of this symposium will be “The Air Force and Its
People.”

The Air Force Military Personnel Center also will move
a major part of its career counseling office from Randolph
AFB to be on hand at the Convention to provide on-the-
sCene career cmmseling;: lo act h'(‘-:!ut'_.' persmmel_ Arrange-
ments have been made to set up a remote computer Hed

Brig, Gen., John H. Buckner (right) receives the Order of
Daedalinns Muir S. Fairchild Award from Lt Gen. A, P.
Clark, Commander of Air University, in ceremonies at Max-
well AFB, Ala. General Buckner was honored for contribu-
tions to professional military edueation in the Air Foree.
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into the master computer at Randolph, This will make it
possible to provide worldwide locator service and personnel
records review to those interested. These features should
prove popular among those attending the Convention.

Interim Report on the Hubbell Pay Study

As we went to press the Hubbell proposals for 4 com-
pletely new military compensation and retirement system
had not gotten out of the Pentagon or been cleared by the
Bureau of the Budget for transmittal to the Congress. With
time running out on the Johnson Administration, there
seems little chance of favorable action during this session
of Congress. With only bits and pieces of the very compli-
cated proposals released or leaked to the press, personnel in
the field have reacted quite negatively because of the lack
of information, or misinformation and rumor. Reports from
the House Armed Services Committee were that mail re-
ferring to the plan was running thirty to one against it. We
hope to clear up a great deal of this confusion in the next
issue of this magazine when Louis R. Stockstill will make
a full and definitive report on the package and its compo-
nents. Until recently, Mr. Stockstill was Editor of the Jour-
nal of the Armed Forces, where he had covered the Pentagon
and Capitol Hill for the last twenty vears. He s an expert
on legislation and particularly that which affects military
personnel.

We hope vou'll watch for his report next month and
then make up your own minds how vou feel about this
revolutionary proposal.

{Continued on following page)

Two of the three Civil Service Commissioners join with AFA’s
Civilian Personnel Couneil at recent meeting in Washington
to disenss AF civilian personnel problems, From lefi: Com-
missioner L. J. Andolsek ; D, S, Dawson, Couneil Chmn. : Jess
Larson, AFA Board Chmn.; Commissioner R. E, Hampton.
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Civilian Personnel Council Meets

At its December meeting in Washington, the AFA Civil-
ian Personnel Council met to hear many top officials dis-
cuss personnel problems affecting civilian employees of the
government, and particularly the Air Force.

Of great interest to Council members was the meat-ax
approach taken by Congress to reduce the number of Civil
Service employees on the payroll to the July 1, 1966, level.
This forced reduction, which will continue until the spring
of 1970 unless Congress relents, has created extremely
difficult problems in all government agencies. A Bureau of
the Budget official, who discussed the problem with the
Couneil, pointed out that the Administration opposed this
method of economizing. The Couneil, after considering this
problem, agreed to a resolution that urges Congress to take
a more selective approach to reduction of civilian em-
plovees based on priorities and missions of the various
agencies.

Another highlight of the meeting was a discussion led
by Republican Commissioner Robert E. Hampton of the
three-member Civil Service Commission concerning the
effects the new Administration may have on the Civil Ser-
vice employees. As of this writing, Mr. Hampton is ex-
pected to be appointed by Mr. Nixon as Chairman of the
Commission. He indicated that he saw very few legisla-
Hive proposals in the Civil Service area in the forthcoming
Congress. He emphasized that efforts would be continued
by the Commission in the areas of a more sound Civil Ser-
vice retirement fund, increased per diem, enactment of the
new executive pay scales, increase in the number of super
grades, and improved fringe benefits.

Charles W. King, Director of Civilian Personnel of the

At Carswell AFB, Tex., Brig. Gen. John W. Hoff (right)
admires the special Military Airlift Command plague that
was presented to the 312th Military Airlift Wing (Reserve)
by Lt. Gen. James W. Wilson, MAC's Vice Commander, in
recognition of the 100,000 hours of accident-free flying in
C-124 Globemasters. The 512th is the first Air Foree Re-
serve flving wing to achieve the hallmark in flving safery.
General Hoff is Wing Commander. During flight-line cere-
monies the Reserve unit also received the Air Foree Out-
standing Unit Award and various other commendations,

B2

At a Pentagon ceremony, Gen. John D. Ryan, Air Foree
Viee Chief of Staff (left), presented the Distinguished Ser-
vice Medal to Maj. Gen. Richard L. Meiling on the oecasion
of his retirement from the Air Foree Reserve (Medical).
This is only the third time this honor has been bestowed on
an AF HReserve officer. General Meiling waos cited for his
“difficult and responsible assignments™ participating in
planning the operation of the Air Foree Medieal Service.

Air Force Systems Command, reported on the trial re-
tirement program now being undertaken by that Com-
mand. Unlike the military, the Civil Service employee can
continue his government career until the mandatory re-
tirement age of seventy, even though he can voluntarily
retire as early as age fiftv-five. An increasing problem
among civilian emplovees is the aging of the force. AFSC
is testing a program that allows any eligible civilian em-
plovee to elect retirement on a trial basis. Those who val-
unteer may retire for one year with the option of retumming
to povernment employment at the same grade if they find
retirement not to their liking. Indications are that this pro-
gram, if it proves successful, will be adopted throughout
the Air Force and many other government agencies.

The Council went on record reaffirming its support of
AFA resolutions that call for an increase in domestic per
diem rates, tax exclusion for service by civilian emplovees
and military personnel in Vietnam, and amendments to
the dual-compensation act to rectify the inequities suffered
by Begular officers in the forfeiture of pay as the price for
civilian employment with the government. The Council
also urged that Congress change the law to permit retire-
ment credit for unused sick leave.

“Why Didn’t | Get Promoted?”*

For years the Air Force enlisted promotion system has
never been able to answer the guestion of why an individ-
ual was not promoted. After extensive hearings before the
House Armed Senvices Committee, the Air Force agreed to
adopt a weighted criteria airman promotion system that
had *“visibility.” The Airmen Council of the Air Force As-
sociation had urged the Air Force to do this. Planning to
implement the new system has clearly indicated that op-
erating it will be expensive both in personnel and money.
We believe, however, that it will more than pay for itself
in improved morale and increased retention. According to
the latest report, the Air Force is still only retaining about
eighteen percent of its first-term enlistees.

The Air Force is moving rapidly to redesign enlisted
promotions to E-4 and above. The new program is based
on weighted criteria and is known as the Weighted Air-
man Promotion System (WAPS).

Principal features of the WAPS are Air Force-wide com-
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petition within each eareer fiekl and improved visibility,
Each man will know the promotion factors and their rela-
tive weight and will be able to determine how he medsures
up against his contemporaries. In addition, he will be able
to compare his point standing with the minimum score for
promotion in his Air Force Specialty Code (AFSC).

Visibility is provided through a point svstem based on
various weighted factors. These are board evaluations, Air-
man Performance Reports (APRs), decorations, time-in-
grade, lime-in-service, Skill Knowledge Test (SKT) and
the new Promotion Fitness Examination (PFE), which are
for E-4 through E-T only, and the USAF Supervisory Ex-
amination (USAFSE), for E-§ and E-9. The PFE is a
new test which measures a candidate’s knowledge of mili-
tary matters, including supervisory techniques, manage-
ment, military justice, safety, and security.

Maximum possible points: board evaluation—100 for
E-4 through E-7; 150 for E-8 and E-9; APRs—135; dec-
orations—23; time-in-grade—=B60; time-in-service—40: SKT
—45; PFE—Y5; and USAFSE—95. Possible points could
total 505 for E-8 and E-9 and 550 for E-4 through E-7.
Board evaluation will be based on education, favorable
communication, remarks section of APRs, self-improvement
efforts, and level of command experience.

An airman not selected for promotion will receive a
“promotion notice card” listing his points for each weighted
factor, his total score, and the minimum total score re-
quired for promotion within his AFSC during that specific
evele.

The minimum, or cotoff, score within each AFSC will
vary from evele to cvele, depending on the selection ob-
jectives (number of people who ean be promoted ) and
the level of competition within each AFSC.

USAF Military Personnel Center officials sav that bases
will begin gathering data on each individual's APR and
decorations this month. Other required information al-
ready is on record at Consolidated Base Personnel Offices.

Testing for the next E-8, E-9 cycle starts on September
1, 1969, and ends November 30, 1969. Some 38,000 mas-
ters and seniors are expected to take the USAFSE this
evele,

In August 1969, the first PFE and SKT will be admin-
istered to eligible candidates for grades E-4 through E-7.
Tests are to be completed in February 1970.

Personnel eligible for promotion will be required to un-
dergo annual testing. SKT scores can be used for promo-
tions and skill upgrading if the test is taken within a pro-
motion testing cycle. All three examinations will be changed
periodically.

Airmen first class through technical sergeants have two
more chances to be promoted under the system in exis-
tence today while masters and seniors will compete under
the new system during their next cycle.

The necessity for boards was one item evaluated in the
Alaskan Air Command's recent test of the weighted Factors.
If research indicates that selection by boards agrees with
selections made by a weighted system without a board
evaluation, boards might be discontinued for E-4 through
E-7.

