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X-22A FLIGHT IS BIG STEP FORWARD FOR V/STOLs
With its four ducted propellers porate a variable-stability system
pointed skyward, Bell's X-22A suc- which enables it to simulate a variety
cessfully demonstrated man's newest of aircraft. This increases its cost-

concept in V/STOL aircraft. On its effectiveness by making it possible

maiden flight, this unique aircraft to evaluate other V/STOL configu-
rose vertically .. . hovered ... made rations without actually constructing
a 180 degree turn ... and landed them.
gentlyunder complete and precise The X-22A features four ducts
control. which not only serve as lifting sur-

Designed and built for the Navy- faces (wings) in transition and for-

administered portion of the Tri- ward flight but also permit a compact

Service V/STOL Research Program, configuration...and, most important

the primary mission of this pioneer for V/STOL aircraft, the ducts in-

aircraft is to explore the mechanical crease the thrust of the propellers

and aerodynamic characteristics of providing excellent control under all Fortakeoffthefourductedpropllersare
a dual-tandem, ducted propeller con- conditions of speed or attitude. rotated to the vertical thrust position. At

figuration and to evaluate its military Introducing new aerospace concepts the desired altitude, they are transitioned
gradually to the horizontal thrust position

potential. In addition, it is the only . . . successful concepts . .. has long for forward flight. The sequence is
V/STOL research aircraft to incor- been a tradition at Bell. reversed for vertical landing.
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MEMORANDUM
TO:Reaers of AF/SD INTERNATIONAL

Since we began publication of AIR formed of the latest developments in Thus far, in the relatively short ex-
FORCE/SPACE DIGEST INTERNA- the country which we do know-the istence of AF/SD INTERNATIONAL,
TIONAL in January 1965, one fact has United States of America. we have been much helped and
continued to impress us. This is the From time to time we emphasize one guided by your comments, which are
fact that interest in and dependence particular field of interest, such as received with great interest and high
on the advancement of technology logistics and mobility, which we exam- respect. We freely invite your contin-
knows no national boundaries. More ine in this issue. We have looked at ued participation, as consumers of our
and more it has become clear that no seapower, at business and personal editorial product, in furnishing guid-
one nation, or one culture, or one geo- aviation, at international cooperative ance as to the kind of information ania

graphical segment of the world has a programs, at requirements for tactical discussion you want and need. Bot
monopoly on technological talent or air warfare. the pages of our magazine and the
resources, or the problems which tech- In the future we will report on devel- minds of our editors are open to your
nology can help to solve. Advances in opments in commercial air transport, suggestions. We want to give you the
transportation and communications including the various supersonic trans- magazine that will be most helpL
have so shrunk the world that the free port programs and the new large sub- to the greatest number of readers.
flow of information and discussion, so sonic jets. We plan a series of articles We hope, also, that you will take
necessary to the continued growth of on the various U. S. Government de- issue with us when you disagree with
technology, has stimulated require- partments that are heavily involved in what we say or when you feel we have
ments for avenues of communication. advanced technology, such as the Na- fallen short of the mark. Your own

To aid in this flow of ideas is the tional Aeronautics and Space Admin- thoughts on the subjects we cover, as
purpose of AF/SD INTERNATIONAL. istration, the Department of Defense, well as your own knowledge, can make
Our magazine is now received every the Federal Aviation Agency, the a useful contribution to the interna-
month by more than 12,000 persons in Atomic Energy Commission, the Civil tional dialogue. In this way, AF/SD
53 countries. This number represents Aeronautics Board, and others. Future INTERNATIONAL can become a kind
a unique group of readers, unmatched issues will report in depth on such of international clearinghouse for in-
in quality and influence by any com- technical areas as computer technol- formation, as well as an international
parable international publication. It in- ogy: communications, including the forum for debate.
cludes leaders in the civil governments communications satellite program; ad- We welcome your active participa-
of the nations involved, high-ranking vanced propulsion systems; and so on. tion in our editorial task.
military commanders and planners, in-
dustrial executives, and scientific per-
sonnel. The many requests for sub- SENIOR EDITOR WINS PROFESSIONAL AWARD
scriptions we receive each month are
carefully screened to ensure that this We feel that we have the best editorial staff available in the aerospace pub-
high quality of our readership is main- lishing field. We are, however, always happy when this belief is reinforced with
tained. We have come to feel that we recognition from other professionals.
know you, each of you, and we appre- Members of our staff have, fortunately, received this sort of recognition
ciate the warmth and friendliness with quite often over the years. Most recently, Senior Editor Claude Witze has been
which you have welcomed us, through honored by the Aviation/ Space Writers Association, the professional organiza-
the pages of our magazine, into your tion for those of us in the aerospace field.
professional lives. Just before press time, it was announced that Mr. Witze was this year's

Each of you is a very busy man. If recipient of the AWA award for the best writing and reporting in U.S. aviation'
you were not, you would not be receiv- space publications business. He received the award for his article in the Octo-
ing AF/SD INTERNATIONAL. Our ber issue of our domestic edition, AIR FORCE/SPACE DIGEST, "Let's Get
publishing function, we feel, must take Operational in Space," based on an exclusive interview with one of the developers
this fact into consideration. Hence, our of the German V-2 rocket, Dr. Walter Dornberger, on the eve of his retirement
efforts every month to keep you from Bell Aerosystems.
abreast of technological develop- This is the third time he has received this award in the past 5 years. In
ments, particularly in the areas of addition, Mr. Witze was the winner of the James J. Strebig Memorial Trophy
aerospace and defense-oriented tech- in 1963, an AWA award for outstanding excellence in aviation writing in all
nology. categories of publications.

We do not pretend, and it would be Mr. Witze has over 30 years' experience as an editor and reporter specializing
presumptuous for us to do so, to be in military aviation. He was Military Editor of "Aviation Week" magazine before
expertly informed on what transpires moving to his present post in 1958.
in each of the 53 countries which we In 1963, he was the only American invited to present a paper at a seminar in
cover with our distribution list. Our London conducted by the International Press Institute and attended by 40 air
job, as we see it, is to keep you in- correspondents and editors from 16 countries.
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Letters to AF/SD LVTERNATIONAL

AF, SD INTERNATIONAL wishes to maintain an international dia-
logue with and among its readers (see editorial memorandum on the pre-
ceding page). The letters on this page are representative of those we have
received so far. We invite comment, criticism, and suggestions on the content
of the magazine, the issues we discuss, or what you would like to have cov-
ered in future issues. We also suggest that the varied nature of the readership
of AF/SD INTERNATIONAL, composed of leaders, planners, executives.
and scientists from 53 countries, makes the pages of this magazine an uncom-
monly good sounding board for your ideas, for calling international attention
to your comments. and for communicating on a professional level with read-
ers from other countries. Toward these ends, we will do our best to publish
all of the letters that our limited space will permit.-THE EDITORS

Gentlemen: Your April 1966 issue de- have led, by necessity, to the NATO commercial craft shown in the photo-
voted to the Navy was wonderful, not Defense Common Market, favored by graph. This is not so; the Proteus has
only in its coverage and thinking but Mr. McNamara and his second in charge been designated to power the next gen-
also in the spirit of interservice co- of that effort, Mr. Kuss. It is remark- eration of the civil craft for Supramar.
operation. We in the Navy are par- able to note that in the field of avia- G. G. Connor
ticularly pleased that your readership tion, for example, the commercial air- Bristol Siddeley Engines Limited
of the Free World leaders will have lines generally buy the most economical Ansty, Conventry, Warwickshire
this opportunity to update themselves aircraft-which, by the way, are mostly England
on the U.S. Navy. American-whereas this healthy prin-

Rear Admiral H. L. Miller, U.S.N. ciple of economy is often ignored when Gentlemen: This is a very useful and
Washington, D. C. it comes to military aircraft. Now de- informative source of information on

fense expenses are unproductive and the latest equipment and thinking on
Gentlemen: This magazine is most val- yet are the most necessary of all public defense matters.
uable to me with a view to the need expenses. They are, for a country, an A suggestion: In the long run, the
of background knowledge and orienta- economic factor, inasmuch as they escalating arms race and the prolifer-
tion in the field of technological devel- allow research and development, and ation of nuclear, chemical, and toxic
opment and aerospace policies/activi- procure work for a specialized indus- weapons may lead to war by accident,
ties. It is most attractive by the high try. For the citizens, however, who miscalculation, madness, and the Nth
standard of quality of the articles, pays the taxes, unproductive expenses country problem. President Kennedy
brought in such a comprehensive and are considered a necessary sacrifice if warned about this in 1961. The AF/SD
skilled way. they contribute to a justifiable defense INTERNATIONAL might take this into

Brigadier General D. B. De Jong organization. account by having an occasional
Hq. 1 (NL) Corps But in many cases, in Europe, one "think" piece about where we are go-
Apeldoorn, The Netherlands can prove that it is not defense which ing, and whether we will be able to

is the end in itself but the industry stop before we get there.
Gentlemen: I want to congratulate you which produces armaments at costs L. F. J. Ross
on the article "The Case for a Com- many times higher than in the United Christchurch, New Zealand
mon Defense Market" [by Claude States. That is why a Common De-
Witze, January 1966 AF/SD INTERNA- fense Market would be a solution to Gentlemen: I have read with great in-
TIONAL]. help us out of the absurd situation terest the copies of AF/SD INTERNA-

It is an outstanding presentation of where those who think in terms of de- TIONAL received to date. Further, I
a most important and, in my opinion, fense for the country are blamed by have circulated them to others whose
vital question. I remember that in the those who defend a national defense experience, knowledge, and opinion
only one year of the Brussels Treaty industry for itself and not for the are important to our nation. We are
Organization (1948-1949), we tried to forces it has to serve. . . . agreed that your magazine is making
set up, for the industry related to the General Paul Stehlin a very significant contribution to an
Air Force, a sort of European Common Paris, France understanding throughout the Free
Defense Market. It is, paradoxically, World of modern airpower and space
the generosity of the American aid Gentlemen: May I congratulate you on technology.
program which did upset our plan and [Stefan Geisenheyner's] excellent arti- Rear Admiral G.G.O. Gatacre (Ret
brought each individual country back cle on hydrofoils ["Hydrofoils: Fast, Elliott Automation (Pty) Limitec
to its national industry. Since that time New Sea Legs for Antisubmarine War- Revesby, N.S.W., Australia
no serious attempt has ever been fare"] which appeared in the April edi-
made to revert to the kind of Euro- tion of your magazine. It certainly gave Gentlemen: Very up to date a,-
pean cooperation laid down and en- an up-to-date summary of all projects thought provoking. I would like to see
couraged by the Brussels Treaty. and contracts. more emphasis put on weapon stan-

It is true to say that in view of the I would mention one error and that dardization among NATO countries.
accelerated development of technol- is on page 32, where [he] said that Guido Polacco
ogy, a European Defense Market would Proteus engines power the Supramar Turin, Italy
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Matching a nation's productive resources to the skills and courage of

its fighting men is the science, or more properly the art, of logistics.

The U.S. has challenged its most skilled practitioners of that art with

the task of keeping supplies for over 250,000 men moving smoothly along

a 10,000-mile (16,100 km) pipeline to a small, Southeast Asian country ...

Logistics: Lieline t

Southeast Asit
BY ALLAN R. SCHOLIN, Associate Editor

The United States' principal logistics echelon in the chain operates a Logis- In this situation, Paul Ignatius. As

problem in supporting the force build- tics Readiness Center, manned around sistant Secretary of Defense for -
up now under way in Southeast Asia the clock to receive and process stallations and Logistics, moved force-
is not one of producing the necessary emergency requirements. There is one fully to reorient the viewpoint of his
weapons and supplies but in getting at Pacific Air Force (PACAF) Head- subordinates so that now, as far as
them there over a 10,000-mile (16,100 quarters in Hawaii, at Air Force Logis- Southeast Asia is concerned, the esti-
km) pipeline and finding elbow room tics Command (AFLC) Headquarters, mates are honored and the supporting
to exercise them once they arrive. Wright-Patterson Air Force Base, Ohio, documentation is submitted after the

As of early April, the U.S. had in and at U.S. Air Force Headquarters fact.
South Vietnam military forces totaling in Washington. The Department of "The logistician's ideal is to reduce
about 240,000 men-146,600 Army, 48,- Defense has established a Vietnam all his operations to a routine," says
600 Marines, 32,200 Air Force, and 12,- Support Expediting Task Force in the Colonel Sachaklian. "In practice. his
600 Navy and Coast Guard. Another Pentagon, headed by Army Brigadier task is to adjust to the unexpected.
50,000 to 60,000 men were on Navy General Hal D. McCown, with USAF's The efforts to reduce Southeast Asia
carriers and other ships offshore. The Colonel Harry A. Sachaklian as his mili-
figures do not include government tary deputy, and with the other services
civilian employees or contractor per- represented by senior logistics experts.
sonnel working on military projects, Its job is to review any flaws in the
nor several thousand Air Force per- system. Working directly under the As-
sonnel who are helping fight the war sistant Secretary of Defense for
from bases in Thailand. Administration, Mr. Solis Horwitz, it has

The long-distance pipeline to South- the responsibility to isolate current and
east Asia offers a real test of the potential logistics problems and to re-
logistics system developed by the U.S. port them to the Secretary of Defense.
Air Force and Defense Department Initially, the services ran into difficul-
(DoD) in the years since the Korean ties in getting approval from DoD inter-
War. The stresses of combat opera- mediate echelons to provide combat
tions from newly established bases at units with higher ratios of supplies and
the end of this long pipeline have un- equipment than are normally allotted in
covered numerous flaws in the system, peacetime. Often the kind of justifica-
but over-all it is working very well. tion DoD insisted on just wasn't avail-

The NORS-Not Operationally able, largely because the President
Ready, Supply-rate for USAF aircraft himself had not decided on the de-
in Southeast Asia is lower than that gree of buildup that might be required.
for the rest of the Air Force. Units Military logistics experts knew from
often experience temporary shortages experience that increased quantities
of supplies and munitions, but these would soon be needed, but DoD ac-
are primarily the result of distribution countants couldn't bring themselves to Pal o. Igatius, Assistant Defense Sec-

problems within the theater and not of accept guesses, however well-informed. < cl for InstalatiDand Logistis,
cleared the way i o)frmr fi

the system itself. Meanwhile, the all-important factor of cient Southeast Asian buildup. "Secretary
Certainly no system is more thor- lead time to procure and produce new McNamara told me to see that our forces

oughly managed and supervised. Each items reached a critical point. get everything they need to do the job."
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,At Salaon's Tan Son Nhut Airport, Vietnamese alert crewman guides Lockheed C-141A StarLifter into position for offloading. Star-
Liter s spend miniulan tile at Saiion. 11101in on innediatel to Yolota AB, Japan. There they pick up sick and wounded, fiv non-

ji t Trais A ir Force Baae, Califoria, in 9 hours. Wiih new cre i at Wake. Clark, and Yokata plane completes circuit in 36 hours.

logistics to a routine are showing ing this logistics network are shared to Clark Air Force Base in the Philip-
some success. A substantial buildup among the Air Force Communications pines or Kadena Air Base, Okinawa,
of forces in a relatively primitive area Service, which runs the worldwide then by radio to the U.S. and direct
with extreme environmental conditions Autodin network for the Defense Com- to the AFLC depot responsible for
carries with it problems that can be munications Agency; the Air Force stocking the item. There the informa-
forecast in general, but are difficult to Logistics Command and Defense Sup- tion goes into a computer which deter-
predict on a day-to-day basis. ply Agency, which receive, interpret, mines whether or not the part is in

For example, heat and humidity will and fill USAF orders; the Military Traf- stock. If it is, the computer feeds
shorten the life of a radio set but it's fic Management and Terminal Service back into Autodin a reply to the
hard to tell whether it will last a week (MTMTS), which controls movement of originating base advising that the part
or a year. Yet, it is a tribute to the skill goods to embarkation points; Military is being shipped. Simultaneously it de-
of logistics personnel in Vietnam, and Sea Transportation Service (MSTS) termines the mode of shipment ac-
the support system in back of them, and Military Airlift Command (MAC), cording to priority, date required, and
that no significant combat operation has which carry the shipments to South- weight, and adjusts the depot's stock
had to be revised or canceled be- east Asia; and USAF's Seventh Air balance records-all this before any-
cause of materiel deficiencies. Force (formerly 2d Air Division) in one at the depot is aware the requisi-

Ideally, equipment and supplies South Vietnam, which delivers them to tion has been received. At periodic
would move from U.S. sources to the their ultimate destination, intervals each day, depot personnel
Far East by the most economical Air Force Logistics Command em- direct the computer to print out its
means, which in most cases would be ploys 2 operating concepts to keep stored requisitions, draw the items
by ship. Materiel would flow to U.S. USAF units supplied. One is the from warehouse bins, and ship them in
ports, arriving just as the ships are "pusher" principle. Where consump- accordance with the computer's in-
ready to be loaded, be offloaded tion rates are known or can be antici- structions.
promptly at the far end, and just as pated, it regularly forwards materiel to Carrying the system one step further,
promptly forwarded to the customer. using units without prior requisitions. semiautomated warehouse equipment,
But it's not quite that simple. This system covers a wide scope of designed by the FMC Corporation,

To bring together in manageable items-fuel, munitions, aircraft tires was recently installed for test at the
form the complex factors of require- and spares, engines, food, clothing, Ogden (Utah) Air Materiel Area. In-
ments and consumption rates, produc- and housekeeping goods. To reduce structions from the computer trigger
tion and delivery schedules, transporta- this system to a routine, AFLC con- a mechanism to draw the item from
tion timetables, and tonnage capaci- stantly reviews consumption rates and its bin and send it by conveyer belt
ties of ports at either end, of ships adjusts quantities accordingly. to the shipping unit.
and planes plying between them, and The second concept covers requisi- If the requested item is not in stock,
of the distribution network within tions initiated by the customer. When the computer searches its memory to
Southeast Asia, requires fast, sure a base needs an item, it produces a find an alternate source-another de-
communications to get the information, punched card identifying the base, pot or, on open contract items, the
and computers to assimilate that in- showing the stock number of the item manufacturer; relays the requisition to
formation and produce master sched- and the quantity desired, affixing its that point via Autodin; and notifies the
ules. This machinery is in existence. priority rating, and indicating the date requesting agency of the action it has
Refinements are constantly being in- it wants delivery. taken.
corporated to make it work better. From Vietnam this information is fed When the computer cannot turn up a

At present, responsibilities for operat- into the Autodin net, going by cable (Continued on following page)
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High-priority cargo for South Vietnam

is loaded aboard C-141A at Travis

AFB, California. This StarLifter is one

of 16 operated by the 44th Military
Airlift Squadron, first MAC (Military
Airlift Command) unit to be equipped

with C-141As. Four squadron, 2 at

Travis and I each at Dover Air

Force Base, Delaware, and Charleston

Air Force Base, South Carolina,
now fly the StarLifter. The number

of squadrons operating the 500-mile-

per-hour (800 km/hr) transport will

rise to I0 by March 1967.

source for the item, it prints out that with a complete inventory of the loca- Asia, AFLC has had to levy on other
information, which then goes to an tion of each such item in use through- USAF units for substantial quantities
office within the depot assigned logis- out the Air Force, it may call upon a of equipment. The same is true in the
tics responsibility for the item. This base in the continental U.S. to furnish other services. The dollar value of
may be the Weapon System Control the part; it may, if time permits, order equipment drained from other military
Point (WSCP), the System Support the part from the manufacturer or other bases in the U.S. and Europe is esti-
Manager (SSM), or the Inventory commercial source; or it may recom- mated to total more than $10,000,000,-
Manager (IM), depending on the type mend a substitute item which will meet 000.
of item requested. It is that office's the requirement. The total weight of supplies airlifted
responsibility to find the part. Armed To meet requirements in Southeast to Southeast Asia by MAC and its

contract carriers has risen from 7,000
tons (6,350 mt) in July 1965 to 13,300
tons (12,066 mt) in March 1966. About
40 percent of this tonnage goes to Air
Force units. It also airlifts more than

DoD PRIORITY SYSTEM 35,000 passengers a month.
More than 200 military transports are

Unit's Assessment of Need regularly operating between the U.S.
and Southeast Asia. In a recent month,

D they logged 36,000 flying hours. TenA B C commercial carrier lines under contract
to MAC, operating Boeing 707, Doug-

1 4 11 16 las DC-8, and Canadair CL-44 trans-
ports, flew almost the same total: and

Forces II 2 5 12 17 another 3,000 hours were logged for

Activity MAC by the Air Force Reserve, flying
ActIt 3 6 13 18Douglas C-124s, and the Air National

Designator 111 3 6 13 18 Guard in Boeing C-97s and Lockheed
C-121s.

