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Drug-Resistant Malaria in Asia Prompts
Acceleration of Army Medical Research

NASA, Army Approve
Joint Research Plan

An agreement providing for Army
participation directly in support of
National Aeronautics and Space Ad­
minist<ation low-speed aeronautical
research in which a mutual interest
exists was announced lIIar. 26.

The U.S. Army Materiel Command
will provide up to 30 professional
and supporting personnel at the
NASA Ames Research Center, Mof­
fett Field, Calif., to be added to the
work staff in such areas as low-3peed
aerodynamics and handling qualities
of advanced aircraft.

In addition, the Materiel Command
will provide about 15 personnel, in­
cluding live for the administrative
staff, and will have responsibility for
operation of one of the two 7 x 10­
foot wind tunnels at Moffett Field.
Facilities there include a 40 x 80-foot
wind tunnel, /tight testing and simu­
lator equipment, and other labora­
tories, some of which may be used

(Continued on page 3)

Increasing incidence of drug-resistant malaria among U.S. and allied forces
in Southeast Asia has prompted a marked acceleration of the U.S. Army's
malaria research program, The Surgeon General reports.

U.S. and allied forces in Vietnam, Thailand and Malaysia are experiencing
a previously unrecognized type of falciparum malaria which is not responding

promptly to any known prophylactic
Or therapeutic measure. Recently,
cases have been reported from the
Upper Volta Region of Africa. The
disease also is suspected to exist in
Latin America.

Treatment of this drug-resistant
form of malaria is hecoming progres­
sively more difficult, the Office of The
Surgeon General reports, and heroic
medical measures are now required to
save lives.

Drug-resistant falciparum malaria
has the potential of incapacitating
entire operational units, by death,
evacuation Or prolonged hospitaliza­
tion. The nature of this drug resist­
ance is unknown.

Through an acceleration of the ma­
(Continued on ptJ.(le .f.)

Bulge Veteran Takes Over
As Army Under Secretary

The new Under Secretary of the
Army, Stanley R. Resor, is a New
York City attorney appointed in mid­

(Continued on page 5)
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Realignment of COSATI
Establishes Eight Panels
Along Functional Lines

Realignment of the structure of the
Federal Council for Science and Tech­
nology's Committee on Scientific and
Technical Information (COSATI), ef­
fective this month, provides for estab­
lishment of a sUbordinate organiza­
tion of eight panels.

COSATI Chairman Lt Gen William
J. Ely, Deputy Director of Defense
Research and Engineering (Adminis­
tration and Management), announced
the plan for reorganization in a
memorandum to members of the Fed­
eral Council for Science and Tech­
nology.

Expanding functions of COSATI re­
quire virtually a full-time chairman
and General Ely is relinquishing this
additional position he has held for
two years.

William T. Knox, vice president of
ESSO Corp. until he joined the staff
of Presidential Science Adviser to Dr.
Donald F. Hornig in September 1964
as a technical assistant for scientific
and technical information, will take

(Continued on page 3)

Larsen Relieves O'Brien
As Chairman of ASAP

Former Assistant Secretary of the
Army (R&D) Dr. Finn J. Larsen
takes over Apr. 16 as chairman of the
Army Scientific Advisory Panel.

Dean Murrough P. O'Brien, who
has served as the ASAP chairman
since July 1961 and is one of the 10
original members appointed in 1951,
will continue to serve as a member
of the new Senior Advisory Council.

Creation of this Council is part of
a realignment of the ASAP approved
by the Secretary of the Army, Ste­
phen Ailes, and forwarded late in
March for approval of the Assistant
Secretary of Defense (Administra­
tion). Other members are Dr. K. T.
Keller, a member Emeritus of ASAP
since August 1960, and Dr. Charles C.
Lauritsen. Both are original mem­
bers of ASAP.

Dean Emeritus of the College of
Engineering, University of Califor­

(Continued on ptJ.(l6 18)
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Betts Informs Congress on Army AE Goals

we have no firm requirements for ad­
ditional portable plants.