Parting Shots

* The Defense Department will again sponsor legisla-
tion to remove the dual-compensation restrictions on re-
tired Regular officers. The proposed legislation now is being
staffed in the services, and we're assured that all concur
in it. The Burean of the Budget, which refused to move
the bill on to Congress last vear, will, we predict, approve

{Continued on following page)
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ear of the apache

SENSITIVE...
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PERFECTED -
That's what

VEG&JS MODEL 801C
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slotted blade, C-band antenna had to be when
it provided the acute senses for a special
purpose Nike Apache missile. Used as part of
the C-band radar transponder system in this
program, the Nike Apache turned a sensitive
ear to tracking radar and returned an
enhanced radar signal. The VEGA 801C
antenna is lightweight, rugged and designed
for minimum aerodynamic drag.

Picture VEGA antennas handling the next
missile, drone, aircraft or satellite program
you're involved in. In every way, VEGA fits into
the picture. Contact:

VEGA PRECISION LABORATORIES, INC.
239 Maple Avenue, Vienna, Virginia 22180
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Air Force Maj. Gen. Walter B, Putnam (left), Civil Air
Patrol's National Commander, talks with (left to right) Air
Force Col. Frank Borman, Navy Capt. James A. Lovell, and
Air Force Maj. William A. Anders about their planned lunar
vovage in the Apollo-8 spacecraft. The CAP Commander
visited the Manned Spacecraft Center, Honston, Tex., early
in December to present the astronauts with an organiza-
tional charter designating them the Apollo-8 CAP Squadron.

it under the new Administration. It is reported that Bryee
Harlow, Chief of Legislation for the Nixon Administration,
strongly favors the bill. Oppaosition in Congress, and among
many government agencies, remains strong.

» Effective February 1, a four percent cost-of-living al-
lowance increase will be paid to retirees whose date of
retirement was prior to July 1, 1968, For retirees after
July 1, 1968, the increase will be 2.1 percent. These in-
creases will show up in the March paychecks.

® Congressman F. Edward Hébert of Louisiana has the
distinction this year of submitting the first bill in Congress
—H.R. 1. He proposes again to establish a Uniformed
Services Medical Academy in the Washington area. Mr.
Hébert has for vears championed this cause. Up until very
recently the Defense Department and the services strong-
ly opposed the idea. While there has been some softening
of position in the Defense Department, it still opposes it.
The school, as envisioned by Mr. Hébert, would produce
100 career medical officers each vear for the uniformed
services, Hearings on the measure are now definitely
planned, and the school could become a reality within the
next two vears. AFA’s Medical Advisory Council has en-
dorsed the proposal.

s The Air Force, considerably behind the Army and
Navy in the matter of service history, is taking a giant step
to rectify this situation. A team of sixteen professional
historians is being set up in the Washington area on a con-
tinuing basis to take on this new task. Maj. Gen. Richard
A. Grussendorf is being recalled from retirement to head
up this effort, according to insiders.

® The third Air Force Cross awarded other than post-
humously to an enlisted man was presented recently to
Sgt. Thomas A, Newman, a pararescue specialist. The
presentation itself was made by Gen. Howell M. Estes,
Jr., Commander of the Military Airlift Command. Sergeant
Newman distinguished himself by extraordinary heroism
in connection with the rescue of an injured downed pilot
under heavy enemy fire in Vietnam. The other two en-
listedd recipients of the Air Force Cross were also para-
rescue men,

e A Board of Officers will convene at the Air Reserve
Personnel Center on March 17-28 to consider eligible lieu-
tenant colonels in the Air Force Reserve, both on and off
extended active duty, for promotion to the permanent
grade of colonel. To be eligible for consideration, officers
must have a promotion service date of July 30, 1965, or
earlier. Eligible officers may submit letters under the pro-
visions of paragraph 60-3, Air Force Manual 35-3. The
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Board is not authorized to consider letters of recommenda-
tion.

® An Air Force Reserve acromedical evacuation group
(associate) will be formed at Scott AFB, 111, in July by the
redesignation of the 932d Military Airlift Group (Reserve).
The first of its kind, the group will utilize the new McDon-
nell Douglas C-9 Nightingale “fying hospital ward” (see
cover story, Jan. 69 AF/SD) and other equipment of the
Scott-based 375th Aeromedical Airlift Wing. The new
group will have aeromedical airlift, materiel, and support
squaclrons, Reserve flving and medical crews will make
the transition to the C-9 and join their active-duty. counter-
parts in flving medical evacuation missions whether as all-
Reserve crews or with active-duty personnel of the 375th
Wing. This reorganization will permit Air Force Reservists
to train with and fly the latest Air Force air evacuation
aircraft.

® As mentioned above, the Air Force is having a tough
time retaining its first-term enlistees. It was recently an-
nounced that there would be a speed-up in the early re-
lease program of first-term enlistees by eight to ten months.
This action is being brought on by a DoD-imposed budget
ceiling. This “hurry up and get 'em out” action slated for
February can only further damage retention. Airmen
[)rlZ‘HL*Hﬂ} assigned overseas will not have their tours cur-
tailed as a result of this program, however,

® The Civilian Personnel Council of AFA has recom-
mended that a svstem be developed to allow eredit toward
retirement for unused sick leave. Congressman Dominick
V. Daniels (N.].), Chairman of the Retirement Subcom-
mittee of the House Post Office & Civil Service Committee,
agrees with our Coumeil and has introduced legislation that
would make this possible. His hill also would liberalize
Civil Service retirement and at the same time raise the six
and one-half percent retirement contribution to seven per-
cent and thereby make the Civil Service Retirement Fund
more financially sound.

SENIOR STAFF CHANGES

B/G John W. Baer, from Dep. Cmdr., MAC, Bangkok,
Thailand, to Dir.., Near East and South Asia Region, OSD
(ISA), Washington, D. C. . . . M/G Gordon F. Blood, from
DCS/0ps, Tth AF, PACAF, Vietnam, to DCS/Plans & Ops,
USAFE, Wiesbaden, Germany, replacing M/G David C.
Jones . . . Dr. George A. Contos, from Asst. for Spec.
Studies, Office of Ops Analysis, Hq. USAF, to Scientific
Adviser for Joint Continental Def. Svstems Integration
Planning Staff, JCS . . . B/G Frank K, Everest, Jr., from
Dir. of Aerospace Safety, Office of 1G, Norton AFB, Calif.,
to Asst. Dir. (Operational Test & Evaluation), OSD/R&E.

M/G David C. Jones, from DCS/Plans & Ops, USAFE,
Wiesbaden, Germany, to DCS/Ops, Tth AF. PACAF, Viet-
nam, replacing M/G Gordon F. Blood . . . B/G Thomas B.
Kennedy, from Dep. ACS/Studies and Analysis, Hg. USAF,
to Dep. Spec. Asst. for Strategic Mobility, Office of JCS,
replacing B/G Fred W. Vetter, Jr. . . . B/G Benjamin H.
King, from Cmd. 1G, Hq. ADC, Ent AFB, Colo., to Dir.
of Aerospace Safety, Office of 1G, Norton AFB, Calif,, re-
placing B/G Frank K. Everest, Jr. ... Dr. William L,
Lehman, from Asst. for Laboratories to Deputy for Labo-
ratories, Office of Asst. Secy. (R&D), Hg. USAF . .. Dr.
Robert N, Schwartz, from Dir. of Ops Analysis, Tth AF,
PACAF, Vietnam, to Asst. for Spec. Studies, Office of Ops
Analysis, Hg. USAF, replacing Dr. George A. Contos . ..
B/G Fred W. Vetter, Jr., from Dep. Spec. Asst. for Stra-
tegic Mobility, Office of JCS, to Cmdr., 436th Military
Airlift Wing, MAC, Dover AFB, Del.

RETIREMENTS: B/G William H. Lumpkin.—Exp
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IN EFﬁCE .
(A satellite moves through space,

flips out a huilnw metal sphere the
size of a tennis ball and scans the
ball’s changing pasition in relation

to the stars behind it. Computer
analysis of this data enables Control
Data scientists to pinpoint the
satellite’s position in space.

This self-contained space navigation
systeam, known as 'Pinball”, will be .
invaluable to astronauts should they lose communica-
tion with earth’ or earth-bound tracking facilities. To
determine both the attitude and position of the space-
craft the system must handle highly complex mathe-
matical calculations involving many unknowns, Control
Dnm on-board computers small enough for spacecraft
y!t puwurlul anough 1o salve the complex calculations
-imuh&d are now being developed by our scientists.

AEROSPACE... 7
A remarkable new fire control ,-{f."
system working in conjunction I|
with an airborne weapons system
that includes multiple air-to-air

missiles senses a/l potential targets
within range and fires and guides all
missiles al each separate target according 1o priority

.. all within seconds.

The heart of this system is a 60-lb. miniature Control
Data computer that keeps track of multiple targets
detected by on-board sensors as well as targets pre-
sented 1o the system via data links from early warning
and intercept control aircraft, surface ships, and ground
stations. In addition, the computer evaluates the threat,
generates steering information for the pilot and

assists the aircraft’s Missile Contral Officer in

the assignment and commitment of missiles

to targets,




ON THE GROUND...

The Control Data Tactical Operating
System enables a field commander  §
to receive vital decision making data

in real time from a command and
control system that includes air, sea
and land transportable remote terminals, mobile central
computer complexes plus communications systems
linked 1o all elements in an integrated network, By
staying on top of fast changing conditions that exist
in the tactical environment, his mission is accomplished.