IV 7 9 14 19 Lockheed C-141 StarLifters are sub-
stantially boosting the MAC airlift cap-

V 8 10 15 20 ability. MAC has 4 StarLifter squad-
--- _ rons, 2 at Travis Air Force Base,

California, and 1 each at Dover AFB,
ForcesActivityDesignator: Delaware, and Charleston AFB, South

1-US combat forces in action, and other activities designated by Joint Chiefs. Carolina. The number of squadronsIl-Active and foreign forces in an immediate state of readiness for combat. operating C-141s will rise to 10 by
Ill-US and foreign forces maintained in a state of readiness.
IV-Selected US and foreign forces scheduled for employment in support of ap- March 1967, and eventually MAC will

proved war plans. have 284 StarLifters.
"A basic measure of the productivity

Transportation Priority One: Supply priorities I through 3. of any aircraft may be found in theTransportation Priority Two: Supply priorities 4 through 8. .
Transportation Priority Three: Supply priorities 9 through 15. numberofcargoton-milesitiscapable
Transportation Priority Four: Supply priorities 16 through 20. of flying per hour," General Howell M.

Estes, Jr., MAC Commander, said in
... __April. "The piston-driven C-124, our 15-
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year-old workhorse aircraft, produces ries priority cargo. On the return trip utilization rate of military and com-
slightly more than 2,500 ton-miles per it normally carries sick and wounded, mercial carriers.
hour; the propjet C-130 delivers 3,800, and men returning from Vietnam and The Defense Department has pre-
and the jet C-135 nearly 7,000. The other Far East bases. scribed rigid standards for cargo
productivity of the C-141, on the other Equipped with 463L cargo-handling eligible to be airlifted by MAC. In the
hand, is some 10,000 cargo ton-miles system elements, the C-141 can take military priority system, each requisi-
per hour." on or offload a full palletized load in tioned item carries a priority of from 1

On a typical transpacific mission, less than 30 minutes. The Travis ter- to 20. This scale is made up of 2 ele-
the C-141 carries slightly more than minal was the first to be equipped with ments-the unit's combat status and
25 tons (22.7 mt) of cargo at a the 463L conveyer and packaging sys- its own assessment of how badly it
cruising speed of 425 knots. In pay- tem. Cargo offloaded from trucks can needs the part.
load it is exceeded only by the be sorted for shipment by a single Items bearing priority numbers 1 to
Douglas C-133 Cargomaster, which operator. Two men can load a pallet 3 are, in turn, designated transporta-
carries about 27.5 tons (24.9 mt) but carrying 7,500 pounds (3,400 kg) in tion priority 1; priorities 4 to 8 bear
cruises at 270 knots. The normal Star- minutes, and special cargo-loading transportation priority 2. These 2
Lifter route is from Travis to Wake to trucks take the pallets from the ter- classes are normally eligible for air
Clark to Saigon, then to Yokota, Japan, minal to the aircraft. Elements of the transport. Priorities 9 to 20 are not
and back nonstop to Travis. Cargo runs 463L system are also incorporated in (see chart, opposite page).
are also made over near-polar routes other MAC transports, and the cargo- Cargo entering the terminal at Travis
from Dover and Charleston Air Force loading truck bed can be raised or AFB to be flown to Southeast Asia
Bases on the U.S. East Coast via An- lowered to the level of the fuselage covers a wide spectrum. You would
chorage, Alaska, and Japan. floor. expect to see jet engines and other

On top-priority runs, the C-141 can Similar cargo-handling equipment is aircraft spares. But it can also include
reach Saigon 18 hours after leaving now in use in Saigon and Bangkok, such surprising items as oil drums,
Travis. It has made the return flight Thailand, and in other MAC terminals 750-pound (340 kg) bombs, and even
from Yokota to Travis in as little as in the Far East. The system has paid desks and typewriters.
9 hours. Outbound. the StarLifter car- off by dramatically increasing the daily (Continued on following page)

'45

Carrying up to80 litter patients, C-141A StarLifter flies nonstop from Yokota Air Base, Japan, to Travis AFB, California. in auhit 9
hours. Outbound fron Travis, the StarLifter carries as much as 25 tons (22.7 it) of priority cargo to Saigon in 18 hours, with stops at
Wake Island and Clark AB, Philippines. On return trip it normally carries sick and wounded from Vietnam and other Far East bases.
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In some Joint Chiefs of Staff-directed overloaded. At the Army terminal at rary shortages in key ordnance items.
projects, as for example the deploy- Oakland, California, recently, when a Figures on tonnages handled by the
ment of a combat unit to a "bare base" SEA Express ship arrived at dockside, Military Sea Transport Service are not
in Vietnam, all equipment necessary to orders went out to load it entirely with released by the Defense Department,
set up and operate the unit may be transportation priority-1 cargo. "Okay," but U.S. Navy Vice Admiral Glynn R.
assigned transportation priority 1. replied the dock superintendent. "What Donaho, Commander of MSTS, has
Hence, a desk and typewriter for that priority-1 cargo do you want?" The noted that airlift delivers less than 2
unit might take precedence over an ship could accommodate a maximum of percent by weight of supplies shipped
aircraft engine for another base sched- 10,000 tons (9,700 mt). The port that to Southeast Asia. That would put the
uled for installation a week away. day had more than 17,000 tons (16,420 total carried by surface vessels at

Each service maintains an Air Traffic mt) of top-priority cargo on hand. It about 600,000 measurement tons (544.-
Liaison Officer (ATLO) at MAC ter- was up to the service WPLOs to de- 200 mt) a month.
minals to see that high-priority cargo cide what would be left for the next Accommodating this flow of supplies
is moved first, and to decide which shipment. from the U.S. has required some ex-
items within the same transportation Most ammunition for Air Force units pansions in air and water ports of em-
priority will be given preference. Sim- in Vietnam is handled by a fleet of 15 barkation. When Travis AFB, MAC's
ilarly, the services each keep a Water MSTS ships, designated Special Ex- primary West Coast port, was swamped
Port Liaison Officer (WPLO) at ship press, which operate regularly between last fall, auxiliary aerial ports were
terminals, the U.S. Navy's ammunition port facility set up at McChord Air Force Base,

Demands of the buildup in Vietnam at Concord, California, and the South Washington, and Norton Air Force
have swamped the priority system. To China Sea. These 15 vessels are in a Base, California. Some supplies move
relieve the demands on air transport, continuous cycle between Concord direct to the Far East by both military
AFLC initiated a plan with the support and the discharge points at Saigon, and commercial carriers from Kelly Air
of the other services for MSTS to set Da Nang, Qui Nhon, Cam Ranh Bay, Force Base, Texas, in addition to the
up a SEA (Southeast Asia) Express, and Bangkok. As soon as its cargo is 2 East Coast fields at Dover, Delaware,
a fleet of ships which handle other- discharged, each ship heads back for and Charleston, South Carolina.
wise air-eligible cargo whose delivery reloading at Concord. Similarly, the Oakland Army Terminal,
can be deferred for a maximum of 30 A direct military airlift from AFLC's California, where most MSTS ships
days. By giving SEA Express vessels Hill Air Force Base, Utah, is easing take on cargo for Southeast Asia,
preference, both in onloading and off- some of the strain on the Air Force's frequently bulges with an uncomfor-
loading the cargo, the 30-day delivery air-munitionspipelinetoSoutheastAsia. tably heavy backlog of materiel. To
schedule can normally be met. Seven special flights each week are relieve the pressure there, some MSTS

But even this service is occasionally helping to relieve the threat of tempo- (Continued on page 11)

.515

Making regular flights over the Golden Gate Bride, in California, at the start of its long trips to the Far East war zone, the C-141
has substantially boosted MAC's airlift capability. StarLifter can fly 10,000 cargo ton-miles per hour as compared with 7,000 for
the Boeing C-135 Stratolifter and 2,500 for the Douglas C-124 piston-driven Globemnaster. Eventually MAC will have 284 C-141s.
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MORE DEFENSE FOR YOUR MONEY!
NAPCO GUARANTEED SERVICE PARTS All parts are guaranteed to -e in accordance wit-

the original manufacturer's specifications and qual-
EXTEND EQUIPMENT LIFE CYCLE. ity. To meet delivery and quantity requirements.

service parts are available from Napco's constantly
Napco will supply service parts for any tactical or expanding stock of parts, the world's largest. When
combat military vehicle ever made in the United parts are not in stock or available, Napco's respon-
States, regardless of age or original manufacturer! sive manufacturing capability takes over. With thou-
Replacement parts are available for all types of sands of original factory blueprints on file, and a]-
vehicles .. . tanks, trucks, jeeps, tractors . .. to pro- most fifty years of manufacturing experience, no
tectfree nationsofthe world. vehicle is ever considered out-of-date or obsolete'
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Ordnance Division m NAPCO INDUSTRIES, INC.A Dept. ODC166. P.O. Box 570, Minneapolis, Minnesota, U.S.A. 55440 * Cable NORAUTO
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Tell me how Napco's Name
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DIVISIONS: Napco Ordnance - Napco Axle m Crab Tractor a Federal Motor Truck - Highway Safety Appliances . Detrott Bevei Gea
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THE OL DON ealift shol el Ir ic
f romn U. S. to SouthLOWDOWN 1,lrU
Vietnamn elimiinates ncca

for large and vineraleON LOW fdri-land storage sites

for mnitions. Under

direction of Air ForieAPPROACHLoistis Command,
warehouses off coas t a,

Vietnam. Under termG P sTA LA Rof militarY assistac
agreement, U. S. recent-

nith the new TALAR landing ap- li bought back 18,000
aroach system, GPL has solved a bombs from allies Ir
rna or problem-how to give any
oirstrip, anywhere in the world,
low approach landing capability
of rock-bottom cost.

T-eanswerissurprisinglysimple-
ona surprisingly sophisticated.

All it takes is a25-pound port-
able transmitter on the ground and
a 4-pound receiver in the aircraft.

One man sets up the transmitter
stripodandaimsitatthede- ships pick up cargo for Vietnam from was able to drop its former policy ofsired approach path... in less than other West Coast ports and even from rotating Tactical Air Command (TAC)

5 minutes. It's so simple he needs the Gulf and East Coasts. fighter squadrons and instead is now
special training. But the pressures on U.S. embark- moving in a full base complement with
The transmitter beams a steady ation ports are minor compared to housekeeping and support personne.

electronic path to aircroft-provid- those at the other end of the pipeline. This in turn is relieving the present

ing both localizer and glide slope There is dock space for only 10 ships overload on Clark Air Base in the

guidance - heading the pilot to- at Saigon, reached through a narrow Philippines and on bases in Okinawa

ward a safe, sure landing. An ILS- channel that could be blocked by a and Japan which have been handling

type system, TALAR operates down single ship. As a result, ships often lie maintenance and backup spare parts
at anchor in the South China Sea for for the fighter units.-o ILS weather minimums. days. The record is 40 days, but delays In summary, the U.S. is. indeed, en-

The tactical possibilities are ex- of 10 to 20 days are not uncommon. countering some problems in maintain-
ceptional. TALAR is perfect for For this reason, the construction of a ing combat forces in an underde-
emergency airfields. Or guiding modern port at Cam Ranh Bay, 200 veloped land 10,000 miles (16,100 km)
helcopters. It can be dropped by miles (320 km) northeast of Saigon, from home. But the logistics problems
parachute, set up in minutes, and was pushed at top speed to serve U.S. of the Viet Cong and its backers are

dasa paratroop or cargo drop and Vietnamese military units based infinitely greater. And while those of

ide. in the upper half of South Vietnam. the U.S. and its allies are being re-
The U.S. is also assisting the Thai solved, the Viet Cong's are growingTALARwillbeaboontomany Government to enlarge its naval base steadily worse.

olerprivateairf'elds,nowusable at Sattahip, on the Gulf of Siam south U.S. aerospace power is vital to the
only during good flying weather. of Bangkok, to support U.S. forces logistics lifeline to Southeast Asia.

TALAR is a tested, operating, based in Thailand. both in delivering urgently needed
cost, low-approach system. Finding ramp space to offload MAC supplies and equipment to U.S. forces

to try it? Fly it? Know more transports also presents problems at there and in protecting the ships that

it? Write: GPL Division, South Vietnam's overcrowded airfields. carry the huge bulk of the logistics

A General Precision, Inc., A major airbase was built in conjunc- payload.

NY 10570 tion with the new port at Cam Ranh The U.S. can be thankful that it, and
Y 0 Bay, and at least 8 other fields are not the enemy, has control of the air

GPLolIVISION under construction in South Vietnam over Southeast Asia and its ap-
and Thailand. As they are completed, proaches. There's no need to consider

EN D) - some combat units now jammed into the consequences to U.S. shipping if
ENC Tan Son Nhut, Bien Hoa, and Da Nang the airpower situation were reversed.

are being shifted, and more fighter If that were the case, U.S. forcesA5FROSPACE GROUP
groups are programmed to move in. wouldn't be in Southeast Asia at all.

With new bases available, USAF



Vietnam. with its jungles. tew good roads. and its

monsoons. offers the U.S. Army a particularly grueling

test of its emerging mobility equipment and techniques.

A dozen years ago, French mobile forces succumbed to

the combination of forbidding terrain and relentless

guerrilla harassment. The author, just back from 6 weeks

with the U.S. Army in Vietnam, assesses the reasoning behind

the Army's confidence that its mobility, employed with audacity

and aggressiveness, can conquer both terrain and foe . . .

4

Battle Mobility in Vietnam
BY JOHN B. SPORE, Editor, Army Magazine

Contributing Editor, AF/SD INTERNATIONAL

A traveler seeking a foothold on the more maneuverability. The day of the against the preponderance of fire-

slippery terrain of military mobility armored tank and personnel carrier is power and the mechanized mobility of
must also be wary of booby-traps not over, but there are few forward- the United States and the South Viet-

nidden in distortions and definitions. thinking soldiers today who do not see namese armies.

