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Wherever man ventures to travel, probe or duction; yet, we're as close to home as a that automatically controls winches in
explore...that's a likely place for United solid state highway beacon flasher. United ship-to-ship transfers at sea. From the
Control. Already United Control has de- Control goes to the depths of the sea to bottom of the ocean to the moon, and be-
signed and built an accelerometer that sense pressures and into the air on all yond, United Control provides temperature
will measure the impact of the United manner of vehicles to control, inform, and control systems, avionics systems, trans-
States Surveyor vehicle when it soft-lands protect.We help guide missiles like Polaris. ducers, data recorders, and industrial
on the moon. Our equipment is used on We control critical temperatures in Saturn products that help make progress possible.
virtually every major aircraft now in pro- booster rockets. We even build a system Who knows where we'll turn up next?
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u:xieaers oiAi SD INTERNATIONAL

FROM: John F. Loosbrock, Editor

The broad sweep of aerospace tech- In the case of the supersonic trans- the lessons that are being learne
nology is well illustrated in this issue port, for example, the impact will be Vietnam. Is it not even possible
of AF/SD INTERNATIONAL. The arti- primarily economic. By this is not meant out of that struggle may come bc

cle on the U.S. supersonic transport the immediate and short-term benefits ways of settling future internatic
effort (see page 6) deals with commer- that will accrue to the nations and the problems of the kind that hitherto h
cial air transport. This is advanced industries involved. Here there is com- been traditionally settled by for.
technology applied to the rapid and petition, to be sure. But all of the Military technology can be put to w

efficient movement of people and various supersonic transport programs not merely to win such wars bun
goods between the continents of the now under way-the U.S. version, the either avoid them altogether or se
world. The article on communications builder of which is still undecided as them with a minimum of bloodshei
satellites (see page 28) likewise treats between Boeing and Lockheed, the AF/SD INTERNATIONAL belie-,
of highly advanced technology applied French/British Concorde. and the Rus- that advanced technology is the
to the transmission of ideas and infor- sian TU-144-all 3 of these will see to human progress. We believe
mation. There is reason to hope that service on the world's airlines. The technology can solve many more p.
eventually the peoples of the world economic effects, however, will be felt lems than it is currently being cai
will become so interdependent, one by all of us. not only the future pas- upon to solve. We believe that te
upon another, that technology can be sengers. but literally all of us. One has nology can be the great equal _-
devoted exclusively to peaceful com- only to look for proof at how the jet among nations, becoming a resou'
mercial and cultural interchange. transport revolutionized the economic that is more important than land.

This time has not yet come. One of today's transportation systems. The minerals. or large populations. We fu
needs only to read newspapers and effect has gone far beyond the predic- ther believe that aerospace technolog.
iisten to the wireless to know that tions of the most optimistic prophets because of the strenuous and very E
armed conflict still scars the world. of only a few years ago. acting demands it places upon sci
We find aerospace technology applied Likewise, the coming revolution in tists and engineers, is the seedbed
also to the solving of other kinds of communications, in which the new com- future progress. New materials.
problems, problems that are of interest munications satellites will play such an fuels, new propulsion systems.
and concern to all who have responsi- important role, will touch and shape communications, new manufactu
bilities in the area of military matters. the lives of millions of people. There techniques, new management syste
And so we publish herewith (see page is a classic case in U.S. history which -all products of aerospace tech!,,
22) an article on the new techniques is pertinent. The Battle of New Orleans ogy-are being applied with profit
of control of tactical airpower as ex- in 1815, which made a national hero and areas far removed from the fields
emplified in Vietnam. future President of Andrew Jackson, aeronautics and spaceflight.

We make no attempt, it must be was fought after a treaty of peace with This is why, in these pages, we cc
noted, to judge the diplomatic and Great Britain had been signed. But the centrate on aerospace technology. It s
political issues involved in Vietnam. slowness of communications had not not just because we know it best. it t
But an air war is being fought there, brought the word to the troops in- because we believe in it as the well
and there is legitimate professional in- volved. It is not too unbelievable to from which most advanced technology
terest in how it is being fought, the foresee future situations where wars will ultimately flows.
problems encountered, and how tech- be averted precisely because speed- We have noted before, but it bears
nology is being applied to solve them. of-light communications have become repeating, that technology flies no flag.

It is hard to say which of the 3 sub- available to governments. The free flow It knows no international boundaries.
,ects here discussed is most important of ideas and information may do more It works for all, and all can contribute
to the future shape of the world. Per- than anything else to remove ultimately to its advancement. Our aim is to con-
'naps it is foolish to try to make a the frictions and misunderstandings tribute to greater international under-
choice. Each has its impact, each in from which conflicts often arise. standing of this basic and fundamental
its own way. Nor. in this context, can one ignore premise.
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The supersonic, twin-engine, combat-proven Northrop F-5
is now on alert or on order for 5 NATO, 2 CENTO, 3 SEATO
and 3 other nations of the free world. NORTHROP F-5
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Letters tfAISD INT NTIONAL

Gentlemen: Congratulations on your important operations of a sister ser- During 1965, I had several occasions,
April issue which featured Seapower vice will in itself create a stronger as a military-political writer to cite
in the Space Age. This was a thorough bond of cooperation with our friends your excellent articles (naturally al-
coverage of several segments of our in the Air Force. ways mentioning the source). I am
seapower forces. I am sure your readers We in the Navy are delighted that regularly writing in the Review for the
will have a better insight on some of you have decided to "go near the Swedish Officers Union ("Svenska Of-
the Navy's problems and what we are water," and we hope you don't quit! ficersfrbundsbladet") and the Journal
doing about them. Again, hearty congratulations on a for the Royal Academy of Military

Robert H. B. Baldwin mighty fine issue. Sciences ("Kungl. Krigsvetenskaps-
Undersecretary of the Navy Admiral J. S. Thach, USN akademiens handlingar och Tidskrift")
Washington, D. C. Commander in Chief in Stockholm....

United States Naval Forces, Europe I am always eagerly looking forward
Gentlemen: Your balanced and inter- FPO. New York, N. Y. to each copy of AF/SD INTERNA-
esting presentation of Seapower in the TIONAL. I know it will supply most
Space Age in the April issue of AF SD Gentlemen: Claude Witze has done it valuable information....
INTERNATIONAL in my opinion is de- again. His article in the May issue of Colonel N. Lund
serving of special attention. INTERNATIONAL ["How USAF Par- Ystad, Sweden

In order to meet the vastly complex ticipates in International Cooperation"]
challenges with which the United shows the touch of a real professional. Gentlemen: No other publication can
States is faced today, the highly de- ... It is refreshing to read such a provide so much actualized informa-
veloped skills and capabilities of each clear and objective presentation of a tion about the most modern develop-
individual military service are needed. difficult subject. ments in air and space matters and
Further, these widely varied skills must His article will do much to clear the their applications for Free World de-
be harmoniously blended together and air on Air Force policy and role in the fense. This information is particularly
operated in unison, each one comple- military sales program. My congratu- useful for my airport-planning activi-
menting the others in order to achieve lations. ties, including both military- and
maximum efficiency and effectiveness. Lieutenant General T. P. Gerrity, civilian-use airports. Both tangible and

The greater any military man's knowl- USAF intangible data provided by editorial
edge of the capabilities of his sister DCS/Systems and Logistics content and advertising material are
services, the better contribution he Hq. USAF essential elements to be applied in
can make to our over-all defense effort, Washington, D. C. forecasting matters for the future and.
and the more easily is he able to work of course, for better planning activities
with his counterparts and colleagues. Gentlemen: The April issue of the AF as its consequence....

The April issue of your magazine SD INTERNATIONAL is being well Jorge Nasim
should serve the valuable function of read by the United States naval per- Airport Planning Technician
increasing the understanding about sonnel assigned to this command. Buenos Aires, Argentina
one service for thousands of your Your presentation of the story of
readers, whose primary interest is quite Seapower in the Space Age is very Gentlemen: I am very satisfied with

naturally in another. More of the same much appreciated by all of us. Well coverage generally but would like to

type editorial effort could profitably be done! see more space given to USAF or-

aidertaken by many publications. Rear Admiral F. L. Ashworth, USN ganizational structure, particularly as
My compliments to Air Force Space Deputy Chief of Staff changes are made. . . . I would also

Digest INTERNATIONAL. Hq. U.S. European Command like to see more on U.S. methods of
Admiral U. S. G. Sharp, USN APO, New York, N. Y. research and development and pro-

Commander in Chief Pacific curement of military systems....
FPO. San Francisco, Calif. Gentlemen: Some more technical data Squadron Leader Ronald E. Davies,

and charts, e.g., payload-range chart RAF
Gentlemen: Having just finished read- as was presented [in January 1966] for Malvern, Worcestershire, England
ng your magazine's April issue, I the A-4 Skyhawk ["Skyhawk: A Proud
%anted to drop you a short note to say Past and a Promising Future," by J. S. Gentlemen: AF SD INTERNATIONAL
now very much I enjoyed this issue Butz, Jr.], would be welcome. contains . . . a good combination of
and compliment you and your staff on Dr.-Ing. H. M. Dathe technical, political, and military infor-

an excellent and all-encompassing re- Operations Research Gruppe mation. The issue on tactical air
view of Seapower in the Space Age. Munich, Germany warfare in Vietnam [December 1965]
The thoroughness given the antisubma- was most interesting. It gave a good
rine warfare and research/technology Gentlemen: . . . I read [your publica- impression of the broad scale of prob-
programs of the U.S. Navy were par- tion] with great interest, and I have lems, difficulties, and responsibilities

ticularly interesting. found most thought-provoking articles the U.S. faces in Vietnam.
The very fact that AF/SD INTER- on several aspects of technological Uwe Voelckers

NATIONAL has recognized in such an development, defense policy, and mili- Braunschweig Technical University
outstanding and objective fashion the tary strategy. Braunschweig, Germany
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At least 19 foreign air carriers have joined U.S.

airlines in awaiting results of the long-drawn-out

U.S. SST competition. The first Mach 2.7 SST may not

be flying until 1970, and more than 3,000 hours of

flight tests will be required before it is certificated

for commercial use. Yet its development is now going

forward with all possible speed. Here is a detailed

report on the competing designs, the philosophies

behind them, and their economic implications . . .

AMERICA'S SST:
Matching Haste With Reason

BY EDGAR E. ULSAMER, Special Correspondent

Ihe decision to be made this fall on the L
is boundto have a significant eflect oncommerciu aiamiie onogh mthii e it
The implications of the competition between the U.S. program and the Anglo-
French Concorde (which we will report on in an upcoming issue) are obvious.
Some 22 airlines outside the U. S. have route structures that could economicall%
support a supersonic transport. And, as is pointed out in this report, 19 of the
'2 have indicated interest in an SST purchase.

The Advisory Board of aeronautical experts that will decide which compani
will build the U.S. supersonic transport has indicated that the preferences
foreigin carriers will be considered. And both of the airframe competitors have
stated that they will consider using engines designed abroad on those aircraft
purchased by foreign airlines.

These points and manY more, we feel. make the follouing article of interest
tw A- SI) INERNATIONAL readers.-THE DITOR)'

This fall top U.S. aviation experts will tion will range somewhere between Advisory Board to be named and con-
have to make a decision that may well 75 and 90 percent of the total cost and vened by FAA. Informed sources pre-
determine the future of U.S. commer- that the net worth of the participating dict that between 200 and 300 aero-
cial aviation for years to come. industry is somehow involved in the nautical experts from the U.S. Air Force

At issue is the U.S. supersonic computation. and other Government agencies will
transport (SST), the most ambitious The job of deciding who will make up this Board. Executive officers
and expensive aeronautical develop- build the SST and what configuration of U.S. airlines will participate in the
ment program in the history of com- it is to take will begin in earnest on decisions. The preferences of foreign
mercial aviation. September 6, the Federal Aviation carriers will be taken into account.

Because the cost of developing an Agency's (FAA) deadline for final A cabinet-level committee, answerable
SST strains the financial resources specifications and bids. Lockheed Air- directly to the U.S. President, will re-
of the aerospace industry, the U.S. craft Corporation and the Boeing view the Board's findings and make
Government will finance the major Company are competing for the air- the final recommendations to the
share of the undertaking on a cost- frame, and the General Electric Com- White House.
sharing basis, to be repaid out of pany and United Aircraft Corporation's Despite a number of unknown fac-
profits when the transport gets into Pratt & Whitney Division are in com- tors, the selection process is expected
the air. The formula on which this cost petition for the engines. to be rapid since Washington, as well
sharing is based is one of the better The work of evaluating the techni- as the industry, is keenly aware of the
guarded U.S. secrets. Officials will only cal and economic aspects of the com- importance of maintaining the present
admit that the Government's contribu- peting entries will be done by an timetable.
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ee now appears to be little Senate Aviation Subcommittee, Sena- is, he says, the SST program will have
nance of Lockheed and Boeing each tor A. S. Mike Monroney. now concedes trouble in Congress. But he predicts

-idding separate aircraft. Even the that time and money are running out, that both Houses of Congress will even-
most stalwart spokesman for the 2- and he has, therefore, "reluctantly tually sanction and finance the com-
model approach, the Chairman of the abandoned advocacy of 2 SSTs. As it plete program without major changes.

Brigadier General J. C. Maxwell, the
FAA's SST Program Director, agrees.
saying that only in the unlikely event
of the airlines banding together and
financing the second model could both
SSTs be built.

Both Boeing and Lockheed officials
would still like to see both aircraft
types come into being. They cite 3
reasons for this: First, Lockheed's
L-2000 has certain advantages over
Boeing's 733 in certain circumstances,
and vice versa, thereby automatically
guaranteeing better U.S. market pene-
tration if 2 models are available.

Secondly, the U.S. system is ori-
ented toward competitive conditions.
But now the U.S. Government, it is
argued, creates a monopolistic situa-
tion by funding only one company to
build what the Government considers

entri /to ih, SST race is over 271 feet (83 in) long and has a wivn span the basic form of air transportation of
I m35l. iull loaded. it will weih iat about 550,000 poiund (249.480 ki the future.

i ma, in/i dn.iitx tituirlation [/ti airraft will a onunodore 266 pa n r And finally is the advantage of safety
in numbers. Nobody holds any illusions
about the difficulties of building an
SST that will do exactly what the
American SST is supposed to do. If 2

companies were designing and testing
2 different aircraft, using 2 different
types of engines, U.S. aerospace in-
dustry could survive if one turned out
to be a failure. As it is, they say, failure

by the single American entry in the
SST race to perform as expected

ght take the U.S. out of advanced
cornmercial aircraft design for years to

come.
The SST's prototype is to fly within

- years. There is every indication that
the plane will be in the air by 1970, or

i to Much 2.7. T1tanion will be tile prinip/i itriuclitiulinterial laed in the U. S.
I 1iraniiuans strenith-to-weiaht ratio bests that of aluminiim by soie 12 percent. evenearlier.sinceeverybodyinvolved

realizes that every day lost means
losses in sales to the French-British
Concorde or to the Soviet TU-144.

Boeing and Lockheed officials stress
that the national SST effort is moving
aong to their complete satisfaction.

As the Boeing Company's SST Gov-
crnment Relations Manager, Heber J.
Badger, puts it: "We are making haste
with reason. I don't think you could
speed things up any more and not run
into trouble."

FAA's General Maxwell stresses the
virtues of the orderly and evolutionary
progression that has marked the air-
craft's development so far: "I shudder
when I reflect on the situation which
would exist if the program had gone
into prototype last July. The configura-
tion changes and improvements that
have evolved since then would dictate

Hi a, raJeell ,,ti C I . xwl. SST ST Pojct M1anagr' Robert A. Baile has a completely new beginning."
ln Da Director, direcrte B-52 develop- been with Lockheed since 1937. He was Lockheed's SST General Manager

itti and served in/ oier inportant R&L) the Chief Spacecraft Engineer, 1960-64
Ptst during hi. 25-tari militarY career. and tiwrkd on a spaej 1 tntpttcr ida. (Continued on following page)
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/ ( heeds dllblhe-della con- 4
tiguration is similar to that of
the YF-12A and SR-71. Essen-
tiall, the small, forward delta
becomes aerodvnamically effec-

tive on/v during supersonic
fli'ht. The low wing loading of

t
his design results in an ex-
tremeli low stall speed and
excellent cross-wind charac-

teristics. Because the wing has
no moving parts, safety and reli-

ability are enhanced, accord-
ing to Lockheed engineers.

Robert A. Bailey agrees. but adds that vestment in the SST program by the which military technology leads the
further delays at this time would not time the first airplane is delivered to way, with commercial aviation foliov,
lead to any great advantage in the the airlines in 1974 "may exceed ing in its footsteps as the beneficiar
state of the art. $4,000,000,000."

Yet both companies feel that the In terms of the U.S. economy, the SST Design Criteria
original slow pace of the SST program difference between a successful SST
has caused an irretrievable time loss. and the need to import one exceeds The SST's design criteria are
The 2 companies and the FAA are of S15,000,000,000, according to conserva- manding. President Johnson, in Marn
the opinion that, under the present tive estimates based on the assump- told Congress:
schedule, between 125 and 175 Con- tion that the useful life of the SST will "Our supersonic transport must be
cordes will be sold to the world's air- run from 1975 to 1990. By then, inci- reliable and safe for the passenger
lines, "simply because that aircraft dentally, current studies indicate the It must be profitable for both the a,-
will be the first on the scene." Hypersonic Transport (HST) or an or- lines and the manufacturers. Its oper-

The risks inherent in building the bital transport will replace the SST. ating performance must be superic -
SST at all are considerable. and the What makes the SST's risks even any comparable aircraft."
costs are staggering. General Maxwell more acute is the fact that this aircraft The question of the SST's speed. a
recently estimated that the total in- departs from the historic pattern in subject of some conflict, appears to

have been settled by a compromise
Originally conceived as a Mach 3 air-
craft. the speed criterion of the SST
was lowered last year by the 2 con-
peting companies to Mach 2.7.