An important part of this command/control system is
Control Data's overall display capability. One example:
A remarkable new plasma display — a thin, compact
electranic screen that combines the electrical and
optical properties of gas to visually display data re-
ceived directly from a digital computer. The plasma
display is one of a variety of Contral Data displays
that are compact and lightweight. Applications for
these: displays include shipboard, submarine, and air-
craft displays in addition to Army van-mounted units
and portable field displays.

CONTROL DATA

CORPORATION

IN HYDROSPACE. ..

A fleet ballistic missile breaks the
surface of the water and streaks
toward its target thousands of miles
away. The control of the mission
is determined by a real time digital
computer developed by Control Data ™ | |
in addition to its involvement in the ! |
flaat ballistic missile programs; Cantrol !
Data is engaged in a variety of Anti-Submarine Warfare
(ASW) programs. Control Data réesearch has led to
precise ' synchronization techniques which provide
greatly increased performance for station-keeping and
mission coardinatian.
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for every
challenge
Vou face, youll
find capability
O match at
Control Data

Full in-house capability state-of-the-art technology

In the areas of research, development and manufacturing, Control
Data has established permanent facilities for producing thin-film
memories, microelectronic circuitry and multi-layer boards. Using
these facilities and advanced technology including large-scale
integration, Control Data combines high speed, reliability and main-
tainability within the constraints of minimum size, weight and
power requirements diclated by aerospace, avionics and hydrospace
applications. Control Data’s resources are capable of total problem
solution from concept formulation to final design and production.

Quick reaction capability (QRC)

Control Data has consistently proved its Quick Reaction Capability
by providing solutions to problems in minimum time. For example,
one of the smallest programmable computers ever built — a tiny
microelectronic digital computer designed to MIL-E-5400 speci-
fications and weighing less than 13 |bs. — was engineered for a
specific aircraft and delivered in only six months. Working in a
QRC/User environment, Control Data has also delivered to the
armed forces several systems designed to meet current Tactical
Military Requirements.
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Satellites to Gather Earth-Resources Data

A major effort to utilize orbiting spacecraft ftted with
remote sensors to discover, map, and evaluate earth re-
sources is expected to be initiated in the 1970s.

The project, the result of a natural scientific progres-
ston involving available and oncoming technology, will
be motivated by the prospect of wide-scale economic and
cultural benefits, The earth resources to be explored en-
compass such broad endeavors as agriculture and forestry,
geology, hvdrology, and oceanography, as well as geo-
graphic features. Each category offers numerous areas
for investigation and development.

Such specially equipped satellites will not be used
exclusively, since they can't contend with all the opera-
tional problems, but for tasks requiring observation they
will considerably augment aircraft reconnaissance, which
will continue as the primary tool. The satellites’ greatest
contribution will be to provide continuous, repetitive,
change-noting observational data. Also, the satellites will
be able to supply a svnoptic (over-all) view of the earth,
in contrast to the relatively limited mapping performed
through use of aircraft.

Other factors favoring earth-resources surveillance via
satellite is that access to remote areas is possible and
the satellites provide vibration-free platforms for sensors.
For long-term global applications, satellites may offer
significant savings over aircraft in gathering the same data,

Possible MOL Use

The groundwork for a fullscale earth-resources effort
already has been established by NASA through its
Manned Spacecraft Center at Houston, Tex., using air-
craft to carry remote sensors in a program that began
in 1964, This has been largely a preliminary program to
evaluate and develop airborne sensor systems,

The transition to an earth-resources spaceflight pro-
gram for global coverage, expanded from limited-area
aircraft coverage, might be given strong impetus through
a joint NASA-USAF project. Such a cooperative effort
could have many benefits. The Air Force might contribute
use of its Manned Orbiting Laboratory (MOL), poten-
tially a highly sophisticated vehicle, as a manned space
platform to test an array of remote sensors and associated
instrumentation. MOL also would possess an extended
orbiting capability, using resupply ferries to shuttle equip-
ment and data between space and the earth. Such a
use of MOL in any earth-resources program could set
the pattern for future advantageous cooperation between
NASA and the Air Force, with benefits in terms of both
data-exchange and economy,

Acrospace firms are gearing up for a role in NASA's
future earth-resources spaceflight program. Many have
committed their own funds, preparing to participate in
areas related to the spacecraft, sensors, and data-handling
equipment. Included are Boeing, General Electric, Hughes
Aircraft Co., Lockheed Missiles & Space Co., McDonnell
Douglas Astronautics, North American Rockwell, Radio
Corporation of America, and TRW Systems.
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Current Activities

NASA's current earth-resources program includes two
major undertakings:

o The programs to develop sensor technology, con-
ducted by the Manned Spacecraft Center, are expected
to extend through 1975, The aircraft currently in use are
a Convair 240 and a Lockheed Electra, both equipped
with remote sensors. The Convair 240 will be phased out
and NASA expects to add an Air Force Lockheed C-130
and a Martin RB-57. The C-130 is being outfitted at
Ellington AFB, Tex., and is expected early this year.
The RB-57 is scheduled to be available in July.

® Preparation for unmanned spaceflight in the early
19705 includes examination of spacecraft types, candi-
date sensors, ground equipment, data-management, and
mission-planning techniques. Prime responsibility cur-
rently is assumed by NASA headquarters, but, as plans
firm, control of specific efforts will probably be shifted
to the various NASA centers.

For Fiscal 1969, NASA's budget for the earth-resources
project is some $12 million, About $10 million of this is
probably being allocated to the current aircraft effort,
and $2 million to the preparational phase for unmanned
spaceflight associated with an earth-resources effort.

In the early 1970s, when NASA begins its programs
for earth-resources operational spacecraft, sensors, and
associated equipment, the budget may reach $200 million
per vear.

The sensors NASA is testing aboard aireraft include
radar, infrared, microwave, and ultraviolet sensors, and
magnetometers. And while various sensors generally are
selected for specific tasks, the intermix, or multzensing
capability, will permit fairly complete analyses, with the
aireraft flights establishing sensor validity for future space
applications. NASA is not interested in sensor develop-
ment for aircraft operation per se, but to evaluate data-
capability for future space missions.

Participating Efforts

Other government agencies working with NASA in its
earth-resources program, or who are keenly interested,
include the Departments of Agriculture, Interior, Com-
merce, Housing and Urban Development, Health, Educa-
tion and Welfare, the Navy Oceanographic Office, and
the National Research Council. Aerospace-industry mem-
bers also are involved, and several universities including
Michigan, California at Berkeley, Stanford, Purdue, Kan-
sas, Nevada, and Texas A&M.

The interest of these government agencies, industry
and educational institutions, and the potential for scien-
tific fallout that may ultimately benefit the public, cer-
tainly will strengthen NASA's intention to conduct a
sophisticated program.

Conceivably, the Department of Defense might evince
an interest in such a program as a means of aequiring
an accurate picture of the natural resources of potential
enemies. Such intelligence might involve raw materials,

{ Continued on following page)
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CONTIMUED
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figuration envi-
sioned by TRW
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nature of terrain, hydrology, perhaps even certain geo-
graphical and meteorological data, as well as potential
locations for bases and transportation routes.

Probable Schedule

The initial NASA unmanned earth-resources technology
satellite (ERTS) probably will be launched between 1971
and 1973, Transition to an operational system from
exploratory flights would come later in the 1970s. The
initial spacecraft likely will weigh around 1,000 pounds
gross, including a pavload of approximately 200 pounds
of sensors and associated equipment. The spacecraft prob-
ably would be launched by a Thor-Delta booster.

The payload of this ERTS is expected to contain three
return-beam RCA Vidicons to return pictures in the visible
spectrum, with each of these TV cameras operating in a
discrete portion of the spectrum. Another piece of equip-
ment likely to be included is an optical-mechanical scanner
—a camera-type svstem using photo multiplier techniques,
It will sweep three areas in the visible spectrum and one
area in the low infrared portion.

A data-collection system in the payload could interro-
gate ground- or sea-based sensors as the satellite passed
over specific locations. The earth-based sensors would
transmit data to the satellite for relay to ground receiver
stations when it approached them. The interrogated earth-
based sensors could be located anywhere in the world,
but for the early missions they probably will be located
in the Western Hemisphere.

NASA is studving an array of other sensors for advanced
missions, including laser altimeters, side-looking radars,
and varions microwave devices.

The ERTS likely will be placed in a sun-synchronized
orbit, permitting sensors to view at a constant sun angle
with earth illumination staying approximately steady, The
circular orbit may have an altitude of 500 nautical miles.

A request for proposals is expected to be issued to in-
dustry early in 1969 for a design study of the first genera-
tion ERTS incorporating the NASA-specified payload.

g2

FARRASTmAY
SO PO DIARAYE

AETROR DY
ALY PHYLACS

-
BRRLE STATION CHRATICH
T LIVING DALAKTER

EEmsEEw

"‘hh L=t B ]

Alternate Scheme

Some industry members, specifically TRW Systems en-
gineers, believe that the earth-resources spaceflight pro-
gram might advantageously be kicked off with a small,
low-cost satellite to perform a limited-objective mission be-
fore the full-blown ERTS program gets under way. This
approach might envision a spacecraft with a gross weight
of 150 to 250 pounds carrving a payvload of approximately
thirty pounds, including the return-beam Vidicon or some
other optical device such as an imaging spectrophotometer.

It would be possible for the 150-pound version of this
spacecraft to be carried piggyback by another satellite. The
250-pound satellite could be launched by a Scout booster,
at an over-all cost of about 85 million.