The work on the gll$·cooled mobile
reactor program has continued with
the objective of providing sufficient
information to support the procure­
ment of a service test model. The
.MIr! engineering test model has
now accumulated considerable oper­
ating time.

We have not yet identified specific
applications for the gas-cooled sys­
tem. However, the Army's Combat
Developments Command is currently
conducting a comprehensive study on
the electrical power requirements of
the field army of the future. After
completion of this study next year,
we should be in a position to evslu­
ate the application of the mobile
gas-cooled power plants against spe­
cific field army electrical power re­
quirements.

Within the Army, the Combat De­
velopments Command has the general
responsibility for identifying the
Army's needs for materiel and trans­
lating those needs into development
objectives and requirements. Upon
approval by the Chief of Research
and Development, these development
objectives and requirements form the
basic guidance for development pro­
grams such as those conducted for
nudear power.

The remaining major reactor proj­
ect being conducted in support of
the Army's program is the Military
Compact Reactor. As was indicated
in the joint AEC-DoD study, the
Military Compact Reactor Technology
Program was continued by the AEC
in FY 65 in order to provide a sound
base for initiation of a reactor de­
velopment program upon establish­
ment of the total feasibility of the
Nudear Powered Energy Depot, cur·
rently under study by the Depart­
ment of Defense.

Funds for continuing the Military
Compact Reactor Technology Pro­
gram are not now included in the
Commission's FY 66 budget. The
feasibility work on the Nuclear Pow­
ered Energy Depot is continuing as
outlined earlier to the Committee.

(Continued on page !5)

Progress on the AMIty Nuolear Power Program was revietoed by Maj Gen
Austin W. Betts, Deputy Chief of Research and Development, in a reoent
presentation before the Joint Committee (»I Atomio Energy, First Se..ion,
89th Congre...

General Betts lintited his "eview to the Army's general interest in nuelear
power plants to support lalld ope"ations, and to a brief summary of major
portions of the developmellt program. Since his presentation, the ML-1A
funds have beeJl dropped from the FY 1966 program beeause of budgetary
st,.'ngencj{. Excerpts from General Betts' review follow:

Within the Department of Defense,
the Army has been assigned primary
responsibility for rese81'Ch and de­
velopment in this area. A..ordingly,
in addition to the AEC-DoD nature
of the program, we maintain very
close coordination with the other
Services through assignment of Navy
and Ait Force personnel to the Army
Program and the centralized tech­
nical support and training of oper­
ators which the Army Program con­
ducts for all the military plants.

In regard to the Army's interest
in future nuclear power development
programs, the joint AEC-DoD study
submitted to the Committee in Feb­
ruary of last year continues to rep­
resent our general position. To sum·
marize and up-date the information
contained in this study, oUr interest
in stationary and portable plants
continues to be concerned in most
cases with economics.

Presently available plants of this
type can only be economically em·
ployed at very remote sites where
petroleum delivery is extremely diffi­
cult and expensive.

Therefore, for general applications,
only advanced technology plants
which will eventually provide a low­
cost nuclear unit are being consid­
ered for detailed investigation and
development. Studies of advanced
technology plants are being conducted
both within the DoD and the AEC
at the present time.

An exception to the need to achieve
economic parity for application of
this type of nuclear power plant is
the case where the non-air·breathing
characteristics make nuclear power
a unique choice. An example of this
situation would be an underground
facility where the power plant could
operate without a continuous supply
of combustion air.

As noted in the AEC-DoD study,
the Army has prepared a standard
plant design, including complete spe­
cifications and procurement package,
for a portable type plant. The pro­
curement package will permit the
procurement, as requited, of portable
plants on the open market with a
minimum of additional design effort
for site adaptation. At the moment,
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Former STI Director Earns Commendation

had been made in COSATI since it
was established and that the realign­
ment now is the result of extensive
study of future needs to improve ita
effectiveness.

To make way for the new structure
of COSATI panels, present work
groups will be discontinued as soon
as their tasks are completed, or if
work remains to be done they will be
phased into the new panels.