The all-inclusiveness of such a greater promise in improved maneu- For political reasons, the United

question as "How mobile are armies verability than in improved armor States has imposed limits on the

today?" is clearly trapped with distor- plate. amount of military power it has been

tions. What kind of army? Fighting The terrain (military and political) willing to commit to Vietnam. The

in what geographical environment? of South Vietnam is slippery beyond amount committed is more than suffi-

Against what kind of enemy? reason, but it may be possible to get cient to assure that the Viet Cong

Nor can the mobility of a modern a foothold on the essentials of military cannot win a military victory, but it is

army be judged without reference to mobility today by a consideration of unable to guarantee that the Viet

its comrades in the air. Since Billy the conflict being waged there. Mili- Cong will lose, and so the conclusion

Mitchell defined airpower as "anything tary operations in South Vietnam un- of the war, as with most wars once

that flies," the mobility of armies has derscore the significant impact of geo- engaged, remains an enigma wrapped

depended upon the quality and quan- graphical environment and the nature in a mystery.
tity of the airpower above it. This obvi- of the enemy's forces. Mobility in There are 2 acceptable truisms gov-

ously includes the airpower of an inde- South Vietnam has a meaning alto- erning over-the-ground mechanized

pendent air arm as well as such or- gether different from mobility in, say, mobility of modern armies. One is that

ganic air as the army in question may Western Europe, or the Caucasus, or the mobility of trucks depends upon
possess. It also includes the airpower on the plains of North China. a road system. Off-road operations are

of the enemy. As is well known and often re- for fully tracked tanks, armored per-
Definition: Battle mobility is maneu- marked, mobility for U.S. and South sonnel carriers, and weapons. The

verability, not speed. Amplification: Vietnamese forces is the mobility pro- second is that, even though the rated

Maneuverability is affected by an infi- vided by airpower. But for the Viet speed of mechanized rolling stock is

nite number of variables, of the kind Cong, mobility is in the stout brown many times that of a walking soldier.

suggested in the preceding para- legs of its infantry. That's all it has. All armies in combat move very little, if
graphs. of its weapons, including its heaviest any, faster than they did in Napoleon's

The importance of military mobility -mortars and recoilless rifles-are day. The approach to the battle area

today lies in the fact that the equilib- propelled to the firing point by leg may be much faster, but once engaged
rium of battle has been upset for more muscles. By Western standards, the the pace slows to that of the infantry-
than a generation by the superiority Viet Cong soldier lives a life of des- man.
of firepower to maneuver. Not nuclear picable meanness. But he is not to be There are roads in Vietnam, but not

firepower alone, but also conventional despised as a fighting man, and his many. In enemy sanctuaries, the roads

firepower. The restoration of the equi- adversaries do not do so. He is fitted belong to the Viet Cong, except for

librium is behind the search for super- to his environment. His intimate occasional forays by U.S. troops-

sonic aircraft firing even faster air-to- knowledge of the deep jungle, the which are becoming more common.

air and air-to-ground missiles, behind forested hills and mountains, the Around the cities and in areas con-
the search by land armies for greater flooded lowlands, intersected by ca- trolled by the government, the roads
protection of the fighting man through nals. is the secret of his survivability belong to the government, except that
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1,1names soldier, this is a hl/i-

Iaopter war. It carries him into

battle, partially provides him

with a substitute for accoi-

paiina artillerY, resupplies hiu

t iwnth anmnunition and food,
aid evacuates him when he, is
-wounded or when tie operation

rowi 0over*. .. ." in practice, says
At u t e is little diller-

lk ence between tactics of air-
Mobile 1st Caralry Division

and other Amyunits, for
whom chopper support is

convoys moving along them, even on leum-flows to the airmobile 1st Cay- to carry 57-mm recoilless rifles and
the outskirts of Saigon, are open to alry Division at its base at An Khe. others to mount 81-mm mortars. In the
enemy sniper and mortar attack. It is Government forces have used the delta this carrier has proven capable
commonly heard in Vietnam that much U.S. M-113 armored personnel carrier of crossing soaked rice paddies and
of the countryside is under govern- with some success in all but mountain- canal ditches and able to swim through
ment control in the daytime and under ous and forested regions. In this role the deeper canals and across the riv-
Viet Cong control at night. The same it is used, not as a personnel carrier, ers. The enemy's 57-mm and 75-mm
can be said of roads. The only super- but as a substitute for an infantry- recoilless rifles, rocket launchers, and
highway in the country-between Sai- accompanying tank. The vehicle has 82-mm and 105-mm Chinese-made
gon and the big Bien Hoa Air Base- been modified by adding a caliber .30 "Panzerfausts" can penetrate the ar-
is safe for daylight travel, but Ameri- machine gun on each side and gun- mor plate of the carrier, but the ene-
cans travel over it at night at some shields to protect the caliber .50 gun- my's lack of mobility restricts the
peril. ner in the turret. Some are modified (Continued on following page)

Somewhere along Highway 19, which
runs from Qui Nhon on the coast to
the province capital of Pleiku in the
central highlands, is a stone marker
commemorating the destruction of a
French mobile force by the Viet Minh
in the early 1950s. This event is re-
membered in Vietnam and cited as
evidence that mechanized land power
is ill-suited to a war in a land where
the roadnets are few, off-road opera-
tions by mechanized forces are almost

impossible, and control is uncertain,
since there are no front lines and the
enemy is everywhere and nowhere.
Today. Highway 19 is "open" to U.S.
anc government convoys-at the price
of constant patrolling, and with armed
helicopters circling in continuous fig-
ure-8s over moving convoys, while,
high above them, Forward Air Control-
lers of the Air Force circle in their tiny
Cessna 0-1 observation planes watch-
ing for targets on which to call the
fury of alert fighter-bomber aircraft. It M-I13 armored personnel carrier is often employed in Vietnamin role of infantr-ac-
s over this road that the lifeblood of companyi ing tank. It has been modified by adding more machine guns, recoilless rifles,

an army-food, ammunition, and petro- or 81-nun mortars. Heavy Viet Cong weapons c-al hurt it, but are seldom ecountered.
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number of these weapons he can de-
ploy. American advisers report that
few of the personnel carriers are lost
to enemy action and that casualties to
operating personnel are low.

In infantry "search-and-destroy" op-
erations, armored carriers of this type
can lend a valuable helping hand.
when the terrain is right, by either
attacking the enemy force the infantry
has uncovered or acting as a mobile
force that can move around the flanks
of the enemy and block his retreat.
These are, of course, standard tactical
ploys of all armies. Their interest in
the specific case of Vietnam lies in
the fact that the use is quite limited
by geographical conditions.

Less favorable results were experi-
enced with the U.S. Army's lightweight
M-114 command and reconnaissance ietnamese scls prepare to limb aboard G. S. Air Iorc C-12 assault transport to
vehicle. This light, fully tracked vehicle be airlifted to new operating area. Troop movements are performed almost entirely h
carries sufficient armor for protection air. C-123 is workhorse of itratheater airlift, supplemented by 4-en'inc C-130 ite-
from shell fragments and small-arms cules and CV-2A Caribou. The latter are being transfcrcd from Arm.% to Air I Fo,
fire. It is armed with a caliber-.50 ma-
chine gun in the cupola and a 7.62-mm
machine gun protrudes from the rear.
The configuration of the vehicle, spe-
cifically its low-hanging frontal armor all of the brigade and division bases, for the high rate of recovery of the
plate, renders it inoperative in climb- in addition to organic 105-mm and wounded and injured.
ing steep dikes and canal banks. The 155-mm howitzers, there are 8-inch Air resupply of the smaller, and iso-
machine hangs up on its protruding (20 cm) howitzers and 175-mm rifled lated, camps may be by helicopter,
frontal armor. guns, the latter with a range of 35,000 although airstrips sufficient for Army-

In early March of this year, a tank yards (32,000 m). The guns of the 3d flown Otter and Caribou aircraft usu-
battalion of the 25th Infantry Division Brigade, 1st Infantry Division, based ally exist. However, there is a limited
arrived in Saigon from Hawaii. Early at Lai Khe well up in the enemy coun- number of these aircraft in Vietnam.
one morning it began a march down try, can almost reach the Cambodian and the difference is made up by
a Vietnamese highway to the division border. In cracking the hard nut of the USAF Fairchild Hiller C-123 Providers
base at Cu Chi. With armed helicop- Iron Triangle and War Zone D, the 1st and the larger Lockheed C-130 Her
ters flying cover overhead and ma- Infantry Division will not often be out cules turboprops. Extension of existing
chine gunners on every tank watching of range of its emplaced artillery. The airstrips to accommodate the latter
warily for snipers, the convoy had pro- same is true of the 25th Infantry Divi- going on at various bases throughou
ceeded hardly a mile when it and ci- sion, encamped at Cu Chi, north and the country. This has been an add-
vilian traffic became snarled at the west of Saigon. This Division, with the tional burden placed on engineers
crossing of a small stream. There was help of 1st Division units, literally had engineering equipment coincident w
a long delay during which the convoy to fight the enemy for its base camp. the port, base, and other constructi,
might well have been attacked, but During the weeks the base was being imposed by the sudden America,
wasn't. This incident was a breakdown developed, infantry battalions had buildup that began last summer. 1f
of traffic control, but it is also indica- many sharp and bitter fights within a there had been a larger number o'
tive of the difficulties and danger of half-hour march of the base perimeter. Army Caribous (or, more desirably, te
over-the-ground travel in Vietnam. Dur- By thus establishing its bases deep new turboprop Buffalo, also made by
ing operations in the rainy season last in enemy territory, U.S. forces are de Havilland of Canada) in the Army s
winter a brigade of the 1st Infantry overcoming in part the limitations of fleet of cargo aircraft, some of the
Division, operating in the Viet Cong's environment on their mechanized mo- airstrip extension projects could have

Iron Triangle" sanctuary north of Sai- bility. been delayed.
gon, spent a great deal of time and The penalty for this is in the cost of (The recent announcement that
effort helping an accompanying ar- supplying the bases. Supply over Army Caribou and Buffalo aircraft w
mored carrier unit of the Vietnamese roads is hazardous and subject to land be turned over to the USAF by the
Army get out of the mud and in pro- mines and ambush. An essential re- end of the year will not increase the
tecting it from enemy ambush. quirement, therefore, is an airstrip for over-all airlift capacity of the U.S

Artillery is similarly hampered. The cargo aircraft at all bases. services by a single pound. It will re-
U.S. Army today has more mobile self- In Vietnam, as never before in war, lease a certain number of U.S. Army
propelled artillery than ever before, logistics are airborne. Isolated Special pilots and crew members to the grow
but its mobility is of little use in Viet- Forces camps depend entirely on air ing helicopter fleet. The Army is ex-
nam. South Vietnamese divisions rarely resupply. Both South Vietnamese and tremely short of pilots and aircraft
move their U.S.-supplied towed artil- U.S. units on operations expect to be mechanics and ground personnel. This
lery, using it almost entirely for the resupplied by air. Aeromedical evacu- fact could well have been immediate
protection of its headquarters and ation is habitual. The performance of motivation for the decision. The Army
base camps. U.S. practice is not dis- the "Dust Offs," as the Army medical Air Force agreement on the transr
similar. The difference is that it has evacuation helicopter teams are known, effectively puts the Army out of fixs
heavier artillery with greater range. At is phenomenal and largely responsible wing intratheater air transport an
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a method for counterattacking an am-

bush by allocating one side of the

enemy ambush to attack by airpower
and the other side to artillery attack.
Fire control comes from the brigade

-4 4commander's command-and-control
helicopter.

One ambush of an isolated battalion
while on a 6-day search-and-destroy
mission was defeated by this means.
In the counterattack the Air Force flew
61 sorties dropping more than 30 tons
(27 mt) of bombs and firing a half-
million rounds of 20-mm ammunition.
The artillery fired some 2,000 rounds
of 105-mm, 8-inch (200 mm), and 175-
mm ammunition. Two hundred enemy
dead were counted on the battlefield
and another estimated 300 were killed
by the air and artillery. One F-100 was

S. Armyih soldiers of the 101st/ Airbone Division 1nVe out from he landin zone as lost (the pilot ejected safely) and one
helicopters f iinmre troops during a securing operation at Deo Mang Pass in Viet- helicopter crashed with a loss of sev-

nian. Lnk of enemy air opposition leaves unanswered the question of whether U.S. eral lives. Total friendly casualties
riny micld emplov helicopters ais it does if theY were exposed to enemy fighters. killed or wounded were less than 30.

The airmobile 1st Cavalry Division
with its 438 helicopters has established
an enviable record of audacity and
aggressiveness, and the concept of air-

goes back to the system that existed tion and food, and evacuates him mobile operations has paid off-at
before the formal agreement of 1953 when he is wounded or when the oper- least in the peculiar environment of
signed by the then-Secretaries of the ation is over. South Vietnam. It was long tested be-
Army and Air Force and the amend- He still walks. He patrols. He is heli- fore commitment to battle, and its only
ments to that decision made by Secre- borne to the site of search-and-de- outstanding departure from its test
tary of Defense Charles Wilson in stroy missions-and then walks. His operations has been in the air move-
1956. The agreement does authorize a small-unit attacks (and this is a war of ment of artillery. It has used its Chi-
joint or unified commander to assign platoon and company operations-a nook transports (CH-47) to airlift 105-
control of intratheater-type cargo air- multibattalion operation is an event) mm howitzers into battle and its CH-54
craft to subordinate field commands are in the customary pattern of fire Skycrane to lift 155-mm howitzers. The
of the Army during specific oper- and movement, of rush and taking 155s are sling-loaded, but the 105s can
ations.) cover. Most of his casualties occur be carried inside the copter. The ad-

In the specific situation of Vietnam during the first minutes of a meeting vantage of carrying weapons inside is
today the problem in intratheater air- engagement. His is the task of defin- that the enemy does not see the artil-
lift is in full and efficient utilization ing the shape and size and location lery being moved to hill masses that
of the available fleet. Demands are of the enemy force. When he has done would be impossible to reach over the
heavy and insistent. Priorities and allo- this, airpower and artillery take over, ground. These pieces are towed artil-
cations are crucial. It has been sug- and the enemy takes his losses, usually lery. Self-propelled artillery with its
gested that an Airlift Control Center much greater ones. This pattern has heavy transmission. powerplant, and
organization, similar to the Tactical Air many variables as all good tactics tracks cannot be lifted by helicopter.
Control Centers (TACC) that have must have, but it is indicative of the In actual practice there is little dif-
proven so effective in conducting kind of war it is. ference in the airmobile concepts
close-support operations, might make Ambush is a favorite tactic of the practiced by the 1st Cavalry Division
for greater efficiency in airlift opera- enemy. He uses it because of 2 ad- and that of other U.S. units. In the
tions. One of the pleasant develop- vantages he has. One is his knowledge latter case, helicopters are attached
ments of the Vietnamese War has of what U.S. and Vietnamese forces to units for specific operations. There
been the high degree of Army-Air are up to. The Viet Cong is part of are some 1,600 or more Army helicop-
Force teamwork in tactical close-sup- the population, and so is all but face- ters in South Vietnam and most of
port operations. The efficiency of the less. His wife may be in a work crew these are assigned to the helicopter
TACC system has to be credited with employed by the U.S. He may sit im- battalions of the 12th and 17th Avia-
a share of this success and the ac- passively in a village and watch a U.S. tion Groups. They serve not only the
complishment suggests that a some- unit march by. He ducks into the jun- U.S. Army but also government forces
what similar organization for intrathe- gle, joins his unit which sets up an throughout the country.
ater tactical airlift could pay equally ambush. Later in the day he is back The monsoon season during this
good dividends. How seriously this in his village, comparing the number summer of 1966 will test the mobility
proposal has been considered and at of Americans who return with the num- of the Army in Vietnam to the fullest.
how high a level is unknown. ber who went out in the morning. It is during this period that air-

For the U.S. and Vietnamese soldier The response to ambush is fast re- power, including helicopters, are often
this is a helicopter war. It carries him action by airpower and artillery, and grounded by inclement weather and
into battle, partially provides him with the helicopter lift of reinforcements low ceilings. The heavy rains make
a substitute for accompanying artillery into the ambushed area. This is battle ground travel of heavy equipment
(especially during the crucial landing mobility. nearly impossible. The Viet Cong, un-
phase), resupplies him with ammuni- A brigade of the 1st Infantry devised (Continued on following page)
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Modern method of noving
artillery pieces is demonstrated
by this Boeing Vertol CH-47

Chinook of 1st Cavalry Divi-
sion as it lifts 105-mm howitzer
to new location. Helicopters
can readily concentrate fire-
power, even on hilltops in-
accessible by road, to smash an

enemy concentration, and dis-
perse it again as soon as the
action is over

inhibited by weight of materiel and wheeled and tracked vehicles and Over the ground, logistic support for
lacking airpower, customarily go on weapons (see page 36). these mechanized armies will use ar-
the offensive during the monsoon sea- Among the latter are the M-60 tanks, ticulated wheeled vehicles that will not
sons. The U.S. Army believes it is in which will remain standard until the be dependent upon a hard roadway
position to meet these attacks, even new U.S.-West German Main Battle to move. Also, air-resupply of ammu-
without the valuable support of tac- Tank of the 1970s comes off produc- nition for the voracious appetites of
tical airpower. This is one reason it tion lines. Armored personnel carriers fast-firing artillery, of food for hungry
has moved so much heavy artillery with new models having firing ports soldiers, and of fuel for thirsty diesels
into the country. The tanks of the 25th which will permit the occupants to will be standardized.
Infantry Division-and it is the only fight as well as ride are expected to Theoretically and probably practic-
U.S. unit in South Vietnam with armor play an important role. Self-propelled ally the U.S. Army has an incompar-
-may be less than fully mobile, but artillery from 105-mm to 175-mm are in able cutting edge and great potential

their firepower will be a welcome ad- the inventory. It will depend upon the mobility on an open battlefield. But
dition to the defensive and offensive U.S. Air Force for protection from ene- there are unanswered questions.
fire support of the division. my air attacks, although it has develop- One is the effect on its mobility of

The situation in Vietnam is unique ments under way for local air defense. a powerful modern enemy air force
in that the enemy does not have any It has several new antitank weapons If such a force could penetrate the air

airpower. Therefore, an unanswered on the way. defenses provided by the USAF and
and unanswerable question is whether The tracked Sheridan reconnais- ground-based air defenses, the land
helicopters, as they are now being sance and antitank vehicle mounts a mobility of the Army's weapons might
used by all U.S. units, could be so 152-mm gun-launcher. This weapon quickly become a minus factor.
used if the enemy had air. The Army can either fire a conventional antitank A second consideration is derivative
believes they can, if the U.S. Air Force or antipersonnel round or a heat- of the Vietnamese experience (but
is able to achieve air superiority over seeking antitank missile. Another anti- also goes back to the second World
the enemy. It points out that it has a tank weapon in the Army's developing War). This is the enemy's use of
potent air-defense weapon in its Hawk inventory is the ENTAC guided missile mines. Both the Germans and Rus-
missile batteries and in individual air- which will replace the SS-10. Both are sians used a great many mines in the
defense weapons, such as the Redeye made by France's Nord Aviation. The second World War, and it can be as-
shoulder-fired missile weapon now in ENTAC is a wire-guided missile firing sumed that the possibilities of stop-
development. The Army acknowledges a solid propellant. The somewhat simi- ping an attacking force through the
that its helicopter fleet would sustain lar TOW antitank missile, developed use of millions of mines has occurred

some losses from enemy aircraft that by Hughes Aircraft Company, is a to the Soviets and the Chinese. Mines
managed to penetrate such defenses, lighter weapon. It is optically tracked are, of course, essentially a defensive
but believes these will be so few in in flight and commands are automat- weapon, and the use of mines by the
number that they could be absorbed ically relayed to it by wire. NATO allies could be of great impor-
easily. The full testing of the Army's The MAW (medium antitank missile) tance in turning back a land attack
airmobile concepts against an enemy is being developed by McDonnell Air- against Western Europe.
with a sophisticated air capability will craft Corp. It will be a 1-man weapon. The recent reports from London that
have to await a battlefield other than The operator aims through a tele- the U.S. may have proposed the use
the one in Vietnam. scopic sight and commands are auto- of nuclear mining to stop a possible

Another battlefield would presum- matically relayed during flight. It will Soviet attack of Western Europe (see
ably be one in which the Army's rolling hit what the gunner sees in the cross- AF/SD INTERNATIONAL, February
stock would be operable under favor- hairs of the telescope. 1965) poses another slippery problem
able or at least typical conditions. Airmobile forces with their own for the mobile minded.
This means that armored and mecha- armed helicopters will move along the Indeed, the whole terrain of mobility
nized forces would play a dominate flanks of these armored armies and is slippery. Whether mobility has or can
role. For this purpose, the Army over plunge forward to secure critical ter- catch up with firepower is a subject of
the last several years has come up rain features, such as river crossings. consuming professional interest ana
with a variety of self-propelled in surprise attacks. international concern. rn
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BEFORE AFTER
(Put a Huey on a diet and it turns into a lethal snake. A HueyCobra.)