The limited-objective mission would be a “crawl-before-
vou-walk” exercise to evaluate application of sensors and at-
titude-position devices, and analyze procedures to process
and apply the data to user requirements. In contrast, a
full-scale ERTS experiment might cost $20 to $25 million
for the booster, spacecraft, payload, and some data-pro-
cessing. It also may provide a saturation of data before
capability exists to determine such data’s usefulness.

While reconnaissance generally is concerned with rela-
tively limited areas, the earth-resources satellite must be
global in nature to be meaningful. However, despite the
broadly parallel funetions of the two observational modes,
they also have major differences. For example, the pictures
taken from such observational satellites as Tiros and Nim-
bus weather satellites and the Applications Technology
Satellite strongly emphasize that the earth is surrounded by
a very cloudy environment. Thus, with an earth-resources
satellite much data to be obtained will have to be observed
under cloud cover.

Clear Viewing

For earth-surface observation, conventional photography
and TV cameras have reached a very high state of develop-
ment, The utility of cameras has been demonstrated effec-
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tively for reconnaissance and in the Mercury and Gemini
spacecraft. Photographic film may be recovered and tele-
vision data may be telemetered back to earth.

Infrared instrumentation for use in orbital altitudes up
to 500 nautical miles is being refined for better spatial and
spectral resolution. Results obtained from aircraft are be-
ing analyzed to assist in further refinement of IR instru-
mentation.

IR instruments may include the radiometer, the IR spec-
trometer, and a sensor known as the multispectral imaging
system. The latter is an extension of color photography,
but it is believed that more information can be extracted
with a multispectral system than from conventional photog-
raphy. This has been demonstrated recently in oceano-
graphic observations in a NASA-funded project conducted
by the Waoods Hole Institute of Oceanography in conjune-
tion with TRW Systems, which built the spectrometer and
analyzed the results.

Fish-Breeding Areas

One highlight was the establishment of the existence of
chlorophyll concentration as an indication of fish-breeding
areas, This information would not be available from con-
ventional photography. The exercise was conducted over
the Gulf Stream and the eastern coast of the United States,
using a Cessna aircraft.

The use of photography and television systems in space
has wide application to agriculture, forestry, and in geo-
graphical determinations, relatively small-scale mapping,
potential land utilization, and determination of surface
water resources, including snowfields, and a broad band of
oceanographic conditions.

The IR radiometer and spectrometer would be used for
repetitive global observations, while the multispectral im-
agers, because of the large amount of data they would gen-
erate, probably would be used for observation of limited
areas only. The IR radiometer obtains temperature read-
ings of the source being viewed. The 1R data, in conjunction
with other sensors, can indicate temperature and moisture
effects on agriculture, distribution of water sources, water
quality (degree of pollution), and geophysical surface
characteristics.

The spectrometer and multispectral imager operate in
the IR band and also in the visible region. The distinction
between the two is that the spectrometer scans the entire
IR spectrum but isn’t necessarily used to produce an image
in the entire spectrum, whereas the multispectral imaging
svstem observes discrete bands either in the visible or in-
frared region, producing the image in several parts of the
spectrum, each of which produces discrete information,
The multispectral imager appears promising for detecting
such factors as marine life, sedimentation in rivers and
estuaries, crop and forest vigor, wildlife distribution, and
classification of geological resources,

Cloud Environment

For penetration of cloud cover, microwave sensors will
be used. These are classified broadly into two groups—ac-
tive and passive sensors. These types of microwave devices
have been Bown in aireraft for sensing from as high as 40,-
000 feet,

The active microwave sensors include the radar imager
and such other radar devices as the radar altimeter and the
radar scatterometer, The radar imager can be used for topo-
graphical mapping, including near-subsurface features, for
detecting shoals and coastal features, and to provide map-
ping data for cloud cover. The radar imager also will have
the capability of gathering information on sea surface con-
ditions and ice features.
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The radar scatterometer’s main application, as currently
envisioned, would be measurement of sea roughness. In a
sense, the device uses what radar engineers call the noise
in the signal, or backscatter, to gauge surface roughness. In
conjunction with the radar altimeter and other devices, it
also can be used to assess geological and geographical
conditions.

The passive microwave technique has only recently been
demonstrated as feasible. This mode detects the thermal
radiation emitted by the topographical feature being ob-
served. The sensor sees the “brightness” temperature of the
observed earth feature, which is the product of the body
emissivity and actual temperature.

Researchers still are learning to adapt the passive tech-
nique, but very successful results have been obtained in
determining the extent of water content in snowfields, as
well as in surface-temperature mapping.

In a nonimaging mode, the passive microwave radi-
ometer would be used for point determination of surface
temperature in cloud-covered areas. However, if the ob-
server wants to scan and produce an image, the microwave
sensor scans across the scene. A major application for pas-
sive microwave sensing will be to map ocean temperatures
in high latitudes, where cloud cover is virtually continuous
throughout the year. These data are required to improve
knowledge of potential fishing grounds and provide better
information on icebergs and icefield locations and extent.

A major limitation in passive microwave radiometry in
spacecraft is the attainable resolution, a function of the
antenna size. It is expected that this can be overcome
through use of deployable phased-array antennas,

Other sensors envisioned for space use still have not
come far enough down the development road to be ready
for use in the early 19705.—Exn
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NATIONAL CONVENTION
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ednesday, Mare Weapon Systems Requirements’

8:00 AM 1st National Junior Officer Conference 12:00 N The Secretary’s Luncheon

9:00 AM  1st Business Session 2:30 PM  Air Reserve Forces Seminar
12:00 N  USAF Awards Luncheon 7:00 PM  American Fighter Pilots Association
2:00 PM 2nd Business Session Bangquet*

*Mot on official port of AFA Convention progrom: not covered by Registration Fee.
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the AFA 23d Annual

and AIR FORCE REUNION
MARCH 18-21, 1969

AFA HOTELS—RATES

HOTEL SINGLE TWIN/DOUBLE HOTEL SINGLE TWIN/DOUBLE
America $15.00-$18.85 $21.75-%23.50 Texas State $9.00 $12.00-$14.00
Sheraton-Lincoln 16.00- 25.00 20.00- 25.00 Downtowner 8.75 11.75

Lamar 11.50- 19.50 14.00- 24.00 Continental Houston 11.00 16.50

Rice 10.50- up 15.50- up Warwick 18.00-30.00 26.00- 30.00
IR . ol v TN R Nt heS e L e = F S |
I Mail this form to: AFA Housing Office, 1006 Main 5t., Houston, Texas 77002 |
E Air Force Association Convention March 18-21, 19469 :
| |
i Please type or print Date. :
: Mome Title or Rank, if Military :
| |
| Affiliation e a e o Pl W o il 1
| |
1| Address —— = — :
| |
: City & State T s Al Zip :
: 1
| (st choice hotel) {2nd choice hotel) (type of accommodations: Single, Twin, Suite, etc.] |
| |
} Desired Rote: $_ Others sharing room(s)__ — O s B :
[ Arrival Date/Hour___ — Departure Date = ]|
| |
| MNOTE: Arrivals after 6:00 PM must be guaranteed. |
I |
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Some People Are Hard To Reach!

But you can reach them all
if your message is in AIR FORCE/SPACE DIGEST’s
March 1969 Convention issue.

Houston, the site of the U.S. Air Force Associa-
tion's Twenty-third Annual Convention, March
18-21, 1969, is where the action will be and where
the men who count in the aerospace market will
be. Led by the new Secretary of the Air Force
and the Chief of Staff, the movers and shakers
of aerospace will, as always, be at the meeting
and they will be looking carefully at this special
issue of AIR FORCE/SPACE DIGEST at a time
when their interest in new developments is at a
peak.

With your ad in the March issue you get:

e A 3,000 bonus VIP circulation at the Conven-
tion, plus

e A special distribution to the Spacecraft Center
itself

e Over and above AF/SD's regular, high quality
105,000 audited circulation — the largest of
any aerospace publication in the world reach-
ing the largest aerospace customer in the
world — the U.S. Air Force.

All this and a special editorial package that will
feature the latest developments of the U.S. Space
Program written by AIR FORCE/SPACE DIGEST's
prize-winning staff, and exclusive reports on the
directions in aerospace to be taken by the new
administration and its appointees,

Make sure your message is in the March
issue of AIR FORCE/SPACE DIGEST

AIR FORCE

and SPACE DIGEST
The Magarine of Aercapace Powsr f Puoblianhed by fhe Air Force Associalion

1780 Pennsylvania Avenue N.W., Washington D.C. 20008




AFA NEWS

The Idaho State AFA, the Aerospace
Education Foundation, and leading
Idaho educators recently cosponsored
an Educational Symposiom designed to
bring together key citizens of Idaho
to discuss the needs and demands
for vocational and technical education
in Idaho.

Held in the Boise State College’s
Student Union Building, the sympo-
sium, entitled “The Future Is Now,”
featured presentations by three of
America’s leading educators: Dr. Rob-
ert F. Mager, President, RFM Asso-
ciates of Los Altos Hills, Calif.; Dr.
Leon Lessinger, Associate Commis-
sioner, Secondary and Elementary
Education, US Office of Education,
and immediate Past President of the
Aerospace Education Foundation; and
Dr. Robert M. Morgan, Professor and
Head, Department of Educational Re-
search and Testing, Florida State
University.