According to FAA officials at that
time, this reduction aimed for a safe
middle ground between temperature
limitations and flight efficiency. This

-itl i, stretced our lowering of the cruising speed was

to the maxinuan reachi, significant beyond the prestige aspect
the Boeing model has a of a round Mach number. Superson c

moderate swept-back flight efficiency reaches a peak in the
ionfiguration of only 20 Mach 3 area, considerably above the

degrees from perpendic- level of Mach 2.7.
iar. In this trim condi- Both Boeing and Lockheed now

rion, its aerodynamic that their 2 entries, the variable-
characteristics test out in Boeing 733 and the double-deito
the wind tunnel almost Lockheed L-2000, are slated to go into
identical to that of a Boe- production as Mach 2.7 aircraft. Lock-
ing 707. Its landing and heed says its model, if chosen by FAA
takeoff characteristics. "would be built up to a Mach 3 speed
according to Boeing offi- gradually, in a step-by-step develop-

I cials, exceed those of the ment program, and would eventually
707 and are said to be as reach Mach 3.2."

good as the Boeing 727 Boeing's Heber Badger says that the
and the 737. 733 will be capable of Mach 3 cruise

speed from the start so far as aero-
dynamics, structure, and materials are
concerned. He adds, however, that the

4 .hydraulic system and other elements
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ift/l i t, ml o delC of Boin-',

733, -~cordingto comnpany

v/ 'ientists, proved in the wind
tunnel that this configuration

-c -an operate profitably and for
sustained periods at subsonic

speeds. This eventuality has
been taken into consideration
by Anerican designers in ca

'0 Supersonic overflight is pro-

need to be beefed up before we can any flight over 1,100 miles (1,770 km), and the Boeing 747]. he says, 'prom-
gain Mach 3." which is the "crossover point," theo- ise economies that an SST cannot

He predicted that this could be ac- retically ascertained by Boeing and match on a seat-mile basis; so it must
comphshed after the first few produc- Lockheed as the range where the SST. offer better service [speed] at a
tion models have been completed. with normal occupancy. produces pas- slightly higher fare."

senger seat-miles at direct operating The Lockheed double-delta L-2000

Market and Economics costs equal to today's subsonic jets. as well as Boeing's variable-sweep-

for the SST Break-even load factor for transcon- wing 733 are said to be thoroughly at
tinental SST operation is 30 percent, home in the 3 speed regimes of a super-

in the critical area of economy. both according to Lockheed analysts. sonic transport-subsonic, transonic.
companies and the FAA are convinced On stage lengths exceeding 1,100 and supersonic. Lockheed achieves
that the SST will not require the sur- miles (1,770 km), the SST is predicted fight economy at the high, middle,
charge which may well be necessary to produce lower-cost seat-miles. On and lower ranges of the speed spec-
for the Concorde. short runs these costs would be trum through low wing loading while

The economics of the S30,000.000 slightly higher than those of today's Boeing's variable-sweep-wing design.
SST on a long-term basis are stag- 707 or DC-8. similar to that of the F-111, promises
gering. FAA studies indicate that within Boeing's Heber Badger points out, equal flexibility. The 733's subsonic
slightly more than 2 decades, SSTs however, that his company foresees economy would "equal that of the best
will fly about half the Free World's "thoroughly profitable" ranges as short subsonic jets," according to a Boeing
passenger seat-mile total and that as 750 miles (1,207 km), "simply be- official. Boeing's SST can maintain
tiis total will be about 2/2 times the cause there is evidence that the SST's subsonic flight indefinitely, he said,
total of all seat-miles currently pro- appeal will produce higher occupancy adding that this feature could be of
duced by all commercial aircraft. Lock- rates than the subsonics." critical importance on transoceanic
heed studies to date show that 32 Lockheed's marketing experts pre- flights. In an emergency situation oc-
airlines (10 in the U.S. and 22 abroad) dict excellent SST productivity over curring at or close to the midway point
maintain route structures that could long- and short-leg combination flights during transoceanic flights, the 733's
economically support SSTs. Inciden- such as Los Angeles to Chicago to range can be extended by 50 percent
tally, 19 out of the 22 foreign airlines New York, or San Francisco to Detroit simply by "shifting down to subsonic
have indicated interest in the SST and to New York. Also, they expect the speed," he said.
sent a total of 63 executives to attend SST to be competitive on such flights
Lockheed's SST briefings in Califor- as Miami to New York and San Fran- Selecting the Materials
nia. As for the U.S. airlines, their ex- cisco to Denver. The 733 and the
ecutives have participated in 7 design L-2000 designs, of course, reach opti- An issue of great significance is
meetings with Lockheed officials. mum productivity only over the longer materials selection. The 2 airframe

Lockheed's marketing experts fore- ranges for which they were designed. competitors have now decided on
cast a market potential for 500 SSTs, There they produce passenger seat- titanium 6-4 and titanium 8-1-1 as the
166 Concordes, and almost 2,500 sub- miles on a direct operating cost basis primary metal for the SST. At $11 per
sonic jets by 1988. Other marketing up to 20 percent lower than those of pound, titanium 6-4 is a highly expen-
men predict an even greater SST po- the present subsonic airliners, or rough- sive raw material to be used to build
tential-800 or more aircraft. In terms ly equal to those of the stretched-out a 500,000-pound (226,800 kg) aircraft,
of total cash flow, Lockheed experts DC-8-60 series, which had its first test but the slightly cheaper titanium 8-1-1
say the SST may represent as much flight this spring, alloy originally selected, using alumi-
as $37,000,000,000 by the end of the FAA's General Maxwell points out, num, molybdenum, and vanadium, was
1980s and produce a worldwide aver- however, that the SST's competitive- found to be vulnerable to salt water
age of 26 percent return on the invest- ness with subsonic jets must be viewed and, therefore, had to be dropped for
ment. with an eye toward future develop- certain applications. Eventually. it is

Over what kind of routes will the ments: "The proposed jumbo jets hoped, the price of titanium 6-4 will
SST be profitable? Without question, [C-5A derivatives, including the L-500 (Continued on following page)
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come down appreciably as the aemana
for it increases. Titanium prices have
already decreased by 51 percent since
this metal was first used in quantity on. akw l-2c00
such aircraft as the YF-12A (which is llc/rd ',, lo
98percenttitanium). pany officials, is econor:

Thermal heating encountered by an icaJI/ competitive
SST will be immense, reaching 600 with current subsonit
degrees Fahrenheit (316 degrees C.) lets on stage lengths
at Mach 3. The side effects of these 1,100mi/es(1,770 km
aerokinetic parameters are substan- 1,100 mile (1,e,
tial: According to FAA figures, the lights upto 3,800 n
SST will "grow 1 foot [.3 m] in length (6115km)wilprod
during the heating process on each kti/esat ob

seat-miles at costs bet,
supersonic flight, causing severe the contemporary lev,stresses to develop between the hot The Lockheed entry
external and cool internal structure." (iCl0i1lolodate tie fla

In the case of a hydraulic fluid line, inum payload of 60,00
100 inches (254 cm) in length and iponds(27,216ka
made of stainless steel, the tempera- ranges up t,, i
ture changes between takeoff and 5,-73 6IIn
supersonic cruise will stretch it by
almost 4 inches (10 cm).

The design of the aircraft, even wit
the use of heat-resisting titanium, mus
allow for wrinkling or buckling of the
structure without adverse aerodynamic
results. The lessons learned from Lock-
heed's SR-71 supersonic reconnais- Northrop Corporation. a pioneer in eye-2.934 ft..sec. (894 m sec T-
sance aircraft's "controlled smoothness LFC research, this latter alternative pilots of 2 SSTs closing in on e-
dimples" are proving of great impor- might be used to combat the sonic- other from 10 miles (16 km) ao
tance, especially in designing the boom problem, which is largely a func- would be totally helpless in avor
SST's wings, according to Lockheed tion of altitude. collision since the "grace period
designers. The manufacturing companies feel. 10 seconds is too short for evas,-

While Boeing and Lockheed engi- however, that the complexity of the action. By way of illustration, at Mac
neers readily admit that new advanced system does not warrant its considera- 2.7. an SST going into a 30-degree
composite materials unquestionably tion at the moment. bank will have a turn radius of mo.
hold great promise for ultimate use in than 40 miles (64 km).
supersonic flight, the need to produce Safety and Reliability of the SST Nevertheless, the FAA and th
the SST within a relatively short time competing airframe manufacturers
and as a safe, well-tested aircraft has Considerable ingenuity is required tertain no doubt that the SST will -
ruled out their use in the first-genera- to protect the human cargo and sen- one of the safest aircraft ever built
tion SST. But the use of "composites" sitive instrumentation from the very Flying it, says a Boeing executive. wii
in follow-on SSTs is being explored high external temperatures of sus- be "as easy as flying the 727 an
vigorously by both airframe competi- tained supersonic flight. Intricate cool- easier than the 707 or DC-8." For this
tors. So are rene 41, stainless steel. ing devices combined with a special he credits the "excellent low-speec
and even arcane columbium. isothermal inner trim wall have been characteristics resulting from the vari-

General Maxwell makes a good case developed and have stood up well able-sweep wing." He rejects any sug-
for the application in future SSTs of under realistic testing conditions. gestions that the variable-sweep wing
new advanced materials, which are The fuel tanks, inerted through the and the high-lift devices to be em-
currently under development by the use of nitrogen to prevent spontane- ployed by the 733 complicate its opera-
Air Force and other agencies. ous ignition at the prevailing 2000 to tion to the detriment of the aircraft

Of all commercial aircraft, the SST, 300- F. (93- to 149' C.), also serve as "Complexity is a sin," he says, "only
General Maxwell says, has to operate a heat sink, a technique first evolved when it leads to unreliability. It be-
on the lowest payload fraction. The by the Air Force for high-performance comes a virtue when it increases per-
most likely remedy, he believes, would aircraft. formance and safety." He claims that
be the use of high-strength, low-weight Equally critical is the design and high-lift devices on hundreds ofmaterials, but he expects that these absolute reliability of the pressuriza- Boeing's subsonic airliners have not
can be considered only for the second- tion systems, since any complete detracted from their outstanding dis-
generation SST or even later, failure at the cruise altitude of 75,000 patch capability. As for the variable-

Boeing, Lockheed, and the FAA have feet (22,860 m) or higher would auto- sweep wing, he predicts that this de-
examined, but have doubts about, the matically result in death for the pas- vice reduces the need to shift the fuel
practicality of incorporating laminar- sengers and the crew. weight through pumping to achieve a
flow control (LFC) into a follow-on For the SST to be truly safe will balance between center of gravity and
SST. Theoretically, LFC could improve require simplicity of operation well in center of lift. U.S. aeronautical experts,
the SST's payload by 20 percent (vs. line with the capability of the human incidentally, think that the French-
more than 40 percent in the case of pilot and his training. The need for British Concorde is "fully dependent
subsonic aircraft), or increase its backup systems and new safety fea- on fuel pumping and, should it fail,
cruise altitude by a similar percentage tures is obvious. At cruise speed, the could not land without crashing."
without increasing size or fuel con- SST will travel more than half a Lockheed spokesmen are equally
sumption. According to officials of the mile in the proverbial blinking of an convinced of the reliability and sim-
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wing, which moves back
roi 20 degrees on take-

Tif to 72 degrees at super-

sonic cruise, permits the
pilot to aerodnamically

(ailor" the aircraft to the

speed he is flying at a

given time. While, ac-
cording to Boeing en-

,',ineers, it is possible !o
land the aircraft with the

wings folded back, this - -

would be a critical ma-
neuver. Every care is

eing taken, therefore, to
make the pivot bearim:
'id other moving devices

lail-safe as possible
!l1tu flight-test DanielJ.l iau hton, Lockhi d Pr ident,

d headed Lockheed-Georia during develop-
mient of the C-130 lcrcles and then serv-meIft -& ' L 01 'L(ll.ini I i(r' Pia titl/9I

y of their entry, claiming that margin because of low stall speed, but Operations Manager. who also acts as
ning the aircraft is held to a mini- indicate low-speed characteristics bet- his company's liaison man on the SST

-ium by virtue of the double delta (the ter than current subsonic aircraft." project. liked what he saw after several
smailer leading delta becomes aero- This. he says, results from the "fa- exercises on supersonic simulators
dynamically effective only at super- vorable vortex pattern which makes and flying specially adapted super-
sonic speed), and that all it takes to the entire delta wing, all the way back sonic military aircraft. Instead of en-
land is a change in attitude of about to the trailing edge, generate lift countering a number of problems he
1 degree because of the L-2000's high through a pumping action." had expected, the actual ease of super-
ground effect, rather than the 4- or 5- He adds that the pumping action sonic flight "makes me, as a pilot, look
degree adjustment needed by cur- prevents boundary-layer thickening forward to the SST with much antici-
rently operative subsonic jet airliners. and leads to high lift forces without pation instead of trepidation," he said.
Boeing claims a similar advantage for causing turbulence, wing stall, or drag. An element of considerable impor-
the 733. These benefits, the Lockheed officials tance to the ease-of-mind of prospec-

it is perhaps ironic that the Boeing maintain, are increased further over tive SST pilots is the variable-geometry
variable-sweep-wing design has its sweptwing designs during takeoff and nose, or "droop snoot," pioneered by
roots in work done by Lockheed's bril- landing because of the ground cushion Lockheed but now also adapted by
liant designer, C. L. "Kelly" Johnson. effect. Boeing. In the 733, according to Mr.
who plays a prominent role in the de- Badger, this feature was used more
sign of the fixed-wing L-2000. Boeing The SST's Pilot Requirement for the sake of improving the aircraft's
is quick to point out that no royalty aerodynamic efficiency, than for up-
payments need be made to the Lock- How do the pilots themselves feel grading the already adequate visibility
heed designer. about the SST? Captain George T. to a level equaling that of subsonic

Lockheed officials are prone to dwell Henderson. United Air Lines Flight (Continued on following page)
on this point. They say their company
rejected the variable-sweep wing in
spite of its "kinship to this design"
after lengthy design evaluation studies
dating back to 1956. As the world's
only designer of Mach 3, or faster, pro- LcudfirsandBoe-
duction aircraft, Lockheed engineers, inglater,madea variable-
working with Mr. Johnson, discarded geometry noepart of
the variable-sweep-wing concept as a their designs. Purposeof
20,000-pound millstone." Says Lock- this "droop snoot" is two-

heed's SST General Manager Bailey: fold:Byadjustingthe
The double delta, by virtue of the nose to the speed of the

peculiar aerodynamic phenomena en- aircraft, the aerodynamic
countered at subsonic and supersonic efficiencv of the SST is
speeds, becomes in effect a variable- increased. At the same
geometry device-without as much as time, the pilot's field of
moving a wing.'' vision is greatly enhanced

He claims that Lockheed's wind- at the time of landing
tests not only give the L-2000 andtakeo/J.

double delta "a phenomenal safety
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Boeing's SST Project Pilot James R. Gannet make themselves at home in Boeing's cockpit mo(kup. Airline pilot givensn sinwi
trainin in flYinh the SST have said that operatin the supersonic craft should not be more difficut than flying large subsona tline,

airliners. "The fact that the droop insist on a minimum total flight time Advanced antenna systems, flush-
snoot did bring this about is, of course, of 3.400 hours before certificating the mounted on the structural design of
a byproduct that we are most happy SST. While this may seem excessive, the fuselage and empennage and in-
with," he says. he points out that the SST will operate stalled in duplicate or triplicate for

In cruise, the SST's pilot vision is, in a "thoroughly hostile environment full reliability, are being developed by
of course, more restricted than in which so far has only been penetrated Lockheed and said to be radically
present aircraft. Elaborate programs by a limited number of U.S. Air Force advanced over present equipment
employing spaceflight simulators, com- and NASA aircraft." Whoever wins the airframe contract,
puter-controlled television, and other Lockheed's Bailey agrees that the according to FAA, will have the job
electronic devices are being used ex- American SST "will be the most tested of initial pilot training.
tensively to establish the visibility new commercial aircraft ever to enter How difficult will it be to check out
limits necessary to maneuver the air- airline service." Part of its safety will an SST pilot? Lockheed officials say
craft safely during cruise and to be result from unparalleled "redundancy" it takes 35 hours to check out a pilot
able to land even if the droop snoot in all communications and instrument on the YF-12A and claim they can't
is inoperative. flight information. This provision for see any reason why it should take any

Lockheed spokesmen have dubbed backup systems, according to Lock- longer for an SST pilot. Boeing spokes-
the L-2000's variable-geometry device heed, will link the SST to high-fre- men are equally optimistic.
a weather-vision" nose, which can be quency (HF) and very-high-frequency But this kind of cheery optimism is
lowered during subsonic flight by 15 (VHF) ground stations and communi- not necessarily the belief of FAA o,
degrees, thereby furnishing better pilot cations satellites in a near fail-safe cials.
vision during takeoff, approach, hold- fashion. Inertial navigation, pioneered FAA's General Maxwell. fo'
ing, and landing "than is available in by the U.S. Air Force, will be used to points out that, in training piiot t

the best of today's subsonic jets." give the SST bad-weather capabilities the vastly simpler subsonic aircraft of
General Maxwell states that on a beyond that of contemporary jets. ac- the B-47 bomber variety. the Air Force

preliminary basis his agency. FAA. will cording to FAA spokesmen. required 40 hours of flight time. pre-
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The Pratt & Whitney iTFM-4

represents a novel approachto

supersonic propulsion. In plme
of the traditional afterburner.

it emiploys fan-duct burning.

. The result is a shorter, stubbicr

configuration and, it is claimea,

better specific fuel consump-
tion in the subsonic regime.
This engine, as is the General
Electric entry, is in the 60,000-
pound t27.216 k,) thrit lars,.

General Electric s bid for thu

SST's propulsion system ii

the GE4/J5, said to produce

over 60,000 pounds (27,216 kg)
thrust. It employs a conven-

tional afterburner and is almost

30 feet (9.15 m) long. Both the

GE and the P&W engine had
to be beefed up from an

original 50,000-pound (22,680
k,& thrust because the airframe

manufacturers increased the

takeoff weight of their SST
entries to above 500,000

pounds (226,800 kg,).

ceded by weeks in ground school "be- SST easily tops the present power pounds (363 kg). Considering the SST's
fore the officer became a copilot, a champion," the 180,000 pounds (81,650 payload of 40,000 pounds (18,144 kgi
phase in his training when he really kg) of thrust produced by the 6 engines these 2 factors are not insignificant
began to learn how to fly the aircraft. of the USAF XB-70. But this benefit of supersonic pro

General Maxwell makes it abundantly At cruising speed, the SST engine pulsion is not without indirect per
clear that the Federal Aviation Agency will operate about twice as efficiently alties which, for the moment, ca
will insist on "thoroughly adequate as the best reciprocating airplane en- be alleviated but not entirely elr'
pilot training" as a vital prerequisite gine ever built and at least 1/2 times nated. For a subsonic jetliner, the
for safe SST operation. as efficiently as the best fanjet engine needed to gain cruising speed

that can be predicted for future sub- altitude amounts to roughly 3 perc
The SST Engines sonic aircraft, according to Boeing's of the gross takeoff weight. This va

SST Program Manager, Maynard L. increases to almost 10 percent in the
The propulsion system. of course, is Pennell. It will produce about 50 times case of the SST, which burns up fuel

of overriding importance to the SST's the cruise power of the largest piston at this stage at the rate of 200,000
reliability, performance, and economy. engine, yet weighs only 1/2 times as pounds (90,720 kg) per hour. Unfortu-

The SST's engines, according to much. nately, only a fraction of the energy
General Maxwell, will "be twice as The SST enjoys 2 special advan- represented by this speed and altitude
powerful as the largest military aircraft tages: In its natural habitat the aircraft can be converted into distance during
engine and will have a higher mass weighs 2,000 pounds (907 kg) less than descent and deceleration for landing,
flow, run hotter, and be more efficient." on the ground. Centrifugal force in the detracting, thereby, from the SST's
Engine thrust ratings, according to Mr. form of Mach 2.7 speed cuts the SST's productivity.
Bailey of Lockheed, will be 60.000 weight by more than 1,200 pounds (544 The propulsion system program for
pounds (27,220 kg). With an over- kg), and in addition the more than the SST is well along toward the hard-
all output of 240,000 pounds (108,860 65,000 feet (19,810 m) of altitude re- ware stage. The 2 competitors, General
kg) of thrust by its 4 engines, the duces gravitational pull by almost 800 (Continued on following page)
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General Electric's reasons tor stay-
ing with the more orthodox afterburner
are simplicity, the fact that its excel-
lent supersonic and subsonic charac-
teristics are well understood, and that
the Free World's "flight-time total, at
Mach 2.7 or above, of a few hundred
hours" furnishes full confirmation of
this design.

The General Electric engine will be
almost half the length of a DC-3 and
its thrust about twice the weight of a
fully loaded DC-3. The Pratt & Whit-
ney entry is considerably shorter and
fatter than the General Electric SST
engine.

Lockheed officials, incidentally, claim
that their company nearly was elimi-
nated from the SST competition by the
FAA over a year ago. Reason for this
was in part Lockheed's unilateral com-
mitment to the Pratt & Whitney engine,
which at that time cost S1,000,000 more
than the General Electric engine. As a
result, Lockheed relinquished its pref-
erence. Since then, they say, the Pratt
& Whitney engine has come down in
price while the General Electric engine
has gone up. Nevertheless, the Gen-
eral Electric engine still maintains a
substantial price advantage over the
Pratt & Whitney JTF17, they report.

Both Lockheed and Boeing are ex-
pected to state a specific engine pref-
erence in their final specifications, but
will retain sufficient flexibility to be
able to incorporate either engine if the
Government so rules. For the moment
these preferences are a well-kept se-
cret. Both companies indicate that in
the case of foreign airlines, they would

The SST will /i proiided with the most reliable conunuications sys t ems ever put into consider use of engines designed over-
a conunercial aircraft. Lockheed experts have tested this special 1/10-scale model seas, if and when such compatible pro-
nith 28 flush-mounted antennas for navigation, conununications, and "blind" landing. pulsion systems are developed there.