Each of the Federal agencies con­
cerned has been asked to nominate
appointees to the Panels, each of
which will consist of five to seven
members chosen for competence in
specific fields. Performance of the
panels will be reviewed annually by
COSATI to determine changes that
may be desirable.

The plan of operation for the
panels calls for the use of outside
consultanta if deemed necessary, and
Federal agencies will be expected to
support such requirements. Fw)c­
tions of each Panel will be spelled
out in detail when they are organized.

Federal agencies which have been
asked to submit nominations for the
COSA1'1 Panels include the Atomic
Energy Commission, Department of
Agriculture, Department of Com­
merce, Department of Defense, Fed­
eral Aviation Agency, Department of
Health, Education and Welfare, De­
partment of Interior, National Aero­
nautics and Space Administration,
National Science Foundation, Veter­
ans Administration and the Depart­
ment of State.

Information and Data System. The
Army Scientific and Technical In­
formation Program continues to
serve as the prototype for imple­
mentation of the Defense Program."

Oak Leaf Cluster to Army Com­
mendation l'tledal is presented to Col
A. A. AineR, executive seeretary of
FCST Committee on Scientific and
Technical Information, by Lt Gen
William J. Ely, Depnty Director of
Defense Research and Engineering.

William T. Knox

89th Congress titled DocumB'lttation
and Dineminatim of Research and
Dellelo1J'l"te7lt Resulte. recommended
that COSATI be provided with "teeth
to enforce" cooperation between Fed­
eral agencies for more effective in­
tegration of scientific information
activities.

"A possible solution," the report
stated, "might be for the White
House Office of Science and Technol­
ogy to implement decisions based on
COSATI recommendations, the for­
mer being closer to the seat of Ell­
ecutive authority."

In his memorandum to th.e Federal
Council for Science and Technology,
General Ely explained that "no fun­
damental organizational changes"

Col Andrew A. Aines, executive
secretary of the Federal Council of
Science and Technology's Committee
on Scientific and Technical Informa­
tion (COSATI), recently received the
first Oak Leaf Cluster to the Army
Commendation Medal.

Lt Gen William J. Ely, Deputy Di­
rector of Defense Research and En­
gineering (AdmiDistration and Man­
agement), presented the award.

The citation recognized Col Aines
for exceptionally meritorious service
as director of Army Technical In­
formation and as chief of the Sci­
entific and Technical Information
Division, U.S. Army Research Office,
from Sept. 4, 1962 to June I, 1964.

During this period he was respon­
sible for the establishment and im­
plementation of the current Army
Scientific and Technical Information
Program. The citation states, in part:

"As a result of his direction and
guidance. the Army attained and
maintained DoD leadership and
gained national recognition, particu­
larly through the implementation of
programs such as the Army Chemical

COSA11 Realignment Provides for Panels, Chairman
(Continued from page J)

over as chairman of COSATI.
Col Andrew A. Aines, Director of

Army Technical Information until he
moved to the staff of Defense Direc­
tor of Technical Information Walter
M. Carlson in June 1964, will con­
tinue as executive secretary of CO­
SATI. He will be physically relo­
cated from the Pentagon to the White
House Executive Office Building.

Created to operate along functional
lines "to provide for wider and more
continuous coverage of areas of com­
mon interest to the Federal agen­
cies," the COSA1'1 panels are: In­
formation Generation; Operational
Techniques and Systems; Information
Uurs; Information Processing Tech­
nology; International Activities; Bud­
gets and Statistics; External Rela­
tionshi]ls; Education and Training.

Dr. Hornig has iIldicated that he
desires a closer working relationship
between the Office of Science and
Technology, of which he is director,
and the committee, particularly CO­
SA1'1, of the Federal Council of Sci­
ence and Technology, of which he is
chairman.

The House Select Committee on
Government Research, chaired hy
Rep. Carl Elliott, iII a report to the

USAMC to Support
NASA Aeronautics

(Continued from paye 1)
under the joint working agreement
on Army-oriented research.