After their presentations, Drs. Ma-
ger, Lessinger, and Morgan con-
ducted informal discussion sessions,
and participated in an evening reac-
tHon panel discussion to sum  up
conference objectives. Beaction pan-
elists included Eldon Smith, President
of the State Board of Education;
Dr. James L. Taylor, President of
the College of Southern Idaho; Dr.
Emest W. Hartung, President of the
University of Idaho; D. F. Engelking,
State Superintendent of Public In-
striuction; and Wayne York, Executive
Secretary, Idaho Education Associa-
tion.

Dr. Donald F. Kline, Director of
Development and Institutional Re-
search at Idaho State University,
served as moderator; and James M,
Trail, an Aerospace Education Foun-
dation trustee and an AFA National
Director, was the host.

Dr. James S. Garrison, Director of
Personnel Development for Boise
Cascade Corp, and Dr. L. E.
Wesche, Head of the Department of
Education at Northwest Nazarene
College, shared the podium in deliv-
ering keynote addresses,

Other participants included Dr,
John E. Riley, President of North-
west Nazarene College; Boise’s Mayor
Jay Amyx; Dr. John B. Barnes, Presi-
dent of Boise State College; Dr,
Willinm E. Davis, President of Idaho
State College; Dr. Warren B. Knox,
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UNIT OF THE MONTH

THE IDAHO STATE ORGANIZATION

cited for very effective programming in support of the missions of
the Air Force Association and the Aerospace Education Foundation.

President of the College of Idaho;
Jonet Latham, Assistant Supervisor,
Home Economics Education, State
Vocational Education; Wesley Steck,
Consultant for Title I, ESEA, State
Department of Education; and Dor-
sev 5. Riggs. Director, Teacher Edu-
cation and Certification, State Depart-
ment of Education.

The Symposium, which was at-
tended by more than 2350 educators
from throughout the state, was one
of the most effective education semi-
nars sponsored by an AFA unit and
could be used as a model for future
seminars sponsored by AFA units at
the community and state levels.

The Idaho AFA's Annual Conven-
tion was held in conjunction with the
Symposium. James H. Straubel, AFA's
Executive Director, was the guest
speaker at the conwention luncheon.
During the business session, delegates
elected Harry LeMoyne to serve as
President of the State AFA for 1969,
succeeding Charles Barnes. CGuests
included Northwest Regional Vice
President Warren Murphy; National
Directors James Trail and Dale Hen-
dry: Washington AFA Secretary Mar-

garet A. Reed; and Clyde Stricker of
the Spokane, Wash., Chapter.
- -] @

The Mcunt Clemens, Mich., Chap-
ter's International Honors Night Ban-
quet, held in the Selfridge AFB
Officers’ Club, observed the twenty-
first anniversary of the US Air Force,
and the fiftieth anniversaries of the
Royal Air Force and the Polish Air
Force,

The Hon. Ronald Juchau, British
Consul in Detroit, introduced puest
speaker Wing Commander John
Cooke, OBE, Royal Air Force, who
is now assigned with the USAF Logis-
tics Command at Wright-Patterson
AFB. Col. Taras T. Popovich. Com-
mander, st Fighter Wing, Selfridge
AFB, was the Military Host and
served as Master of Ceremonies.

During the program, the Chapter
presented two books to the Mount
Clemens Public Library. Citations
were presented to Wing Commander
Cooke, the 1st Fighter Wing, and to
several Chapter members for their
outstanding  contributions to  the
Chapter's mission. Highlight of the

{Continued on following page)

At the Mount Clemens Chapter’s International Honors Night, Chapter President
Marjorie I-Iunl.l}msq:; with Wing Commander John Cooke, left, guest speaker, and

Col. Tarns T.

apovich, Military Host and Master of Ceremonics (see story).
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AFA NEWS

evening was presentation of an AFA
Associate Membership to Rudolph
Senkowski, President of the Detroijt
Wing of the Polish Air Force Vet-
erans Association. Chapter President
Marjorie 0. Hunt made this presen-
tation.

Distinguished guests included Maj.
Gen. Shelton Lollis, Commander,
Army Tank and Automotive Com-
mand; Rear Adm. Leon ]. Jacobi, USN
(Ret.); Lt. Col. Joe F. Olshefski, Com-
mander of the 94th Fighter-Intercep-
tor Squadron; and Group Capt. Leon-
ard N. Baldock, RCAF, Senior Re-
serve Adviser and a Past President
of the Roval Canadian Air Force
Association,

Held in Savannah, the Annual
Meeting of the Georgia State AFA
Organization included a business ses-
sion, an AFA Leaders” Workshop, and
a dinner dance.

Brig. Gen. Augustus M. Hendry,
Commander of the 836th Air Divi-
sion, MacDill AFB, Fla., was the
guest speaker at the dinner dance,
and State President Troup Miller, Jr.,
Lt. Gen., USAF (Ret.), served as the
Toastmaster.

During the business session, dele-
gates elected William H. Kelly to
serve as State President for 1969,
Colonel Kelly iz base detachment
commander of the 165th Military
Airlift Group, Georgia Air National
Guard, and served as Arrangements
Chairman for the annual meeting,
Other officers elected are: Don Dev-
lin, Ed Johnston, and J. D. Walker,
Vice Presidents; and Homer Hocken-
berry, Secretary-Treasurer. Southeast
BRegional Vice President Martin H.

Harris attended the meeting and
made appropriate remarks at the busi-
ness session.

L} L] L]

Meeting in Ogden, delegates to the
Utah AFA's Annual Convention elect-
ed Jack Price to succeed Nolan Man-
full as State President for 1969,
Other officers elected are: Harry
Cleveland, Charles Kelley, and Grant
Sims, Vice Presidents; Tom Buller,
Secretary; Edward Sparr, Treasurer;
and Les Richardson, Judge Advocate,

At the Convention Awards Ban-
quet, Mr. Price was named the State
AFA's “Man of the Year,” and Doris
Edvalson, who has served as the
State AFA's Secretary for a number

=—Fhoto by Allan L. Bcholin

At Florida State Convention, from left: West Coast {,‘.hnﬁh:r President Joe Mar-

tin; former State President Les Curl; Maj. Gen. Hollin

oore, Commander, He.

AF Reserve; Regional V.P Marty Harris; Florida State President H. M. “Bud™ West.

8

CONTINUED

Brig. Gen. A. M.
Hendry, left,
Commander,
83mmh Air Divi-
sion, MaeDill
AFB, Fla., chats
with Georgia State
AFA President-
elect William H,
Kelly at the
State’s Annual
Meeting Recep-
tion. General
Hendrey was the
guest speaker at
the dinner, and
Mr. Kelly served
as Chairman,

of years, was named “Woman of the
Year.” The “Outstanding Chapter”
award went to the Ute Chapter.
Harry Cleveland, then President of
the Ute Chapter, received a citation.

“Serviceman of the Year" award
went to Maj. Gen. Robert H. Mec-
Cutcheon, Commander, Ogden Air
Materiel Area. The Ogden Chapter,
Raymond Cassell, President, received
the exceptional achievement award,
while the membership award went to
the Wasatch Chapter, Glenn L. Jen-
sen, President.

Others receiving awards included
seven AFA leaders, nine industrial
firms, three newspapers, three radio
stations, five newspaper correspon-
dents, and eight TV commentators.

The Florida State AFA’s two-day
convention, held at the Tides Hotel
and Bath Club in Redington Beach,
included an Aerospace Education
Seminar with briefings on the US
Air Force mission, Air Force Eastern
Test Range, Military Airlift Com-
mand, Tactical Air Command, AF Spe-
cial Operations Force, US Strike Com-
mand, and the Air Training Com-
mand. Maj. Gen. Rollin B. Moore,
Jr, Commander, Headquarters Air
Force Reserve, was the guest speaker
at the Seminar luncheon and spoke on
“The New Look of the Air Reserve.”

Other events on the Convention
program included an aerial communi-
cations demonstration by the US
Strike Command, an Aerospace Edu-
cation Programming Seminar, a Chap-
ter Programming Workshop, a sky-
diving demonstration by the MacDill

{Continued on page 101)
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the book youve
gﬁ ow! waited %r/
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“ “There | was...

The best of Bob Stevens' top-rated
AIR FORCE/SPACE DIGEST
feature “There I Was . . ." is now
available in a book by the same name,
You've enjoyed these cartoons for
years—now get them bound in one
hilarious volume!

Much of it true, all of it funny, this
laugh-filled cartoon chronicle covers
the lighter side of WW II's war in the
air and the airman’s war against
boredom. . . . It jets you into the
present, too!

@ More than 200 cartoons!

® Perfect bound, color cover!

@ ldeal for air enthusiasts of all ages!

@ Special foreword by Milton Caniff,
creator of *“‘Steve Canyon'!

$2.95

Postpaid

DON T DELAY !
SHOOT OFF

THIS COUPON
AND MAIL

./;}rm /-) uM&J{eﬂ, ._9m‘.

229 Aviation Road Fallbrook, Califernia 52028
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My check or money order for.§ is enclosed.

Calif. residents odd 5%
Foreign orders, please odd 109
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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, 19486,

Membership

Active Members: US citizens who support the aims and objectives of the
Air Foree Association, and who are not on active duly with any branch
of the United States armed forcea—87 per year.

Service Members (nonvoting, nonofficeholding) ;: US gitizens on extended
active duty with any branch of the United States armed forces—87 per
Year,

Cadet Mgambers [(nonvoting, nonofficeholding): US eitizens enrolled as
Afr Foree ROTC Cadets, Civil Alr Patrol Cndets, Cadets of the United
States Alr Foree Academy, or a USAF Officer Trainee—323.50 per year.