Either engine will run at extremely
Electric and Pratt & Whitney, under Pratt & Whitney claims a number of high temperatures throughout the
their current contracts with the Gov- advantages for the augmentor/ram- SST's speed envelope, exceeding
ernment, will build 3 flight-weight en- induction burner principle. First, the 2.300 F. (1,2600 C.) for takeoff and
gines each and will obtain test-stand augmentor operates in the fan duct, an 2,200c F. (1,2040 C.) for supersonic
running times of at least 100 hours on environment some 900' F. cooler than cruise. The exact temperatures are
each engine to prove both performance the turbine exhaust, where the after- classified for the moment, indicating
and weight before the end of the year. burner is normally located. This, ac- the military parentage of the tech-
Thus, whichever engine will be se- cording to Pratt & Whitney designers, nology.
lected should be available in hardware permits metal temperatures at or be- Thermal efficiency, of course, is the
state well before the prototype is ready low 1.600' F. (871 C.), thereby enhanc- key to high thrust output of any jet
to undergo its first test flight. ing the engine's durability substantially engine, regardless of whether it is op-

The differences between the General above that of one employing an after- erated subsonically or supersonically.
Electric and Pratt & Whitney engines burner. General Electric's Flight Propulsion
are sizable, literally and figuratively. In addition, they maintain, turbofan Division General Manager Gerhard
As a matter of fact, their only common engines furnish improved payload/ Neumann says the General Electric 4
denominator is the output-about 60,000 range characteristics and generate SST engine has a 40 percent thermal
pounds (27,220 kg) of thrust-and the less engine noise. Subsonic fuel con- efficiency-twice as good as today's
fact that it takes a starting unit of sumption of a turbofan is 15 percent best subsonic engine-and that this
about 1,000 horsepower to set either better than that of a comparable tur- would increase as the engine pro-
in motion. bojet. It is hypothesized, therefore, that gresses from Mach 2.7 to Mach 3

General Electric has come up with a this feature makes it safe to operate cruise speed.
thrust-augmented turbojet, while Pratt an SST with smaller fuel reserves The critical factor is the amount of
& Whitney followed the concept of a since no special penalty is attached compression that can be achieved
twin-spool turbofan engine with fan- to subsonic operation necessitated by without exceeding the temperature
duct burning augmentation for sub- engine malfunction or other emergency limits set by the materials in the hot-
sonic and transonic transition. conditions. test sections of the engine. Here the

14 Air Force/Space Digest International * July 1966



heed confiLurations )t,

from spade work done

ears ago by NASA
aerodYnarnicists and re-

scaich by the U.S. A /
Force. Boing. after

25,000 hours of wimi-
tunnel testing, has dc-

cided on the swing-
and categoricallv dei,
the lcurrin" ruont t

it will submit 2 enti>, i

sweep-witi and a fivea-

iing design, to the F-A

Boeing officials point
with pride to the flaiih
pertforma(e of the

raria/ile-.ic-/i itin ;i

thec I - 1/

supersonic engine faces a problern Monocrystaloys -alloy crystals that ovn funds in SST research. What wi
that is less pronounced for the high survive high thermal shock cycles and happen to the loser? Under the rules o
bypass ratio subsonic engine, for at retain high strength, stiffness. and the game, there need not be a lose
cruise speed the SST's engine must hardness under high temperatures. in the usual sense. For, if the desig'
live with an inlet temperature of about General Electric in its GE4 engine not chosen meets fundamental criteria
500 F. (2603 C.) above that of the combines metallurgical and metal- that company will be reimbursed. a
subsonic variety. This "overage" is processing breakthroughs with turbine least in part, by the Government fo
carried backward into the propulsion bucket cooling, which, according to its work. Beyond that it would appea
system, resulting in a combustor inlet Mr. Neumann, reduce metal tempera- likely that substantial subcontracts or
temperature of more than 1.000' F. tures to maximum levels "no greater the SST will go to the loser, not as
(5382 C.) or, roughly, twice that of a than in today's commercial jet engnes an automatic privilege but simply be-
subsonic engine. -while at the same time reaping the cause of the complementary nature of

To offset this curtailment of the performance benefits of higher turbine his expertise.
power-generating potential, the SST gas temperatures." Finally, it is a foregone conclusion
engine needs to raise the temperature Vital to the efficiency of both the that the "loser" will waste little time
tolerances through the use of heat- General Electric and Pratt & Whitney going to work on preliminary studies
resisting alloys and titanium to be able engines are complex variable-geometry of the Hypersonic Transport, a vehicle
to run hotter, and to operate at close inlet and exhaust systems, which are which, in General Maxwell's opinion,
to maximum temperatures throughout almost as critical to the aircraft's per- will constitute a great challenge. "The
its flight regime-peaking, of course. formance as the engines themselves. SST's technology was pioneered by
at takeoff when the turbine inlet tem- They must function at maximum effi- the Air Force and NASA. We are now
peratures will be considerably above ciency at any given speed regime to harvesting from their seed beds. The
2,000 F. (1,093' C.). Conversely, a maintain the SST's payload and range HST builders won't be quite as for-
commercial subsonic jetliner's engine requirements. The so-called capture tunate. Research in the higher Mach
operates at maximum temperatures areas must be wide open at low speed regions is lagging." he said.
only for 1 percent of the operating and narrow at supersonic cruise. Only But men like U.S. Senator Monroney
time. computerized analyses can furnish the who fight the "folly of shortchanging

The need for heat-resisting mate- precise values, without which the SST aeronautics for the sake of astronau-
rials and advanced turbine-cooling would lead to physical and economic tics." may yet have their way and bring
techniques is self-evident. Direction- disaster. For instance, a one percent about a deeper national commitment
ally solidified turbine blade casting, change in exhaust nozzle thrust co- to the exploitation of technologically
which eliminates grain boundaries that efficient on an SST increases the spe- advanced flight within the earth's at-
lie perpendicular to the principal stress cific fuel consumption by almost 4 mosphere.
axis in nickel-base alloys, improves percent-meaning 4,600 pounds (2,086 And Lockheed's Corporate Presi-
the life cycle of the SST high-tem- kg) less payload or 115 miles (185 km) dent D. J. Haughton added this coms-
perature turbine. This technique is shorter range. ment: "Technology is like a cup. If a'
already proving itself in the Pratt & you do is drain it. everything dries up.
Whitney engine. The Loser What you take out, you have got to

A still more sophisticated process is replace. As a company we try to live
under study by Pratt & Whitney and Boe'ng and Lockheed both have in- by this creed. But as a nation we don t

results in superior materials known as vested many millions of dollars of their always apply this lesson."
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In its biggest presentation since it was founded in

1958, the Hanover Air Fair drew 307 exhibitors and 200,000

spectators. Executive jets and turboprops dominated the

scene, along with a representative crosssection of

military aircraft, highlighted by Britain's P.1127

Kestrel V/STOL fighter. Although major commercial airliners

were missing from hardware displays, their

representatives were very much on hand ...

BY STEFAN GEISENHEYNER, Editor for Europe

The first Hanover Air Fair took place
in 1958 with a total of 65 firms partici-
pating. Since that date the German
show has experienced such a phe-
nomenal growth rate that, since 1960,
as it began to rival the Paris Air Show
in size and scope, it has alternated
every other year with the Paris show.
In 1966 at Hanover a total of 307 ex-
hibitors participated, of whom only
114 were German companies. After
Germany, the country most heavily
represented was the U.S. with 74 firms,
followed by France with 62, and Great
Britain with 27 individual exhibitors.
One of the British stands, however
represented 50 companies from the
United Kingdom.

Also represented were Switzerland
with 6, Sweden and Italy with 5 com-
panies each, Belgium with 4, and
Canada with 3 participants.

From The Netherlands and Austria
came 2 companies each; Japan, Po-
land, and Czechoslovakia sent single
exhibits. The hoped-for Russian exhibit
did not materialize. Several Russian
visitors in uniform were seen during
the show, however, scrutinizing, in par-
ticular, the electronicsrexhibits.

The Hanover Air Fair started out as
a light utility aircraft fair. And it has
still not overcome this reputation.

irrafit exhibited at the HanoverAir fair cani Irom most naions of Western Europe. Compared to the past Paris shows,
the U.S., and Canada, some of the satellite countries, and as far away as Japan. The the amount of the military hardware
rair drew more than 200,000 spectators in the biggest showing of its 8-year history. (Continued on page 18)
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In civvies or in uniform. . . Built to meet full-time utility needs of And with its flat floor, quick-change
executive mobility-with economy and features and totally usable interior the

there's nolMit reliability-the Jet Commander also Jet Commander offers maximum cabin
offers maximum, cost-effective versa- flexibility.tohelob0 Stility in government and military Effective applications include MAN-
applications. AGEMENT AIRLIFT, PILOT & NAV

a Jet Com mander IN CIVVIES the Jet Commander is a TRAINER, ADVANCED INSTRUMENT
16,800 lb. pressurized transport that TRAINER, AMBULATORY MEDiCAL
carries up to 7 plus a 2-man crew at MISSIONS, HIGH PRIORITY CARGO.

ca U do high altitude speeds above 500 mph/ For complete information write Aero
437 kts. Useful load is 7,240 lbs. It's Commander, Suite 810, Madison Bldg.,
the most economical to operate of any Washington, D. C.
jet now in service that's FAA certified
to Transport Category standards, and
the only executive jet certified for CAT
II low approach landings.
IN UNIFORM the Jet Commander will
serve with efficiency and economy. AERO COMMANDER
Unparalleled stability, all-weather capa- INTERNATIONAL SALES DEPARTMENT
bility and short field flexibility make the ROCKWELL-STANDARD CORPORATION
aircraft practical anywhere, any time. Bethany, Oklahoma, U.S.A., Cable: AEROCOM

THE AERO COMMANDER LINE... ROCKWELL-STANDARD PRODUCTS
JET 500U 200 100 SNOW



Panoramic view of the HanoeC)r
Airport shows some of the huge
crowds attending. this year'sair -

fair. This photo was taken from
almost the same angle as the

map published in the Mai issuc
of AF/SD INTERNATIONAL ,
pp 18-19). Ia center is Hall B.

which housed most U.S. exhibits.
Above it is smaller Hall A. To
left of exhibit halls are arraecd

Ihe inanv types of militar

and civilian aircraft assembled

and aircraft displayed this year was British Embassy in Germany. with BAC casions. Two aircraft of the Greek Air
negligible. Thus, the static display footing the bill. Also on display was a Force-a Northrop-built F-5A and an
area was dominated by a Republic C.160 Transall, a heavy military trans- F-5B-were flown regularly during the
F-105 and a McDonnell F-4C Phantom, port built jointly by France and Ger- show, demonstrating the excellent
both from USAF units stationed in many, in French colors. The main at- maneuverability of the aircraft.
Europe. Landing and parking fees were traction of the military side of the show
paid by the respective manufacturers. was a Hawker Siddeley P.1127 Kestrel Aerial Displays

A British Aircraft Corporation Light- vertical/short-takeoff-and-landing (V/
ning interceptor of the RAF was flown STOL) fighter prototype, which was Aerial displays of aircraft includea
to Hanover at a special request of the demonstrated brilliantly on several oc- some aerobatics by a Lightning teani

Among U. S. Air Force air-
craftfeatured at HanoVerl Was
the McDonnell F-4C Phantoi
II strike fihiter. It attracted
considerable interest, both
because it is relatively new to

i/ei Fitopean scve and be-
caie it wtill v000 ciiter service

with the British RAF.

Britaini' soon-to-icho ociationl
V/STOL fightcr, the Hawkeir

Siddeley P.1/27 Kestrel. proved
the main attraction among nzili-

tar A Frcraia. Itc Diaest sItriniua
llivht/ci, brilliaiitlYs'ccoionsiratiii N

uls ciiiis.siici cccpccliliiic'. -Ns
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of the RAF, the demonstration of a
Hawker Siddeley Andover military
transport. and some RAF Canberra
bombers.

The USAF did not take part in the
flying demonstrations, since, due to a
communications error, the minimum
flying altitude was originally stated by
the show management to be 2,500 feet
(762 m), far too high even for a fly-by.
As it turned out later, lower flight
levels could be requested and were
granted prior to the demonstrations.

Civilian Exhibits

In the civilian sector, the scene was
dominated by the executive jet air-
craft. All of the light twin-engine busi-
ness jets were present at Hanover.
The Hawker Siddeley DH-125, the Jet
Commander, the HFB Hansa 320, the
Myst~re 20, and the Lear Jet were
demonstrated frequently and report-
edly drew some prospective customers
who came over from the Hanover In- Executive iet transports. like West Germanv's HFB iIansa 320 shownl here, dominated
dustrial Fair on the other side of town fair's cicilian sector. NAov bei, sold in Euirope and U.S.. the Hansa 320 carries 9
-a fair which overshadows the air fair pacsenier. plus 2-inan crell ct56 onnh , 0 kmIc/r, ccr i1(1(o-anil 'I'(00 Amirane.
in size and importance by a wide
margin.

The Italian twin-engine executive jet
Piaggio-Douglas 808 made its debut peller aircraft were the predom nant find its market in the underdeveloped
in Germany. It is expected to receive feature of the Hanover Fair. However, areas of the world as a fast transport

its airworthiness certification during the not too much that is new was shown. that can operate from rough strips.

month of August. The Italian Air Force The Italian firm Siai-Marchetti showed The aircraft shown, the first prototype,
is showing interest in this aircraft and its new S.205 4-seater, and Aero Com- had logged only 12 hours of flight time.

may order it in quantity. mander brought its series 100 and 200, Dornier hopes to begin deliveries in

A completely new concept in execu- 4- and 5-seaters, respectively, to Eu- December of this year.

tive jet aircraft was offered by the rope for the first time. Most of the The price for this aircraft is ex-

Swedish company, SAAB, which other 30 types displayed in this cate- tremely low. Fully equipped, it will cost

showed a model of its SAAB 105 twin- gory were old acquaintances, familiar about $150,000.
turbofan military trainer with a 5-seat aircraft in the skies over Europe. De Havilland's Twin Otter is equipped

cabin. No decision has been made as In the feeder-liner category, 2 air- with 2 turboprop engines, seats 15 to

yet by the company to go ahead and craft made their debuts during the air 19 passengers, and features a remark-

build the aircraft. If. however, public show. De Havilland of Canada brought able STOL performance.

reaction is favorable, a prototype may its Twin Otter to Europe, and Dornier Much has been said about the al-

be built. A selling price of S450.000 per showed its twin piston-engine Sky- leged competition between the Sky-
fully equipped aircraft was mentioned. servant to the public for the first time. servant and the Twin Otter. But after

This would be extremely low if com- The latter aircraft is a 12-seat, general- seeing them both in operation it be-

pared to the $650,000 to $1,000,000 purpose design built for simplicity of comes obvious that they are basicaly
prices for the other executive jets. maintenance and stability. It should (Continued on following page)

A real sensation was the first official
showing in Europe of 2 Mitsubishi
MU-2 twin-turboprop light short-take-
off-and-landing (STOL) aircraft, with
German markings. They were the first
Japanese-built aircraft to come to
Europe since the end of the war and .
most certainly made an excellent im-
pression upon everybody.

The MU-2 seats 6 passengers and is
ideally suited for use as a light execu-
tive transport. It features excellent
STOL performance and soft-field ca-
pability. The standard price in Europe
will be around $321,000. Since the
Turbo Commander was not shown, the j
only rival in the twin-turboprop field A-;

that was shown was the well-known Sweden is biddinfa for the excu 'tive jet market with a conunermil version I itcs
Beechcraft King Air. 105 mnilitar% trainer. A 5-passenger model displayed at IIanover wold sell for a

Single- and twin-engine light pro- S450,000. SAAB is survcYingcicustomer reaction before with its developc
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f ram e's SldAviai12 1isp/aved
this sin/v1120ie/of the(Gaioni,

Io it of several desi-tis submoitted
in th eEuropeanarhus project.
The Galion would be powered

by 2 Pratt & Whitney or Rolls-
Royce engines. West German

designers prefer a 4-engine
airbus for added safety. 'civ

different and will not be competitive Further difficulties arise from the tion manufacturers pin their hopes on,
at all. The Skyservant is tailored for different design philosophies of the as demonstrated by the life-size fuse-
straightforward bush flying, whereas participating countries. The Germans lage mockup shown at the fair, is the
the Twin Otter will excel as a feeder are proposing a 300-seat, 4-engine air- VFW 614. It is a relatively small, twin-
liner and for certain military purposes. craft, whereas the French and British jet, short-range transport which was

have designed a 2-engine, 250-seater. specifically designed to replace the
The Airbus Project The French-British consortium, con- DC-3s still in service. The aircraft can

sisting of Hawker Siddaley. Breguet, seat up to 40 persons and is also
The manufacturers of major trans- and Nord Aviation, showed at Hanover suited to take palletized freight. Its

port aircraft have long since come to for the first time their HBN.100 twin- best payload range lies around the
the conclusion that air shows do not turbofan airbus design in model form. 500-mile (153 km) mark.
further their sales effort. Therefore, Sud Aviation of France exhibited its The design is frozen, and a partner-
there was not a single big transport model of a similar design, named ship between Fokker and VFW to
on display at Hanover. Company rep- Galion. Both aircraft can be adapted manufacture the aircraft is about to be
resentatives were only too happy, to use the Pratt & Whitney JT9D or concluded. VFW will get financial sup-
however, to discuss future plans. the Rolls-Royce RB.178 powerplants. port from the German Government,

One item of considerable interest is Each engine delivers about 40.000 to and Fokker is expecting money from
the European airbus project. The air- 44,000 pounds (18,100 to 20,000 kg) of the Dutch Government. The engine
bus, a possible British-French-German thrust. will be the M45, a Franco-British de-
venture, would be designed to provide On May 6. a semiofficial meeting sign by Bristol Siddeley and SNECMA.
mass air transportation in the 1970s. among governmental officials from Since the M45 was designed as a mili-
Each aircraft would seat between 250 France, Germany, and Britain took tary powerplant, it will be necessary to
and 300 persons. The airbus fleet is place to discuss the future of the air- convert certain assemblies for civilian
supposed to operate from specially bus plans. The airbus scheme is one use. This conversion is being paid for
prepared terminals linked to city cen- of the last chances for a joint Euro- by the German Government and the 2
ters by modern transit systems. pean venture. If this opportunity slips engine manufacturers.

The idea is undoubtedly not new by, European aircraft manufacturers The prototype of this aircraft is ex-
and will run into the same problem may as well bow out of the interna- pected to fly in the summer of 1969,
faced by similar proposals: Nobody tional transport market and leave it to and it is hoped that first deliveries can
knows who will finance the new termi- the 2 giants: the U.S. and the U.S.S.R. take place in late 1970. It is under-
nal setup. Another project the German avia- stood. however, at VFW and Fokker

Doul!as C-47 Skytrain is thc

VFW 6/4, shown here in an

artist's sketch. A partnership is

bein iarranged between VFW in

German and Fokker in The
Netherlands to produce the
aircraft. The relatively small

iii-lijet plane, seating up to 40

passengers, will be poweredl bY
2 M1ars M45 engines ' oinlt/v

2c,/ S.tCI uA.
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f, Royce/Turbomneca turbofan
enieiwhic/h will poler Ii

BAC, Breguer Jaguar traincr
strike aircraft. Designated the
RB.172/T.260, its thrust rate
of 4.200 pounds (1,905 kig) will
be increased to 6,300 pounds
(2,857 kig) with addition of

that time is critical and utmost speed RB.178, which is in the same thrust Also shown was a mockup of the
in designing and building the aircraft class. This design, however, uses a Anglo-French Rolls-Royce/Turbomeca
is necessary to forestall any moves by highly complex 3-spool arrangement RB.172/T.260, a turbofan engine which
potential competitors. The hopes that and a 2-position exhaust nozzle. The will power the BAC/Breguet Jaguar
this aircraft will materialize as the big- RB.178 was constructed for high effi- supersonic strike aircraft. The design
gest postwar aviation venture of Ger- ciency at the cost of extreme mechani- thrust of this new engine is 4,200 pounds
man industry are well founded, since, cal sophistication. Though Rolls-Royce (1,905 kg), rising to 6,300 pounds (2,857
for the first time, definite governmen- engines are held in high regard for kg) with afterburner. The basic power-
tal interest for a purely civilian project their reliability, it remains to be seen plant should be suitable for further
is in evidence, whether the airline user is willing to development into a commercial version,

sacrifice valuable maintenance time which could be used in executive air-

Powerplant Exhibits for high efficiency. craft, medium-sized airliners, and pos-
Several important military jet power- sibly other military aircraft.

Much discussed in the jet-engine plants were on display at Hanover. The smallest jet engine on display
sector was Pratt & Whitney's new JT- The most interesting design seen was was the Bristol Siddeley BS.347.
9D-1 turbofan, which will power the the Bristol Siddeley/SNECMA M45-G weighing only 30 pounds (14 kg) dry,
Boeing 747 and possibly a European turbofan engine, which is destined for including accessories and electrical
airbus design. The thrust of the engine the Anglo-French variable-geometry equipment. Constructed as a classical
is presently rated at 41,000 pounds aircraft. The M45 is rated at 7,000 centrifugal turbojet, it has a maximum
(18,600 kg), but an output of about pounds (3,175 kg) thrust dry, and 12,000 continuous power rating of 140 pounds
44,000 pounds (20.000 kg) is expected pounds (5,443 kg) with afterburner. The (63 kg) thrust. The engine is very sim-
of the production models. The JT9D bypass ratio is set presently at 3:1- ple, with only a single-stage compres-
features a twin-spool, 2-bearing ar- a figure which may be changed as de- sor and a single-stage turbine. Firm
rangement and a bypass ratio of 5:1. velopmental testing continues. Further data was not available on fuel con-
A novel building-block concept has noteworthy features are an infinitely sumption or price. The powerplant
been employed, which will greatly fa- adjustable afterburner system and the seems to be ideally suited for light
cilitate maintenance and overhaul, thus reported use of internally cooled tur- target or surveillance drones. Should
making the engine highly attractive to bine blades. A civilian version of this the engine be suitable for cheap mass
the user. powerplant is being developed for the production, it would most definite

A competitor of this powerplant on German short-haul liner project VFW find a very good market as an auxilia

the -', the Po.,Wvc 61 foi _dh - s74i.-iD

Poiteip/aiifm B,tin,,,'A /iii,

new 747 transport is Pratt &

Whitne's big JT9D-1 turbofan.
shown here flanked by the JTI2,

left, and JT3D. With a dry

ie/ght of 7,800 pounds (3,538
k g) and bypass ratio of 5:1, the

JT9D's thrust is rated at 41,000
pouids (18,600 kg) but is expected

to reach 44,000 pounds (20,000
kU) in the production version.