There's nothing wrong with the Huey's figure. cause the T53 is the brawn. Fourteen-hundred shaft
In fact, when it's an armed troop carrier you want, horsepower. Tough. (A T53-powered 'bird in Vietnam

there's nothing like the proven, dependable UH-1B Huey. recently completed its mission and returned safely to
But Bell's engineers figured if they slimmed it a bit base with a V.C. bullet-hole in its engine big enough to

here, trimmed it a bit there, the result would be a lean, shove a horse chestnut through.)
mean weapons carrier with dynamite in its strike. And the T53 is proven. By more than 2,000,000 oper-

And they were right. ational hours, many in Vietnam, where Avco Lycoming
Compared with its chubbier forbearer, the HueyCobra gas turbines power 9-out-of-10 helicopters. And by cap-

will deliver twice the firepower, protect its crew better, turing 21 out of Uncle Sam's 35 world's helicopter rec-
and operate in the target area three times as long. ords. For speed, rate-of-climb and altitude.

Plus going like Gangbusters. For which we can take at What more could Bell ask for?
least part of the credit since we make the HueyCobra's Plenty. For a starter, more T53s.
T53 gas turbine engine.

The T53 is one thing Bell didn't change when they
sweated-down the UH-1B to pure brawn and brawl. Be- d4vYcOM ING DIVISION

STRATFORO CONN



eigh-e~ngme Stratoiort, from the 365-.
Skyraider to the Mach 2.5 Phantom I.
war in Vietnam is putting everv riece o
aerial equipment in the
inventory through a grim t:
Improvisation and modifica
of the day. The Gooney Bird
II, now armed with three Miniguns firing

al 6,000 rounds per minute, is found re-
enlisted under the name of Puff the Magic
Dragon. The largest U. S. strategic
bomber, re-equipped with conventional
bomb racks, is now used effectively

against guerrilla forces.

FOR SPACE RESERVATI(

NEW YORK-CHICAGO-LOS ANGELES-SAN FRANCISCO
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the most complete and auhoritative re-

port yet written on the subject. The

11.000 Free World leaders in 53 different

nations who read AF/SD INTERNATIONAL

willstudy and restudy this source of in-

formation vital to their own work.

Plan NOW to advertise your company's

achievements and capabilities in the

August 1966 AIR WAR IN VIETNAM issue.

additional information call the nearest

SD INTERNATIONAL office.

Force/Space Digest---- ---

FOR THE LEADERS OF THE FREE WORLD BY THE UNITED STATES AIR FORCE AS 0CATION.

1750 PENNSYLVANIA AVE., N.W.
WASHINGTON, D. C. 20006

LONDON -- PARIS - FRANKFURT - BRUSSELS
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A "logical division.' giving rotor craft to the Army and fixed-

wing aircraft to USAF, was suggested by Secretary of the Air Force

Harold Brown in an address at the Air Force Association's

recent convention. Two weeks later, Chiefs of Staff of the Army

and Air Force agreed to assign responsibility for the

control and employment of rotary craft to the Army and all

fixed-wing aircraft performing supply or troop-lift functions to the

Air Force. Secretary Brown also discussed progress in

airlift, the development of VTOL capabilities, and a

balanced fighter force made up of aircraft, each

designed to do one mission extremely well .

BY DR. HAROLD BROWN

Secretary of the U.S. Air Force

In the area of airlift [the U.S. Air
Force has] made tremendous progress

The U.S. Army and U.S. Air Force have agreed to a new delineation in the past 5 years. Since 1961, our
of responsibility for the control and employment of tactical airlift planes airlift capacity has more than doubled

and helicopters. The Army, in effect, will b2 confined to rotary wings. as we have introduced the Boeing

The Air Force will operate all fixed-wing aircraft performing supply, C-135 Stratotanker, Lockheed C-130E

resupply, or troop-lift functions. When necessary, these USAF vehicles Hercules. and Lockheed C-141 Star-

will be attached directly to Army echelons in the field. Lifter into the Military Airlift Command.

Under the joint decision, made by the Chiefs of Staff of the two ser- Or bpyres9e7nt aapailstwiluaidou
vices, the Army will turn over all its CV-2 Caribou and CV-7 Buffalo 1972whentheLockheedC-5Awillbe

aircraft to USAF. This involves 146 planes. Other type fixed-wing aircraft operational.Thebulkofthisexpansion

are not affected. No personnel or bases will be transferred. is in strategic airlift, which, through
The Army is given complete responsibility for all rotary-wing support rapid worldwide deployment and sup-

for intratheater movements, fire support, supply, and resupply. USAF's port capability, multiplies the effective-

only helicopters will be those needed for Special Air Warfare and Search ness of our ground and air forces.

and Rescue. The next step-one on which we are

First public disclosure that such an agreement was under consideration working hard-involves the extension

was made at the Air Force Association's Twentieth Anniversary Conven- of our air line of communications
o.(ALOC) from the continental U.S. all

tion in Dallas, Texas, on March 25. This was less than 2 weeks before the way into the battle area. We have
USAF's General J. P. McConnell and the Army's General Harold K. 2 interrelated objectives in refining the
Johnson signed their agreement. The proposal and the reasoning behind it air line of communications. First, we
were discussed for the AFA delegates by Harold Brown, the civilian Sec- want to interface-or join-strategic
retary of the Air Force. Here is the portion of his speech in which he and intratheater airlift delivery as far

anticipated the new USAF-Army alignment.-THE EDITORS forward as it is feasible to operate our

heavy transports. Next, we want to re-
duce the number of intratheater trans-
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I A rm's CV-7A STOL (short-akeoff-and-ladin) transport will be traferred to Air Force inventor vas a result of the decison
-. r all Arn fixed-wing aircraft to the Air Force. The C'-7A Buffalo flies at 2 0 knots, lands in less than 1,000 feet (304 n

a 0-foot (IIn o harrier, and carries i 4-ran (3.6 im) pa\load. AmIIto retaiINs liicopt Irs for front-lii ne mobilito an Iuppnrt

shipments to a minimum for rapidity when available-for only a small frac- and processing of demands. ve wiI
of service and economy of manpower tion of total missions. Our next gen- be able to drastically reduce prestock-
and equipment. Ideally, we want our eration of assault transport is likely to age points, inventory levels, and pipe-
assault transports to airlift cargo right be a STOL aircraft with payload in line times.
up to the combat area. the Fairchild Hiller C-123 Provider Refinement of our tactical air-strike

In some situations, final delivery of range, perhaps with a VTOL capability and airlift capabilities may provide a
men and materiel will have to be made at half that payload. Its size depends deterrent to limited war in much the

by Army organic transport-land or to some degree on what the C-130 may same way that strategic superiority
rotary-wing aircraft. The break point be followed by-perhaps another air- has deterred general nuclear war.
between Air Force and Army lift is fall- craft with VTOL capability and the What characteristics will be required
ing very close to the battlefront. This C-130 payload, perhaps with a VTOL in tactical air forces if they are to be
points toward a logical division of in- capability of half that size. a truly effective instrument for limited-
tratheater airlift, with rotary-wing craft The cost differential associated with war deterrence?
organic to the Army, and the Air Force vertical takeoff will tend to come down, First is the ability to win the tactical
managing all other airlift aircraft (fixed- however. Eventually we will have a air battle under the most difficult cir-
wing aircraft and those with vertical- V/STOL capability in our airlift forces, cumstances and against the most so-
takeoff-and-landing capability). probably followed by an advanced re- phisticated enemy. It is against the

A true VTOL (vertical-takeoff-and- connaissance and observation V/STOL most capable enemy that we stand to
landing) capability would allow us to and still later by a V/STOL close-sup- gain or lose the most, and the quick-
deliver cargo to ground-force front- port aircraft. est. We must not forget that, even in
line positions. Theoretically, then, As our air line of communications is primitive areas of the world, external
VTOL aircraft, which would not have further developed and refined, it will enemy air assistance could be ex-
the inherent disadvantages of rotary- have a significant effect on our logis- panded rapidly. And we must remem-
wing vehicles, would appear to be an tics systems, and I mean that of the ber that tactical air superiority has a
optimum objective. However, for some Army even more than the Air Force. cumulative effect. Not only do we gain
years to come, the cost penalty in both In fact, rapid air transportation and the opportunity to use fully our tactical
payload and system complexity will cargo handling, in combination with air capabilities; we keep the enemy
probably continue to keep the VTOL increasingly sophisticated automatic from effectively using his against us,
aircraft in a poor competitive position data-processing equipment, will change and against our surface forces or
compared with short-takeoff-and-land- the entire scope of logistic support those of allies.
ing (STOL) types. over the next decade. The trend is al- For these reasons we must build

Also, worldwide helicopter experi- ready clear. There is no question that for the future a balanced fighter force.
ence shows that absolute vertical as we continue to improve and speed This should include a family of aircraft
takeoff and landing is used-even up our computation of requirements (Continued on following page)
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Possibility of rescuing downed pilot by lowering cable from hov- II thi7 7em"17 1 upon unpre/pared de1ert Su//atc, A I-
cring V STOL airciaft is demonstrated by XV-5A, shown here fan.s blow sand away from beneath plane, affording pilot c
1inchj77'ini a 23-pound (106 k) dumn. A'-5A, built by Ryan viw of landing site. Although Xl'-5A has performed wci

each designed to do one mission ex- it by a little. When we have achieved vide accurate enough navigatior to
tremely well-counterair, close sup- that degree of accuracy, a single sortie put the pilot of a modern jet fign
port, interdiction, or reconnaissance- will accomplish a job which now may where he can better acquire the tair
and one or more others creditably require many sorties, each one risking with present equipment, including the
well. A most important member of this irreplaceable lives and valuable re- human eyeball.
family should be a fighter which will sources. In limited war or operations In all of our planning for the future.
defeat the best enemy aircraft in air- against insurgents, where avoiding there is one thing we must never for-
to-air combat. civilian casualties is most important, get. The best-laid plans sometimes are

The avionics for our tactical aircraft further advantages of such improved negated by enemy countermoves. Our
is particularly important. While our accuracy are apparent. thinking about problems of the future
present equipment is good, it is primi- I believe we can eventually get our has to be both imaginative and flexi-
tive compared to what it will be in the accuracy down to the point where we ble. This makes technology particular-
future. If we do the job right, future can, with great confidence, expect to ly important. We have to stay ahead in
reliability and capability will increase hit the target on the first pass-if our the scientific/technological race. B..
markedly. For example, innovations in reconnaissance and target-acquisition unless the technology is applied by -
microelectronics promise dramatic in- capabilities become good enough to signers who know what the user s

creases in circuit reliability, which will tell us where the target is. However, criteria of effectiveness are, it is likely
be passed along as improved combat a more immediate goal will be to pro- to be wasted.
capability.

For the close-support, reconnais-
sance. and interdiction missions of
tactical airpower, we need very accu-
rate navigation-an internal capability
to position an aircraft within a stone's First application of

throw of desired coordinates. I mean V/STOL capabilit

that literally, although we may have to in operational

accept slingshot ranges for a few more -aintrcraft is like

years. We must improve greatly our he in transport.,. D

ability to spot and destroy targets at Brown suggests.

night and in bad weather. Finding the USAF recently
enemy has always been a major prob- awardedeonfigu-
lem in warfare; we have the basic ration study contract

knowledge now to develop better ways. to Ling-Temnco-

We intend to do just that. Vought for potential

The savings which can be made by production version

accurate delivery of ordnance is phe- of its XC-142

nomenal. We want to be able to hit rVSTOL transport

the target, on the nose, not just miss shown here.
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FROM THE 2M 'TON6 x 6TRUCK

LARGEST PRODUCER
OF TACTICAL WHEELED

VEHICLES

M39 SERIES
5 TON 6 x 6 TRUCK

AISER Jeep CORPORATION

That shouldn't come as any surprise.When it comes to off-the- The production know-how and experience of KAISER Jeep
oad mobility from multi-wheel drive, no other manufacturer has CORPORATION are amajor asset to the Armed Forces of the
ad our experience. entire free world.
Our know-how in this field goes back to the original military To keep up with military requirements, we recently acquired

Jeep' vehicle of WorldWar II. And our present ability to build in- substantial truck facilities in South Bend, Indiana. Now we're
redibly rugged vehicles that stand up to almost any kind of terrain better equipped than ever to continue serving the Armed Forces.
like the 2V2-ton and 5-ton 6x6 trucks shown here-has been
roved and improved since then. A'AISER 0pJeeCORPORATION -
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Design Concept from Bell R&D Copter Versatility with
... Based on a

Practical V/STOL System Transport Speed

The proven Bell fixed-wing/,tilt-proprotor design concept Normal flight maneuvers were performed throughout the
... in combination with modern gas turbine power- range of conversion angles from 0 to 90 degrees. Full
plants... is a low-risk technical approach to a proposed deflection aileron rolls, steep turns and stall maneuvers
air vehicle which best blends the characteristics of the were accomplished. Power-off reconversions and auto-
helicopter and the airplane. N The concept, currently rotational landings were safely performed. High pro-
Linder further study on Army contract, was pioneered in pulsive efficiency, high lift/drag ratio, low disc loading
the Bell XV-3 research vehicle. 0 Delivered in 1958, gov- and low empty weight have been designed to provide
ernment testing of this aircraft demonstrated the opera- maximum cost effectiveness. * Such creative R & D
tional practicality of the fixed-wing/proprotor concept helps Bell to advance the art to insure practical designs
with safet% and reliability comparable to helicopter,. Ior the future.

h BELL HECOPTER
FORT WORTH, TEXAS 76101 * A textrof0 COMPANY
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The Martin Company's Orlando Division in Florida

has opened a new special facility designed to simulate

precisely flight, guidance, and control parameters for

new missile systems. It is expected to cut drastically

the development time for tactical-missile guidance

systems and be a big step forward in the race

to produce new weapons before they can be made

obsolete by new countermeasures ...

The Guidance Dveopment Center-
KeepingAhead of Obsolescence

BY EDGAR ULSAMER

Special Correspondent

The Martin Company's Orlando Divi- The S2.000,000 Guidance Develop- with which Martin's missile designers
sion in Florida has put into operation ment Center, which was almost 3 years greet the new facility was this remark
a novel and imaginative facility to in the making, is capable of simulating by the Executive Director of Technical
speed up the development of and to precise flight conditions and allowing Operations John P. Butterfield: "As far
improve air-to-ground and ground-to- evaluation of the guidance-and-control as we are concerned, the Guidance
ground missiles employing electroopti- factors of a system much more easily Development Center is to the missile
cal or electromagnetic target-seeking and more accurately than by actual what the wind tunnel is to the aircraft."
devices. test flight. Typical of the enthusiasm Another Martin executive predicted

Heart of the optical portion of Martin-

Orlando's novel Guidance Develop-

ment Center is a composite and scaled
terrain model-40 by 40 feet (12

by 12 m) in size, and equivalent to
20 square miles (52 kin') of a wide

variety of topographical features. The T
scaled terrain model can be moved

laterally as well as tilted, furnishing,
in conjunction with the movable

sensors, 6 degrees of freedom. The
terrain depicted includes targets

in Vietnam. - W
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on cocalrGuidance

aiLaboratory

The Mlartin Companly's Guidanc Developmnent Center in Orlando, Florida, furnishes tactical mni.%sile flgtts apability' ill a 'fulliv
c ontrolled laboratory environment. The key elements of the facility are separate laboratories to simulate optical as well as radar guid-
ance. Both operations are controlled and programmed by an analog computer sy~stemi, which simulates the aerodYnamnics of the missile

airframe, trajectoryN, and control systems for either homing mode. Coniditions that can be simriulated within the optical area are dlis-

placement, relocity, acceleration, range closure, altitude, target and backgrounid terrain, angular displacement and rate, aspect angle,
secondary- perturbation rates, and light levels. Targets moving within the background terrain can also be simulated. Conditions simu-
lated within the radiation area include displacement, velocity, acceleration, range closure, altitude, target radiation, target scan, angular
displacement and rate, aspect angle, and secondary' flight perturbation rates. It is also possible to simulate multiple radiating target.N
with a variable separation. The optical and radiation 'facilities simulate onl a direct scale o ,f 300:1 up to 3000:1 providing for mission

ranges olf up to 40 miles 064 kml) ande speed of upj to 3,000 mph (4,830 kin brl). A pilot dis plav tests m1anl's ro/c inl the s"stem.

that the Guidance Development Cen- bilities of the Guidance Development 30 choke points. If the bombs could
ter would usher in a new era of un- Center. Further, the usefulness of the have been delivered where they could
precedented precision and higher effi- facility to the television-control led be most effective. it would have re-
ciency in American missiles. Walleye glide-bomb project, which the quired no more than 30 sorties to knock

Martin's corporate president, W. B. Martin Company won just recently from out the 30 choke points, rather than

Bergen, said that the new facility was the U.S. Navy and which, according the 360 or so which are reportedly ac-
"particularly timely in light of the cur- to company spokesmen, is being con- tually flown. As a matter of fact, if each
rent Vietnam experience," adding that sidered for deployment by the U.S. Air plane could drop half its load on each
it would result in better guidance of Force, is obvious. of 2 targets, the sorties could be re-
tactical missiles of all sorts, including Martin executives underscore the duced to 15. The effect of this sort of
those intended for air attack at short importance of their new facility by change on aircraft attrition and the
range. citing 3 practical facets of the poten- need of aircraft carriers and air bases

The opening of Martin's Guidance tial and the design of tactical missions. is obvious."
Center has significance beyond re- Quoting a Vietnam report by J. S. What is needed in the opinion of
sponding to the missile requirements Butz, Jr., in the April issue of "Air the Martin Company are "air-delivered
flowing out of the war in Southeast Force/Space Digest" on a typical daily tactical weapons of pinpoint delivery
Asia-which point strongly toward air- requirement of 360 sorties by U.S. air- accuracy." Tracing efforts in this direc-
to-ground missiles. It is no accident craft to interdict 30 choke points in tion to Bullpup, a radio-controlled.
that it coincides with the final selec- the North Vietnamese roadnet, Mr. But- aircraft-launched missile, which entered
tion phase of SRAM (Short Range and terfield projected revolutionary gains the original development phase in 1953
Attack Missile), a $170,000,000 project through the use of advanced tactical and first became operational in 1959,
of great prestige value. missiles: Mr. Butterfield stressed the protracted

Martin's chances in this competition "The number of bombs required, per lead-time requirement inherent in tac-
may well be enhanced by the capa- day, figures out to be 2,160 to hit the (Continued on following page)
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that any small errors in the simulation
system are multiplied many times, and
represent large actual errors. If these

M errors are too large, then the test in-
formation obtained is misleading or
useless.