Assaclate Members (nonvoting, nonofficeholding) : Non-US eitizens who

PRESIDENT

Robert W. Smart
Washington, D.C.

BOARD CHAIRMAMN

Jess Larson
Washington, D.C,

—
support the aima and objectives of the Air Foree Association whose appli=

cation for membership meets AFA constitutional requirements—§7T per
YT,

Objectives.

* The Aszociation provides an organization through which free men may
unite to fulllll the responaibilities imposed by the impaet of seroapace tech-
nology on modern aoeiety: to support armed strength adoguate to main-
tnin the security and pesce of the United States and the free world: to
educate themselves and the poblic at lnrge in the development of adequate
ngrospaee power for the betterment of all mankind; and to help develop
friendly relations among free nations: based on reapect for the principle
of freedom nnd equal rights to all mankind,

=3

SECRETARY TREASURER
Glenn D. Mishler Jack B. Gross
Akron, Ohio Harrisburg, Pa.

MNATIONAL DIRECTORS

John R. Alison

A. Paul Fonda
Beverly Hills, Calif.

Washington, D.C.

George C. Kenney
Mew York, M.Y,

Howard T. Markey

Carl A. Spaaiz
Chicago, lil.

Chewvy Chase, Md.

Joseph E. Assal Jo# Foss Maxwell A, Kriendier J. B. Montgomery Willlam W. Spruance

Hyde Park, Mass. g:ﬁﬂ%ﬁgﬂhﬁ::- Mew York, F\].Y. Van Muys, Calif. Wilmington, Dal.
willi R. Barkel corge ¥ Laurence 5. Kule Martin M. Ostrow Thes. F. Stack

lIh.drF:nds. Cu!'i.i.“ collﬂwtt:lghéiﬁidlﬂf“ MNew York, N.Y. z Beverly Hills, Calif, San Francisco, Calif.

John G. Brosky
Pittsburgh, Pa.
Milton Caniff
New York, M.Y.

¥ito J. Castellano
Armonk, N.Y.

Dale J. Hendry
Boise, Idaho
John P. Henebry
Kenilwarth, 1.
Josaph L. Hodges

Thomas G. Lanphier, Jr.
San Antonio, Tex.

Curtis E. LeMay
Bel Air, Calif.

Joseph ), Lingle

Earle N. Parker
Fort Worth, Tex.

Julian B. Rosenthal
New York, M.Y.

Patar J. Schenk

Arthur C. Storz
Omaha, Neb.

Harold C. Stuart
Tulsa, Okla.

James M. Trail

South Boston, Milwaukee, Wis. Arlington, Va. Boise, ldaho
Edward P. Curtis Robert 5. Johnson Carl J. Lon, Joe L. Shosid Hathan F. Twining
Rochester, N.Y. Woodbury, M.Y. Pittsburgh, Fort Worth, Tex. Arlington, Va.
James H. Doolittle Arthur F. Kelly Father Henry J. McAnulty C. R. Smith Robert C. Vaughan

Los Angeles, Calif.

George M. Douglas
Dt':wr. Co1u‘:!

Los Angeles, Calif.

REGIONAL VICE

National Chaplain
Fittsburgh, Pa.

Washington, D.C. San Carlos, Calif.
Jack Withers

Los Angeles, Calif.

PRESIDENTS

Information regarding AFA a:lmty within & particular state may be obtained from the Vice President of the Region in which the state is located.

Jor F. Lusk
24 Sagamare Ave.

-

Walter E. Barrick, Ir.
P.0. Box 257

Danville, Va. 24541
(703} 763-1011

Central East Region
Maryland, Delaware,
District of Columbia,
Virginia, West Virginta,
Kantucky

Paul W. Gaillard

100 5. 19th 5t., Am, 1250
Omaha, Neb. 68102
(02} 344-2322

Midwest Region
Hebraska, lowa,
Missouri. Kansas

{617 483-8279 i
Now England Region
Maine, New Hampshire,

Connecticut, Rhode
Island

Martin H. Harris Mathan H. Marer

2845 Summerfield Rd. 5-1!-35 2375 W,
Winter Park, Fla. 32789 , Utah B4067

(305) 6716172 a 1) 825 -2796 .
Sowtheast Region ocky Mountain Region
North Carolina, South Colorade, Wyoming

lack T. Gilstrap

10029 Camille Dr., 5.E.
Huntsvifle, Ala. 35803
(205) BR1-1907

South Central Region
Tennessee, Arkansas,
Louisiana, Mississippi, Caralina, Georgia, Utah
Alabarma Florida

100

west Medford, Mass 02155

Massachusetts, Yermont,

a L0 8

M. Whitaey, Ir. Will H. hrlstrm lesse ). 'hlﬂll! Ir.
m Franciz Palms Bldg. B55 Bridge P.0. Box Ta8
2111 Woodward Ave. Colusa, ahi 95632 Fort Worth, Tex. TE116
Detroit, Mich. 48201 {916) 458-2179 (817) PE 2-4811
[@13]) 567-5600 Far West Region Southwest Region
Great Lakes Reglen Galifornia, Nevada, Oklahoma, Texas,

Michigan, Wisconsin, Arizona, Hawaii Mew Mexico
ilinois, Ohio,
Indiana
7
L % . -
—
\J
il
Warren B. Murphy Dick Palen lames W, Wright
P.0. Box 4124 4440 Garrison Lane 13 Devon Lane
Boise, Idaho 83705 ?f?h;‘éﬂﬁkﬂ ';i'_ﬁzliilmwilr- H.Y.
08 344-8146 (612} 4
rihwest Region Morth Contral Regien {716} £33-8370
Montana, idaho, Minnesota, North Dakats,  Northeast gl'l"i"‘
Washington, Oregon, South Dakots Hew York, New Jersay,
Alaska Pennsylvania
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AFA NEWS

CONTINUED

AFB Sports Parachute Club, a luau,
a Convention luncheon, an Awards
Banguet and dance, an AFA Leaders’
Breakfast, and a business session.

During the business session, dele-
gates elected Herbert M. West, Jr.,
President of the Eglin Chapter, to
succeed Lester Curl as State Presi-
dent.

Dr. Stephen Speronis, Vice Presi-
dent of the University of Tampa,
moderated the Aerospace Education
Programming Seminar.

Maj. Gen. Dale O. Smith, USAF
(Ret.), was the guest speaker at the
Convention luncheon and spoke on
the nuoclear weapons proliferation
issue,

Jess Larson, Chairman of AFA's
Board of Directors, delivered the ma-
jor address at the Awards Banquet,
and Joseph Martin, President of
AFA’s Florida West Coast Chapter
and General Chairman of the Con-
vention, served as Toastmaster,

Col. Daniel “Chappie” James, Jr.,
Deputy Commander, 33d Tactical
Fighter Wing, Eglin AFB, received
the State AFA's “Jerome P. Water-
man  Award” for “the outstanding
contribution to aerospace power by
a Florida airman on active duty.”

Joseph M. Verlander, Director of
Cape Kennedy operations for Martin
Marietta Corp., received the State
AFAs “Gen. Lewis H. Brereton
Award” for “the outstanding civilian
contribution to aerospace power in
Florida during 1968."

Herbert M. West, Jr., was named
the “Florida AFA Man of the Year.”
The Florida West Coast Chapter, the
Convention host, was named the
State’s “Chapter of the Year.”

Distingnished guests included L,
Gen, Benjamin O. Davis, Jr., Deputy

Mrs., JNI?H'E Finto, chairwoman, Department of Health, Education and Welfare
for lh!.‘! Navajo Indian tribe, aceepts Christmas package from Utah AFA Presi-
dent Nolan Manfull, Also participating in the presentation were Al Valdez, right,
President of the Albuquerque Chamber of Commeree, and Hugh Whitfield,
President of Whitfield Transportation Co., El Paso, Tex. (see accompanying story),

Commander in Chief, US Strike Com-
mand: Brig. Gen. Augustus M. Hen-
dry, Commander, 836th Air Division
{TAC); Southeast Regional Vice Pres-
ident Martin H. Harris; and Jerome
Waterman, a former AFA National
Director.

Ll Ll L]

“Project Navajo,” a project de-
signed to provide the some 130,000
Navajo Indians throughout the Utah-
New Mexico-Arizona reservation with
Christmas gifts with a definite useful
need (such as food, clothing, baby
needs, and the things that will make
children’s eves light up on Christmas

Some of the participants in the Big Spring, Tex., Chapter's Space Symposium
are shown at the Symposium Reception. They are, from left, Col. W. C. Me-
Glothlin, Jr.; Don Wade; Chapter President Jeff Brown; William H. Dana; and
Texas State Presidemt Sam E. Keith, Jr. (see accompanying story for details).
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morning), was sponsored by the Utah
State AFA with the cooperation of
the employees at Hill AFB, Defense
Depot Ogden, Defense Contract Ad-
ministration Office in Salt Lake City,
the Intermountain School and other
schools in the area, and the aerospace
industry in northern Utah.

Tons of gifts were delivered to the
reservation headquarters at Window
Rock, Ariz., with the assistance of
personnel of the 945th Military Air-
lift Group (Reserve) and the Whit-
field Transportation Company, and
distributed throughout the reservation
under the direction of the Navajo
Council.