Inlt diameter is 8 feet (2.44 im).
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Forward Air Controllers in Vietnam

Tactical air operations in South Vietnam are by far the most

closely controlled in history. The key to this control is the

Forward Air Controller (FAC) in his tiny Cessna 0-1 Bird Dog.

Highly competent, deeply motivated, the FACs do a big, dif-

ficult, and dangerous job extremely well. Airpower in Viet-

nam is hitting the targets assigned to it-and only those

targets. A large share of the credit for this accuracy must

go to the U.S. Air Force FACs . . .

They Pinpoint the Targets
BY J. S. BUTZ, JR., Technical Editor

Tactical air operations in South system works is essential to under- of 1940, or even the massed, high-
Vietnam are by far the most closely standing what airpower is doing in speed sweeps of Allied fighters over
controlled in history. The U.S. has South Vietnam. Those critics who Germany during 1944 and 1945, just
a tactical air control system in opera- equate U.S. use of airpower in South don't know what they are talking about.
tion in South Vietnam which must Vietnam with the bombing of de- They are arguing from ignorance.
be considered one of the major fenseless cities in the Spanish Civil Nothing of this sort is going on in
achievements of the war. War, or with Luftwaffe attacks on Vietnam, nor could it under the cur-

Understanding how this control refugee columns during the blitzkrieg rent control procedures. No pilot in
South Vietnam is free to drop a bomb
or launch a rocket or fire a machine
gun on his own. There are checks
and double checks on all pilot ac-
tions. These checks are welcomed by
the fighter pilots, for it is virtually
impossible, whether in high-perfor-
mance jets or propeller-driven attack
aircraft, to enter an unfamiliar area,
locate proper targets, and strike them
accurately without help. Without as-
sistance and double checking, some-
one is sure to make a mistake.

In simple terms, the control sys-
tem for South Vietnam is an out-
growth of the Forward Air Controller
(FAC) system, which has been used
in various forms since the beginning
of World War II to positively identify
enemy targets and protect friendly
troops during tactical air strikes on
the battlefield.Thebigdifferencenow
is that itis being used to protect ci-
vilians as well as friendly troops.

Under the basic FAC plan no tar-
get is attacked without obtaining the
perm-ission-iof the Vietnamese province
chief involved, as well as the U.S. and

Forward Air Controller s perform aniinail/uable seie hy fltin oieri the countrside Vietnamese military authorities at
each nwlrning to see what damlia(111 I/it t Viet Coig did duriing the nih. Roads are often corps level. Assistance for the strike
cut several tincs and rendered impassable by the Viet Cong in just one night's work. pilots and checking of their perfor-
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the hands of the chiefs of the it
tion's 43 provinces. ANo ordnanc

can be discharged fronm al aircraft

and no artillery round cal be fired
inl a province witlhout the per-

mission of tile province chief. Li.
Col. Le Hun Dic, center, chief of
An XuYen province, confers with
Captain George Getchell, USA-,
right, one of the province FAC,
and anl interpreter. Colonel Due
cr edits airpower with vastly
strengthening the governient's
Jioitioii inl Aii Xaveicarin 19653.

mance is provided by the Forward Air that they have 3 characteristics in aware of their responsibility for hav-
Controller-an Air Force pilot who common. First, they all have an abun- ing the last word as to which targets
flies low and slow over targets in a dance of what Dr. Harold Brown, Sec- were to be bombed and which were
Cessna 0-1 Bird Dog aircraft. No retary of the Air Force, has described not. Everyone had an intense desire
target is attacked unless a FAC has as "political sophistication." to ensure that innocent people were
verified it as legitimate. And the Second, the FACs I knew were all not harmed.
FAC must guide the fighters into the highly competent professional pilots Each Forward Air Controller pilot
target area, verbally describe the with a thorough background in strike spends a lot of time in the air. One
target or mark it with a smoke rocket, fighter tactics, ordnance, ordnance- hundred hours a month is the max-
observe the strikes, and report the delivery techniques, etc. imum flying time officially allowed.
accuracy with which the ordnance was Third, all had an intense desire to Many reach this figure on the nose
delivered. do their job properly. All were keenly (Continued on following page)

During a 2V/2-month visit to South
Vietnam in the first quarter of this
year, I observed this system in both
main types of operations conducted
by U.S. and South Vietnamese forces.
One was in support of sweeps by
major ground units searching for the
Viet Cong main force. The other was
in small actions by South Vietnamese
local forces attempting to stop VC
harassments, such as mining roads,
blocking canals, collecting taxes, and
drafting and recruiting soldiers for
the Viet Cong.

Today there are more than 250 Capt. Lawrence L. Reed, a For-
FACs in South Vietnam. About 100 wardlAirControllerrightca/d

of them are spread out through the Capt. La Ba Do, a Vietnaiese
provinces, serving as the "eyes" of observer who accompanie
the province chiefs. The others are Captain Reed oil inany flight.s,
assigned to U.S. and Vietnamese are shown here checking a inap
Army units. The Vietnamese Air Force prior to a flight from Song Ba
(VNAF) is speeding up the training Special Forces Camp.
of its own FAC corps, and in the next
year or so it probably will provide all
the support for the Vietnamese Army.

Slightly more than 150 0-1 aircraft
are available to the FACs. So there
is about one FAC airplane for every
4 strike fighters in South Vietnam, a
good indication of the close control
that exists.

After flying with 8 FACs and talk-
ing at length with many more, I find
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(300 m) or so he can hear shots fired
at him from the ground. If he does,
and it is rifle fire, he usually circles
and tries to find out where it came
from by spotting the muzzle flashes
from additional rounds. If the shots
are not coming from a village, and
if they continue, the FAC may call
in artillery, or he may launch one of
his rockets to see if that will stop
the fire. Most often he will simply
report the incident to the province
chief and the intelligence officers.
Rifle fire must be quite intense before
there is any thought of an air strike,
and intense rifle fire often indicates
some sort of unusual ground activity.

Automatic weapons are another
matter entirely. It is difficult to hit an
0-1 with a .30-caliber rifle even though
the aircraft cruises slowly at about

.W, 90 knots and flies low (around 1,000
-.1 $1, feet [300 ml). The probability of scor-

An 0-IF aircraft with a USAF pilot and Vietnamese observer flies over a section of the ing hits goes up considerably when
Sai.gon-Iue railroad as a wreckini train prepares to remove freight cars damaged a .30-caliber machine gun is used. And
bv a VC mine. Air suricillance has. virtuallY eliminated daylight attacks on trains. a good gunner with a .50-caliber ma-

chine gun almost certainly will bring
down an 0-1 if he holds his fire until
the plane is just about straight over-

every month, and the pressure of the friendlies?" The FACs give dozens head. The 0-1 just doesn't have the
combat has pushed most of them over of answers to this one, but the best speed to get out of the area quickly,
the limit at least once. one I heard was, "We can't. Look for and the .50-caliber gun is effective

A Forward Air Controller flight usu- yourself. It's about like flying over New to 3,500 feet (1,100 m) altitude and
ally lasts more than 3 hours, right up York City at 1,000 feet and trying to out to oblique ranges of more than
to the endurance of his Bird Dog, pick out all the Italians." one mile (1.6 km).
which is around 4 hours, if the pilot No FAC tries to pick out the VC Consequently, the FAC takes a dim
is carrying no passengers. Normally, just by looking at them, because he view of being fired on by automatic
the bulk of the flight time is spent cannot. No part of the air operation weapons. Such fire is usually an indica-
on visual reconnaissance (VR), just in South Vietnam depends for target tion that the VC are present in large
looking at what is going on in the selection on just looking at people, numbers and are on an important mis-
countryside below. A VR mission takes either at 1,000 to 1,500 feet (300 to sion. In such a situation the FAC tries
you over villages, roads, rice paddies, 450 m), where the FAC usually flies, to stay out of effective range of the
canals, forests, and jungles. Literally or on the ground. automatic weapons but he stays in
the entire nation is covered. A small A FAC gathers information primarily the area. He takes evasive action
part of the time the FAC is flying in 2 ways. One is by people shooting flies erratically, never makes the same
over "safe" territory, held strongly at him. These are presumed to be un- turn twice. This is the first rule ol
by government forces. The majority friendly. The other method is by spot- everyone who fights the VC, on the
of the time, however, he is over ting evidence that the Viet Cong are ground or in the air: Never follow a
'contested" territory where the Viet in the vicinity or have been there set pattern. A large percentage ol
Cong roam. And the FACs regularly recently. The third method is to ac- U.S. losses have occurred when an
inspect the coastal forests and remote tually catch the VC at work, but this operation was performed 3 or more
valleys where no one but the Viet rarely happens. times in the same manner. The rule
Cong has been in 15 years. In some sections of the country, applies to field commanders makinc

The main objective of visual recon- sporadic ground fire is quite common. their weekly visit to higher head-
naissance, obviously, is to locate the The IV Corps area, in the flat, delta quarters, to transport planes supply-
enemy-to find targets. This is easier region south of Saigon, is considered ing remote outposts, to infantry unitE
to talk about than to do. Many a the worst area in this regard, both sending out patrols, to FACs making
FAC serves his whole year's tour for the FACs and the psychological- their morning visual-reconnaissance
in Vietnam without ever participating warfare aircraft, which also come in rounds, and to just about everyone ir
in a major battle. An average FAC low, dropping leaflets and broad- Vietnam. The wise ones don't pass the
might see clearly identifiable Viet casting over airborne loudspeakers. same spot at the same time of day oi
Cong troops only 3 or 4 times in a One or 2 isolated shots at a FAC on the same day of the week 3 times
year. Very rarely does a FAC sight aircraft will not bring in an air strike. in a row.
more than one such group in a given The VC would be happy if they could In the relatively rare case when a
month. get a village bombed merely by firing FAC comes under automatic-weapor

The best way to get an idea of the a few shots at a FAC. They could, fire, he tries to stay out of range, se-
difficulty of visual reconnaissance, and would, hold up such an incident up an erratic flight pattern, and locate
especially over a crowded rural area, to the local people as an "American the gun positions. So far, few .50-
is to go along on a mission. The first atrocity." caliber machine guns have been usec
question you would ask is, "How can Normally, the FAC leaves open both in South Vietnam except in the major
you possibly tell the Viet Cong from back windows of his 0-1. At 1,000 feet battles, but their incidence is increas-
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ing. When they are Used in smal ac-
tions, it usually has been against strike
fighters. Most often they are fired from
the edge of a forest or some other place
that provides a ready escape route. to
The heavy-caliber guns are very valu-
able to the VC, and they don't risk
them in "contested" areas except as
support for major attacks. If they are
fired at FAC aircraft from positions
in Viet Cong strongholds, then air
strikes definitely are called in. The
larger the ground weapons, the larger
the air strike.

In any event, all information on
weapons being fired at FACs is fed 4
into the intelligence system, and often
it is useful in tracing the movements
of major VC units.

Looking for evidence that VC are
in the vicinity or have been in the iA

vicinity is the more common FAC 4ev/ FOR Eiactivity. One indication is any change
in the pattern of ground traffic. If Smoke rocke rs sa to mark ra rr fo strike fighter pilois ar, adjtun d b Captain
VC units are around, the number of Lawrence L. Reed before takeoff in his O-IF Bird Dog. Captain Lawrence, an experienced

people on village streets and country FAC, operates out of a smiall junIe strip in support of U. S. and Vietname'se troops.

roads usually decreases and sampans
often disappear from the canals.
Changing patterns on the scum that
forms on small canals and streams on the ground. With such leads, the troops, it is easy for the FAC to
usually means the VC have been in FACs are able to look over a suspect- direct air strikes. The friendly forces
the area. Every morning on his visual- ed area quite thoroughly. If they stay mark their lines, and tell the FAC the
reconnaissance rounds, the FAC looks long enough, or fly over an area and area from which they are receiving
for new trenches dug during the circle back in 15 minutes or so, taking fire. The FAC guides the strike aircraft
night and watches for additions to full advantage of cover, they are often there. When such attacks come from
old trenches. The Viet Cong have able to catch VC in the open, and heavy cover, it is assumed that anyone
made it a practice to draft villagers sometimes able to provoke them into near the battle is a combatant.
to dig fighting trenches and bunkers. firing. During search-and-destroy opera-
In many areas the FAC is never out Through all of this activity, a FAC tions by forces of brigade or division
of sight of these trenches. Sometimes tells the province chief and the US strength, the ground commander usu-
the trenches begin several miles from and Vietnamese military commanders ally is granted a Tactical Area of
a fortified village, and weeks are at the district air support center Responsibility (TAOR). This means
spent digging to within a half or quar- (DASC) at corps headquarters exactly that requests for close air support
ter of a mile (.8 to .4 km) of the what he is doing. If he wants to call can bypass the province chief to keep
walls. Weeks later, at some opportune in artillery, he needs permission from response time to a minimum. The FAC,
time, an assault is launched. Some- the province chief; for air strikes, he however, must continue to validate
times the defenders of the town spend must get permission from both the each target and direct the strike
many nervous weeks and the attack province chief and the DASC. No fighters.
is never made. Often the VC trenches single office or headquarters has the Even though many of these sweeps
lie idle for months and finally are authority to order the bombing of a have not located any Viet Cong, most
used in an ambush of government village. If the VC are using a village U.S. units have been strongly opposed
forces. Sometimes visual reconnais- as a headquarters, storage point, stag- at one time or another. The VC strike
sance reveals new buiidings in the VC ing area for local raids, or for similar suddenly from hills, in groves of trees,
stronghold areas. Most often this kind activities, any plans to bomb it must be behind dikes, and in villages. Some-
of reconnaissance is accomplished by approved at the province, corps, and times a sweep may go through a
painstakingly flying back and forth national command levels. The villagers village and then the VC pop out of
over the forest areas around noon are warned in advance by leaflets tunnels in its rear. The fighting often
when the sun is directly overhead and by loudspeaker planes. The FAC is tough and full of surprises. Villagers
and casts no long shadows. is on hand to guide the strike aircraft and farmers are apt to suffer severely

Much valuable information is gather- onto the proper target. if caught in such fighting, just as they
ed on visual-reconnaissance flights, The question of judgment comes up would in a full-scale war.
but most FACs think the effectiveness more frequently in emergency situa- U.S. battalion commanders I talked
of this operation has been exagger- tions when U.S. or Vietnamese Gov- with say that the opposition must be-
ated. It is often reported that, since ernment forces are actually engaging come severe before they call in air
they usually operate in one province, the Viet Cong and running into trou- strikes on a village. They point out
the FACs get to know the countryside ble. Last year about 20 percent of that the VC would have us com-
and its activities "like the back of the air strikes were expended in emer- pletely stymied if the ground forces
their hand." This just isn't possible. gencies. They usually occur during pulled back and called for air support
The job is too big. The best source of VC ambushes of convoys or surprise every time they received a few rounds
intelligence information is from the attacks on fortified outposts. Here, of sniper fire. Ground commanders say
Army's Special Forces and from agents unless the VC has overrun the friendly (Continued on following page)
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they depend heavily upon the FAC strikes from above virtually every bat- many aircraft and be the most eco-
above their unit to tell them what is tle, large and small, for nearly 4 years. nomical design in the long run. And
ahead-civilians as well as men with Despite their fine showing to date, even more important is what the
guns, trenches, and so on. The FACs FAC pilots see many possible trouble second engine would contribute to the
say that even during heavy fighting spots for the immediate future in safety of future FACs.
there is time to inspect targets closely equipment, management, and doctrine. The twin-engine OV-10A COIN
and to avoid hitting civilians. If these problem spots are not prop- (counterinsurgency) aircraft being de-

As fighting airmen, the FACs in erly solved, the FAC loss rate could veloped by North American Aviation,
Vietnam have earned the kind of go up, the efficiency of the tactical air Inc., meets these basic requirements,
praise from their contemporaries that control system go down, and the ex- and most FACs are anxiously awaiting
comes to few men. The fighting units cellent relationship now existing be- it However, the first of the 150 OV-
of the U.S. Army are unanimous in tween the Army and Air Force could 10As that the Air Force has on order
praising the close air support that the be seriously affected. are not due to reach Vietnam until the
Air Force has provided for them in The first and most serious need is middle of 1967. Many FACs strongly
battle. In some battalions, no one for a new airplane. The 0-1 has done believe that if some World War II
can remember a single instance in a good job, but all of the pilots be- fighters could have been designed
which they could have registered a lieve it has outlived its usefulness. and built in 90 days or so under high-
complaint. Relations between the Ground fire is getting to be more of priority programs, then the same sort
Army and the Air Force have never a problem, and the VC are bringing in of priority and effort should have been
been as good as they are in close air more .50-caliber machine guns. Six put into the OV-10A project. Under
support in Vietnam. FACs were lost during the first 3 any circumstances they believe the 19-

Army people give the FACs and the months of this year, compared to 12 month-old project should be speeded

USAF Air Liaison Officers (the FACs' lost in all of 1965. up now and the aircraft brought into
bosses at Army division level) most A much more powerful aircraft with action in the next several months.

af the credit. As one battalion com- an initial rate of climb on the order Other items on the FAC shopping
mander put it, "The Air Force sent of 3,000 feet (900 m) per minute is now list include: A liberal amount of light-
some very competent young officers needed to reduce the vulnerability to weight armor around the pilot- full gyro
to our division. They came in here ground fire. This kind of aircraft would instrumentation so they can fly weather

and sold airpower, and made it work. be in a class with the P-51 Mustang of properly: 8 smoke rockets for marking
They didn't stop until they gave us World War II. With it, the FAC would targets instead of the 4 carried by the
exactly what we needed, which some- be able to cruise at 2,500 feet (760 m) 0-1; provisions for carrying at least 8

times wasn't what we thought we at about 90 miles an hour (145 km/hr), flares, making the FAC more useful

wanted." dive down to 1,500 feet (460 m) to take over troops at night; a 7.62-mm Mini-

A similarly high reputation is en- a closer look, reach an airspeed of gun pod to strafe targets of opportu-

joyed by the FACs attached to the about 150 knots during the dive, and nity too small to warrant calling in
commanders of the 4 South Vietnam- have enough momentum to climb back fighters: an IFF transmitter to allow

ese corps, by the 43 province chiefs, up to 2,500 feet (760 m) with the addi- radar stations to keep positive control

and by the various Vietnamese Army tion of just a little power. Such maneu- on the location of the FAC: and 4
units. vering could be kept up for long radios-2 FM, 1 VHF, and 1 UHF,

FACs first began this type of duty in periods without excessive fuel con- which is 1 more FM set than the 0-1
1962. They operate from airstrips sumption. carries today. and would allow better
scattered across the entire area of Two engines are considered indis- communication with the 2 Army sets.
South Vietnam. At least one of them is pensable, even though they would All of the FACs rate P-51-type accel-
close to every possible trouble spot. raise the cost of the aircraft and in- eration and climb performance at the
Until the big airpower buildup began crease the maintenance problems. But top of the list.
last year, a FAC often was the only the pilots believe 2 engines will save There is not so much agreement on
"air force" that could reach remote
areas and stay for hours in an emer-
gency. Even today, a FAC can often
beat a flare ship or fighters to a be-
leaguered outpost by 30 minutes. In
bad weather, the light, slow 0-1 still
may be the only aircraft that can get
over troops in trouble.