The tunnel to be operated by the
Materiel Command has been in a
standby status for about 10 years
and will require some maintenance
and modernization. Negotiations
leading to the agreement have been
conducted for almost a year. The
agreement is in line with the current
Department of Defense drive to en­
courage joint use of research facili­
ties where practicable.

The cooperative program was ini­
tiated because of a rea1ization that
accelerated research in the low-speed
flight regime is necessary if the low­
speed and V/STOL aircraft systems
are to keep pace with new aircraft
mobility requirements. The Army has
a special interest in this research.

Joint use and support of NASA
facilities involved at Moffett Field
is expected to achieve tangible econ­
omies and make possible more com­
prehensive study of aerodynamics
problems of subsonic aircraft, par­
ticularly the V/STOL (VerticaVShort
Takeoff and Landing) aircraft of
primary Army interest.
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ONE HORSEPOWER PER POUND,
a goal long sought hy deaigners of
rotating electrical machinery. is dis­
played by Spec Sic R. A. Bemis hold·
ing lead wire to an ultra.high.speed
5 hp. motor weighing 5 pounds. Op.
erating at 62,009 r.p.m~ the motor is
being developed along with many
other families of high'speed motors,
generators and alternators at the
U.S. Army Engineer R&D Labora­
tories at Fort Belvoir. Va.

Drug-Resistant Malaria in Asia Prompts Research
(Continued from pagB 1) the Walter Reed Army Institute of

laria research program, U.S. medical Research, W~~ngton, D.C., and Its
research personnel hope to find means overseas faeilltles; U.S. Component
to cope with this problem. The ulti- of the SEATO Medical Research Lab­
Jn8te solution will depend upon mas- oratory, Bangkok, Thailand; U.S.
tering the fundamental mechanisms Army Medical Research Unit, Kuala
of the drug resistance. Lumpur, Malaysia; U.S. Army En-

Questions that need to be answered vironmental Hygiene Agency, Edge­
through long-term fundamental re- wood. M.d..
search in.elude: Malana IS a group of very complex

Are the resistant parasites recent para-sitic diseases transmi~ted from
mutants or have they existed unrec- m~n to man through the bite of, cer­
ognized for long periods of time? tam female Anop~eles mosqUJ~'"
Has the marked increase of travel ;:e ~es of mal~rJ.!' and the 81.'eciflc
into and out of previously remote OsqUlto transnutting the disease
areas spread and brought recognition usually exist in. a SUbacute. or chro~c
of drug-resistant disease which may fo~; thus natlve populatio~ ma.m­
have been affecting small remote tam a c~natant source for infection
population groups for centuries1 of mosqwto vectors.

Has the intensive 1l8e of antima- When individuals from nonmalari-
larials for the past two decades re- ous areas, s~ch as the ,united S~tes
suited in mutations or other phe- For~es. are mtroduced lIlto malanous
nomena leading to altered metabolic regIOns. they experience an acute
pathways in the parasite rendering it form of the dise~se.. .
resistant to the pharmacologic ae- . In man. malana 18 four d!ft'erent
tiona of tbe antimalarials 7 diseases, each caused hy a di1ferent

. . para!lite. From a military point of
Has the. reduction ~ the preva- view, two Gf these are of major im­

lence of. VlYaX malana. by chemG- portance: benign tertian malaria
therapeutic and mosqlllto control (viv8l< malaria) and malignant ter­
n:easures re~dered man more suscep- tian malaria (falciparum malaria).
tible to falclparum malaria 7 The remaining two types of malaria

In additiGn, there are many other in humans are uncommon and of
precise clinical questions to be an- much leaa importance.
swered. Vlvax malaria, the most common,

U.S. Army elements presently en- is rarely fatal. Falciparum malaria
gaged in the Army Medical Service is the second most frequently en­
Research Program On Mal.aria include countered form of malaria,. causing

alarming clinical symptoms; it is
often rapidly fatal it not treated
quickly and etfectively.