David Whitesides served as chair-
man of the project, and Rocky Moun-
tain Regional Viee President Nathan
Mazer, Utah State AFA President
Nolan Manfull, and State President-
elect Jack Price supervised delivery
of the gifts.

The Utah AFA is to be commended
on its continuing and effective pro-
gramming in support of the AFA mis-
sion. “Project Navajo” is another ex-
ample of the kind of programming
that won the Unit the “AFA Unit
of the Year” award at the National
Convention in Atlanta last vear.

A most informative and compre-
hensive Space Symposium was recent-
ly sponsored by AFA’s Big Spring,
Tex., Chapter.

{Continued on following page)
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Conducted at Webbh AFB, for
more than 300 civic leaders from
throughout west Texas, the Sym-
posium program included a tour of
the base and demonstrations by units
at the base; a reception and dinner
at the Webb AFR Officers’ Club; and
an evening of aerospace lectures on
such a variety of subjects as an X-15
flight, the Apollo-7 mission and the
planned moon landing, schooling of
AF test pilots, and the development of
bioastronautics and the medical as-
pects of the space program.

Participants included Col. W. C,
McGlothlin, Jr., Commander, 3560th
Pilot Training Wing, Webb AFB;
Texas State AFA President Sam E.
Keith, Jr.; William H. Dana, civilian
research ~pilot-engineer for NASA's
Flight Research Center and an X-15
pilot: Don Wade, chief of the Flight
Loads Section, Structural and Mechan-
ical Division at the Manned Space-
craft Center; Maj. Don Kutyna, in-
structor in the research test-pilot
school at Edwards AFB, Calif.;: and
Lt. Col. Calvin Chapman, supervisor
of the primary phase of aerospace
medicine at the USAF School of
Aerospace Medicine at Brooks AFE,
Tex.

L] - -

Held in the Officers” Club at L. G.
Huanscom  Field, the Massachusetts
AFA’s twentyv-first annual State Con-
vention dinner dance featured Maj.
Gen. Joseph J. Cody, Jr., Command-
er, Electronic Systems Division,
AFSC, as guest speaker. General
Cody spoke on “A Capsule Look at
ESD Now, and In What Direction
It Is Heading.”

During the business session, An-
drew Trushaw was elected to suc-
ceed Hugh Simms as President of the
State AFA.

a [ -]

Meeting in Hampton, delegates to

CONTINUED

Maj. Gen. Nils Ohman, right, Commander, Headquarters Command, and guest
speaker at the luncheon observing the 65th Anniversary of Powered Flight a1 Kill
Devil Hills, N, C., chats with Jacqueline Cochran, record-holding aviatrix, and
Col. Charles Yeager, former X-1 pilot and the first man to break the sound bar-
rier, both of whom were honored during the luncheon program by being picked
for inclusion in the First Flight Shrine. The powered flight anniversary obser-
vance was jointly sponsored by the Air Foree Association, the National Aero-
nautics Association, The First Flight Society, and the National Park Service.

the Virginia State AFA Convention
reclected incumbent State President
A. A, West.

In conjunction with the Conven-
tion, the Langley Chapter sponsored
its annual reception and dinner dance
honoring the Commander of the Tac-
tical Air Command and his staff.
Gen. William W. Momyer, TAC
Commander, addressed a capacity
andience in the Langlev AFB Offi-
cers’ Club. AFA President Robert W,
Smart spoke briefly. Central East Re-
gional Vice President Walter E. Bar-
rick, Jr., was on hand for the event.

The Louisiana AFA's 1968 Con-
vention was held recently in New

Maj. Hogo E. Marek, USAF, a mem-
ber of the Tactical Air Command staff
and a dedicated AFAer, lost his life
in the erash of a T-39 trainer at Lang-
ley AFB, Va., on December 31, 1968,
Major Marck was a member of the
Air War Svmposium panel at the AFA
MNational Convention in Atlanta, Ca.,
last vear (see “The Year Airpower
Was Tested and Paid Off,” by Claude
Witze, AF/SD, June "68), and, for his
putstanding  presentations to  local,
gtate, and remiomal AFA units, re-
ceived a Special Citation during the
Convention. AFA extends its deepest
sympathy to Major Marek's widow
and his ten children.

Major Marek speaking at last vear’s
AFA Convention in Atlanta, Ga.
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Orleans. At the business session, dele-
gates elected John MeGalligan to suc-
ceed ]ohu Miller as State President.

South Central Regional Vice Presi-
dent Jack Gilstrap made the principal
address at the Convention banquet.

L] L] a

Lt. Col. Stephen Harrison was the
guest speaker at the Tennessee AFA's
Convention Dinner. Colonel Harrison
served as a forward air controller in
Vietnam and was a member of the
Air War Symposium panel at AFA's
1968 National Convention in Atlanta.

Delegates elected Enoch B. Ste-
phenson, Jr., an Air Force Reserve
brigadier general, to succeed Howard
F. Butler as State President.

L] a a

Paul F. Strittmatter, Navigational
Cuidance Systems Division of AC
Electronics, was the guest speaker
at the dinner dance held during the
convention of the Wisconsin AFA.
Mr. Strittmatter spoke on “The
Apollo Space Program.”

Harold Bates was elected to suc-
ceed Kenneth Kuenn as State Presi-
dent. Other officers elected are: Lyle
Ganz, Vice President; Tom Treat,
Secretary; and Cecilia Stanton, Treas-
urer. The newly elected officers were
installed by AFA National Director
Joseph J. Lingle during the program.

Great Lakes BRegional Viee Presi-
dent W. M. Whitney, Jr., was a
special guest at the Convention.

—Doxn STEELE
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FIVE GREAT AFA INSURANCE PROGRAMS

complete information by return mail!
' no cost! no obligation!

1
MILITARY GROUP
LIFE INSURANCE

Offers equal coverage at the same low cost
for flying and non-flying personnel. No geo-
graphical or hazardous duty restrictions or wait-
ing period. Insurance up to $20,000 plus. $12,500
accidental death benefit. Cost of insurance has
been reduced by dividends for six consecutive
yvears. All Air Force personnel, on active duty, in
the National Guard and in the Ready Reserve
are eligible to apply.

3
FLIGHT PAY INSURANCE

Protects rated personnel on active duty
against loss of flight pay through injury or ill-
ness. Guaranteed even against pre-existing ill-
nesses after 12 consecutive months in force.
Grounded policyholders receive monthly pay-
ments (tax free) equal to B0% of flight pay—the
equivalent of full government flight pav, which
is taxable.

5

2
CIVILIAN GROUP

LIFE INSURANCE

For non-military members of AFA. $10,000 of
protection at exceptionally low cost. Double
indemnity for accidental death except when the
insured is acting as pilot or crew member of an
aircraft. Waiver of premium for disability.
Choice of settlement options,

4
ALL-ACCIDENT INSURANCE

{now includes pilots and crew members)

Offers all AFA members worldwide, full-time
protection against all accidents —now even in-
cluding accidents to aircrait pilots and crew
members. Coverage up to $100,000. Two plans:
complete, low-cost family protection under the
popular Family Plan (including all children
under 21}, or individual coverage. Includes med-
ical expense benefits, and automatic increases
in face value at no extra cost

EXTRA CASH INCOME HOSPITAL INSURANCE

Puts up to $40 a day cash in vour pocket for

every day you or an insured member of your
family is hospitalized. Cash benefits for up to
365 days. Ne physical examination required.
You use benefits any wav vou see fit. All AFA
members. active-duty and civilian. up to Age 60

are eligible to apply.

AlR FORCE ASSOCIATION

Insurance Division

1750 Pennsylvania Ave., N.W,
Washington, D.C. 20006

Without obligation, please send me complete information about

r
|
|
RETURN THIS COUPON | the AFA Insurance Program(s) checked at right.
|
FOR C(}MFLETE | Mame O \:.r -."r g Life
INFORMATION ON | RankorTitle 01 Civilan Group Life
ANY OR Al.-l. AFA L Adnes . | ; =
INSURANCE PLANS :-- . e [t
City ¥ — | il Insuran
I Ay e Zip 2.49
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WHAT IS AFA EXTRA INCOME
HOSPITAL INSURANCE?

For every day you (or members of
your family, if you have elected family
coverage) are hospitalized AFA sends
you money for up to 385 days . . .
money you can use as you wish, with-
out restrictions ol any kind.

WHO 1S ELIGIBLE?

Any United States citizen under the
age of 60 who is or becomes a member
of the Air Force Association is eligible
1o apply for AFA Extra Income Hospital
Insurance for himself, his spouse, and
unmarried children more than 14 days
and less than 21 years of age.

HOW ARE BENEFITS PAID?

Once AFA recelves verification that
hospitalization has taken place, you will
receive a benefit check within seven
days with additional checks thereafter
on a weekly basis upon AFA receiving
certification of your continued hospi-
talization,

FIRST TIME OFFERED
TO ACTIVE DUTY
MILITARY PERSONNEL

HOW MUCH EXTRA INCOME DO
¥YOU NEED? CHOOSE THE
BENEFIT AMOUNT YOU REQUIRE
FROM THIS FLEXIBLE

GROUP PLAN!

1. You are the key to family finances.
How much extra money would your
family need if you were hospitalized?
Check Plans A-1 and AA-1,

2, Does part of the family income de-
pend on a working spouse? Would a
cook, or maid or housekeeper be needed
during a wife's hospitalization? How
much would this, and other expenses
cost? Check Plans A-2 and AA-2.