The U.S. Army Special Forces and
Vietnamese troops and their U.S. ad-
visers operating in remote areas have
a special regard for their FACs. It
is normal for FACs to make night
flights to an outpost as soon as it is
attacked, to drop 2 flares and shoot
the 4 rockets they can carry on the
0-1, to stay in the area regardless
of the ground fire, and to give both
the defenders and the attackers the
idea that airpower is on its way. Many
a FAC at one time or another has
flown low over the target, firing his FAC i a c/I*/h t i~i a m ,j, [ -1,. 11
automatic rifle out of the window with inid-1967 to replace the Cessna 0-Is ow in use. Iie twin-engine reliabilitv and verV
one hand and flying the aircraft with fine rate of climb of the OV-10A, which rivals that of the World Wa11PrIIP-5I1 Musiang,
the other. FACs have directed air are high on the list of Priorities fori FAC pilots in coobating Viet Conig antiaircraft fire.
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Ai Fc]AC, .t Lciet,,a, 1ed KNil

right frerounl), confers with Lt. Col.
Steve Phillips, Conunander of the 1st Bat-
talion, 2d Infantir Regiment, at conuand

post situated in an old Viet Cong hase

camp in Zone D. TheY are conuunicating
with aircraft over PRC-25 backpack radio
maintained bY Airman Second Class Daryl
N. Laws (center foreground). The Armv

personnel at left are manning the battalions
tactical operations center in a ho,0C

oftdhi'ibthe Viet Comii with

other requirements. Some FACs want to a FAC on the ground with the son that if they get very low, the open
to carry bombs up to 1,500 pounds (680 troops. Most Army people feel that the fields of fire give the VC too much
kg). Others don't want them. Some FAC in an airplane is absolutely essen- time to shoot at them.
want armor around the engines. Others tial and certainly more valuable in In the rubber plantation and jungle
think this would reduce performance Vietnam than the ground controller, terrain north of Saigon, the FACs often
too much. As long as the high ground is not se- fly right on the tops of the trees. Here

Some attempts are being made to cure and the ground FAC must stay a man on the ground has only one
improve the O-1s so that they will be with the troops, the airborne controller chance to hit a FAC, and he must fire
more acceptable until the OV-10As is going to be able to see much more, straight up into the air. Chances of
arrive. The first such move the FACs The ground FAC would come into his scoring a hit are small. The FAC, in
regard as a failure. This was to camou- own if antiaircraft fire became intense turn, has only one chance to spot
flage all FAC O-1s with a mottled or if the U.S. were to lose control of buildings or men under the trees and
brown on top and a light blue on the the air. that is to look straight down.
bottom. It is very good camouflage. Questions of close-air-support con- In the mountainous country of I
It worked for the Germans in World trol and the proper methods of FAC Corps, in the north, FACs usually travel
War 11, and it works for us in Vietnam operation are at the heart of all mili- in pairs, with one 0-1 down about 300
on strike fighters. It is so good, in fact, tary discussions today. No one opera- feet (91 m) above the trees most of
the strike fighters can't see the FAC tion will be adequate for any given the time and the other well over 1,000
when they come over a target at 15,000 war. However, U.S. experience in Viet- feet (305 m) above the terrain. Back
feet (4,600 m) or so. When the O-is nam, to date, indicates that the air- in the deep valleys that must be cov-
are painted silver, sighting the FAC is borne FAC is far more valuable than ered by visual reconnaissance in this
no problem. the ground FAC. area, the FACs cannot be tracked by

To correct this, the camouflaged Still, some Army divisions do not radar and their radios often are in-
O-1s were recalled to the paint shops want to give up the ground FAC. The effective. If one goes down in one of
again, and a big strip of high-visibility 1st Cavalry Division (Airmobile), for these valleys, his only link with friendly
Day-Glo paint was put on top of the instance, wants the FAC assigned to forces and his only chance of rescue
wings. But strike fighter pilots say that each battalion, working with that bat- would lie with his fellow FAC above.
the silver 0-1 is still the easiest to see talion on the ground during all field All in all, the FACs in the field are
from above. And anyone who has seen operations. A pool of FACs from bat- exceedingly competent individuals who
a mottled brown, blue-bottomed 0-1 talions not in the field is formed to act perform with a minimum of direc-
go over at 1,500 feet (460 m) knows as airborne controllers. In this case, tion. This was proven during the rapid
you can't conceal any aircraft at that the ground FAC serves essentially as airpower buildup last year when the
low altitude. an Air Liaison Officer for the battalion 2d Air Division (now redesignated

FAC operations now vary widely in commander, handling all his requests Seventh Air Force) gave the FACs
he 4 corps areas and in the various for air support, much as the battalion their head. The FACs certainly aren't

Army units. Some of the differences artillery officer handles the artillery self-sufficient, however. They need
are dictated by the terrain or peculiar request chore. help if they are to continue to play
conditions of a locality. Others are In the 1st Infantry Division, the situa- an outstanding role in Vietnam.
due simply to the preference of the tion is completely different. Only one But the kind of help they need is n

rmy commanders. Even though the battalion commander really wants a terms of equipment-a better airplane
differences in techniques are substan- ground FAC with him in the field. So night reconnaissance aids, improved
ial, all of the FAC operations are going this is the only battalion that gets one. target-marking devices. No one needIs
well. Most FACs expect trouble if any Many different flight techniques are to tell the FACs how to find and fiit

attempt is made to force conformity. used. In the flat delta, in the southern the Viet Cong. They are doing ve
There is much debate as to the part of the country, most FACs stay at well with what they have. They an

alue of an airborne FAC compared 1,200 feet (365 m) or higher. They rea- want to do better.
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Technology is overtaking policy in the communications-satellite field. While

there is no doubt that the International Telecommunications Satellite Con-

sortium (INTELSAT) will deploy a truly global system before the end of the

decade, there are numerous knotty questions concerning frequency allo-

cation, national interest, cooperation or competition with the Communist

world, impact of the emerging nations, and sharing of the industrial market

for components. The U.S. has its own set of special domestic problems

centering around ownership of earth stations, cables vs. comsats, and whether its

COMSAT Corporation should be the sole operator of space communications systems . . .

Communications Satellites:
Prospects and Problems

BY WILLIAM LEAVITT

Senior Editor/Science and Education

Of all the technologies to emerge able businessmen, travelers, and gov- Toward a Global System
from the space age, communications ernment officials to move supersoni-
satellites show the greatest promise cally, and someday, hypersonically, In the non-Communist World, 51 na-
of quickly transforming man and his from continent to continent at incred- tions, including countries which are
works in the years ahead. Already the ible speeds. It is not an exaggeration virtually at war with each other, have
relays-in-the-sky have made possible to suggest that the arrival of commu- joined in the International Telecom-
truly international television. They have nications satellites presages the de- munications Satellite Consortium (IN-
provided instantaneous military com- velopment of a kind of "world culture." TELSAT), with the purpose of creating
munications from places as far apart All this amazes even the imaginative a global synchronous satellite network.
as Washington, D. C., and Saigon when Englishman, Arthur C. Clarke, who, The United States, by dint of its role
conventional radiotelephonic methods only 21 years ago, suggested in the as one of the 2 present major space
were inadequate. They have signifi- magazine "Wireless World" that 3 powers, has been designated manager
cantly enlarged transatlantic telephonic communications satellites, placed at of the INTELSAT system, and the job
communications capabilities. equidistant synchronous altitudes of of management has been delegated

This is only the beginning. Tomor- some 22,500 miles (36,200 km) above to the U.S. Communications Satellite
row's comsats, as communications sat- the earth, could serve the entire globe. Corporation, which is becoming known
ellites are popularly termed, will allow Happily, Mr. Clarke, who was a British throughout the U.S. as COMSAT.
rapid relay of business data (linking radar development officer during World COMSAT is a unique corporation in
the computer to the satellite). They War II, has lived to see his prediction that it was specifically created in 1962
will enable diplomats to communicate begin to come true. Now one of the by the U.S. Congress as a semiprivate
via "hot lines" that will make today's world's most celebrated science writ- organization in which shares are held
Washington-Moscow emergency links ers, he good-naturedly wrote recently by individual American citizens and by
seem primitive. And, through direct- of how he lost a billion dollars by not the major American communications
broadcast abilities that are already patenting and cashing in on his idea. carriers. At the same time, COMSAT's
foreseeable, they could serve as all- But, of course, the world was not operations are subject to the contro
encompassing "schools in the sky" for ready for such miracles of the space of and jurisdiction of the U.S. Federa
the millions of illiterate and deprived age back in 1945. Communications Commission, a Presi-
peoples of underdeveloped nations. There is no doubt that the tech- dentially appointed regulatory body
This latter prospect was described in nology is available, or nearly so, to In addition, a number of members ol
some detail on these pages in the achieve most of the purposes outlined COMSAT's board of directors are ap-
February 1966 issue (see "Spaceborne above, both in the Free World and in pointed by the President of the Unitec
Video and the Revolution of Rising the Soviet Union. The Soviets have States. COMSAT's unusual character
Expectations"). already inaugurated domestic satellite was the result of a compromise

Comsats, linking the world's peoples communications service with their reached in the American Congress
more tightly together than ever be- Molniya vehicles, which have relayed after a bitter debate between the pro-
fore, will complement the coming not only telephony but also Russian ponents of a purely private corporatior
revolution in aeronautics that will en- television broadcasts. and total public ownership.
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Earl1 Bid, aIt, ft, bui 1 uvhes
and deployed for COMSAT Corpora-
tion over the Atlantic, is an ad-
vanced version of the Syncon
system and is providing telephone
and television service between Europe
and America. A Pacific EarlY Bird
will soon provide a similar service

in that area.

Ieasibility of synchronous conununi-
cations satellites was demonstrated

Sby the Hughes-built Syncom, at right,

originallY developed for NASA and
now transferred to the Defense

Department, which is using themn for
military communications. Synchro-

nous orbits have best earth coverage;

o3 or4 can serve entire globe.

Like all political creatures, COMSAT, the face of the many complex inter- Military Systems
an its short life, has had its troubles. national political questions that in a
They revolve around such legal ques- sense are worldwide projections of Meanwhile, the U.S. Defense Depart-
tions. still being adjudicated within the some of the U.S. domestic policy ment is, at this writing, about to launch
FCC. as whether or not Congress in- problems described above. a series of near-synchronous comsats,
tended COMSAT to be the sole U.S. As James McCormack, a retired Air built by Philco, into equatorial orbit.
communications-satellite operator and Force major general and former Vice The launch vehicle will be the U.S. Air
whether or not COMSAT should own President of the Massachusetts Insti- Force's powerful Titan Ill booster.
and operate the ground stations that tute of Technology, who is now Chair- These satellites will serve Defense on

:he indispensable earth segments man of the Board of COMSAT, says: an interim basis until the development
satellite-communications technol- "Beyond a shadow of a doubt, there of an advanced system for the 1970s.

There is a large and lucrative will be a single global communications- Such purely military comsat systems
market in earth-station ownership, and satellite system. The funds are already are designed for maximum security.
the communications carriers want a committed, and the agreements made." The decision to proceed with them
share of it. The General was referring to the was taken after a rather rancorous

At present COMSAT is operating planned launch in 1968 of 4 synchro- argument between Congress and the
under interim authority from the FCC nous satellites, to be designed and Defense Department at a time when
that gives the Corporation these pre- built by TRW Systems of California. the Defense Secretariat seemed to be
rogatives, but the questions are still This system, an INTELSAT venture considering buying most of its comsat
not finally settled. Another particularly managed by COMSAT, will handle a service from the COMSAT Corp.
interesting dilemma, which may some- minimum of 1,200 2-way telephone con- After the successful use by the mili-
day vex other nations, is whether or versations simultaneously or 4 televi- tary of the Hughes-built Syncom sys-
not private companies ought to be sion channels. The system will also tem-and in view of the international
allowed the right to launch and operate serve the U.S. Apollo moon-landing problems that might have arisen from
their own satellite communications project's communications needs. (For a military security requirements on an in-
systems. further report on the new synchronous ternational commercial system in which

The American Broadcasting Com- satellite system see "Aerospace Re- the U.S. would be, after all, only one
pany (ABC)-one of the three major view," page 38.) partner with many other nations-the
radio-television networks in the U.S.- Even before that, the current "ex- U.S. Administration decided to plan a
has raised the question by asking for perimental" Early Bird system over the large-scale, purely military, comsat
the right to operate its own television- Atlantic will be replaced by a new network for secure messages.
relay satellite system. This may well be Hughes Aircraft Company-built ad- Worldwide military communications
a uniquely American problem, but it is vanced version. Another new Early by satellite are by no means the only

.ustrative of the kinds of questions Bird will be placed in orbit over the project of interest in this growing field.
that make policy a more difficult prob- Pacific to provide comsat service over U.S. Defense officials are openly talk-
lem than the complex technology of that vast area similar to the service ing of tactical communications where-
space communications itself. At this that exists now over the Atlantic. by military commanders could relay
writing, COMSAT is attempting to de- Hughes deserves much credit for its command-and-control battle informa-
sign a U.S. domestic system that will pioneering development of the first tion over even short distances more
satisfy both the carriers and radio-TV successful synchronous-satellite-com- reliably via space than by conventional
networks. munications system-Syncom. Syncom radio communications.

But these are American domestic is now being used by the U.S. Defense To return to commercial space com-
questions. They have not stood in the Department after being transferred munications, COMSAT Corporation, in
way of the rapid advance of a global from the aegis of the National Aero- its capacity as INTELSAT manager, is
system. COMSAT, as manager of nautics and Space Administration. now asking for industrial proposals
INTELSAT, is pressing ahead, under Hughes has questioned the need for from around the world on the design
interim agreements that will be rene- the TRW system. But from all indica- of a multipurpose communications sat-
gotiated in 1969, with the development tions, COMSAT, acting for and in ellite. According to COMSAT, the
of a global comsat network. agreement with INTELSAT, means to multipurpose satellite would weigh as

The global system will proceed in press ahead. (Continued on following page)
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much as 2,300 pounds (1,040 kg) and
would provide many times the current
total capacity of all international tele-
communications means. It would also
have a "truly large-scale" television-
distribution capability. It would further
have potential for airline traffic com-
munications. The multipurpose vehicle,
COMSAT says, would permit access
to all these services from a practically
unlimited number of earth stations.

In the field of airliner communica-
tions, COMSAT has already under-
taken successful experiments on 2-way
relays between earth stations and air-
liners via satellite. The tests have led
to further studies by COMSAT, Pan
American World Airways, and the U.S.
Air Transport Association. COMSAT
has proposed to the FCC that a satel-
lite specifically for this purpose cOL
be orbited by late 1967 over the
lantic.

Earth stations are a crucial part
comsat technology. And there is gr
interest in showing U.S. indust
capabilities to participating countrTRWSYSTEMS for a market that may amount to h.
dreds of millions of dollars worth

GLOBAL COMMUNICATIONS SATELLITE complex hardware and technoloc,
Consequently, in May, at a Washing
ton meeting, delegates from 43 coun-

Physical Characteristics tries heard technical presentations
from American industry. The foreigc
delegates exchanged technical iceas
and heard what U.S. industry has to

Size: 56 c-h(J42c dme bd h, 37 c h ( offer. Many also toured the facilities

.(l of such companies as Radio Corpora-

Paylood. 4spaccr- t e tion of America, Hughes Aircraft Com-
s amson v epany, Philco Corporation, Rohr Cor

s , A"sorss == poration, and North American Aviation
S- OS-c Inc. The market potential suggested

by the prospect of 30 to 40 countries
This is a schematic of TRW SY.stem's Global Conununications Satellite, scheduled for building earth stations, costing about
deploVient by COMSAT Corporation for INTELSAT in 1968. Four will be launched $3,000,000 each, is formidable. The
into s -nchronois orbit, with 2 held in reserve. The system will be able to handle 1,200 Soregn.isi each , isformdae. e
2-way telephone conversations simultaneouIsly. The expected reliable lifetime -ill be 5 foreign visitorswere afforded viewsao
rears, a larcge step on the road to the 20-year lifetimes predicted for future systems. American capabisities notonly n fie

trips but also by displays in the State
Department hall that served as the
site for the lengthy conference.

The commercial future of satellit,
communications is clear. It is equally
clear that INTELSAT, presently spear-

Jaincwi M'1cCormcack, retired Air headed by the United States, is anx-

Force major general, and Chaiirman ious to link as many nations as possible

of the Board of COMSAT Corpo- by 1969. At that time, the INTELSAT

ration, is conifideilt of the future of agreements are to be renegotiated into

global comimiuications by satel- more permanent form. INTELSAT's in-

lite. But ie, acknowledes the lag vitation to all countries, east and west

between policy and burgeoning still stands, and there have been re

tclnoloy'V, sviibolized by both ports that Yugoslavia may be inter-

fitc domestic legal questions ested in joining.
COMSAT is faciIg and the lari-

ous interintional questions ranging Policy Problems
fr1om ircquency allocation to the

iipci of the new techniques on The problems are not technical. but

world politics and the political.
cinlcrs'iln. il onlltlIs. Just some of the present dilemmas

* How rapidly can comsats be put
TII Ti ,]a.. -r to work to their full potential in the
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face of the enormous investment in pressed concern. General McCormack ently haveabout 20 yearsofexpected
conventional communicationsnetworks points out that forthe systemsofthe usefulness, while comsats are at this
-- on theground and underthe sea- late-1960s the existing allocations of point working toward 5-yearlifetimes.
that already exists in the advanced 500 megacycles "up and down" are It is expected that eventually 20-year
areas of the world? sufficient but that for really ad- lifetimeswill be possible forcomsats

* What are the best institutional vanced systems there could be inter- too. There are those who have sag-
arrangements for international coop- ference withexistingmicrowaveground gestedthatthe keytosuch reliability
eration, sovitalto aworkable global networks. There is hope that current andmultipurpose diversity might well
system? Will the Communist world researchintohithertouncrowdedareas bethe presence of onboard crews.
joinINTELSAT? In Vienna, in May,tthe of the frequency spectrum might pro-
Russians talked of entering the com- vide technical solutions. Bat, in the MannedtCosats?
mercial market, and thereare reports end, the problem is political and will
ofher interestin direct-broadcast tele- have to be solved by international Twoexperts who haveadvanced this
vision from comsats to conventional agreements. idea are Hawker Siddeley's G.K.C.
receivers. Might China join Russia in Mr. O'Connell put it this way re- Pardee, who with his colleague, L.W.
suc haventure? cently to an audience ofcommunica- Steines, declared in a recent paper:

i How can the political and eco- tions specialists in Washington: We The reasons in the past for ad-
nomic purposes ofsuch Western enti- will run smack up against this situation vocating separate satellites for [va -
ties as the French community orthe unlesswedo a better job of planning ous communications functions] have
British Commonwealth be best served? utilization of the spectrum than we stemmedfromconsiderationsofweight
Is it economically practical for them have inthe past." constraints and reliability. These oh-
to develop separatesystems over and He contrasted conventional cables jectionsc an beovercome ifnamanned
abovetheiradherence tothe INTEL- and communications satellites, and satellite is envisaged with the crew
SATglobal network? pointed out thatcables have theone providingrmaintenance andoperational

e How much of a share of the great advantage of making no de- capability. With the techniques of
component market for the satellites mends on the radio spectrum. 'We orbital rendezvous successfully dem-
will non-American technical compan- couldpave theocean floorswith them onstrated, thereis noreason why such
ishave? Thereiscertainlynoenthus- to take care of the communications a large general-kurpose spacecraft
lasm in the advanced Western coun- explosion," hesaid, should not berassembled inorbit, and
triesforU.S.comsathegemony.There It s alsotruethat cabletehnology, whyintime severalsuch craftshould
is already written into the INTELSAT naturally, and under the pressure of notform acomrehensive global net-
agreements provisionforsuchpartici- the competition ofcomsats,is advanc- work.
pation by other members ofINTELSAT. ing. Acrucial advance is the oncoming "Certainly such anetwork would be
Yet the intricacies of arranging an ability, using transistorized equipment costlyand fundamentally international
equitable industrial distribution of the which increases the number of voice in character, but the benefits would be
potential market for the space and channels, ofcablestorelaytelevision equally great.. . . We are only on the
earth segments of comsattechnology Until now, undersea cables have not thresholdof an expanding, stimulating,
are formidable, had enough voice channels to relay and important era of world communi-

f What about the physical limita- video. American Telephone & Tle- cations via satellites.
tionsoftheelectromagneticspectrum? graphCompanyandInternational Tle- "We recognizethepatternasoneof
Should the frequency allocations prob- phone &Telegraph Corporation-both complex utilization against a back-

ems be tho0roughly reviewed by the pioneers in cornsats and shareholders ground of international ownership, man-
InteF-rn atio nal Telecommunications in the COMSAT Corporation-are agement, and development. Adminis-

lUnion th einternational body that dis- working on development of cables with trative, political, and legal questions
burses the fre quencies? 1,200- to 1,500-voice-channel capacity. will be as great or greater than the

On this point, both COMSAT's Gen- This would be a major improvement technical ones. Solutions to all of them
ral McCormack and James O'Connell, over the 138-channel capacity of the must proceed hand in hand if we are

the Director of Telecommunications newly laid transatlantic cable. to succeed, as indeed we must."
fot the White House, have both ex- In addition, undersea cables cur- (Continued on following page)
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the General believes that the United Foi all these questions, there are

Kingdom will probably stay with the presently few, if any. answers. But
INTELSAT global network. there are developing understandings

As to the idea of a series of re- of what the problems and prospects
gional or other systems integrated into are.
a global system, he considers that an It is recognized that the situation of
idle prospect. He believes that the the underdeveloped countries is dif-
INTELSAT global system will prove ferent. Modern technology, particularly
commercially attractive enough for communications and transportation
worldwide usage, and that any other technology, can turn out to be the
systems will be put up for purely na- angel-or the devil-of their futures.
tional reasons, if the money is available As specialists never tire of warning us,
and the motivation strong enough. the emerging countries stand at the

What about the Russians? General brink of chaos unless they can quickly
McCormack considers that they cer- absorb, in styles suitable to their socie-
tainly have the ability to put up their ties, the best of Western technology.
own systems-they already have done Their peoples are demanding a share
so. Indeed, if they choose to. they of the good life of their former colo-
could probably offer to sell at cost or nial masters, and unless some measure
even give educational-television satel- of their aspirations is provided there

Di. Joseph . Charvk, President of lite systems to underdeveloped coun- can be no peace. In an age of on-
COMSAT Corporation and former Air tries. Since the Soviets do not have to rushing events, it may be that the only
F'orce Undersecretary and Assistant Sec- worry about such mundane questions way for the emerging world to catch
retary for Research and Development, as returns to shareowners, such poli- up with the advanced societies is by
sees reliability and long life as the 2 cies might be much easier for them to leap-frogging, skipping over develop-
technical kevs to a comsat system's fi- execute than for the United States or mental phases through which the West
ture technical and commercial success. the West generally. progressed in a more leisurely past.