The Martin Guidance Center is ex-
pected to provide the answer to many
of these problems. A realistic repro-
duction of a varied terrain provides a
scale model of a 20-square-mile (32
km 2) target area. This model, driven by
a computer, moves on tracks to simu-
late the approach of the aircraft and/or
missile to the target in real time.

The guidance system being tested
is mounted in a transport that can
move horizontally and vertically and is
also gimbaled to provide roll, pitch,
and yaw motion. These motions are
very accurately scaled on a real-time

,4 'basis. This combination of movement
duplicates accurately any motion that

\,wn aoen ,,,( nChoic chain- an aircraft or missile would encounter
i at the center. Housed in a facilitv which is electromagnetically shielded, it features in an actual flight. In effect, then, the
atio-wave absorbers which soak up and reflect radio enerev and a radar tranimiir- vehicle can "fly" in the laboratory, con-

ir-a rarr fo radar-sekine ,rsems. Tarvers and seeker a rc on moable pluorois. trolled by the computer to simulate
true flight characteristics.

A separate laboratory in the Cente-

tical missile systems. He added that in Finally, they claim the bete noire of also makes it possible to test guid-
the case of Bulipup, the warhead was the missile builder is "dead-end en- ance systems that home on radar. This
too small to do the job of roadnet gineering"-the complete cycle of lab, located in a completely shieldec
interdiction in North Vietnam and that, planning, building, and component test- anechoic chamber (or radiation dark-
therefore, it had to be redesigned in ing of a given tactical missile until room), can duplicate the free-space
1964 and was first deployed success- final prototype testing establishes that environment of a missile in actua
fully in 1965. the basic guidance parameters are in- flight.

So the actual time required to pro- adequate and the entire missile has to A complete analog computer is a
duce this missile, from drawing board be redesigned from the ground up. vital part of the Center. The compute
to truly combat-effective configuration, This waste of funds, men, materials, controls the various movements ir-
amounted to 12 years, a period during and time should be curtailed sharply volved to simulate all the effects oper-
which, according to Butterfield, "the or even eliminated by the new guid- ating on the aircraft and missile: guid-
enemy had not been idle" in preparing ance development installation, Martin ance controls, propulsion, aerodynan-
countermeasures. Further, he said, this Company officials claim. ics, etc.
type of system has a serious built-in Here is how the Martin Company's Test missions can be flown from
drawback insofar as the pilot who Guidance Development Center is ex- pilot display room where actual coc-
steers it must also follow it and there- pected to function and why it should pit controls are used to guide the a
by is exposed to enemy fire for pro- even exceed flight testing as a means craft to the target area and "launc'
longed periods. of accurately determining the relative the missile under test.

Launch-and-leave missiles, which merits of a given missile system under Closed-circuit television provides the
home optically on a given target, rep- test: operator with an over-all picture of the
resent the current generation of tacti- To date, designing and developing a target area, as well as a television dis-
cal missiles, but are affected by lead- missile meant spending an inordinate play showing the target as seen by the
time requirements longer than the less- amount of time, money, and engineer- guiding sensor. The operator can then
sophisticated radio-controlled systems. ing talent on flight testing the equip- follow the missile on in to visual im-
he said. Meanwhile, in the opinion of ment in the field. It meant the use of pact. Automatic plotting machines pro-
the Martin Company executive, oppor- expensive aircraft, time lost waiting for vide permanent performance records
tunities for the design of radically the right kind of weather, the right for evaluation.
novel and desperately needed all- kind of equipment, and, not infre- The Martin Company sees as the
weather launch-and-leave missiles go quently, the entire effort was for noth- prime incentive for the new facility the
begging because under the "present ing if the data acquisition system fact that "the time of weapon develop-
circumstaces we can evaluate so few failed to function during the fleeting ment has become so long that there is
systems that we are apt to overlook moment of test. In addition, of course, an increasing likelihood that a new
the best." there was the expenditure of the mis- weapon will be obsolete by the time

From the financial point of view, the sile and guidance unit during the free- it first reaches the field. The enemy
new facility should pay for itself in flight phase of the test. simply cannot be depended upon to
short order, company officials predict. The answer, obviously, is to do as stand still while we develop the weap-
They point out that in "terms of dol- much of the flight-test phase as pos- ons to meet his current threat," a
lars, the guidance system makes up sible in the laboratory. spokesman said.
half the value of a missile." In devel- Accuracy is a big problem. Using a The new facility should go a long
opment costs, the guidance compo- scale system for simulation of dis- way toward meeting this challenge.
nents may even exceed this ratio. tance, velocity, and acceleration means
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Zero-visibility landings. Mico "heads-up" cockpit display Pathfinding. Unfamliar routes or corridors safe from ground
cenes a fog-bound comrme al r.way or blacked-out nilta y can be defined for planes orn.ead by means of microsecond i -

arn i. The pilot sees radar lights" directly in his he!l terrogation which tr ,ge.s micro eision transmitters set up al-
e See... see...

Formation flying. Pi[ Cr er a rc ift means of iad r Target marking.Portable microvision transmitters can be positioned
: :*es of other hel-copers in the !ora.on. by troops to pinpoint a target area shrouded in den-see-

see... see...

how Bendix Microvision* breaks through zero-visibility
with ground or airborne beacons.

Microvision is for use when normal viewing is impossible are terrain marking, flight path delineation, aircraft
either because of adverse weather or for tactical reasons. identification, definition of ground-approach corridors and
The system receives signals from its airborne or ground- formation proximity. It can be used in various combina-
based radar beacon transmitters. Then processes these tions with prime guidance, navigation or control systems.
signals to appear as "lights" on a cockpit combining For more information, write Dept. 'Q66-00, Bendix
mirror in the pilot's line of vision. So what the pilot sees International Operations, 605 Third Ave., New York,
are true-perspective representations of what lies ahead. N.Y. 10016, U.S.A.

Microvision's applications are broadly flexible. Included *Tradeiark o_ The Bendix Corporation, ". S. 1.

Bendix International Operations



The U.S. commitment in Vietnam has placed new demands on the

mobility of ground units. Although airpower has done much to meet

these demands, over-the-ground, mechanized mobility is still essential

to winning battles and keeping ground troops supplied. In a country

where there are very few roads, and in a war where there is no such

thing as being safely "behind the lines"-where truck convoys are under

constant danger of ambush-maintaining the mobility of trucks requires

all the initiative and skill that a field officer can muster. Here, from

a U.S. Marine Corps officer in the field, are some ideas on how to

maintain closer rapport between the infantry and motor transport

personnel that can help reduce the ambush hazard of . . .

Tacticq Motor Trnsnort
BY FIRST LIEUTENANT ROBERT M. McCOLLOM, USMC

(Reprinted by permission of the copyright holder, the Marine Corps Asso-
siation, publishers of the Marine Corps Gazette, professional journal fr

places increasing emphasis on a fight- The commander of the troops being supported unit. This would still alic
ing unit's mobility. Infantry units have transported, however, feels that, since maintenance of unity of command.
always had to bear the brunt of the it is his troops that are being hauled, would also eliminate all questions cc
fighting, whereas motor transport units he should command the movement. cerning command oft
have always been concerned with the I have observed tactical convoys in movements.
moving of supplies, equipment, and which no one really knew who was in
personnel. command of the movement. These re- Plannil

The distinction between these duties, suited in convoys departing behind
however, is not as hard and fast as schedule. It led to chaos at subsequent Having presented i
it may appear. Guerrilla warfare is ambushes by aggressor forces. in regard to commanci. I will ada
predominant in many areas of the Who does have command? The rule myself to planning. There are seve
world. We can no longer expect to for the U.S. Marine Corps states steps which should be taken to in-
have our support areas completely de- that, regardless of rank, the command- crease the chances of successful ac-
void of enemy. Plans to move troops er of combat troops will be in com- complishment of the mission.
and supplies within our own front lines mand of tactical motor movement. If the route to be traveled by a con-
are inhibited. This is true in conven- The commander of the supporting voy is not prescribed by higher au-
tional warfare where we can still ex- transportation unit acts as subordinate thority, the commander of troops and
pect some guerrilla-type activity, and commander and as the technical trans- the transportation commander plan
when opposing a foe employing guer- portation adviser to the tactical com- their route. Generally speaking, time
rilla tactics exclusively. Actions in mander. This rule satisfies the require- and the situation will not allow a
Vietnam have pointed out that motor- ments for unity of command. But does physical reconnaissance. Valuable map
ized troop movements will not be left this method of control give us the flex- information used in planning foot
out of the fight. There now exists a ibility needed for all types of tactical movements can be equally useful
great need for more coordination be- motor movements? when applied to motor movements.
tween infantry and motor transport There will be cases where infantry Certain points along the route (sharp
units. units are called upon to furnish pro- curves and high ground) can be picked

tection to convoys that are moving out as likely areas for an enemy am-

Control supplies. Since the primary mission of bush. Maps will show bridges and cul-
this type of convoy is to haul cargo verts which could be mined. A thor-

Control presents a problem in tac- rather than to tactically displace ough map reconnaissance will allow
tical motor movements when the motor troops, and the infantry is acting as the the commander of the movement to
transport support comes from an at- supporting unit, shouldn't the over-all plan security steps for these areas.
tached or a supporting unit. The lead- command rest with the commander of Communication is vital to a tactical
er of the truck unit feels that, since the the transportation unit? I believe that convoy. Unless complete radio silence
movement is being made in his ve- a rule is needed which gives com- is in effect, radios should be evenly
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Tuck convo rolls past
a guard post betwceen

Cat Lai and Bien Hoa, South
Vietnam. Many precaution.s are

taken to protect the trucks,

their occupants, and cargo
aganst enemy attack. In ad-
dition to equipping some of the

vehicles with .50-caliber
machine guns, sandbags are
used for protection against
exploding shells, grenades, and
mines; tarpaulins, bows, and
side panels areremoved from

troop transports; iindbreaker\
S~ll 010/ .'fsy lvijidol%, from cabs.

spaced throughout the convoy. If radio sharp curve. a roadblock. or any other Modern antiguerrilla doctrine states
communication is prohibited. hand and type of danger area. a scouting team that a gap of 100-150 yards (90-135 m)
arm signals, whistles, and other ex- should be sent forward to reconnoiter. is proper between vehicles. It is im-
pedients should be utilized to facilitate Should an attack halt the convoy, ve- portant that the gap be sufficient not
communications and control among hicles should be dispersed. Dispersion to invite the disasters mentioned, yet
the elements of the convoy. is the best passive defense against not so great as to cause loss of con-

artillery, mortar, grenades, or small trol among elements in the convoy.

Organization and Tactics arms fire. Dispersion should also be Active defenses are accomplished
used to provide a passive defense by the scouting teams, by the alert-

Whether the infantry is aboard the against an enemy air attack which ness of each individual in the convoy,
vehicles for the purpose of their own could easily destroy an entire convoy. and by coordination and communica-
transportation or assigned to a con- Number the vehicles in the convoy tion between the commander of the
voy to protect whatever cargo is being and instruct the drivers of even- and movement and his truck teams. If at-
transported, they should be organized odd-numbered vehicles to pull off on tacked, the commander must choose
into "truck teams." Each truck team opposite sides of the road in the event to use 1 or more of his truck teams to
should have a designated leader. of an air attack. This serves to double engage the enemy for the purpose of
Drivers and assistant drivers of vehi- the distance between vehicles on the either routing him, or to delay and
cles should be included in these truck same side of the road, thereby lessen- occupy the enemy while the rest of
teams. Assistant drivers of vehicles ing the possibility for complete de- the convoy establishes a defense.
equipped with .50-caliber machine guns struction. After pulling off the road, If it can possibly be avoided, troops
should be assigned to the weapons. vehicles should be halted and the en- should not be placed in the lead or

Sandbags should be placed in the gines turned off. All personnel in the rear vehicle of a convoy. These vehi-
cabs of all vehicles and in the beds of convoy except assistant drivers man- cles are the most susceptible to a fron-
vehicles which are to transport troops. ning the .50-caliber machine guns tal or rear attack. They should be used
This protects the drivers and personnel should dismount and seek cover for to carry the supplies. A second point
aboard from the fragments of explod- the duration of the attack. Assistant which seems to be often overlooked
ing artillery shells, mines, and hand drivers should remain with their weap- is that the supporting weapons should
grenades. Vehicles carrying troops in ons and attempt to bring down the not all be placed in 1 or 2 vehicles in
the bed should have the tarpaulins, aircraft. Drivers, when dismounting, the same general section of the con-
bows, and side panels removed. should take fire extinguishers with voy. A rifle company will split its weap-

The troops should be seated facing them and remain near their vehicles. ons platoon for a heliborne or am-
outboard with the tailgate of the truck By its very nature, a convoy is not phibious assault, but for some reason
down or removed. This allows the in- an offensive movement. Passive and this principle is often discarded in
fantrymen better observation and fields active defenses must be planned. In tactical movements. Company com-
of fire. They can dismount with greater addition to the passive defenses men- manders have frequently loaded their
speed. Cabs of vehicles should be tioned previously in regard to air at- troops on vehicles in an administrative
stripped of windbreakers and all glass tacks, the same considerations must be manner during a tactical move. This
should be removed. Chicken wire given to the gap (following distance) results in the entire weapons platoon
should be placed over the cab to give of vehicles. A gap must be maintained riding in 2 or 3 consecutive vehicles.
the driver better observation and to which will not permit 1 artillery shell It is superfluous to point out the dis-
prevent hand grenades from being to destroy more than 1 vehicle, or 1 aster that could result should that part
thrown through open windows. automatic weapon to cripple several of the convoy be hit by enemy attack.

Whenever a convoy approaches a vehicles with a few quick bursts of fire.

Air Force / Space Digest International * June 1966 31



The U.S. Air Force research-and-development community, spearheaded by the

U.S. Air Force Systems Command, is working hard to meet the difficult tech-

nological challenges of the Vietnamese War. For the Systems Command, it

is a new kind of task, much different in many ways from the vast management

effort that built the intercontinental nuclear missile force. Here is a

special report on ...

USAF's Technological
Resnonse to Limited War

BY WILLIAM LEAVITT

Senior Editor/Science and Education

After spending billions of dollars to But the remark aptly describes the few years ago. in light of the Korean

build a massive nuclear deterrent ar- U.S. Air Force's current task: finding War experience. There are no fixed

senal, it is ironic that the United ways and means of applying technol- battle lines and the physical environ-

States Air Force is fighting a jungle ogy to a conflict in which mobility, ment makes airpower more difficult to

war in which intercontinental ballistic logistics, and precision targeting are deploy with the effectiveness one could

missiles and other such massive weap- vital to victory over opponents who expect from field testing. The problems

ons are irrelevant and unusable. make up in elusiveness what they are endless.

But as a character in one of novel- lack in advanced equipment and mod- Just to complicate things further,
ist James Gould Cozzens' books about ern rear-echelon support. the U.S. is fighting 2 kinds of war at

World War II remarked: "We face The main focus of this technological the same time: in South Vietnam,
conditions, not theories." response is in the Air Force Systems against a mixed force of guerrillas

It is a coincidence that the novel, Command. AFSC was created for the and regulars, where arpower is used

'Guard of Honor," happens to be missile/space age in which the most tactically and for close support, and a

about the Air Force in World War II. "crash" of development programs was more conventional, yet limited, stra-

inevitably measured in years. Now it is tegic bombing effort in the North.
facing in the Vietnamese War perhaps Even the existing weapon systems are

the most complex challenge of its generally being used in reverse-stra-
relatively short history. tegic B-52s tactically in the South and

Observers have wondered if the F-105s, F-4. and other primarily tacti-
management techniques which pro- cal aircraft strategically in the North.
duced complicated and expensive mis-
sile and space systems in both quantity Meeting Requirements
and quality can respond just as quickly
and effectively to the sometimes so- To meet the technical requirements
phisticated and sometimes simple- that are flooding in from Vietnam in
but always urgent-requirements of a the form of SEAORs (the acronym for
jungle war. Southeast Asia Operational Require-

Air Force Systems Command plan- ments), the Systems Command has
ners believe they can do the job. But set up a special organization that
they recognize frankly that the Viet- links the fighting forces in Vietnam
namese job is a tough one and like no with Systems Command Headquarters,
job Air Force research and develop- involves all the major field organiza-
ment has ever done before. tions of Systems Command, and is con-

As Major General Joseph J. Cody, nected with the Air Force research-
Jr., Deputy Chief of Staff for Systems, and-development staff in the Pentagon

at Systems Command Headquarters at and other involved Air Force com-

BIF, i focus of Air Force SJstems Andrews Air Force Base outside Wash- mands. Requirements flow into the

Command response to technological re- ington, D.C., puts it, the Vietnamese Pentagon and into Systems Command

quirements of the Vietnamese War. The conflict is not even the kind of limited Headquarters via the most direct chan-
General is Deputy for Limited War at war the Air Force and most other mili- nels possible, and the effort to find an-
AFSC's Aeroiautical Svstemns Division. tary planners were looking at only a swers to Vietnamese airpower-deploy-
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SEALO is manned by specialists from
Systems Command who spend 90- to
120-day tours in Vietnam. The frequent
rotation is designed to make sure that
SEALO keeps a fresh outlook.