During World War II, the ratio of
vivax to falciparum malaria in U.S.
Forces was 7 to I, but falciparnm
malaria killed almost twice as many
troops as did vivax malaria.

Malaria has played, and continues
to play, a key role in the evolution
of civilization. including ita detri­
mental effect on the development of
the United States until the 20th Cen­
tury. Even as recently as 1933, some
counties in the Southern United
States reported Gver 80 percent of the
school children had malaria.

More than one billion people live
in malarious areas within the tropi­
cal and subtropical countries of the
world, it is estimated.

In spite of the intensive control
and eradication programs of recent
years, about 100 million people have
malaria today and approximately one
million people die of the disease each
year.

The disease is hyper-endemic in
many areas, that is, prevalence rates
are continuously high. Malaria also
OCCUI1S in epidemic form; for examt>le,

ARMY RESEARCH AND DEVELOPMENT NEWSMAGAZINE

an epidemic occurred in a 100,000­
square mile area of Central Ethiopia
in 1958 causing 8,000,000 casea with
150,000 deaths.

Malaria in all its forms has played
a major role in decreaaing fighting
strength of United States Forces.
Col Theodore RGOSevelt stated that
malaria was the chief enemy in the
Spanish-American War. not the Span­
ish.

During World War I, in which com­
bat occurred mainly in nonmalarious
areas, only 16,656 cases of malaria
were reported among American
troops. Enforced use of mosquito
nets, screening of quarters and hos­
pitals, drainage of breeding waters
and oiling of standing waters all
helped to control the disease.

In World War II, however, malaria
was the single most serious military
medical problem. Enormous amounts
of the antimalarial drug, Atabrine,
insecticides. repellents and other
control measures were used to reduce
the prevalence and severity of the
disease.

Approximately half a million U.S.
troops developed malaria. With ex­
emplary medical care and use of qui­
nine and Atabrine. only 802 deaths
from malaria were reported. In spite
of all the control methods used, 6'h
miUion man days were lost because
of malaria in U.S. Forces alone.

In the South Pacific area. malaria
caused more than five times as many
casualties as did combat. On Guad­
aleanal, the disease threatened the
success of the military operatiGn.

Malaria incidence rates for person­
nel in the Pacific and China-Burma·
India Theaters reached what the
Medical Corps described as "fantas­
tie heights" on occasion.

In the 194B Sicilian Campaign,
from July 9 to Sept. 10. 21,482 Amer­
icao soldiers were hospitalized with
malaria, contrasted to 17,875 battle
casualties. Soon after D-Day, large
numbers of troops were evacuated
hack to England with relapses of ma­
laria. first acquired in North Africa
and Italy.

During the Korean Conflict (1950­
6B). 89,026 casea of malaria in U.S.
Army personnel were reported in
spite of continuous improvement in
control measures.

Present-day control, prophylactic
and therapeutic measures are consid­
ered adequate to prevent vivax ma­
laria from becoming a decisive factor
in the outcome of military operations
in heavily Infected areas. Drug-re­
sistant falciparum malaria, however,
has the potential of rapidly replacing
vivax malaria as the most important
military disease because of its drug
resistancy and clinical seriousness.
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General Dick to Explain Army Research to JSHS Conferees

The late Lt Gen John P. Daley, who helped create the U.S. Army Combat
Developments Commsnd in 1962 and served as its first eommanding general.
recently was honored posthumously at USACDC, Fort Belvoir (Va.). An oil
portrait of General Daley was presented to the Command by the USACDC
Ordnance Agency, Aberdeen (Md.) Proving Ground, on behalf of the artist,
Louis R. Hegler. Sholfll (1. to r.) during presentation of the painting are Lt
Gen Dwight E. Beach, CG, USACDC, who accepted the painting; Maj GeD
Charles Billingslea, Deputy ce, USACDC; Col Ralph ilL Mc1llahon, CO of the
Ordnance Agency, who made the presentation; and IIlaj Gen Kenneth C. Wick­
ham, ce. USACDC Combat Service Support Group, Fort Lee, Va.