Vis-a-vis conventional and cable Thus, in the view of many, there is

Again, on the subject of cables vs. communications. General McCormack no time for and little point in railroad

comsats, it is a measure of the com- foresees a gradual replacement, espe- building in parts of Africa where pres-
plexity of merely the domestic U.S. cially in the field of television, of ex- ent transport is primitive. These areas

situation that COMSAT Corporation isting systems by comsats. In the should go now into air transport and

has publicly opposed AT&T's wish to meantime, the existing conventional even serve as the testbed for advanced

lay a new 720-channel cable, with video- communications base will take up aerial techniques such as vertical- and

transmission capability (see above), in much of the other communications short-takeoff aircraft.

the Caribbean. AT&T is not only the traffic. Finally, comsats will come into In the same vein, illiteracy, the bane

major American communications car- their full maturity as the microwave, of lands like India, can and must be

rier but is also a large shareowner in sea cable, land wire, and other con- overcome by the most advanced tech-

the COMSAT Corporation. ventional systems begin to reach their niques available, such as direct-broad-

As General McCormack told the an- full capacity. This would be a rela- cast educational television to commu-

nual COMSAT shareowners' meeting in tively orderly evolution. nity receivers. In the end, it may be
Washington: "All these [American] cheaper and more effective to bypass
carriers are, by definition, 'authorized The Emerging World the conventional techniques which may
users' of COMSAT's service. They are never be able to meet the demands of

also COMSAT's owners, up to 50 per- What about the underdeveloped the population. Why bother, in com-

cent, as provided by law. At the same countries, where there are no really munications, with construction of ex-

time, they are our competitors to the large-scale existing microwave-relay pensive conventional ground-relay sys-
extent that COMSAT's services dupli- ground systems to be interfered with, tems, when communications satellites

cate their services, existing or pro- either physically, in terms of the spec- can do the job over large areas at

jected." trum, or commercially, in terms of ex- low cost and with vast coverage?
isting financial investment? This ques- Against this backdrop of 2 divergent

Anarchy or Evolution? tion is crucial since direct-broadcast worlds sharing a single planet, the art
techniques now considered near at and technology of global satellite com-

Are all these domestic and interna- hand, once the onboard power sys- munications is rapidly advancing, at a

tional political questions-questions tems are decided on (they would prob- rate that has surprised technical plan-
that illustrate the lag between tech- ably be nuclear), could perform such ners, governments, and even the in-
nology and policy that plagues every great tasks in education. dustry itself.
aspect of the modern era-going to This is a special case. It would seem If there is one fact that has emerged
lead to a kind of anarchy? so easy technically but the political from this rapid development, it is that

General McCormack thinks not. He questions are enormous. Could America technology is outracing policy. Thus,
sees a future development of a basic unilaterally offer such systems? Should the best energies of government and
global network, supplemented by spe- the non-Communist advanced world industry must be devoted to the solu-
cific networks sponsored by nations or combine to offer such systems? How tions of international and national
groups of nations for their own pur- are propaganda and educational mate- problems of how to build the communi-
poses. Among other possibilities there rials to be differentiated? Who would cations satellite systems and accom-
may be other purely military systems, do the programming? What about panying institutions that will ensure
such as those contemplated by the authoritarian societies? Do their lead- both public benefits and commercial
United States. There may even be a ers want their peoples to enter the utility from the new technology.
large-scale French-Soviet system serv- 20th century? And who will pay the in view of the complexity of the

ing Europe. But although there is Brit- bill? Could the United Nations do the problems. it is reassuring that a start

ish interest in a Commonwealth system, job? has been made at all. 7
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IlocA-,,,o/ICroII(s

largest transport-

IIc C-.4-IlunriIc(..

1he mockup of the 121-foot-long (36.9 m) C-5A cargo compartment
looks like a huge tunnel in this photo, taken fron the rear ramp. The
copartment is longer than the Wright brothers' first flight at Kitty
Hawk. A proposed commtercial version of the C-5A, called the L-500
by Lockheed, would have 3 decks and carr some 900 passengers. Mili-
rari version will carry 75 troop, on top deck. in addition to cari load.

A full-scale mockup version of the over 500 mph (800 km/hr) and land on
S Air Force C-5A transport has 4,000-foot (1,220 m) dirt runways no

oeen unveiled by Lockheed Aircraft firmer than the average soccer field.
Corporation at its Marietta, Georgia, Taking off empty, it can be airborne in
plant. 4,000 feet (1,220 i).

The C-5 cargo deck is 121.1 feet With cargo doors fore and aft, load-
.36.9 m) long. Two of the Army's big- ing and unloading is rapid-a neces-
gest trucks can drive into the C-5 sity when a transport aircraft is on the
side by side. Three jeeps abreast have ground in a combat area. Although
'oom to spare. The aircraft's cargo not planned for use as a troop carrier, _4
area, measuring 34,734 cubic feet it will carry about 75 troops in addition
1983.7 M

3
), has more floor space than 3 to cargo, enabling operators to move

good-sized houses. with their equipment.
Most types of equipment assigned Savings anticipated in the new air-

to a normal Army combat division will lifter are striking. The C-124 Globe-
,t into the aircraft. master requires 38 flying hours to

First of the huge cargo craft-said reach Yokota Air Base, Japan, from
to be the world's largest-will be de- Kelly Air Force Base, Texas. Cost per
livered to Military Airlift Command in cargo ton is more than $800. The C-141
less than 3 years. StarLifter can fly to Yokota in 14 hours

The aircraft will fly 3,600 miles (5,800 40 minutes at a cost of some $350 per Robert H.hvj!.s. (,iot St cretar of
.ethe Air Force for Installations and Logis-

km) with its 110 tons (99.7 mt) or will cargo ton. The C-5 will deliver cargo tics. who took part in unveiling cere-
carry a 56-ton (50.8 mt) payload 6,300 for about $170 a ton over the same monies at Lockheed's Marietta, Georgia,
miles (10,140 km). It will cruise at well route. in^7W plant, rides out of mockup in Arm jeep.

One of the most important new capa-
bilities offered by the C-5A will be
its ability to carry the Army's largest

field equipment, including tanks, heli-
copters, and missiles, as well as bulky
construction equipment.

At left, during the mockup
unveiling ceremony at Lockheed's
Marietta, Georgia, plant, U.S. Army
trucks and armored vehicles roll out

rof the main cargo compartment, after
the nose visor of the mockup has
been raised and raip lowered.
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Many aerospace planners are convinced that sooner or later an

aerospace craft able to be flown through reentries to controlled

landings on conventional airfields will have to be developed to

serve orbital operations. It is doubtful that the present method

of using large naval task forces to fish astronauts out of the

ocean can continue indefinitely. The lifting-body principle may

provide an answer to the problem. USAF and NASA are exploring

its potential

LIFTING BODIES:

Tnere will have to come a time will end its homeward mission at sea designs employing the lfting-ou,,
many aerospace planners believe. is an indication of the relatively prim- principle. The Air Force program s
when spacecraft will roar in from orbit itive state of technology of that vast called ASSET, a 4-phase effort, the
through the fiery heat of reentry and project. third phase of which will begin in 1967
land in approximately the manner of The lifting-body principle, where- It will use the manned vehicle (see
present-day aircraft on conventional by the entire body of the aerospace photo) called PILOT, or SV-5P. wh-
airfields. craft provides the lifting ordinarily is some 24 feet (7.3 m) long a'

The costs and complexities of Mer- created by the wings of aircraft, may about 10 feet (3 m) across its tail fins
cury- and Gemini-style landings at sea. supply an answer to the problem of PILOT will be produced by the Marti-
with large naval forces required to fish really controlled reentry. Company and will be dropped from a
pilots from the ocean, cannot be con- Both the U.S. Air Force and the Na- B-52 from an altitude of 40,000 'o
sidered practical except for the early tional Aeronautics and Space Admin- 50,000 feet (12,190 to 15,240 m) to uo-
research-and-development phases of istration are working on wingless- powered landings at arrival speeds 3'
space operations. spacecraft ideas that may lead to such 120 to 150 miles per hour (193 to 241

The fact that the Apollo mooncraft a conventional-landing capability, using km/hr) In later tests a B-52 will take

This is the M2-F2 lifting,)c advy.
developed for the National

A c ronaitics and Space Adminis- N

rrtion by the Northrop Cor-

poration. The craft is flat-
rapped. has 2 vertical tail fins,

and is 22 feet (6.7 in) long. It
will be flown to a conventional

landing on an airfield after
being dropped. inuch in the

manner of the U.S. Air Force-
NASA X-15 rocket airplane,

from under the ninv of a B-52
bomber. The M2-F2 is one of
2 vehicles-tie other, the HL-
10. is bein deielopedforsuch

r3seprth brNotiop for
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ie Martin Company's S1-iP
PILOT manned lifting body,
the U.S. Airi Force's entry in
the lifting-body research etifr.

F itted with onboard rocket

power, it will be carried alott

by a B-52, rocket itself to ar-

tudes of 100,000 feet(30.4N0

III). and1( be ffuiA ii I,) II ciii ci-

the PILOT craft to altitude from which
it wil be released and rocket-boosted
to some 100,000 feet (30,480 m) and
then be flown to earth at cruise speeds
of more than 1,000 miles per hour ' it. i/i( 1-/24l2

(1.609 km/hr). fi/ic und r t -n
ItLOT is a manned follow-on to of the "mother" B-52

earlier Martin-USAF efforts. These in- raft. Atpresenti /c
clude the already-completed ASSET 2Notiropeiicc_

project in which the structural prob- do not have onboard

lems of high-speed maneuvers of lifting rocket power, as the

bodies were studied, and the Martin- Mart/nSV-5PPILOT

USAFcPRIME effort, in which a lifting itil have.B tp /an-
body called SV-50 will be boosted to .1lihope t/atblci
suborbital altitude and hypersonic will allow inclusion

speed. then be guided into a reentry of booster rockets to

path. At about Mach 2 speed, the re- permit an increase in
covery sequence will start, and the the research craft s
PRIME SV-5D will be slowed for its , perfomanc.

landing by a parachute system.
NASA's entries in the lifting-body

program are the Northrop-built M2-F2
(see photo), a manned craft which is
scheduled soon for launching from a
B-52 mother craft at 45,000 feet (72,-
450 m) to be glided to earth by NASA
test pilot Milton 0. Thompson, and the
HL-10. a similar craft, also built by
Northrop. The HL-10 is half-conical
in shape, has a flat bottom, 3 vertical
fins, and is 5.5 feet (1.7 m) wider This is the second
across the tail than the M2-F2. Both Northrop lifting-body
are 22 feet (6.7 m) long. The M2-F2 is research craftbeing
flat-topped and has 2 vertical fin-tails. hitforNASA.Itis
At present, neither has rocket-boost the HL-10. It is some-
engines aboard, but it is likely that as hat different in col-
the programs proceed, they will be figuratianithanthe
added to increase performance by M2-F2, is half-conical,
allowing the craft to reach higher flat-bottomed, has 3
altitudes after release from the mother fins,andis.5feet
aircraft and develop higher cruise (1.7 mi) wider across
glide and landing speeds. the tail than its sister

The Martin SV-5P and the Northrop craft. The HL-lo
M2-F2 and HL-10 are all roughly sim- could evolve into I
lar in size but vary in shape because Itiman vehicl.

of the varying degrees of lift design- Martin Company is
ed into them. stingcwaystomate

Martin Company, which is already it hit/i viariousexist-
working with the Air Force on PILOT, inc space boosters.
is also going to do an 11-month study
for NASA of costs, crew size, and
jroblems of manned-lifting-body ve-

re research programs.
-By William Leavitt
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Soviet emphasis on manned spacefhght...

VS achievements in applications ...

spaceflight from the very start or
space programs back in 1957 is e
dlenced by the chart (see oppos
page) recently prepared by the N
tional Aeronautics and Space Coun

The Council is composed of mal
Jrende ou U.S. officials, including Secretary

ith Gemini- Defense Robert S. McNamara and N.
tional Aeronautics and Space Adm
istrator James E. Webb. It is the lea
ing advisory group on aerospace pol
in the White House. Council Chairm0
is Vice President Hubert H. Humphr>

At the same time, the Space Cou
chart shows, the United States has
particularly in the field of workin
satellites," such as weather-trackers
and communications satellites. These
are endeavors that the Russians are
relatively speaking, only beginning to
get involved with.

The chart also indicates America
scientific discoveries in space, such aspacecraft the revelation of the Van Allen radiahein, prepared tion belts in 1958, and the Mars photo-

riiof 1965. are considerable. But the So
viets have by no means neglecte
unmanned exploration, as witness th-
successful soft landing on the moo
and earlier lunar dark-side photos a
1959, and their series of first Martian
and Venusian "fly-bys." n-ntY

36 ma~ ostol
infrared capsule

exhibited at
satellite in

spin rest. 1965 Parim
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LISTING OF MAJOR SPACE ''FIRSTS'' ACHIEVED BY THE US AND THE USSR
UNITED STATES UNION OF SOVIET SOCIALIST REPUBLICS

Event Satellite Launch Event Satellite Latuh
EvntStelieDate Dt

Di'covery of Van Allen Explorer 1 2,1/58 First orbiting geo-
radiation belts and 1II 3/26/58 physical laboratory Sputnik III 5/15/58

Discovery that earth is First photos of the
"pear shaped" Vanguard I 3/17/58 moon's far side Luna III 10/4/59

First orbiting solar First comprehensive
observatory OSO1 3/7/62 cosmic-ray station Proton I 7/16/65

First successful probe of First pictures from
SCIENVenus Mariner II 8/27/62 lunar surface Luna IX 1/31/66

First geodetic satellite Anna IB 10/31/62
First close-up pictures of

the lunar surface Ranger VII 7/28/64
First coded data over

100 million miles Mariner IV 11/28/64
First space pictures of

Mars Mariner IV 11/28/64
First comprehensive

micrometeoroid satellite Pegasus I 16 65

First active communica-
tions satellite Score 12, 18, 58

First TV pictures from
space Explorer VI 8/7/59

First weather satellite Tiros I 4/1/60

APPLICATIONS First navigation satellite Transit IB 4/13/60
First missile detection

satellite Midas It 5/24/60
First passive communica-

tions satellite Echo I 8/12/60
First nuclear explosion

detection satellite Vela Hotel 10/17:63

First manned orbital First biosatellite Sputnik I[ 11/3/57
maneuver Gemini III 3/23/65 Firstorbitedanimals Korabl-Sputnik

First manned propulsion recovered II 8/19/60
outside craft Gemini IV 6/3/65 First orbited human

BIOASTRONAUTICS First sustained space Gemini VII 12/4/65 recovered Vostok I 4/12/61
AND MANNED rendezvous and VI 12/15/65 First approximate Vostok Ill 8/11/62
SPACE FLIGHT First docking of two craft Agena Target 3/16/66 rendezvous and IV 8/12/62

Gemini VIII 3/16/66 First multi-manned
craft in orbit Voskhod I 10/12/64

First man to leave
capsule in space VoskhodII 3/18/65

First multiple palouls Transit IIA and Firstsatellite SputnikI 10/4/57
Solrad I 6/22/60 Firstescapepayload Luna I 1/2/59

First recovered payload Discoverer XIII 8/10/60 First lunar impact Luna II 9/12/59
First air snatch payload First orbital launch

recovery Discoverer XIV 8/18/60 platform Sputnik V 2/12/61

SPACEFLIGHT First synchronous satellite Syncom II 7/26/63 First Venus fly-by Venera I 2/12/61

AND PROPULSION First multiple orbits Vela Hotel First Mars fly-by Mars 1 11/1/62
I and II 10/17/63 First ion engine test

First hydrogen-fueled in orbit Voskhod I 10/12/64
rocket to orbit Centaur II 11/27/63 Firstplasmarocket

First suborbital test of tested in orbit Zond II 11/30/64
an ion engine SERT IA 7/20/64 First Venus impact Venera III 11/16/65

First lunar
soft-landing Luna IX 1/31/66

First lunar orbiter Luna X 3/31/66

First solar cells on craft Vanguard 1 3,17/58
First craft with isotope Acmieb

AUXILIARYPOWER powerTransit IVA 6/29/61NainleoutcAUXILARY OWER First craft powered only Ntoa eoatc
SYSTEMS by nuclear energy~ Trainsit VBN 1 9/28/63 and Space Council,

First nuclear reactor in Aprill , 1966
orbit Snap'lhotI 431/ 65 - ---

First space use of fuel cell GemniniV 16
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Aerospace Review

Two Air Force general officers have been selected for promotion

to 4-star rank and high-level assignments in Europe, and 2 others

will assume major commands in the U.S. . . . Lockheed is ending pro-

duction of its spectacular Mach 3 SR-71 and YF-12A. . . . Danger of

fire in jet crashes may be reduced through FAA tests now in progress. . . .
The Air Force and Navy are collaborating on a new versatile fighter

plane. . . . The Marine Corps has pioneered development of 'instant

airfields" . . . and studies in voice communications may lead to automatic

translation into any language. Thus the month's aerospace news is highlighted by . . .

Promotions, Pyrostatics, and Phonemes
BY ALLAN R. SCHOLIN, Associate Editor

President Lyndon Johnson has nomi-
nated Lieutenant Generals William S.
Stone and David A. Burchinal of the
U.S. Air Force for promotion to 4-star
rank and assignment to top military
posts in Europe. General Stone will
succeed General Robert M. Lee as Air
Deputy to the Supreme Allied Com-
mander in Europe (SACEUR), and Gen-
eral Burchinal will become Deputy
Commander in Chief of the U.S. Euro-
pean Command (EUCOM) in place of
General Jacob E. Smart. Both appoint-
ments are effective August 1, upon
retirement of Generals Lee and Smart.

General Stone. 56. has been Deputy
Chief of Staff for Personnel at U.S.
Air Force headquarters in Washington
for the past 4 years. A native of Cape
Girardeau, Missouri. he is a 1934 grad-
uate of the U.S. Military Academy and

L i. illim S Stone L n. David A4. BIurchinal completed pilot training in 1935. For
(Continued on page 40)
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Garrett's Total Integrate
Pneumatic System concepL cani

several millions of dollars on
the C-5A and SST programs.
Here's how:

including engine starting and less. Component details are stand-

auxiliary power, is integrated for ard for less expensive support.

optimum total performance rather Single comprehensive system

Garrett's Total Integrated Pneu- than as separate subsystems. approach gives lower maintenance

matic System (TIPS) approach Equipment costs less. There is and higher reliability.

for major aircraft programs com- less of it. Trade-off within the sys- The aircraft user gets world

bines all air-using subsystems and tem gives lowest cost solution. wide service and support through

secondary power in the airplane as Procurement time costs less. Garrett's complete system respon-

a single system. Garrett is totally Lead time is shorter. Communica- sibility.

responsible to the customer for all tion channels are shorter. Fewer For more information on how

phases of system design, develop- people are required. Administra- the TIPS concept can save money

ment, manufacture and support. tive, testing and support activities on your major aircraft programs,

Garrett-AiResearch's complete are simplified. Response to cus- write to Garrett International

capability in the management of tomer requirements is quicker. S.A., Rue des Pierres-du-Niton 17,

environmental and anti-ice con- Aircraft operation costs less. 1207 Geneva, Switzerland.

trol, secondary power generation, Aircraft performance penalties are Garrett

CUSTOMER REQUIREMENT is experience
GARRETT RESPONSIBILITY

improvements

AiResearch Manufacturing Diisions
Los Angeles * Phoenix

support
development

test poperation



the next 12 years he served primarily
in meteorology, rising to Chief of Staff
of the Air Weather Service in 1946.