How does the SEAOR system work?
This is how General B. A. Schriever,
Commander of Systems Command, de-

7 scribes the process:"Under the SEAOR

procedure, the Seventh Air Force, by
TWX, identifies an operational need to
its headquarters in the Pacific, and
simultaneously provides the same
statements of need to Air Force Head-
quarters, the Air Force Systems Com-
mand, the Tactical Air Command, and
the Air Force Logistics Command. If
the Headquarters, Pacific Air Forces,
concurs in the operational need . . .
the Aeronautical Systems Division
[General Kucheman] and the appro-

priate agency within the Tactical Air
Command simultaneously prepare Best
Preliminary Estimates. If Headquarters
Air Force agrees with the proposed
technical solution, we move out quickly

7! ihul. l ti2 a it l inii l bi , ail andI 41C i , to provide the desired near-term fix."
Con-. A partial answer to the problem has been airborne defoliation effort, in which Within the Systems Command, Gen-
airIaft sprai mveri'rown aa with weed-killini (l1c icals. An interestin' side ('t,( eral Kucheman has, according to Gen-
i i that inn ICin Cone think the Cheminicat ar, poioni us io hiinnsi.. Thii a, not. eral Schriever, "total accountability of

Systems Command research, develop-
ment, test, and engineering . .. and an
effective communications net to tie
together all of the Systems Command's

ment problems gets under way rapidly. and solutions to problems associated divisions and centers in responding to
The effort began in earnest in 1965. with the Vietnamese campaign. And the needs of limited war."

In General Cody's words: "We began into his office flow industry and Air
to examine our organization for lim- Force proposals. At Wright-Patterson, Industry's Role
ited war to see where the deficiencies the General also receives reports from
were and tried to set up the quick the Air Force Systems Command's Industry is vital to the effort. Under
channels needed for this kind of job. Southeast Asia Liaison Office (SEALO), Systems Command's Project 1559.
Here at Systems Command Headquar- which is located with the Seventh Air which is monitored by a small staff in
ters, in what we call the SEA BROOM Force at Saigon. SEALO's job is to Lieutenant General James Ferguson's
ROOM in the basement, we're exam- keep track of Air Force operational research-and-development office with-
ining problems constantly [and] work- requirements as observed in the field. (Continued on following page)
ing with people [from the Pentagon].
We've got about 200 different tasks on
our charts down there, and we keep
track of every one of them, with the
most important ones marked for spe-
cial treatment."

All of Systems Command's major
elements have been required to set up
focal points for limited war. At the cen-
ter of the effort is the designated
"lead" division for limited war-the
Aeronautical Systems Division at
Wright-Patterson Air Force Base, Ohio,
commanded by Major General Charles
Terhune, Jr. Heading the Vietnamese-
response effort at Wright-Patterson as
ASD Deputy for Limited War is Briga-
dier General Henry B. Kucheman, Jr.,
until recently a space-systems devel-
opment officer on the West Coast.

General Kucheman has direct ac-
cess in his limited-war capacity to Sys-
tems Command Headquarters. From An important example of technological response to airpower requirements in Vietnam is
his office at Wright-Patterson requests the outfitting of the venerable C-47"Gooney Bird" transport with rapid-fire machine guns
fan out to the various Systems Com- that arc fired from the side of the aircraft. The amed C-47 is known as the AC-47 (A for
mand centers anc divisions for ideas Attack). AC-47 has shown effectivenessinslow'-orbitin,, close support of ground troops.
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in the Air Staff in the Pentagon, the
Command can buy, test, and try out
limited-war hardware concepts sug- This is how AC-47's ma-
gested by industry. Prototypes can be chine quns look from the
bought as well as sample quantities of inside of the aircraft. Three
promising items. Thefunding for this gun pods are mounted in

effort, which has been monitored by the fuselage and are con-

Major General Andrew J. Evans, Jr., trolled front the cockpit of
has risen from a paltry $500,000 to the plane. AC-47 has come

some $6,000,000. It is expected to go toDbecalledPufathe
up to $8,000,000 in the next budget. A MgcDao, fe

recent count of Project 1559 efforts popular U. S. song of a
showed some 60 jobs in process. In- few years ago.
cluding Project 1559, there are some
1.500 Air Force research-and-develop-
ment projects having to do with South-
east Asia requirements. They range
from the Air Force Logistics Com- importance attached to the effort is sure detonation on or near ground
mand's airplane-modification efforts underscored by the recent designation rather than in treetops: the Sadeye
(engine changes, such as fitting jet of what used to be known as Detach- ordnance cluster fired ahead of the
pods on the C-123; airframe changes; ment 4 at Eglin Air Force Base, aircraft for wide-area ground cover-
and weapon fittings, such as the Florida, as the Air Force Armaments age); and new concepts (such as mini-
mounting of side-firing Miniguns on Laboratory. aturized long-delay proximity fuzes
the C-47 to convert it into the now- The Laboratory's main jobs are en- that are fail-safe for airborne crews;
famous "Puff the Magic Dragon" hancement of existing munitions and and aerial mining).
weapon platform), to the Tactical Air development of new concepts applic- No one at Systems Command or in
Command's counterinsurgency studies, able to the peculiar and difficult Viet- the general Air Force research-and-
among many others. namese environment. The Lab is a development community is claiming

Air Force research-and-development component of Systems Command's that every one of the myriad Southeast
planners have been talking to industry Research and Technology Division, Asia problems is being answered ade-
audiences around the country. They commanded by Major General Marvin quately and fast enough. But the job
have briefed National Aeronautics and C. Demler. More than 300 military and is being attacked vigorously. At the
Space Administration specialists, have civilian specialists man the Florida same time, the planners are concerned
met with British Defense Ministry and facility, backed up by nearly 2,000 test- about the long-range technological
Royal Air Force people. and with U.S. ing personnel at Air Proving Ground problems of limited war, beyond Viet-
military staffs in Europe, in their cam- Center at the same location, and at nam.
paign to solicit ideas and interest in latest count contracts currently in Vietnam, as knotty a challenge as it
the problems of limited-war airpower force run over $50,000,000. is, is but one of the many kinds of
deployment, tactics, and hardware. As evidence of the rapid growth of "twilight wars" USAF may have to

Meanwhile, Air Force research-and- the effort. General Demler points out fight in this tumultuous era. To meet
development planners are not sitting that as late as 1961 the Lab was such a broad array of potential re-
on their hands waiting for problems to staffed by only 72 people. The funding quirements, the exact nature of which
come in from Vietnam. They are work- increase is shown by the rise to the cannot be foreseen any more than the
ing on known problems to see if off- present $50,000,000-plus funding from Vietnamese effort could have been
the-shelf items can provide new capa- a low of some S460,000 for conven- forecast precisely, the Systems Com-
bilities or improve existing capabilities tional munitions in the late 1950s. mand has circulated on a classified
in the field. Key areas being emphasized at the basis to industry a Limited War/Coun-

The variety of current efforts-just in Armaments Lab in support of the Viet- terinsurgency Technical Objectives
Project 1559-is striking. They include namese War are: increasing area cov- document. Some of the problem areas
such items as a special grenade erage for weaponry: increasing the foreseen in the document are: weap-
launcher for the Colt AR-15 rifle; dust lethality of conventional weapons onry, airframe/control and protection
suppression mixtures to stabilize sur- (such as improving warhead for systems. propulsion, penetration aids,
faces of assault landing strips; "intru- the 2.75-inch (70 mm) folding-fin air- reconnaissance, human factors, com-
sion alarm" systems for protection of craft rocket and development of munications, command-and-control sys-
airfields; disposable parachutes to pre- napalm-B for greater adhesion and tems, ground equipment, navigation,
vent reuse by the enemy; better flying burning on the ground); increased and guidance.
suits to beat the heat and dampness weapon accuracy with crew safety In all these areas, the Air Force is
of Vietnam; optical tracking systems; (laying down ordnance from 150- to looking for reliable, rugged, easily
laser techniques for target marking; 200-foot (46 to 61 m) altitudes so maintainable, lightweight, and effective
life rafts built to hold as many as 25 that bombs explode far enough be- equipment.
people: portable lighting systems to hind the moving aircraft to assure For the Air Force research-and-
determine flight ceilings; simplified rifle crew safety): the use of air-to-ground development community and for the
sights; hard hats for protection against missiles: increasing the operational industry that has traditionally backed
small-arms fire and shrapnel. These limits of conventional weapons (pro- it up with ideas and expertise-
are just a few. tection of munitions from effects of whether for aircraft back in the days

supersonic flight); increased payloads when Wright Field was called just that
Armaments: A Major Effort (multiple ejection racks for bomber or for greatly complex and expensive

aircraft); adaptation of existing sys- missile and space systems-an enor-
A sizable amount of effort in Sys- tems to Vietnamese War requirements mous job, symbolized by the complex-

tems Command support of the Viet- (Miniguns for the C-47: jungle-pene- ities of Vietnam, lies ahead.
namese War is in munitions. The tration bomblets that are fuzed to as-
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Incivvies or in uniform. . . Built to meet full-time utility needs of And with its flat floor, quick-change
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THE AERO COMMANDER LINE... ROCKWELL-STANDARD PRODUCTS
S JT T TRND 200 100 SNOW



Requirements of limited war-

fare, particularly in a primitive

environment, have prompted

development in the U.S. of

scores of vehicles to improve

mobility on land, sea, and in the

air. Here, in words and photos,

AF/SD INTERNATIONAL

presents . . . Trucks and supplies to support U.S. forces in Vietnam are unloaded from Navy 1.ST.

A Gallery of Mobility Vehicles

BY ALLAN R. SCHOLIN, Associate Editor

Since long before Confederate Civil marily on helicopters for movement of ons, including machine guns. grenade
War General Nathan Bedford Forrest troops. ammunition, and supplies. The launchers, rockets, and antitank mis-
quaintly described it as "gettin' there airmobile division has its disadvan- siles. It will have an all-weather capa-
fustest with the mostest," mobility has tages, notably in lack of heavy organic bility.
been a basic principle of military strat- firepower, but it is proving well suited A number of vehicles are in devel-
egy. The development in the 1950s of for counterinsurgency warfare, as in opment to improve the Army's ability
silo-based intercontinental ballistic Vietnam. and the U.S. Army plans to to move men and equipment across
missiles tended to diminish attention add at least 2 more airmobile divi- open country as well as on roads, to
on the subject until the war in Vietnam sions.
-and the possibility of other limited Principal helicopters in the airmobile
conflicts-stimulated renewed efforts force today are the Bell UH-1B, which
in projects to improve mobility on land carries up to 14 troops, and UH-1D,
and sea as well as in the air. whose weapons help suppress enemy

A full discussion of the equipment fire in the landing zone: and the Boeing
and techniques being produced or Vertol CH-47 Chinook, carrying 33
projected in the U.S. to improve mo- troops or up to 6 tons (5.4 mt) of
bility would fill volumes, since they cargo. These aircraft have been de-
range from footwear to protect sol- scribed in previous issues.
diers from poison-tipped stakes in the An improved version of the UH-1D,
jungles of Vietnam to such exotic the 2-seat HueyCobra, now in produc-
prospects as passenger rockets. The tion. carries more weapons and ammu-
following, then, represents only a small nition and flies faster and further than
cross-section of programs now under the UH-1D. It will be the Army's pri-
way in the U.S. and directed primarily mary armed escort helicopter until the
toward limited-warfare applications. Lockheed Advanced Aerial Fire Sup-

port System (AAFSS) enters service

U.S. Army in 1970.
The AAFSS will cruise at 200 knots,

Perhaps the outstanding example of powered by a 3,400-horsepower Gen-
U.S. Army efforts to improve its mobil- eral Electric T64-12 gas-turbine en-
ity is the airmobile division, now in gine. Flown by a 2-man crew, it will
Vietnam combat, which depends pri- mount various combinations of weap- Bell UH-ID. UH-1B, HueyCobra.
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Principal aurmored

weapon system of
U.S. Army until

joint U.S.-West Ger-
man Main Battle
Iank of'70s becomes
available is the
1IB60Al tank. Built

by Chrysler Corpo-
ration and powered

by Continental V-12
air-cooled diesel of
750 horsepower, it
will go 250 miles
(400 km) without
refueling.

Firestone rolling liquid tran porter
(GOER-towed)

protect men from enemy fire and to
knock out enemy defenses.

Major international interest is cen-
tered on development of the Main
Battle Tank of the 1970s, a joint proj-
ect of the U.S. and West German ar-
mies. The 2 nations are working to- Caterpillar 8-ton
gether on a common design, which cargo GOER

will then be produced separately by
manufacturing teams in each country.
The major contractors are General
Motors and German Development Cor-
poration, for the U.S. and Germany : .
respectively, with Continental Motors
in the U.S. and Daimler-Benz respon-
sible for engines.

For traversing open-country terrain,
the Army is evaluating a family of
GOER vehicles, inspired by heavy
road-building equipment developed by
Caterpillar Tractor and LeTourneau.
Apparently nearing production awards
are 3 8-ton (7.2 mt) GOER vehicles- -*

a tanker with 2.500-gallon (9,450 1) 11 TV I\ nu(a out
capacity, a wrecker capable of han-
dling a 10-ton (9.07 mt) load. and a
cargo-troop carrier vehicle. Also under
consideration are 16-ton (14.4 mt)
GOERs. with double the capacity in
each category.

Dependent on the GOER to tow it is
a novel Firestone-designed technique
to haul fuel in huge rubber wheels. The
rolling fuel tanks can be towed in pairs
or linked together in a long train. Their
wide tread enables them to roll over
rough or soft terrain or float on water.

Ability to "swim" rivers is a charac-
teristic of most new Army vehicles,
including the Ford XM656 5-ton (4.5
mt) truck, the LTV XM561 Gama Goat, Canadair Dynatrac
and Canadair's XM571 Dynatrac troop
or cargo carrier.

The Gaia Goat, a dual-bodied, 6-
wheel, articulated-drive vehicle, carries
up to 2,500 pounds (1,134 kg) or 10
troops. It is so constructed that all 6

(Continued on following page)
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Ford MISi
Mutt

N dillaC-naiit le[ICrI ShIC11in allci icon m l.ilce \chiclc a
entering operational service in June. Its 152-mm gun-launche
ire, conentional rounds or the new\ Shillelagh iided mi"SierF

XM656
Truck

Cadillac-Gace
Commaindo

L S. Arm\ is testin i RN110 track-truck, built by Nodwell in
Canada. for Arctic operation. Poecred by 6-cylinder diesel en-
gine. it will traerse snowand tundra at 12 mph (19 km br.

wheels remain in contact with the sur- top speed is 50 mph (80 km/hr). It will a top speed of 50 mph (80 km/hr).
face, no matter how rough. Built by ford water up to 30 inches (76 cm) An armored vehicle, the Commando,
Ling-Temco-Vought, and powered by a deep, or twice that depth when modi- is being produced by Cadillac-Gage
Detroit Diesel 80-horsepower, air- fied with a special fording kit. for U.S. allies under the Military As-
cooled engine, it will do 55 mph (88 Ford Motor Company is producing sistance Program. It can carry 11 com-
km/hr) on roadway. With conversion kits 2 trucks-the 1/4-ton (227 kg) M151 bat troops, and is equipped with a
it can take on multiple missions-weap- "Mutt"-military utility tactical truck- turret that mounts weapons ranging
ons carrier, firing platform for missiles and the 5-ton (4.5 mt), 8-wheeled from twin .30- or .50-caliber machine
or recoilless weapons, ambulance, XM656. guns to a 90-mm cannon. It is pow-
command post. or fire direction center. The Army has ordered more than ered by a 210-horsepower, V-8 engine,

Canadair's XM571 is a fully tracked 32,000 "Mutts," latest in a line of suc- giving it a top speed of 65 mph (105
2-unit aluminum vehicle. The forward cessors to the famed Jeep of World km/hr). It can swim streams under its
unit can be operated independently. War II. It employs a 4-cylinder, 70- own power and is equipped with a
Carrying 10 troops or 2,000 pounds horsepower motor built by Continental winch to extricate itself when mired
(907 kg) of cargo, it will travel 30 mph Motors Corporation. Top speed is 65 down.
(48 km/hr), climb 60-percent slopes, mph (104 km/hr).
swim waterways. and navigate in The XM656. now in advanced pro- U.S.Navy
marshy terrain or snow. duction engineering, employs a 210-

Ford's 5-ton (4.5 mt) truck is one horsepower, Army-designed engine, A number of craft with novel fea-
of 3 new wheeled vehicles ordered which can operate on diesel oil, gaso- tures are being tested to meet the
by the Army which also merit men- line, or other fuel interchangeably operational requirements of amphibi-
tion. Kaiser has been awarded a pro- without readjustment. With all 8 wheels ous and unconventional warfare.
duction contract for the XM715 1 1/4-ton powered, it can travel across open The Navy is developing 2 fast ships
(1.13 mt) truck, designed for operation fields or swim rivers. The chassis can to carry assault forces and their
in both rear and forward military areas. be fitted with a tanker or wrecker body equipment, and a variety of amphib-
Powered by a 6-cylinder in-line Kaiser in place of its troop or cargo carrier. ians to deposit them on the beach or
Tornado" gasoline engine, with 230- Highway cruising range of the durable far inland.

cubic-inch (3.77 1) displacement, its vehicle is about 400 miles (640 km) at To replace its World War II fleet
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Navy 1179-class LST I ;ltt Deplkm t iL o)t c Ship (I 1)

Ingersol i ndini cehicle.
Wheeled (L\VW

F\IC Coporation H\drofoil Landing Vehicle (LVHX) Bell Hydroskinmer (SK1R-1)

of LSTs (Landing Ship, Tank), the time cargoes." amphibian, operates at a gross weight
Navy has designed a sleek new 20- To reduce manning requirements, of 42,500 pounds (19,278 kg), carrying a
knot LST incorporating both a stern FDL ships will employ an automated 10,000-pound (4,536 kg) payload, at a
gate for amphibious vehicles and an propulsion plant, probably a lightweight speed of 30 knots on water and 35 mph
over-the-bow ramp for "nonswimmers." gas turbine. Cargo will be loaded and (46 km/hr) on land. Two prototypes
Three prototypes of the 1179-class discharged either through roll-on, roll- have been built by Ingersoll Kala-
LST are under construction at the off methods adaptable to existing port mazoo Division of Borg-Warner Cor-
Philadelphia (Pennsylvania) Naval Ship- facilities, or at sea using heavy am- poration. It employs a Lycoming TF-
yard. After tests, contracts will be let phibians such as the 60-ton (54 mt) 2036 gas-turbine engine with 1,500
for quantity production. capacity LARC 60. horsepower and has an endurance of