Speakers, seminars, tours and dis·
eussions have been firmed up for the
Third National Junior Seienee and
Humanities Symposium (JSHS),
Apr. 29·?tfay 1, at the U.S. Military
Aeademy, West Point, N.Y.

Chief of Research and Development
Lt Gen William W. Diek, Jr., will
speak on "The Broad Base of Army
Researeh," following a weleome ad·
dress by ?tfaj Gen James B. Lampert,
superintendent of the Aeademy. Col
Amos A. Jordan, professor of soeial

Bulge Veteran Takes Over
As Army Under Secretary

(C01ltillued from page 1)

March to succeed Paul R. IgnatiWl,
elevated Dec. 23 to Assistant Secre­
tary of Defense (Installations and
Logistics).

From 1955 until his appointment,
Mr. Resor waa a partner in the law
firm of Debevoise, Plimpton, Lyons
and Gates, specializing in corporate
law. Graduated from Yale Univer­
sity with an A.B. degree in 1939, he
was commissioned a second lIeuten·
ant.

World War II interrupted 21$
years at Yale Law School and he re­
ported Feb. 26, 1942, for basic train­
ing at Fort Bragg, N.C. Assigned to
the 420th Armored Field Artillery
Battalion, 10th Armored Division,
Fort Benning, Ga., he later eom­
manded C Battery, was promoted to
eaptain in February ).944, and at­
tended the Ollicers Ad.vanced Course
at the Field Artillery Sehool, Fort
Sill, Okla.

With the 10th Armored DivisIon
he went to Europe in September 1944
and during the next six months
served in the Ardennes, Rhineland
and Central Europe campaigns,
achieving the rank of major. He was
awarded the Silver Star, Bronze Star
and the Purple Heart. His unit re­
ceived the Distinguished Unit Cita­
tion for the defense of Bastogne
during the Battle of the Bulge.

Resor returned to the United
States in October 1945 and, on sepa­
ration from the service in January
1946, was promoted to lieutenant
eolonel. He aceepted a commission in
the Organized Reserve and returned
to Yale Law School, from which he
graduated with an LL.B. degree.

Resor is a member of the American
Bar Association, the Assoeistion of
the Bar of the City of New York, the
Yale ClUb, and has been a director or
officer of various Yale alumni and
New York eivic groups.

sciences :at the Aeademy, will present
an address on the humanities.

About 130 high school students,
22 science teaehers, 15 state super­
visors of science, and directors who
participated in 22 regional JSHS will
attend. The nations1 as well as re­
gional symposia are sponsored by the
Chief of Research and Development.

Cadets Joseph Anderson, Thomas
C. Ba,rron, and R. A. Hallenbeck will
diseuss "Operation Crossroads Af­
rica." J. Carlton Ward, Jr., chairman
of the Board of Advisors, Industrial
College of the Armed Forces (IeAF)
and chairman of the Engineering Col·
lege Council, Cornell University. will
discuss "The Role of Engineering
and Technology in History and in our
Future."

The second day of the symposium
will be devoted to a series of seminars
on the sciences and the humanities.
In the sciences area, seminars will in­
clude dislocations in metals, the polar
aurora, plants of the sea, the history
of meehanics during the last 20 years,
and optical spectroseopy of ions in
crystals.

Topics falling within the human­
ities areas include the universality
of Shakespeare; T. S. Elliot and the
theme of loneliness; reason and tradi­
tion in Herodotus' histories; the gift
of tongues-languages and linguistics
in the national interest.

Dr. Robert Oppenheimer, director
of the Institute of Advanesd Study.
Princeton, N.J., will be the keynote
speaker at a hanquet Apr. 30. His
subject is "Science in the Making."

The conferees will spend the mom·
ing of May 1 at the United Nations
and in addition to making a tour of
the UN building will hear three ad­
dresses.