In 1947, General Stone was assigned
to the faculty at the U.S. Military
Academy for 3 years. After attending
the National War College, he served
in Europe for 2 years as Chief of the
Plans Division at headquarters of the
United States Air Forces in Europe
(USAFE), in Wiesbaden, Germany. In
1955 he returned to Washington as the
Air Force's Director of Personnel Plan-
ning, followed by 2 years as Com-
mander of the Military Airlift Com- Although th iorld peed record holder, Lockheed's Mach 3 YF-12A, above, and its

mand's Eastern Transport Air Force sister plane, the SR-71, are the most advanced aircraft now flying, the U.S. has no

(now theTwenty-firstAirForce).From present intention of building more, according to Secretary of Defense McNamara.

1959 to 1962 he served as Superinten-
dent of the U.S. Air Force Academy
in Colorado Springs, Colorado.

General Burchinal, 51, has been Di- General Ferguson, 52, born in Smyr- dux. Jr., who replaces General Momyer
rector of the Joint Staff under the na, Turkey, of British parents, be- at Air Training Command.
Chairman of the Joint Chiefs of Staff came a naturalized U.S. citizen in 1930 President Johnson nominated Major
in Washington since 1964. A native of and was commissioned in the Air Force Generals Seth J. McKee and Arthur C.
Washington, Pennsylvania, he entered after completing pilot training in 1936. Agan, Jr., for promotion to lieutenant
the Air Force as an aviation cadet in As a fighter group commander in general to take over high-level Air
1939 after being graduated from Brown World War II, General Ferguson took Force assignments overseas. General
University in Providence, Rhode Island. part in the Normandy invasion and McKee succeeds Lieutenant General
During World War II he served under immediately after V-E Day was trans- Maurice A. Preston as Commander,
General Curtis E. LeMay as Deputy ferred to the Pacific, where he joined U.S. Forces, Japan, and Fifth Air Force
for Operations of the 21st Bomber in the final phases of the war there. at Fuchu Air Station in Japan, while
Command, flying Boeing B-29 Super- He subsequently served as Vice Com- General Agan becomes Vice Com-
fortresses. Immediately after the war, mander of the Fifth Air Force during mander in Chief, USAFE, upon the
he was assigned as an analyst for the the Korean War. General Ferguson has retirement of Lieutenant General Rich-
U.S. Strategic Bombing Survey. For 6 held research-and-development posi- ard M. Montgomery on August 31.
years in the 1950s he served in the tions since 1955, including more than 2 General Preston has been named
Strategic Air Command, then was as- years as Vice Commander of AFSC Deputy Commander in Chief of the
signed to Washington as Deputy Di- under General Schriever before assum- U.S. Strike Command with headquar-
rector for Operations under the Joint ing his present assignment in Decem- ters at MacDill Air Force Base,
Chiefs of Staff. Two years later he be- ber 1961. Florida.
came Director of Plans at Hq. U.S. Appointment of Lieutenant General
Air Force, where he served until his William W. Momyer to command the Lockheed Aircraft Corporation's
present JCS assignment. Seventh Air Force (formerly the 2d Air spectacular Mach 3 YF-12A interceptor

Two other officers nominated by Division) in Vietnam, effective July 1, and SR-71 strategic reconnaissance
President Johnson for major command replacing Lieutenant General Joseph aircraft may be approaching the end
assignments and promotion to full gen- H. Moore, was also announced by of the production line. Only 3 YF-12As
eral are Lieutenant General Raymond President Johnson. In a 3-way shift. were built, and SR-71 production is
J. Reeves, 57, now Commander of the General Moore is moving to Pacific Air scheduled to end with the completion
Alaskan Command, who will become Forces Headquarters in Hawaii as Vice of an estimated 17 aircraft.
Commander in Chief of the North Commander in Chief of PACAF. suc- U.S. Secretary of Defense Robert S.
American Air Defense Command ceeding Lieutenant General Sam Mad- McNamara told a Senate committee
(NORAD), and Lieutenant General
James Ferguson, USAF Deputy Chief
of Staff for Research and Develop-
ment. named Commander of the Air
Force Systems Command (AFSC).
General Reeves succeeds General GermanDefenseMin-
Dean C. Strother, who is retiring July istadUwense
31, and General Ferguson takes over left, and U.S. Defense

command of AFSC when General B. Secretary McNamara met in
Washington recentv to dis-

A. Schriever retires August 31.
Like General Stone, General Reeves cussprogressinjointpro-

also was graduated from the U.S. Mili- ductioh andresearch pro-
tary Academy in 1934, was assigned to grams, pending NA TO

USAFE headquarters in Germany in changes, andlefforts of
the early 1950s, served in high-level
personnel posts, and was a senior of- oh greaterparticipa-
ficer in the Military Airlift Command. tion by nonnuclear nations

He was Vice Commander of MAC in the Alliance's nuclear

(then MATS) when he was appointed plaing and consultati.

Alaskan Commander in 1963.
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that he had rejected the unanimo.us the progress of design and develop- The 85-pound (38.5 kg) Early BiC
Joint Chiefs of Staff recommendation ment of the Main Battle Tank 1970, all the world's first commercial communi-
to build 9 more SR-71s. The JCS rec- major components of which are now cations satellite, now provides trans-
ommendation would have increased undergoing tests. atlantic communications between North
the Strategic Air Command's recon- They considered the broad field of America and Europe. Two improved
naissance capability and kept the pro- cooperative research and development, synchronous spacecraft of about 155
duction line open for a possible F-12 in which joint efforts are proceeding pounds (70 kg) each are scheduled to
order. under an August 1963 agreement, and be deployed this fall, 1 over the Atlan-

We don't need any more SR-71s discussed expansion of the program. tic and 1 over the Pacific, to serve
than we now have, Mr. McNamara de- A framework agreement for the pur- NASA's Apollo Program, as well as to
clared. "And, second, I am not at all chase of Hispano Suiza 820 20-mm provide other commercial service.
worried about keeping the line open. guns in Germany was signed after Terms of the contract were approved
. . Lockheed can do that all right in Secretary McNamara advised that the by the Interim Communications Satel-
any case.' testing program on the gun and am- lite Committee, the representative

U.S. Air Force Secretary Harold munition was satisfactorily completed body for INTELSAT, which is currently
Brown differed with his boss, pointing and that the U.S. Army's requirements made up of 51 countries. Funds for the
out that the skilled production team could best be met through such action. purchase and operation of the globa
would scatter when the line runs out. Prior to his visit with Defense offi- satellites will be contributed by me
The Secretary of Defense's position cials in Washington, Minister von Has- bers of INTELSAT, including CC

here is that the option can be kept sel reviewed the pilot training program SAT, which holds a majority inter
open somehow by the contractor," he for German Air Force pilots at Wil- * I

said. I don't believe that is so, but the liams Air Force Base and Luke Air First tests of a vertical/short-take
Secretary of Defense has a great deal Force Base, Arizona; reviewed the off-and-landing (V/STOL) transport
of experience in production matters. training program for antiaircraft and aircraft aboard an aircraft carrier at
and he may be right. air defense missiles at Fort Bliss, sea were conducted in May with the

The YF-12A holds the world's abso- Texas: observed German technicians Ling-Temco-Vought XC-142 on the
lute speed record of 2.070 miles per being trained in the handling of USS BENNINGTON off the California
hour (3,330 km/hr). The SR-71 is re- Pershing. Sergeant. and other missiles coast near San Diego.
ported to be even faster, with a top at Redstone Arsenal, Huntsville, Ala- Duringthecarrieroperations,44sh
speed of 2,400 miles per hour (3,860 bama; and visited Lockheed facilities takeoffs and landings and 6 vert
km/hr). Both are powered by 2 Pratt in California and Georgia. takeoffs and landings were complet
& Whitney J58 engines. each produc- - including touch-and-go, full-stop.
ing more than 30.000 pounds (13,610 kg) In its capacity as manager for the go-around flight configurations. La
of thrust with afterburner. International Telecommunications Sat- ings and takeoffs were made from

The Air Force is working on plans ellite Consortium (INTELSAT), the U.S. sections of the flight deck.
for an F-12B model, which would adapt Communications Satellite Corporation The carrier flight program comple-
the larger SR-71 airframe to an inter- (COMSAT) has contracted with TRW, mented the XC-142 test program in
ceptor role, increasing the speed and Inc., of Redondo Beach, California, for progress at Edwards Air Force Base.
range. As of now, it is not likely to purchase of advanced spacecraft to California, and at LTV's plant in Dal-
be built. be used for global commercial satel- (Continued on following page)

lite service. (See also COMSAT arti-
Minister of Defense Kai-Uwe von cle, page 28.)

Hassel of the Federal Republic of The contract base price, not includ-
Germany and U.S. Secretary of De- ing penalties or incentives, was S31,-
fense Robert S. McNamara met in 985,000, for research, development,
Washington, D. C., in May in the most and production of 6 satellites plus 2
recent of their continuing discussions engineering models and 1 prototype,
on matters of mutual concern to their with options to purchase up to 18 more
2 nations. satellites. Delivery of the 6 flight

In their defense meeting, the 2 spacecraft would begin about 21
leaders conducted wide-ranging dis- months from the effective date of the
cussions of issues posed for the North contract and be completed in about
Atlantic Treaty Organization by recent 24 months.
developments, and agreed that the The corporation, in cooperation with
positive work of NATO should be con- its partners in INTELSAT. plans to
tinued and any necessary relocations operate the satellites for global ser-
and adjustments should be carried out vice in 1968. They will be able to
as promptly and economically as pos- handle all types of communications-
sible. telephone, telegraph, data, television,

They reviewed with satisfaction the facsimile, and others. Each satellite
progress already recorded by the will have a capacity for about 1,200 2- f
NATO Special Committee of Defense way voice channels (or 4 TV channels), 7
Ministers in achieving greater partici- and a designed operational life of ap-
pation by nonnuclear powers in nuclear proximately 5 years.
planning and consultation in the Alli- The cylindrical satellites, 56 inches /
ance. They expressed their confidence (142 cm) in diameter and 37 inches (94 '
that the frank exchanges and hard cm) high, weighing 240 pounds (109 kg)
work within the Special Committee and in orbit, will be larger and more power- Rc.simi hook builti Kamian Ai(tit ti
its working groups will continue to ful than the current Early Bird, or the use in Vietnam will penetrate to jun-
contribute to cohesion of the Alliance, improved Early Bird satellites to be le floor. Lowered by helicopter, it opens

The 2 leaders were also briefed on launched. to seut 3. held by straps durin hoist.
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Flight tests of Ling-Temco-
Vought's XC-142 V/STOL
transport have included oper-
ations aboard Navy carrier,
USS BENNINGTON, off coast
of California. In this phase,
XC-142 made 6 vertical take-
offs and landings and 44 in
STOL mode. Winds over deck
varied frot zero to 32 knots.

Five XC-142s have been built
to perform operational evalu-
ations for all 3 U. S. services.

More extensive carrier trials

are scheduled in November.

las. Texas. U.S. Air Force. Navy. Army. ellite sends pictures of local weather for the first time on a global basis. the
Marine, and LTV Aerospace pilots have automatically to small inexpensive heat balance budget (albedo) of the
accomplished more than 280 flights ground stations anywhere in the world. entire earth's area every day, record-
and more than 225 hours of flight time It also transmits the infrared pictures ing how much of the sun's radiation
since the initial plane made its first to specially modified APT ground sta- the world absorbs and how much is
flight September 29, 1964. Tests have tions. Each station can receive up to reflected back into the atmosphere.
been conducted from sod, desert, dry 6 pictures a day-3 each, day and Physicists at NASA's Goddard Space
)ake beds, pierced steel plank run- night. Flight Center, Greenbelt. Maryland,
ways, and from membrane pads. In addition, Nimbus 11 is measuring, hope this heat balance study may un-

The XC-142A, 5 of which have been
built, has operated from airspeeds of
35 miles per hour (56 km/hr) backward
;n hover, to 400 miles per hour (640 km/
nr) in forward flight, and to an altitude
of 25,000 feet (7,620 m).

Flights on the USS BENNINGTON
evaluated the XC-142A for shipboard
operations in V/STOL and STOL NextintheseriesofNim-
modes, with winds over the deck vary- busweathersatellites,to
ing from zero to 32 knots. Also, pre- be launched next year, is
liminary data was gathered which will this model built by Gen-
be used to formulate test plans for Cral Eletril and featuring
more extensive carrier trials scheduled r

for November. thermoelectric generators.
* * Meanihile, Nimbus II,

Nimbus II, a weather satellite capa- launched into polar orbit
ble of transmitting 3,000 pictures day in tmid-May, has made pos-
and night in a 24-hour period to 150 sible,fortefirsttime,
stations in 27 countries, is working torldwidereceptiontof
perfectly, according to the National around-the-clock ieatlher
Aeronautics and Space Administra- photographs from space on
tion's Office of Space Science and inexpensiegroundequip-
Applications. it was launched into a ment. In addition to 3
700-mile-high (1,130 km) polar orbit by adtaced vidicon cameras,
the U.S. Air Force from Vandenberg Nimbus IIcarriesantauto-
Air Force Base, California, on May 15 matic picture transmission
aboard a Thrust-Augmented Thor- APT) cattera capable of
Agena B booster. sending day and night

During daylight, Nimbus 11 takes its weather photos to 150 sta-
pictures with 3 advanced vidicon tins in 27 countries.
cameras and 1 automatic picture trans-
mission (APT) camera. In darkness, it
employs a high-resolution infrared
radiometer to photograph cloud cover.

The APT equipment aboard the sat-

42 Air Force/Space Digest International * July 1966



U. '.A-,nx SA-1U9 ~l-
pelled tracked vehicle, carr

a 155-nm howitzer, will l,
coproduced in The Nether

lands under a recently-sign

agreement wiith the U. S. A-

100 M-109s will be purcha

lock some of the mystery of storm It provides that The Netherlands will The U.S. Navy never would have
development and dissipation. purchase approximately 100 of the agreed to buy the General Dynamics

Manufactured by General Electric, armored vehicles from the U.S. at a F-111 fighter plane if it had known
Nimbus 11 is 10feet (3 m) high and cost of about $14000000. The U.S.- howmuchit was going to weigh,Navy
weighs 912 pounds (414 kg). Vidicon designed gun and mount will be manu- Secretary Paul H. Nitze disclosed re-
cameras and the APT system were de- factured and installed on vehicles in cently before aCongressional commit-
signed and built by RCA's Astro- ThehNetherlands. tee.
Electronics Division, Princeton, New The M-109, built in the U.S. by the He and Admiral David L. McDonald,
Jersey,whileinfrarednighttimesensors Allison Division of General Motors Chief of Naval Operations, indicated
areaproductofITTsIndustrial0Labo- Corporation, is an aluminum armored the Navy is still far from certain it
ratories Division.Fort WayneIndiana. vehicle which provides all-aroundpro- will place a production order forthe

- -tection for a6-man crew against small F-111B.
An agreement to coproduce the arms,shell fragments, and flash burns. Meanwhile, Dr. John S. Foster, Jr.,

U.S. Army's self-propelled 155-mm It isfull-tracked and amphibious, and Director of Defense Research and
howitzer (M-109) for The Netherlands hasa cruising range of more thanu200 Engineering, disclosed that the U.S.
Defense Ministry has been signed by miles (320 kn) with speeds up to35 Air Force won'tbuy as many F-111As
theU.S. and TheNetherlands Govern- mph(56km/hr)onlandand3mph(5.6 as previously planned. To come up
ments. km hr) in water. (Continued on following page)

let\avySecreta, PauiNitzedisco recently that h U.0S.Naiv would nothae joined inordering theGenealDycona
F-I// ,wingiwingfirahte ifithadknon how mucit as iing to weine. Meanwhile, the Navy delayed its decitionson F-ii
pr dutiponat last ti Decemiber pendinab o- ao of prohlemais wi Phnu ix air-ot-airn issie with stich it istoh erarnt
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with a better mix of tactical aircraft. Design details of a new multipurpose Substantial agreement has been
the Air Force will get more Ling- vehicle that will operate efficiently on reached by the U.S. Navy and Air
Temco-Vought A-7 Crusader Ils and paved surfaces, "walk" through mud Force on performance and weight
advanced McDonnell F-4s, while re- and swamps, and "paddle" over water characteristics of a Mach 3 fighter-
ducing its F-111 order. have been described by Lockheed Air- interceptor plane to replace the Mc-

The total buy of F-111s is now pegged craft Service Company. Donnell F-4 Phantom 11 series in the
at 1,398, Dr. Foster said, including 50 Commercial versions of Lockheed's mid-1970s.
for Britain and 24 for Australia. This is TerraStar vehicle permit the exploita- The Navy refers to the proposed
down from a total of 1,704 in earlier tion of geographic areas heretofore aircraft as the VFAX-"aircraft, fighter,
estimates. inaccessible because of mobility limi- attack, experimental"-while the Air

Admiral McDonald made it clear the tations of conventional wheeled and Force calls it simply FX-"fighter, ex-
Navy's interest in the F-111B is di- track-laying vehicles. perimental." Both are now reported to
rectly tied to the outcome of efforts TerraStar applications include min- be thinking in terms of a plane with a
to solve development problems in the eral and oil exploration and producing takeoff weight of about 30,000 to 35,000
Hughes Phoenix air-to-air missile, now operations; telephone and power-line pounds (13,600 to 15,900 kg), in con-
18 months behind schedule. "If the patrol; rescue and fire-fighting opera- trast to the F-4's 50,000 pounds (22,680
Phoenix missile does not work," he tions; and the transport of cargo over kg).
said, "we do not need the airplane." land, through deep mud and swamps, Specifications are more similar than

Secretary Nitze said the Navy will and across water, in the case of the F-111," Air Force
not reach a decision on the F-111B A unique, multienvironment locomo- Secretary Harold Brown told a Con-
until December at the earliest. tion concept is the key to the Terra- gressional committee recently. "As far

Star vehicle's triple capability. Its run- as I can tell, the Navy is looking for
Jet-engine fuels which can be quickly ning gear consists of wheel assem- what we are."

changed from liquid to jelly are now blies, called major wheels, each made Both want a fighter with all-weather
undergoing tests in realistic accident up of 3 minor wheels. The latter are close-support capability, combined
conditions, a U.S. Federal Aviation mounted on secondary axles posi- with an air-to-air combat potential.
Agency engineer has reported. The tioned radially about the major-wheel The Air Force has contracted with the
tests indicate that gelled fuel reduces main axle on large spokes. The minor Lockheed Aircraft Corporation. the
the chance of fire in an airplane acci- wheels carry wide-base, low-pressure Boeing Company, and North American
dent, according to Ralph A. Russell, tires. Aviation, Inc., for FX definition studies
FAA aircraft safety engineer in charge The major wheels propel the vehicle which are to be submitted in July.
of the project. through mud and other soft-soil envi- Pentagon sources point out, however,

Ultimate goal of the project is to ronments where conventional wheeled that results of the studies will be made
develop jet fuels that will not burn if or tracked vehicles would be immo- available to other prospective bidders
airplane fuel tanks are ruptured in a bilized. so that competition for the final de-
crash, Russell explained. The tests are On paved surfaces and hard ground, velopment and production contract is
part of a program under way at the the operator disengages the major- still wide open.
FAA's National Aviation Facilities Ex- wheel drive and the TerraStar operates Secretary Brown said studies of the
perimental Center at Atlantic City, on its minor wheels much like a con- FX aircraft are further along than those
New Jersey, to find ways of reducing ventional vehicle. of the VFAX, but that schedules can
crash fire hazards.

For the tests, the consistency of
fuels is varied from the thickness of
applesauce to that of lard. Laboratory
experiments have shown that the
thicker the gel, the more effective I
it is in reducing ignitability and com-
bustibility, Russell said. The gel melts
and turns to liquid when heated to a
temperature of 120-125 degrees F. (49-
52 degrees C.).

At its Atlantic City Experimental
Center, the FAA is testing different "X

grades of gelled fuel, comparing burn-
ing characteristics and splash patterns
under impact conditions. Both JP-4
and Jet A fuels have been tested.

Surplus auxiliary tanks, filled with
various grades of fuel, have been cata-
pulted into flames and also dragged
along the runway by truck and ignited.
In other recent tests, the fuels were
turned into a mist and ignited.