Also in early development is a Fast The FDL is being designed to com- 6 hours at full power.
Deployment Logistic Ship (FDL). de- plement the U.S. Air Force's C-5A Each of the 2 hydrofoil landing craft
signed to carry heavy Army divisional transport in effecting swift delivery now under test also carries a 10,000-
equipment, which would be preposi- of an entire Army division and its pound (4,536 kg) payload. Model 1, built
tioned offshore from strategtc areas. equipment anywhere in the world on by Lycoming Division, Avco Corpora-

"Such a ship would be particularly short notice. tion, is equipped with a Lycoming T53
useful for carrying, without disassem- After many years of neglect, the gas-turbine engine generating 1,100
bling. heavy wheeled and tracked ve- Navy is now engaged in an intensive shaft horsepower. Employing sub-
hicles as well as helicopters," Secre- program to develop a ship-to-shore merged foils, it has a range of 210
tary of Defense Robert S. McNamara amphibian for the U.S. Marine Corps. miles (338 km), with top speed of 40
has explained. "Its relatively high Prototypes of 4 designs are being knots on water and 40 mph (64 km/hr)
speed would permit it to deliver cargo evaluated, of which 2 are hydrofoils on land.
within the critical first 30 days even from and one a modified air-cushion vehicle. Model 2, developed by FMC Corpo-
the continental U.S. to a distant area. These are the LVW, Landing Vehicle, ration and powered by a Solar Saturn

We propose, however, to use these Wheeled; the LVHX-1 and -2, Landing 1.080-horsepower gas turbine, achieves
ships as forward mobile depots sta- Vehicle, Hydrofoil, Models 1 and 2; virtually the same performance, utiliz-
tioned close to potential trouble areas and the Hydrokeel (LCVPK). ing a surface-piercing foil forward and
and in no event for carrying peace- The LVW, a planing hull, wheeled (Continued on following page)
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submerged foil aft, both retractable. The XR-1 obtains some support larger hydrofoil ships, latest of which

The Hydrokeel, developed jointly by from an air cushion beneath its hull is the Plainview (GEH-1), largest in

Bell Aerosystems and Anti-Friction but is also partially lifted by planing the world. It is 200 feet (61 m) long
Hull Corporation, is essentially an air- action. It is 52 feet (15.8 m) long, and displaces 300 tons (272 mt). Built

cushion vehicle which, employing rela- weighs about 10 tons (9.07 mt), and by Lockheed Shipbuilding and Con-

tively modest fan power, maintains a has been tested at speeds above 40 struction Company, it is powered by 2
thin sheet of air under its planing knots. Air forced under the hull is re- General Electric J79 gas-turbine en-

bottom. It is 36 feet (11 m) long, and strained by thin side keels that extend gines, each developing 15,000 horse-

carries an 8,000-pound (3,629 kg) pay- into the water. Planing surfaces for- power.
load. ward and aft provide additional lift Smaller but faster is the Highpoint

Two other types of high-speed ships while helping also to seal in the air (PCH-1), designed by Boeing Com-
employing some form of air cushion bubble. Towing tank tests indicate that pany. It is 115 feet (35 m) long, dis-
are also in experimental stages. They the captured-air-bubble technique im- places 100 tons (91 mt), and has made
are the Bell Aerosystems SKMR-1 proves in effectiveness as size in- test runs at speeds of 60 knots, pow-
Hydroskimmer, a 28-ton (25 mt), 70- creases, leading to predictions that ered by a pair of Bristol Siddeley
knot vehicle, and the XR-1. a cap- huge CAB ships could be developed to Proteus gas turbines.
tured air bubble (CAB) craft devel- cross the oceans at 100-knot speeds. Two light boats are in production
oped by the Navy's Bureau of Weapons. Both the Marine Corps and Army for the Navy and Coast Guard to pa-

The SKMR-1 employs 4 1,080-horse- are testing the Marsh Screw Amphib- trol coastal waters and inland water-
power Solar Saturn turbine engines to ian, built by the Chrysler Corporation. ways in Vietnam. Larger of the 2 is the
drive 4 lift fans, enabling the Hydro- Using Archimedes screw pontoons for aluminum-hull Swift, which the Navy
skimmer to hover 1 to 2 feet (30 to 60 propulsion and flotation, it moves has designated PCF-patrol craft, fast.
cm) above the surface, and 2 10-foot equally well through mud, water, or Built by Sewart Seacraft, Inc., it is 50
(3.05 m) variable-pitch propellers to deep snow. It carries 6 troops or feet (15.25 m) long with a 13-foot (3.9
provide forward propulsion. It is able to 1,050 pounds (475 kg) of cargo, plus m) beam. A pair of General Motors
skim over water, swamp, or dry land, driver, at speeds up to 20 mph (32 V-12 diesel engines gives it a speed of
passing across the beach to inland km/hr). 25 knots. Carrying a 6-man crew, it is
staging areas. Also in operational test are several armed with 2 .50-caliber machine guns

I ( p.u li Hu \ Chrysler Marsh Screw Amphibian

Lockheed Shipbuilding Plainview (GE-i

Se\art Seacraft Swift (PCF, United Boat-Jacuzzi (PBR)
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I ockheed -5.\ no e-Iodinu mo kup Lockheed C-141A dropping paratroopers

LTV-Hiller-Ryan XC-142 North American OV-10A LARA

on top of the wheelhouse and another ble of flying per hour." The Douglas 3,000 pounds (1,360 kg) of cargo at a
.50-caliber gun atop an 81-mm mortar C-124, he points out, produces 2,500 speed of 230 mph (370 km/hr).
on the afterdeck. ton-miles per hour; the Lockheed Among other personnel and cargo

For river patrol duty, the Navy is C-130 delivers 3,800, and Boeing's jet- transports deserving of inclusion in
acquiring a fleet of 120 plastic-hulled powered C-135 nearly 7,000. In com- this gallery, we may close with one
boats built by United Boat Builders parison, the C-141 produces 10,000. which seems destined to lead to the

and powered by 2 Jacuzzi diesel 220- Four squadrons, each equipped with first U.S. operational V/STOL aircraft.
horsepower water-jet propulsion sys- 16 StarLifters, are now in operation. This is the triservice tilt-wing XC-142.
tems, the first such engines to be used Six more squadrons will acquire the now undergoing operational suitability
by the Navy. The craft is 31 feet (9.4 C-141 by March 1967. A total of 284 tests. It was developed by Ling-
m) long and 12.5 feet (3.8 m) wide. It StarLifters are on order. Temco-Vought, with assistance from
carries a 4-man crew-coxswain and When the huge Lockheed C-5A en- Ryan Aeronautical Company and Fair-
3 gunners who man a pair of .50- ters service late in this decade, it will child Hiller.
caliber machine guns forward and a far eclipse even the C-141's prodigious The Air Force recently contracted
.30-caliber weapon aft. capacity, delivering, in General Estes' with LTV to make a configuration eval-

words, "on the order of about 50,000 uation study for a potential production

U.S. Air Force ton-miles per hour." version.

At the other end of the cargo spec- Four General Electric T64 turboprop
A major factor in improving mobility trum, the Air Force will soon acquire engines of 2,850 shaft horsepower

of both the Air Force and the Army 157 North American OV-10 light armed each are linked together to power 4
in the past year has been the Lock- reconnaissance aircraft (LARA). The wing-mounted propellers, enabling the
heed C-141 StarLifter transport. As Marine Corps is also scheduled to get XC-142 to lift an 8,000-pound (3,630
General Howell M. Estes, Jr., Com- 100 LARAs. kg) payload vertically or 12,000 pounds
mander of the Military Airlift Com- While the OV-10A is primarily in- (5,440 kg) with a short takeoff run. It
mand, notes elsewhere in this issue, tended for attack and reconnaissance, cruises at 430 mph (688 km/hr) over a

'a basic measure of the productivity an alternative fuselage enables this range of 460 miles (735 km) with maxi-
f any aircraft may be found in the versatile plane to perform light utility mum payload. Ferry range is 3,000
umber of cargo ton-miles it is capa- missions, carrying up to 12 troops or miles (4,800 km).
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Sales of the new Douglas DC-9, a jet transport for air-

lines with short- and medium-range routes, already

total 323. The airplane is proving popular not only with

domestic U.S. carriers, but also in the world market.

The Douglas goal is to sell at least 800 ...

DC-9: An Expanding Market

It is about a year since the first long and has a wingspan of 93.4 feet orders for the DC-9 so far are Aero-

DC-9, a new short- to medium-range (28.5 m). There are 895 cubic feet naves de Mexico, Air Canada, Alitalia,
jet transport, was rolled out of the (25 m) of cargo space. This model Ansett-A.N.A., Iberia, KLM Royal
Douglas Aircraft Company plant in carries the JT8D-7 engine, with a high- Dutch, Korean Air Lines, S.A.S., Saudi

California. er takeoff thrust. Combined with wing Arabian, Sudflug, Swissair, and Trans-

The company reports that it now slats and flaps, this engine provides Australia.

has firm orders for 323 of these air- good short-field performance. U.S. airlines that have ordered the

planes and options for about 131 The airplane has been designed for DC-9 are Allegheny, Bonanza, Caribair,
more. The purchases are being made easy maintenance and easy servicing Continental, Delta, Eastern, Hawaiian,
by 28 airlines, domestic and foreign. at smaller airports, many of which North Central, Northeast, Overseas

The original estimate was that there will get their first jet service from National, Ozark, Pacific Southwest,
would be a worldwide market for about the DC-9. Southern, Trans-Texas, Trans-World,
1,000 aircraft of the DC-9 type and Foreign airlines that have placed and West Coast. -CLAUDE WITZE

that the Douglas share of this market
would be 400. Company spokesmen
now say they have doubled these fig-
ures, to 2,000 medium-range jets on
the world's airways, of which Douglas
expects about 800 to be its DC-9.

The DC-9 is about one-third the The DC-9 design empha-

size of its predecessor-the long- sizes easY maintenance

range, 4-engine DC-8. It is designed and seriicing at small air-

to operate from short runways-less ports. During the entire

than 5.000 feet (1,525 m)-and over L development prograi,

routes that vary from 100 miles (160 only 2 test flights of the

km) to more than 1,500 miles (2.420 DC-9 were terminated

km). before completion: on 7

It has 2 fanjet engines mounted on were delaved bY ionl-

the aft fuselage and a high horizontal ponnt or system

stabilizer on top of the rudder. in non j i.

normal operations, it is designed to
carry 50 passengers and baggage on
a 600-mile (960 km) flight, making 2
intermediate stops without refueling.

The airplane is offered to airlines
in 2 basic versions. The Series 10
DC-9 is 104.4 feet (32 m) long. It can
carry up to 90 passengers with 600 To date, approximatel/
cubic feet (16.9 m3) of cargo space 454 twin-jet DC-9s haie
under the floor. The wingspan is 89.4 heen ordered or optionied
feet (27.3 m). by 28 airlines, both U.S.

The Series 10 aircraft is powered and foreign. Eastern Ai

by a Pratt & Whitney JT8D fanjet Lines recently ordered an

engine. It will have a top cruising additional 22 to hrin it,
speed of 560 mph (900 km/hr). total purchase order

Maximum seating for 115 passengers up to 64.
can be provided in the Series 30
DC-9, which is 119.3 feet (36.4 m)

42 Air Force/ Space Digest International* June 196(



Aerospace Review

An Air Force "Big Eye' radar plane is helping U.S. fighters

in early encounters against North Vietnam's MIG-21s. . . .

While 2 firms vie for the U.S. supersonic transport, 2 more are

studying hypersonic configurations. . . . Ten foreign scientists

become associates of the U.S. National Academy; Spain joins

in tracking spacecraft; New York University plans a Mach 14

wind tunnel; and the Army's OH-6A light observation helicopter

sets 23 world records. It was a month for . . .

High Mach and LOH Marks
BY ALLAN R. SCHOLIN, Associate Editor

Expanded tactics by U.S. aircraft in climb, outdive, or outrun the MIG, the MIG on its first pass or break off con-
operations over North Vietnam seem range to outlast it, and the armament tact.
designed to challenge the North Viet- to shoot it down. The MIG, however, The F-4 would be an even more po-
namese Air Force to come up and has one important advantage-the tent weapon in North Vietnam if it were
fight. ability to turn well inside the Phantom equipped with inboard cannon, which

The tactics had resulted in several Il. which means that, in a one-to-one would be more effective at close range
air-to-air fighter battles when this was situation, the Phantom must hit the (Continued on following page)
written, including the first MIG-21 cas-
ualty in combat, shot down by an Air
Force McDonnell F-4C.

Despite growing numbers of Soviet-
furnished surface-to-air (SAM) mis-
siles and heavy automatic antiaircraft
weapons, Air Force and Navy fighters .
are striking targets closer than ever
to Hanoi and North Vietnam's major
port of Haiphong.

Big B-52 bombers from Guam are
now hitting targets above the 17th
parallel, though still well out of range
of SAM missiles and MIG-21 fighters.

Contributing to the success of Air r

Force and Navy fighters in raids over
North Vietnam are Lockheed EC-121
radar-equipped transports. Appropri-
ately known as "Big Eye," they accom-
pany the fighter planes, keeping their
pilots posted on movements of enemy
aircraft and SAM missile firings.

The announcement that EC-121s are
now operating in Vietnam also dis-
closed that they assisted U.S. fighter
pilots in the first MIG-17 fighter "kills"
in Vietnam last summer. Radar oper-
ators track the MIGs on powerful
scopes in the EC-121 while weapons-
control officers vector McDonnell F-4s
into optimum position for attack. Size of 747 jetliner in comparison with present 707-320 Intc ontincntal is

The F-4 Phantom is the only . U.S. shown in this double exposure. The 707, largest airliner now in service, is 152 feet (46.3
T m) long, with 145-foot (44.2 in) wingspan. It weighs 164 tons (148.7 int) fully loaded,

aircraft now in Vietnam which can fight carrying up to 199 passengers. In contrast, new Boeing 747 is 228 feet (69.5 m)lon,
on relatively even terms with the MIG- with wingspan of 195 feet (59.4 in). It will weigh 340 tons (308.4 nt), carrviin'
21. It has the speed and power to out- 490 passeners. First order for 25 747s was placed by Pan American World Airways.
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than its Sidewinder and Sparrow mis- the supersonic transport (SST) devel-
siles. The missiles are deadly if the MIG opment program.
is taken by surprise from behind or, Brigadier General J. C. Maxwell, Di-
in the case of the Sparrow, from any rector of U.S. SST Development, said

angle, but MIG pilots have proven the change in dates will enable FAA
able to elude many of the missiles to complete its evaluation of the com-
when they see them coming. peting airframe and engine designs by

F-4s can carry cannon externally on December 31 as scheduled.

wing pylons for attack against ground "If we adhered to the original date

targets, but they cut down its speed for submission of design proposals,"
too much for air combat. McDonnell he added, "we probably could not
is now developing a fighter version of meet this end-of-the-year deadline.
the RF-4C reconnaissance plane, in- We are determined that there be no
corporating a nose cannon in place of slippage in the program schedule as
the RF-4C's cameras, which may meet we move from the current design
the requirement. phase into the prototype construction

,,.phase."

TheU.S.NationalAcademyofSci- From its evaluation of the competing
fts design proposals, General Maxwell

ences has elected 10 distinguished sign proposto sel axwe
scientists as foreign associates of the sUaidFAexecmanufactrrame

Academy.and 1 engine manufacturer to push

Theyare: HannesAlfvn, Professor with SST prototype construction
fTheoare:iHanne Alfverodynaosor in 1967. The first of these aircraft

of Theoretical Electrodynamics and Cutrawa repl)tia of wa first large seg- should be flying by 1970 with certifi-
Mathematics, Royal Institute of Tech- mented rocket was presented recently to cationoftheproductionmodelin1974.
nology, Stockholm, Sweden; P.M.S. Smithsonian Institution in Washington,

Blackett, President, The Royal Society, D. C., by Joseph Barr, left, Vice President Participating in the current 18-month

London; Sir John Eccles, Professor of of United Technology Center, which de- competitive design phase ordered by

Physiology, Australian National Uni- ieloped it s first of ,enerotion of giant President Johnson on July 1, 1965, are
rockets. With him is S. Paul Johnston, 2 airframe manufacturers, the Boeing

versity, Canberra; ManfredEigen. Pro- curator of Smithsonian's air museunm. Company and the Lockheed Aircraft
fessor, Max Planck Institute of Theo-
retical Chemistry, Gbttingen, Germany;
Ephraim Katchalski, Professor, Depart-
ment of Biophysics, Weizmann Insti-
tute of Science, Rehovoth, Israel.

Konrad Lorenz, Professor and Direc-
tor, Max Planck Institute for Behav- Recent visitor to
ioral Physiology, Bavaria, Germany: Strategic Air Com-
Jean Piaget, Professor of Psychology, nand Headquarters
University of Geneva, Switzerland at Oflutt Air Force
Bruno Sander, Professor Emeritus of Base, Nebraska, was
Mineralogy and Petrography, Univer- thePrimeMinister
sity of Innsbruck, Austria; Pol Swings, of Denmark, Jens
Professor and Director, Institute of Otto Krag, shown
Astrophysics, University of Lidge, Bel- here with USAF
gium; and Hiroshi Tamiya, Professor, j General John D.
Institute of Applied Microbiology, Uni- Ryan,SACCom-
versity of Tokyo, Japan. iander in Chief.

The National Academy of Sciences
is a private organization of distin-
guished scientists and engineers de-
voted to the furtherance of science
and its use for the general welfare.
The Academy was established in 1863
by a Congressional Act of Incorpora-
tion signed by President Abraham In that role, Dr. Brown is responsible Corporation, and 2 engine manufac-
Lincoln. for the Academy's relations with its turers, the General Electric Company

Election as a foreign associate is sister academies abroad, in providing and the Pratt & Whitney Division of
one of the highest honors that can be for participation by U.S. scientists in the United Aircraft Corporation. All 4
bestowed by the Academy on a scien- international scientific organizations are working under Government cost-
tist who is not a U.S. citizen. Foreign and programs, in furthering the ex- sharing contracts which run through
associates are entitled to present pa- change of scientists and information December 31 of this year.
pers before the Academy at its meet- with other nations, and in encouraging * *

ings or through the "Proceedings" of the progress of science and technol- Twenty-three new world records for
the Academy. This latest election ogy in developing countries as an in- rotary-winged aircraft have been
brings the total of foreign associates strument of economic development. claimed by the U.S. Army's Hughes
to 78, in addition to 745 U.S. members. * * * OH-6A light observation helicopter.