Lt Gen Thomas W. Dunn, eG, First
U.S. Army, will speak on "Leader­
ship"; Dr. Ernst W. Nagelstein, chief
of the Research Division of the UN
Special Fund, "Science as a Catalyst
for Development": Dr. Frank Portar
Graham, UN representative for India
and Pakistan, ''United Nations in
Perspective and Hope (spiritual, his­
torical. and humanitarian aspects)."

Dr. Robert J. Lantz, U.S. Army Re­
search Office-Durham (ARO-D), N.C.,
is chairman of the Symposium Pro­
gram Committee. Other members
include Lt Col Dallas Knoll, associate
dean of the U.S. Military Academy
(USMA) and also director of the
Third Annual Symposium; Col Elli­
ott Cutler, professor and head of the
Department of Electricity, USMA:

Dr. Sherwood Githens, Jr., profes­
sor of science education at Duke Uni­
versity; Dr. Marlin S. Reichy, senior
edueational advisor and director of
Instruetion, ICAF; Dr. L B. Holley,
professor of history, Duke Univer­
sity; A. Neal Shedd, specialist for
science youth activities, U.S. Office of
Edueation, Department of Health,
Edueation. and Welfare.

Lt Col William W. Chandler, as­
sociate pro f e s s 0 r of electricity,
USMA; Arthur A. McDonald, scien­
tific services coordinator, Duke Uni.
versity; and Maj Lawrence P. Mona­
han, Jr., executive olliesr, ARO-D.
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WSMR Modernization Program Projected Over 5-Year Period

Lance Meets All Objectives in Test Firing at WSMR

Modernization is an increasingly
critical w 0 r k at White Sands
(N.Mex.) Missile Range, the Nation's
largest all-land missile range, where
approximately $10 million is allocated
this year for new equipment, plus $5
million for R&D of instrumentation.

Advances in missile technology, pre­
senting a requirement for highly so­
phisticated tracking, reporting and
control instrumentation, have imposed
upon White Sands a need for an esti­
mated $50 to $75 million for mod­
ernization over a projected 5-year pe­
rioeL Planners are motivated hy due
regard for urgency.

WSMR is a tract of desert and
mountain land about 100 miles long
and 40 miles wide, with a unique
leasing arrangement adding a 40 by
40-mile strip at the northern end,
supplemented for testing purposes by
a 125,OOO-acre launching site 240 miles
away, at Fort Wingate, N. Mex., and
an 8,500-acre launching site at Green
River, Utah, 495 miles distant.

Lance, the u..s. Army's first missile
to use prepac1csged, storable liquid
propellants, met all test objectives
last month when the first component
development ftights were conducted at
White Sands Missile Range, N. Max.

Lance is designed to fulfill re­
quirements for a mobile weapon sys­
tem which will replace Honest John
and possibly Little John missiles. The
system would complement division
tube artillery and extend division

LANCE missile trails smoke as it
leaves nontadieal launcher in firing
test to prove ont effectiveness of new
modified inertial guidance and control
system at WSMR, N. Mex. The dark
smoke is a normal function of de­
vices used to spin the missile as it
leeves the launcher.

Take any given period during the
year and, on the basis of the current
work load, you will find 100 or more
major testing projects being con­
ducted. Involved are the Army, Navy,
Air Force, Advanced Research Proj­
ect Agency, National Aeronautical
and Space Administration, and other
Federal agencies.

Many of the testing projects car­
ried on by these agencies are clas­
sified as "exotic," meaning that they
require the most advanced instrumen­
tation-some of it so advanced it still
has to be invented or redesigned. That
explains why about $5 million is heing
spent this year on research and de­
velopment to determine more pre­
cisely what instrumentation is needed.

In seeking to meet the requirements
of modem missile technology, WSMR
is taking a double-forked approach­
contracting with industry to meet
many of the requirements, but rely­
ing heavily on expanded in-house lab­
oratory facilities. The in-house lab-

commander capabilities for nuclear
and non-nuclear supporting fire.

The Lance missile uses a new modi­
fied inertial guidance and control
concept which was conceived and de­
veloped in the U.S. Army Missile
Command's Directorate of Research
and Development at Redstone Arse­
nal, Ala. Major components of the
missile include a warhead section, a
guidance package, fuel tankage and
a rocket engine.