Russell said that gels reduce the
chances of fire in 3 ways: by physically - _j%
binding the fuel, by slowing down
vaporization, and by reducing exposed
surface areas that support a fire. They Ith h i , wi th [ , "I" r /11.S i th c o . e;v 'r hi,, a ui
burn with a smooth, even flame with- and swamps, or through water. Each of 4 major wheels is made up of 3 minor wheels
out leaving any deposits or residue, mounted radiall on spokes around main axile. On hard surface, vehicle runs on pairs
and without causing corrosion, he said. of ninor wheels. In mud or water, TerraStar paddles" along bY revolving major wheel.s,

44 Air Force/Space Digest International * July 1966



as.ly be brought into line. Definition
studies on the VFAX are to be ready
by early 1967, which would make it
possible for the Defense Department Air and ground wns of
to select a development contractor as U. S. Navy's Lockheed P-3
early as next summer. Orion line up behind dis-

Speed of the FX-VFAX in an inter- .. play of Orion's deadly
ceptor role would be in the Mach 3 weaponspayload,includ-
class, powered by a pair of engines ingrockets,depthcharges,
with thrust of about 25,000 pounds de mines, torpedoes, and
(11,340 kg). On close-support missions depth bombs. Orions, op-
its speed would be about that of the erated by U. S. Navy from
F-4-up to Mach 2.5-but its range , bases on Atlantic and Pa-
would exceed the F-4's 2,000 miles cific coasts, have been
(3,200 km). It will take off and land in ordered also by New Zea-
less than 2,500 feet (760 m), and will land, which will get its
employ either variable-sweep or an I first 5 P-3Bs this year, and
even newer wing design. Australia has announced

The FX-VFAX would complement the itwillbuyOrionstore-
F-111, with the latter handling long- place its P-2 Neptunes.
range strike missions. It would also
work with the Ling-Temco-Vought
A-7A Crusader II, preceding the Cru-
sader II on strike missions, employing
missiles to knock out enemy defenses
in target areas, and then flying cover
to guard the A-7 against enemy inter-
ceptors.

Joseph C. Satterthwaite, former am- first Orion delivery in 1962, replacing
The force that causes teakettles to bassador and career foreign service the P-2 Neptune as the backbone of

"sing" and that drives huge electric officer, has joined the National Aero- the Navy's land-based aerial patrol

power generators can be used to nautics and Space Administration as a forces. The Neptune also bears the
launch missiles, researchers at Good- consultant to Administrator James E. insignia of 9 other Free World nations,
year Aerospace Corporation have Webb. including Australia. Production con-
demonstrated. Satterthwaite. who retired from the tracts for the P-3B Orion run through

The force is steam-superheated U.S. State Department in 1965, advises 1967.
steam. Properly controlled, it can lift the Administrator in the field of inter- Armed with rockets, depth charges,
missiles from underground silos, giving national affairs in the general area of mines, and torpedoes, the Orion can

them the initial impetus that now must Western Europe. perform search missions, skimming low

be provided by the missiles' own An overseas Army veteran of World over the ocean or cruising at altitudes

rocket motors. War I, he joined the Department of up to 30,000 feet (9,100 m). It can

The "steam-launch" system, Good- State in 1924 in Germany and was throttle down and loiter over search

year engineers explained, would not assigned to several diplomatic posts areas at speeds between 200 and 260

only extend the range of a missile by around the world before becoming mph (320 and 415 km/hr), or dash at

reducing fuel consumption at launch, Director General of the Foreign Ser- speeds over 460 mph (740 km/hr).

but would also protect missile silos vice in 1957. His last post was U.S. Utilizing its ability to fly on 2 of its 4

from being damaged by flames from Ambassador to the Republic of South engines, it can remain on patrol for

the rocket motors. Africa. more than 17 hours.
Heart of the steam-launch system is - *

an energy storage container in which The first of 5 Lockheed P-3B Orions Whittaker Corporation of Los An-

water is heated rapidly by the intense will be delivered to the New Zealand geles, California, and Fabbrica Italiana

burning of a chemical charge contained Air Force in August, to replace Sun- Apparecchi Radio (FIAR) of Milan,
in the water. derland flying boats in RNZAF mari- Italy, have signed a technical assis-

The container holds this water until time patrol squadrons. tance agreement involving air traffic

it reaches 705 degrees F. (374 degrees The P-3B, latest version of Lock- control radar systems.

C.) and has built up a pressure of heed antisubmarine patrol craft, is The announcement was made by Dr.

3.200 pounds per square inch (224 kg/ equipped with 4 Allison T56-14 turbo- William M. Duke, President of Whit-

cm2). Then it is released as a surge of prop engines with a takeoff rating of taker, and Dr. Branimir Polic. General

steam that provides the force that is 4,910 shaft horsepower, compared to Manager of FIAR's Defense and Com-

needed to start the missile on its 4,500 shp for the T56-10W in the P-3A. mercial Electronics Department.

journey. The new engine eliminates the need The agreement will extend FIAR's

The steam-launch system, originally for water-alcohol injection on takeoff, present capabilities in the radar and

devised for small portable missiles, while its increased power offers sig- communications fields by enabling the

has now been tested with 2,200-pound nificant performance improvements in company to manufacture the Whit-

(988 kg) dummy missiles. takeoff, climb, cruise ceiling, and taker-designed advanced Secondary
The study was made under a con- speed. Surveillance Radar (SSR) system. A

tact with the U.S. Air Force Rocket Australia, which has announced plans vital element in air traffic control, the

Propulsion Laboratory at Edwards Air to buy 10 Orions, will also get the new system supplements primary radar in

Force Base, California. Participating P-3B version. the identification of aircraft within 200

with Goodyear Aerospace was Dyna- Lockheed has produced more than miles (320 km) of a ground station.

Tech. Inc.. Tempe, Arizona. 150 P-3As for the U. S. Navy since the (Continued on following page)
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A similar agreement was signed in evasive action to avoid the ground fire. heavy antitank assault weapon t c
1965 between Whittaker and Tele- The powerful TOW-which stands can be handled easily by infantrym
funken Corporation of West Germany. for Tube-launched, Optically-tracked, It will enable a soldier to "shoot an

Whittaker's Technical Products Divi- Wire-guided-missile will follow the scoot" before an enemy can zero p
sion, Chatsworth. California, has de- gunner's line of sight to the target, on his position. Its effectiveness was
signed, developed, and manufactured steered by electronic signals that are demonstrated recently at Redstone
IFF (identification. Friend or Foe) and jam-proof because they are sent over Arsenal where prototype TOW missiles
SSR equipment for the past 15 years. hair-thin wires that unreel during flight, scored bull's-eye hits against tank-

Equipment produced by Whittaker John H. Richardson, Hughes senior size targets more than a mile (1.6 m
has been installed at more than 150 vice president, explained, away.
ground stations throughout the United Hughes recently received a $4,000,-
States and Europe, including installa- 000 Army contract to develop the sight To improve air-rescue operations
tions in Holland, Switzerland, West after demonstrating its feasibility to over North Vietnam, the Air Force is
Germany, and Australia. officers of the Army Missile Command modifying 20 Lockheed HC-130H Her-

at Redstone Arsenal, Alabama. cules aircraft and 17 Sikorsky HH-3E
Sale of 4 Beechcraft Queen Air The TOW system is designed for in- helicopters for air-to-air refueling op-

B80s to the Venezuelan Air Force and stallation on UH-1B helicopters, called erations.
3 to Peru's Servicio Aerofotografica "Hueys" by American forces in Viet- The refueling capability will extend
Nacional was announced recently by nam. The system enables a gunner to the HH-3E's current range of 700 nau-
Michael G. Neuburger, Beech vice lock on and track a target through a tical miles (1,300 km) to flights several
president for export sales. stabilized sight sensor mounted in the times that distance. Its ability to hover

Venezuela acquired 3 high-density, nose of the helicopter. Easily operated near target areas in combat will be
10-place transport versions and 1 ex- controls permit him to aim the missile greatly prolonged.
ecutive type. while those for Peru were despite the angular motion of the heli- On missions off North Vietnam, the
equipped with a large camera hatch in copter and regardless of whether the HC-130H would be assigned as a
the lower fuselage. aircraft is hovering or pursuing a flee- "mother- plane to 2 or more HH-3Es.

The Peruvian Air Force had previ- ing target. enabling them to remain in the area
ously purchased 18 Queen Air B80s A display panel will show each phase for extended periods and to penetrate
for use as trainers and personnel of the attack, such as when the target deep into North Vietnam if necessary.
transports. is engaged, when the missile is ready Feasibility of in-flight helicopter re-

Pilots of the Venezuelan and Peru- to fire, when evasive action is taken fueling was demonstrated by Air
vian Air Forces ferried their aircraft by the target, and when the missile is Force-Marine Corps tests at Cherry
home from the Beech plant at Wichita, actually launched. Point, North Carolina, in which an An
Kansas. Accepting delivery for Vene- The TOW helicopter version is iden- Force CH-3C made 10 successful
zuela were Major Juan Mendez Portillo, tical to the infantry TOW system now probe hookups.
Major Felix Perez Casanova, Captain in final development by Hughes under The ability of the HH-3E to fly at
Arturo Rivera Fernandez, and Captain direction of the Army Missile Com- speeds up to 140 knots permits normal
Ramon Mendoze Ibarra. mand to meet the Army's needs for a formation flight with the tanker and

The executive transport is now
based at Caracas, and the 3 high-
density aircraft, designed for quick
conversion to air ambulance use, are
operating from an Air Force base at McDonnell F-4B figlie'
Maracay, about 100 miles (160 km) is catapulted into air /,
southwest of Caracas. GEI-3 launch rnecha-

Peruvian crews included Comman- nisi, part of Marine
dante Enrique Morey R.; Captains Corps SATS (short ai
Romula C. Zapata S. and Peter Neu- fields for tactical sup-
fuss F.; and Lieutenants Luis Urru- port) svstein. Powered
naga T., Edurado Bedregal P.. and by 2 GE J79 engines
Ariel Loayza P. catapult launches comi-

One of the first missions of Peru's bar-loaded F-4 withi
3 Queen Air photo aircraft will be to 1, 750 er (530
help map the eastern slope of the
Andes Mountain range in connection
with the Trans-Andean Highway project
now under way. The new highway is
designed to open up for colonization
the "Selva," a broad, fertile region be- After tests demtofn-

strated feasibility ofire-tween the Amazon River and the fuelinghelicoptersiv
Andes. feighlcpesi

flight, U.S. Air Forn o
.is modifying- HC-130. AIM

A new gyro-stabilized gunsight-de- is oiftto HC-13i
signed by Hughes Aircraft Company HH3E liopt i .
to aim the U.S. Army's supersonic thusirealvexteuiii
TOW antitank missile from helicopters taneeof g i-3rt en
-will enable gunners to hold the

played inl rescwnilaiming cross hairs on moving or sta- donnedpilotsan
tionary targets such as tanks, armored

wounded personnel ii,vehicles, or ground emplacements even iin
while the helicopter pilot is taking
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c onventi onal probe/drogue hookups.
Oneunusual aspect of refuelingopera-
tions discovered in the Cherry Point
tests is that once the helicopter has I lc iulan mu l iam
opproached the drogue it can main- Air Forces recently ac-

tn formation speed at 2/3 power be- quired Beech B80 Queen
cause the tanker's airflow literally Air transports, 2 of which

drags the helicopter along with it- are shown here in Vene-

a phenomenon similar to "drafting in zuelan markings. One of

automobile racing. the first missions of o 
* * * era-equipped Peruvin,

More than 7,000 U.S. Naval Academy 8 planes will be to mal,
and Naval Reserve midshipmen are eastern slope of And,
participating in annual summer mid- MIountains for inior
shipmen training cruises scheduled hiha prri.
between early June and September 10
in ships of the U.S. Atlantic and Pacific
Fleets.

With more than 160 ships participat-
. midshipmen are being assigned to
ps of the Sixth Fleet in the Mediter-

,ean. and to units of the Second
"nd First Fleets off the East and West
Coasts of the United States. These
ships will visit various East and West k

cast ports in addition to Sixth Fleet
pols in the Mediterranean.

Approximately 70 midshipmen will
epresent the U.S. Navy in the foreign

exchange program with 21 countries.
Another 35 students will train on
Polaris submarines and cruise uncer

!" sea on 2-month patrols.

A land-based catapult is launching
U.S. Marine Corps combat aircraft in
Southeast Asia. The catapult is a jet-
engine-powered device capable of
launching fully loaded Marine and
Navy tactical aircraft from airstrips
only /3 the length normally required. J

The CE1-3 catapult, as the launcher t, , ' . //-IL Hu b . s I qu- till,
designated by the Marine Corps, tank m.issiles. Gyro-stabilied siit beingdseveloped by Hughes A tircraji ompany, wh/ h

developed and is being produced also manifaitures TOW missile, will enable tnrto keep weapon aimed on enetn

- All American Engineering Company tank, armor d i hid m. r rund cinplaccinnilt ds/pirs hcliopter cus /iv aionis.

of Wilmington, Delaware. It was chosen
as the aircraft launcher component of
the Marine Corps' SATS-Short Air- by 2 J79 turbojet engines exhausting carrier-based catapults. The aircraft

ekis for Tactical Support-program. into General Electric LM1500 free nose wheel is placed on a shuttle and
The Marine Corps's SATS package power turbines. The turbines are con- a nylon bridle is connected between

wcludes complete air station facili- nected to a gearbox and high-speed the shuttle and the aircraft launching
c's that can be transported by plane, capstan that drives an endless loop of hooks. An aircraft holdback similar to
h^p. or truck, and set up, ready for steel cable. The loop is wrapped on those used on shipboard is also at-

within a few days. These facilities the capstan, around a tensioning de- tached. Bridle pre-tension. supplied by
made up of crew quarters; main- vice, and around sheaves at either end the idle thrust of the catapult turbine.

!a nce, supply and operational facili- of the launch stroke. is applied, after which the turbine is
ties: and short runways equipped with The SATS CE1-3 has a maximun locked with a brake.
catapults and arresting gear that will launch stroke of 1,750 feet (530 m), On the launching officer's signal

armit high-performance jet aircraft the stroke required to launch an F-4B the operator presses the launch but-
ake off and land. weighing 55.000 pounds (24,950 kg) on ton. From that point on the launch is
'he choice of the site of a SATS a 100-degree F. (38 degrees C.) day. fully automatic. The turbine brake ns

-1a is dictated by topography, but A lighter aircraft, of course, uses a released, the throttles advance to
ne intention is to provide such in- shorter stroke: an A-4 on a similar predetermined setting, the holdback
stallations near or within areas where day needs less than 1,100 feet (335 m). breaks, and the aircraft accelerates
tactical air support is required. The The 1,750-foot dimension is not a limi- and takes off. The shuttle engages a

design criteria for SATS equipment, tation. By merely extending the stroke nylon arrester that disconnects the
l'erefore, includes stringent require- slightly. the catapult's capacity can be cable clamp, stops the shuttle, and

ents for light weight, transportability, increased to launch heavier aircraft at propels it back to the launch end of
quick installation, high performance, comparable speeds, or comparable the runway. It is then ready for the
and reliability. weight aircraft at higher speeds. next aircraft.

Power for the catapult is provided Operation of the CE1-3 is similar to (Continued on following page)
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An experimental speech recognition plications as using 1 standard tele- mand, voice-controlled typewite
system that points the way toward di- phone wire to serve 60 telephone and automatic translation of spee
rect voice control of machines such as conversations, but its interest to the messages into any language. Mr. Me
typewriters, telephones, and computers Air Force is in transmitting voice con- tin said.
has been developed by the Radio versations from spacecraft to earth A phoneme is the smallest unit
Corporation of America for the U.S. with a small fraction of the power speech that distinguishes one utteranc-
Air Force. needed in conventional two-way radio from another. The "p" of "pin" and th

The experimental system employs systems. "f" of "fin" are 2 different phonemes
unique electronic circuits which work The system's function-identifica- The speech-recognition system idetl
functionally like living nerve cells, ac- tion of the most basic parts of speech fies these phonemes by abstractw:
cording to Thomas B. Martin, RCA called "phonemes-is expected to their more salient features using
project engineer for the system. lead directly to such developments as circuits called "analog threshold logic

Mr. Martin said the equipment can voice control of telephone dialing, pro- elements," which operate functionalk
ultimately be developed for such ap- gramming computers by voice com- in a manner similar to neurons, or li-

ing nerve cells.
"This device has produced the besT

results in speech sound recognitio
ever reported-90 to 99 percent a(c
curacy against about 70 percent 'o
the best of the other systems. M

New breed of two-way command radio Martin said.
He said the machine presently e

COntrols aircraftononeband ... cognizes 28 of the 40 phonemes
the English language, which are type

ground units on another. out by an electric typewriter in pho
netic symbol form similar to the worn

Now forward air controllers and pronunciation symbols employed in
Nowike fo rdinaiontrs ach ind dictionary.
strike coordinatorsare achieving The key features abstracted fro'
positive tactical control/over ground speech by the machine to ident,'.
forces and aircraft simultaneously phonemes are regions of increase>
with Hallicrafters' rugged new
HT-2T.I.G.E.R.Solid-stateand decreasing energy. These r
reliabilityhand-helidpotablty. quency-energy relationships varyinreliability, hand-held portability. with time are largely independent c'
Weighs just five pounds. individual inflections and accents arn
Operates on flashlight cells. thus enable the machine to identifx
* Air-to-ground: 115-135 mc, optimum range-10mi. particularphoneme.
" Ground-to-ground :30-40 mc; range-1-3i. particula Weelhateconiinocot
* Feature :Adustabie Squelch ;74fully- "We feel that recognition of con-
retractable whip antenna external antenna sational speech, with all that it impl -
connection; exceptional stability; in speech compression and voice cc

tionlvi dlestsrihanone m ovt trol, is, by thefurther development
this neuron logic technique, just a fe

/ \ ~ 'years away," Mr. Martin said.
M HBy transmitting symbols over wuModel HT-2

instead of voices and reconstruct".
(Tactical Interdiction Ground Environmental Radio) them back into speech at the oth

end, "we may send as many as 60 cC
versations on a wire which previous
could handle only 1," he continue
"Of course, everyone will sound ti
same at the other end of the lin
because his voice must be reco'
structed there from the 40 phoneme

James W. Falter, Air Force projec'
engineer for the system, said it wouia

N dinquanity orbe very useful in deep-space voice
pllutro ed i oW re fcommunications, which will probably

, lustratedbrochure. be transmitted in digital-orcompute
language-form. To digitize norma!
voice conversations might requer
some 30,000 bits of information pe'
second, but the new phoneme tech-
nique would require only about 100
bits per second.

"In spacecraft, where power is
definite problem, this means that
same power required to transm'
digitized but unprocessed voice cc,
transmit back to earth 300 convers,,
tions using processed speech," M'

INTERNATIONAL Falter explained.
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Almost 60,000 flight hours since 1961.
In 1966, the Chinook will reach 100,000.

The 60,000 hours may have been flown at Ft. Rucker, Ala., or at Since its arrival in Vietnam, the Chinook has proven its ai'r-.
Da Nang, Vietnam; at Ft. Benning, Ga., or at Boeing's Vertol Divi- mobile versatility. In its 30-foot payload compartment,the Chinook
sion Flight Center in Philadelphia, Pa.; or at any one of a number can transport a fully-equipped combat platoon, combat vehicles,
of other places and bases. There's no way to pin-point the exact infantry support weapons, a complete howitzer section-or 107
spot. But this we do know: on combat duty in Vietnam, the CH-47A refugees, such as were recently rescued from the village of Pleiku
Chinook helicopter has been averaging well over 2500 flying in a single flight. As the needs of combat change and develop, the
hours per month, completing more than 54,000 sorties and over Chinook's unique flexibility in meeting this challenge becomes
20,000 combat hours by June. ever clearer.

What is more, use of the Chinook, which was deployed to
Vietnam with the 1st Cavalry Division (Airmobile) in September,
1965, has been increasing at an accelerated pace. While it took a "AMEZ V" W elc
little less than 5 years to reach the first 50,000 hours, it is expected
that the second 50,000 hours will be attained by December, 1966. 'VEr.'IO D317vz s I/MORTON. PENNSYLVANIA, U.SA.
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Commonality is a product characteris-

tic sought after by defense planners.

Commonality permits planners to UU.S.AIR ORCE

meet economically and effectively the

multiple mission weapon requirements

of multiple services. Commonality is

a characteristic of the Phantom.
NAVY

The McDonnell engineering team that

designed commonality into the multi-

ple-mission Phantom has proved that -------

commonality can be achieved without

performance compromises. This team

is now designing even more advanced

fighters in which commonality will be

a fundamental characteristic.

ST. LOUIS