3. If you have a family, you should con-
sider providing extra income for chil-
dren's hospitalization, Accidents involv-
ing whole families do happen, especially
with military families living around the
world. Check Plans A-3 and AA-3,

And remember: Benefits are paid up
{o 365 days of hospital confinement for
each accident or sickness for each in-
sured person while the patient is under
the care of a legally qualified Doctor of
Medicine,

BENEFIT SCHEDULE

LIMITED FAMILY PLAN

wio SPOUSE

515/ DAY
£30/DAY

COST SCHEDULE

IMDIVIDUAL FLAN
FLAN &1

[romeee 538 par dag]

Aamgsd  Sami-neusl

LEMITED FARILY PLAM

FLAH &3

Member; 530 par day
Spouia: K15 e

WHY DO YOU NEED EXTRA
INCOME HOSPITAL INSURANCE?

Hospital costs for
Non Military Families
are climbing out of sight!

In 1966, according to- the American
Hospital Association, average total cost
per hospital admission was $380.39 —
up 472% in just 20 years.

Average 1966 cost per hospital day,
over an average hospitalization of 7.9
days, was $48.15—a figure which in-
cludes only basic costs.

And costs are going higher. Other
authorities estimate that average cost
per hospital day may reach $100 by
1980.

Would your present hospital benefits
begin to cover this cost? Do they even
cover today's costs?

Military Families Can Have
Severe Money Losses Caused
By Hospitalization

Military families as well as civilian
families can be financially hurt by the
indirect expenses of hospitalization and
serious iliness,

Even if every cent of direct hospital
cost is covered by government benefits
{or hospital insurance) there may be
hundreds or thousands of dollars in
indirect losses. For example:

Loss of income, especially when more
than one member of the family works

Extra travel expense (sometimes for
long distances) for other family mem-
bers

Cost of housekeeper or “sitters™

Special diets, sometimes for l[ong
periods

Expense of special home care.

AFA EXTRA INCOME HOSPITAL IN-
SURANCE PROVIDES THIS MONEY.
BEMEFITS ARE PAID DIRECTLY TO
YOU — AND YOU USE THIS MONEY
TO BEST SUIT YOUR NEEDS,
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HOSPITAL INSURANCE

military and civilian

OTHER BENEFITS

Protected AFA members may continue [T———=————— Al U = e ey e e |
their coverage at the low, group rate to |
Age 65, or until they become eligible for | APPLICATION =
Medicare, whichever is earlier. Hospitaliza- | AFA EXTRA INCOME HOSPITAL INSUR ANCE |
:]:;:&:;* :::c:;f",':,':":“ 11::?3:;;??:;;? i Underwritten by Mutval of Omaha Insurance Co. Omaha, Nebraska {
tions listed under “Exclusions.” | i
LIMITATIONS | namEe I
Hospital confinements separated by less I SDORESS I
than three months for the same or related | |
conditions will be considered continuations | CiTY ETATE ZiP |
of the same confinement. | . |
Coverage will continue through the life I DATE OF BIRTH CURRENT AGE HEIGHT WEIGHT SEX |
of the master policy unless terminated for 1 PLAM. OF INSURANCE |
whichever of the following reasons occurs | MEMBER i
first for the protected person: (a) attains i MEMBER OMLY MEMBER & SPOUSE SPOUSE & CHILDREN 1
age 65; or (b) becomes eligible for Medi- | CIPLAN A-1 CIPLAN A-2 [1PLAN A-3 |
care; or (c) AFA membership dues are due | CIPLAN AA-1 LIPLAN AA-2 DIFLAN AA-3 |
and unpaid; or (d) a premium payment is I METHOD OF PAYMENT  [JAnnual [ Semi-Annual |
due and unpaid. For dependents, coverage | This inurance coverage may only be Issued to AFA members. Please chock the appropriate i
will continue thruugr! the life of the master | bonx: E11 o oty o APA i |
of the iolowing Tessons oceurs Mat (3 | T biGag ¥ o Al AT e (s sbscrto () ot A FORGE/spacE |
n
iﬁénﬂzﬁ?pﬁ 1{;&?::5’::;;1&:““::!:;25: I I ?nclnt»sglmy initial premium in the amountof $________ (Refer o pre- {
insurance terminates hereunder; or (c) the | ™MuM table to determine correct premium amount.) I
dependent spouse either attains age 65 or | Please complste this section only if you mre requesting coverage for dependents (Limited |
becomes eligible for Medicare: or {d) any 1 Famiky or Family Plan) and list only those persons for whom you are requesling coverage. l
required dependent premium payment is | e HEMTIDH;HIP B |
due and unpaid. | |
EXCLUSIONS i FULL NAME TO AFA MEMBER SEX DATE OF BIRTH 1
The plan does not cover losses resulting | WIFE (HUSBAND) |
from (1) declared or undeclared war or act | child I
of war; (2) service in the armed forces of a | ]
country other than the United States; (3) | child I
acts of intentional self destruction or at- | child I
tempted suicide while sane or insane; (4) | — I
pregnancy (including childbirth or resulting I child i
complications); (5) confinement in any insti- I child = |
tution primarily operated as a home for the | |
aged cor engaged in the care of drug | child |
addicts or alcoholics; (6) illnesses for which S I
the insured has received medical treatment % In applying fer this insurance coverage, | understand and agree that: 1
or advice or has taken prescribed drugs or o by
medicines within 12 months prior to the { & ;3“:’.:5:;:1’::2 mﬁﬁr ﬂi'ﬁﬂ:'ﬁ: 3:';;:7 r';:::nfuﬁ ::n«':ullf-.f?:';‘:mamf; AN j'
?ﬂaﬂl"l’ﬂ g D’-I L I!I‘ISl.rlﬂ.n{:a, t,?uveraga | 2. only hospital confinements commencing after the ellective date of insurance are |
or such pre-existing illnesses will begin I covered, and |
Ater 12. consecutive months during WI:Imh I 4. any condition for which | or any of my eligitle dependents received medical treatment |
he is covered under the policy and receives i or advice or have taken prescribed drugs of medicine within twelve months prior 1o |
0 Wi meckonl yesowet of widoniang LfL st e ol b ot o cemeest N, ot coreend oWy wiioaion of |
takes no such prescribed drugs or medi- i I:H'Eh::il'ln taken proscribed drugs or medicine for such condition, T |
cine; (7) hospital confinement commencing I |
prior to the date the protected person or I |
eligible Ldap&ndant becomes insured under | TavE FCHATORE |
t::;wpﬂ.lrlsif.“PpL? % Application must be accompanied by check or monay order. Send remillance to: =
Fill out the attached application and mail | INSURANCE n"‘m:'?‘:'ﬁvH‘?:g:raiﬁﬂnpg";‘u%:'&-“’*"“ AVE., N.W., |
it to AFA with your first premium payment. | o oo App Jites I
You may elect to pay premiums either L ' 249 _:

annually or semi-annually.
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Bob Stevens'

"There I was...

PeacciNG AROUT "LOW ALTITUPE"
BOMBING IN A RAF CLUB COULD BE
PRETTY ENLIGHTENING --

Gor/

YOU YaArKES

VE==IEEE...
WE BOMBED TUOSE
Ol SUB PENS TODAY
FEOM SO0DO0O FEeT/
A MEASLY S000/

HIT UsS /

BEGGIN' THE
COLONEL'S paRDoN ! DID
| PRESS THE ATTACK. OM
THE ME 10'S © SiR—- HAVE
YOU EVER TRIED TO
BITE A PORCUPINE
N THE BUTTZ

106

THAT WA= BLOODY
DANGEROUS!. wHY
YOU COULP HAVE

Everyone had his own heroic ideas on skill and
daring, of course, but sometimes it was tempting
to see how safe you could play it...

THEN THERE WERE THOSE "HIGH
ALTITUDE" (ABOVE 10,000) NAV-
IGATION TRAINING MISSIONS-

YE OLDE lmr:r!:>
COMPAS=

THERE'S THE TIME YOU
LEFT THE BOMB DROP BUT-
TON ARMED — AND HUNG

YOUR HARD HAT ON THE

STICK=Y ] /

(P2 TS LITTLE MANEUVER
= GUARANTEED TO TAKE
5 YEAES OFF YOUR LIFE)
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What will this fighter pilot's chances be when that bird out there is the real thing,
a2 MIG 217 They'll be good, very good. Because thiz bird, a supersonic Firebee 1,
IG he can shoot at. Mare than just a

will be the nearest thing to a fighting
~ clay pigeon, this bird is a real jet aircraft, It flies like one. It maneuvers like one.
_ Returning combat pilots tell us they must train against a maneuvering jet to be
really prepared, Over 2() years of Ryan jet target experience is built into this

_ supersonic Firebee. And those who train against it will know just iy
are down. Firebee |l is another \ RY A

g.'t’-.?f-’-‘vifﬁgt to expect — when the chips
~ Ryan first, That follows. Because being first is a Ryan tradition.

5

¢ When
“the chips
~are down...

wa'dl lilo you 10 know ma about Firabea |l For complat information, Wi Provan syalaims of cdcaviry ke
Fm:lh unrﬁ'r.\ mu-ﬂn."rlynnraqrunﬂh firs gmm 4 gan g{gn‘;‘ nl?lmr:\lnﬁﬂlm e Fhr-h!nlumt‘m.mllllnn el
. e AR W
i ¥ I J‘:_. u A =