Dr. Harrison Brown, Professor of The Federal Aviation Agency has The new records-12 for speed, 5
Geochemistry at the California Insti- advanced from October 15 to Septem- for distance, and 3 each for altitude
tute of Technology, was elected to a ber 1 the date for submission of final and time-to-climb-were set in classes
second 4-year term as Foreign Secre- design proposals by 2 airframe and 2 E-1.C, E-1.D, and over-all.
tary of the Academy. engine manufacturers participating in All but 2 of the records were set at
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NASA's manned spaceflight station
on Grand Canary Island to cover 3-
man Apollo spaceflights. The station
was established in March 1960 for
tracking Mercury and Gemini space-
craft.

The 2 nations are also cooperating
on a scientific sounding-rocket pro-

gram, covering 4 Nike-boosted rocket
launchings to be conducted by INTA
in Spain with NASA assistance.

Parachutes and bombs that go up
instead of down-at least initially-are
under study by the U.S. Air Force.

The parachute idea was advanced
by the Hudson Institute, a private, non-
profit New York research firm under
contract to the Defense Department.
It was prompted by the fact that many
pilots parachuting from disabled
planes over Vietnam might be res-
cued if they could stay aloft until the

Twent-three world ecorLs are claimed h U.S. Arl for its HhesllA)1), liht ob- prevailing westerly winds carried them
servation helicopter, including nonstop, unrefueled flight of 2,230 miles (3,590 km). away from land and over the South
Marks have been submitted to Federation Adronauitique Internationale for certification. China Sea.

The Hudson Institute suggested that
each pilot's chute-pack include a fold-

Edwards Air Force Base. California. are receiving training to fill positions ed balloon and compressed helium con-

Those 2, establishing new over-all and in the operation and maintenance of tainer-together no larger than a shoe

Class E-1.C helicopter international the National Aeronautics and Space box-which the pilot could inflate in-

records for distance in a straight line, Administration station located near stead of using his chute if he were

were set on a nonstop, unrefueled Robledo de Chavela, 40 miles (64 km) over enemy-held territory. Once out of

flight of 2,230 miles (3,590 km) from west of the Spanish capital. enemy range, he could deflate the

Culver City, California, to Ormond They will be assigned to tracking, balloon and open his parachute, or

Beach, Florida, by Robert G. Ferry, a telemetry, communications, and sup- perhaps be snagged in midair by a

Hughes test pilot. He topped a flight port positions on the U.S.-Spanish rescue plane and reeled in.

of 2,105.49 miles (3,387.7 km) logged team to operate and maintain the sta- The plan admittedly isn't perfect;

last year by a Sikorsky SH-3A. tion. winds might be in the wrong direction,

Top speed achieved in the record Some of INTA's key personnel are or the balloon might be punctured by

attempts was 172.41 mph (277.4 km/hr) undergoing special training at NASA's ground fire, but it would improve the

over a 3-km straightaway course, far Deep Space Facilities, Goldstone, pilot's chances of evading capture.

exceeding the record of 123.45 mph California, to be followed by further The upward bomb release is being

(198.6 km/hr) for class E-1.C helicop- training in the U.S. and on the job at investigated by the Air Force as one

ters held by a Hiller H-23G. the station in Spain. technique to permit high-speed air-

Over-all helicopter class records Spain and the U.S. have renewed c:nft to attack at extremely low alti-

claimed, in addition to the distance agreements for joint operation of (Continued on following page)

flight, were 1,739.8 miles (2,799.3 km)
traveled in a closed circuit, 141.523
mph (227.7 km/hr) speed over a 2,000-
km closed course, and 26,448 feet (8.-
061.35 m) sustained altitude in hori- i\ ,

zontal flight. j -New type of com-
Sixteen records surpassed by the m_,uznications satellite

OH-6A are held by the U.S. Of the scheduled for launch

others, 4 had not previously been by U.S. Air Force

claimed, 2 are held by France, and 1 in Julyisthis30-foot-

by the USSR. Marks have been sub- diameter (9.1m)
mitted to the F6d6ration Aeronautique mspheredeveloped by
Internationale in Paris for certification Goodyear Tire &

as official world records. RubberCo.After
being inflated in

Spain's Instituto Nacional de Tec- s pace, balloon's skin
nica Aerospacial (INTA) will share in willphotolyze,or

the operation of the U.S. space station disappear,with wire

near Madrid, which maintains radio rid remainin, rigid

contact with unmanned probes to the to reflect radio

moon, Mars, and Venus, and will sup- wave.s.

port the Apollo astronauts on their
flight to the moon.

Spanish engineers and technicians
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tudes. Engineering studies indicate ArmedBoeing Vertol
that upward ejection would increase CH-47A Chinook is
bombing accuracy while providing being tested by U. S.
more time for the delivery aircraft to Arty at Fort Ben-
escape the bomb blast. In principle, ning, Georgia.
the system works something like a Weapon under nose
pilot's ejection seat, with the weapon delivers 40-mm gre-
shooting up about 150 feet (45 m) nades at rate of 200
above the aircraft before falling back rounds per minute.
to earth. Mounted over for-

* * * ward landing gear
When New York City and many sur- are 2.75-inch (70-

rounding areas were "blacked out" by inin) rocket pods and
a massive power failure last fall, the 20-min machine.
city of Hartford, Connecticut, was able guns; 2 7.62-nun
to restore electrical service almost machineguns pro-
immediately because it was equipped trude from fuselage.
with an auxiliary system.

Its auxiliary power was provided by
the J75 turbojet engine, manufactured
by Pratt & Whitney Aircraft in East 280 passengers nonstop between Los relatively large storage volumes which
Hartford. Angeles and Tokyo or between Los tend to 'size' the vehicle," Heald said.

Partly as a result of last fall's failure, Angeles and Paris in less than 2 hours. However, the high cost of hydrogen
numerous other cities have decided to New York and Paris could be linked may impose a severe economic handi-
reinforce their power supply by adding in about 1/2 hours. cap on the HST.
standby turbojet-powered generators. Power for the airplane envisaged by General characteristics of the HST

Pratt & Whitney recently announced Heald would be provided by a com- include a gross takeoff weight of 500,-
sales to 9 power companies of J75 bination of turbojet and ramjet en- 000 pounds (226,800 kg), nearly twice
engines modified to drive electrical gines, the former to push the transport that of current long-range jets but
generators. The converted engine is up to Mach 3-3 times the spead of about the same as the proposed su-
designated the FT4. sound-and the latter to cruise at personic transport. The fuselage would

Twenty-four engines have been or- Mach 6. be about 344 feet (105 m) long. Its
dered by Public Service Electric and Hydrogen, used successfully in rock- cross-section would be shaped like a
Gas Company, Newark, New Jersey, to et launch vehicles, is the most promis- figure 8, with passengers in the upper
power 3 plants, each generating 121,- ing fuel for a hypersonic transport, the lobe and fuel in the lower. Area of the
000 kilowatts. Other orders for auxil- Douglas engineer said. sharply-swept delta wings would be
iary systems were placed by utility Over-all characteristics of the HST about 10,000 square feet (929 M2 ).
companies in Atlantic City, New Jer- are affected more by the selection of Engines would provide a combined
sey; Boston, Massachusetts; Philadel- hydrogen as the fuel than by any other total thrust of 280,000 pounds (127,000
phia, Pennsylvania; Washington, D.C.; single factor. 'Its low density results in kg) on takeoff, for a takeoff speed of
Columbus, Ohio; and San Diego, Cali-
fornia.

Jet-powered generating plants are
designed for use during hours of
heaviest demand for electrical power.
Compact, fully automatic, and inde-
pendent of any other power source,
the units can reach full power in from
2 to 4 minutes.

The thrust of the jet is converted to
horsepower by directing the hot ex-
haust gases of the engine through a
free turbine. A shaft attached to the
spinning turbine drives the electric
generator.

Characteristics of gigantic hyper-
sonic transport airplanes capable of
flashing between continents at speeds
of more than 4,000 miles per hour
(6,437 km/hr) were discussed in Tokyo
recently by E. R. Heald, Director of
Military Advanced Design for the Doug-
las Aircraft Division.

Addressing the annual meeting of
Japan's Society of Aeronautical and
Space Scientists, Heald described a
hydrogen-powered commercial trans-
port which could carry a 6 0,000-pound ,it.( 1 *1', iia*cval Ud, (,, aii Di\ (',i)n1r/Gen-
(27,200kg) payload 5,750 miles (9,250 crtalDNtiamics, hasedon studies performed for Aational Aeronautics and Space Admnin-
km). This means it could fly more than istratio. Douglas Aircraft Company is also developing data on hydrogen-fueled plane.
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170 knots. Speed at touchdown would several other nations, including Italy. tube and permitting it to drag on the

be 135 knots. Belgium, Germany, Sweden, and France, ground. The friction is taken on a
S * have also expressed interest in the series of strakes or ribbed projec-

The Firefish target system, a remote- system. tions, similar to the lengthwise skids

controlled boat for gunnery practice, * along the hull of a ship; they are
built by Ryan Aeronautical Company, Development of a revolutionary land- faced with replaceable "wear shoes."

San Diego, California, will be mar- ing system for aircraft, which will bring Since the landing aircraft need not

keted in overseas areas by a Belgian them to a smooth stop on a cushion come in physical contact with the

industrial firm under an agreement of air rather than on wheels, has been ground until its forward motion has

announced by R. C. Jackson, Ryan described by Bell Aerosystems Com- been brought to a complete stop, it

President. pany of Buffalo, New York. can use long stretches of open water,

Named as manufacturing and sales It consists of a giant rubber tube, per- ice, snow, swampland, sand, or dirt

licensee for the Firefish is the Manu- haps 3 ft. (.9 m) in diameter when in- for most of its "runway." Only the

facture Belge de Lampes et de Ma- flated, encircling the bottom of the actual debarking, service, and terminal

terial Electronique (M.B.L.E.) of Brus- plane's fuselage. The reinforced bottom areas would have to be surfaced.

sels, Belgium. or "tread" of the tube is pierced by * *

The Belgium company produces thousands of tiny vent holes. The pres- A solid-state version of the NASARR
components for Hawk missile systems surized air jets out through them, form- radar is being developed for the Ital-

and F-104 control systems for NATO; ing the air cushion on which the plane ian Air Force's F-104S by North Amer-
a new, small drone system, the Eper- floats several inches above the ground. ican Aviation's Autonetics Division.

vier: and other military equipment. When the plane is in flight, the tub- Autonetics has received a $2,000,000
Placed in operational use by the ing would be emptied of air and would contract from Lockheed California

U.S. Navy early in 1965, the Firefish retract smoothly against the curving Company, F-104 prime contractor, to
target boat is designed to simulate a undersides of the plane's fuselage, develop the radar, designated R21-G.

hostile torpedo boat. giving a configuration almost as smooth Flight tests are scheduled next year,
M.B.L.E. will handle Firefish target as a conventional plane with under- according to Autonetics Vice President

systems in Europe, the United King- carriage retracted. W. F. Sauers.

dom, Scandinavia, the Middle East, In landing, the plane's forward speed Plans for 1967 radar production also

and Australia. is checked by reversing propeller are being made between Autonetics

The British Navy recently placed an pitch or jet thrust. For final braking, and its European NASARR licensee,

order for 3 Firefish target systems valves can be closed inside parts of Fabbrica Italiana Apparechi Radio

for use in an evaluation program to be the rubber tubing, cutting off the air (FIAR), Milan, Italy. Development will

conducted in Singapore. Navies of cushion beneath that portion of the be done at Autonetics, with a produc-
tion line at FIAR.

The U.S. Navy and Douglas Aircraft
Company are negotiating for procure-

Air-cushion concept ment of an improved version of the

has been extended to Douglas Skyhawk attack bomber, de-

landing gear in this signated the A-4F.

design proposed bN Greater capability of the A-4F results

Bell Aerosystem.s from refinements in the design of 4

Company. Giant earlier Skyhawks flown by the Navy

rubber tube, inflated and Marine Corps since October 1956.

just before landing, The Skyhawk combat version cur-

ispiercedbythou- rently in production is the A-4E, first

sandsof ventholes. f-- flown July 12, 1961. It has seen exten-

fortnin air cshion sive service over Vietnam.

on which plane More than a year ago, the Navy

floats over surface ,.. contracted with Douglas to build a 2-

to landing point. seat version of the A-4E as an ad-
vanced combat trainer. This trainer,
designated the TA-4F, combines all of
the proven capabilities of the A-4E
with a number of improvements. The

A-4F, a growth version of the A-4E, in
Coontraclt bVturn incorporates the TA-4F's improve-
soonbeletby ments into a single-seat Skyhawk.
U.S. Navy for The A-4F will be powered by a
single-seat fig~hter Pratt & Whitney J52-8A engine with
version of this 2- 9,300 pounds (4,218 kg) of thrust. This
place TA-4F Sky- compares with the Pratt & Whitney
hawk trainer. J52-6 engine, with 8,500 pounds (3,856
New plane, desig- kg) of thrust, in the A-4E.
n watedA-4F,will In the A-4F, the pilot can eject
be powered by safely at zero altitude and zero speed.

A8Pratt & Whitney Also incorporated in the A-4F are
152-8A engine, nose-wheel steering, updated avionics,
with thrustof and a wing-lift spoiler, which gives
9,300 pounds better performance in a crosswind.
(4,218kg). (Continued on following page)
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22A ( fA D)A A unique Mach 14 wind tunnel is
being built and tested for installatior
in a New York University-NationaN EED)1O KN O W IAeronautics and Space Administratior
(NASA) Aerospace Laboratory now
under construction at NYU's Schoo
of Engineering and Science in New
York City.

The Tactical Air Command believed Official objectives and results of this The tunnel will produce Mach 14 ye-
that a modern wiring analyzer used test program are available now-pre- locities for 4 full seconds-a dramatic
at field level could provide signifi- sented in detail in Air Force Test increase over the millisecond testinc

cantly improved weapon system reli- Order 64-96, for qualified recipients times available in tunnels of compar.
ability and availability. of Air Force documentation. able speeds. Its accuracy in simulat

ing actual flight conditions for scale-
Many months of testing in the field The Hughes FACT (Flexible Automatic model tests is expressed in a Reynolds
proved that TAC's concept was cor- Circuit Tester) was used for provid- number of 107 or 108-at least 10 times
rect. Air Force technicians, working ing this new dimension in mainte- greater than the Reynolds numbel
at the field level, programmed, nancetesttechnology.Information is achieved for any other facility of its

adapted, operated and maintained available from: Hughes Aircraft Com- kind.

thewiring analyzer. The netresult pany,ElSegundoDivision,Mr.L.. Dr. Lee Arnold, Professor and Chair-
man of the Department of Aeronautics

was a substantial increase in readi- Risner, FACT, P.O. Box 90426, Los and Astronautics at NYU's School ol
ness and operational reliability. Angeles, California 90009. Engineering and Science, said the new

laboratory will enable his faculty tc
enhance and expand current research
on airframe designs for supersonic
transports, space planes capable o
round-trip flights to orbiting satellites
and supersonic combustion engines

Professors Antonio Ferri and Victoi
Zakkay, designers of the Mach 12
tunnel, had to design significant in-
novations in heating and pressure
storage techniques to achieve it,
unique capabilities. Professor Ferri, ar
authority on high-speed aerodynamics
and propulsion and the man who di-
rected the development of the world's
first jet plane, the Campini jet, is di-
rector of the NYU-NASA Laboratory.

Problems the 2 researchers over-
came included containing the explosive
pressure of air compressed to 30,00(
pounds per square inch (2,109 kg pei
cm) and heated to 2,000 degrees F
(1,093 degrees C.). At this pressure, ai
is almost as dense as water-a liter oi
it weighs more than 2 pounds (.96 kg)

In describing the new wind tunnel
Dr. Ferri stated, "No other facility
know of offers this combination o-
Mach number, extremely high ReynoldE
number, and extended testing time.

"It is the long-sought tool that wil
open the doors for research in the
development of recoverable space
vehicles, space planes, and large.
scale hypersonic aircraft for flight with.
in the atmosphere"

The development of all such vehicles
he said, demands experimental investi.
gation of the complex phenomena with
in the boundary layer or region o
wildly turbulent eddying, friction, anc
heat transfer close to the skin of high
speed vehicles. The combination o

capabilities designed into the NYL

equipment will enable aeronautica
engineers to reproduce and studN
these phenomena better than eve

L before.
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Surprise, neutralize, destroy

Guerilla warfare. Shifting, difficult, bitter Over 30 feet long and 7h2 feet wide, the agement, and technical capabilities of the
-full of traps. How do you cope with it? Chinook's cargo compartment can be Boeing Company, have made the Chinook

Against the surprise of guerilla tactics, loaded with Pershing Missile system com- a performance-tested tactical transport.
the U.S. Army can deliver its own brand ponents, or with infantry support weapons
ofsurprise-rightoutofitsCH-47A orthe latest combatvehicles. Because

Chinook transport helicopters, of its large capacity, the Chinook reduces
To pin down the enemy, the Chinook can the number of helicopters needed for an
carry-into areas inaccessible to surface air mobile mission, lessens traffic con-
transport-a complete artillery section, gestion and permits the use of smaller
including two howitzers, ammunition and assault landing sites.
gun crews. All in one load. Now operating with the 1st Cavalry Divi-
Hitting the enemy with troops where he sion (Airmobile) in Viet Nam, the CH-47A
least expects it, the Chinook can debark a Chinook has become the U.S. Army's
fully-equipped combat platoon. And then standard medium transport helicopter. vErol. DzvIszol-
lift away in seconds as the last man comes The U.S. Army's foresight, guidance, and
charging off the rear loading ramp. support, joned with the resources, man-
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AVOIDANCE

One of the most challenging requirements tive system for this assignment. Called Elimi-

of the air age has been the development of an nation of Range Zero System' (EROS), air-

economical and effective method of collision borne units function in cooperation with each

avoidance. Utilizing a unique synchronization other to provide positive, unambiguous

technique which permits precision high speed cockpit instructions for collision avoidance.

timing for range and range-rate measurements, The system provides a 60 second warning

McDonnell is now flight evaluating a coopera- for aircraft closing at speeds up to Mach 4.

*Poet1 Pendng

AMCOOMMELL
For additional information, write on letterhead to: TORS Systems, McDonnell, Dept. 03, St. Louis, Missouri, 63166.