Major ground support equipment
for the system includes a self-pro­
pelled launcher, a fully mobile light­
weight launcher and a transporter
loader.

Prime mover for the highly mobile
missile system is a modified M-ll3
personnel earrier. The entire firing
unit is self-contained and self-sus­
taining on two tracked vehicles.

In airmobile operations, the light­
weight launcher and the missile can
be carried into the battle zone by
Army helicopters. They can slso be
carried on a fixed-wing aircraft and
air-dropped by parachute.

Lance has been picked for high
priority project management with Lt
Col W. E. Mehlinger, U.S. Army Ma­
teriel Command, directing the pro­
gram from the U.S. Army Missile
Command.

Ling-Temco-Vought was selected as
prime contractor by the Army in No­
vember 1962. Further system de­
velopment work is under way at the
Michigan Army Missile plent near
Detroit.

IIIai Gen John F. Thorlin
WSMR Commanding Gene",al

oratories at WSMR simulate various
electronic and radiation environments
for testing purposes, including struc­
tural experiments, quality control,
vibration and other conditions.

An important part of the modern­
ization effort is a new concept known
88 ARTRAC (Advanced Range Test­
ing, Reporting Control). It calls for
extremely accurate data very soon
after testing is completed or concur­
rently with control of the missile.

"Real time data" is the term ap­
plied to the requirement for data
essential to instantaneous action­
that is, to determine where a missile
might impact if destroyed at a pre­
cise instant, or to send instructions
to correct ita course. ARTRAC in­
volves split-second reporting of data
and centralized control of operations.

More than 2,000 missiles and rock­
ets are launched at WSMR in an
average year. Records show a total
of more than 21,000 launchings since
the first atomic bomb was fired in
July 1945, followed on Sept. 25 by
WSMR's first missile launching, a
modified "Tiny Tim."

Current operations include the
Army Pershing surface-to-surface
missile, ARPA's anti-ICBM tests,
known as the ARPAT Project, the
Air Force space reentry stodies, the
NASA "Little Joe" tests of the es­
cape mechanism for the Apollo space
program, and the Navy's Aerobee
rocket probes of upper atmosphere,
primarily meteorological research.

Projects range from testing ad­
vanced electronic instrumentation to
tests of surface-to-air, surface-ta-sur­
face, air-to-air and air-ta-surface
missiles and manned airplane bomb­
ing-a list by no means complete.

Missiles may be launched from
Green River, Utah, 495 miles away,
or from Fort Wingate, 240 miles dis­
tant, and impacted at WSMR. For
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Natick Appoints Dr. Landowne Medical Sciences Director

example, the Air Force launches
ABRES/Athena missiles for space
reentry studies from the pads at the
Green River site.

When more than WSMR's normal
length of 100 miles is needed for ex­
periments, ranchers in a 1,600-square
mile tract at the north end of the
range receive an evacuation notice.,
under a unique cooperative plan.

About 25 families then move into
nearby motels or other quarters dur­
ing the tests, for which per diem is
allowed plus an annual lump sum
payment for the use of their property.
If property should be damaged, which
usually is avoided by precise control
of the missile's impact point, the Gov­
ernment makes restitution.

WSMR constitutes well over a $100
million investment in facilities and
equipment. The total work force is
just shy of 16,000, including about
4,000 WSMR Civil Service employees,
2,000 military officers and enlisted
men, some 1,450 employees of con­
tractors, and approximately 8,500 em­
ployees of agencies engaged in test
operations.

Test collection and analysis utilizes
a wide variety of high precision equip­
ment. However, the rapid accelera­
tion of missile technology has a way

The U.S. Army Natick (Mass.)
Laboratories have appointed Dr. Mil­
ton Landowne as director of the Di­
vision of Medical Sciences at the U.s.
Army Research Institute of Environ­
mental Medicine.

Dr. Landowne will direct basic and
applied research on the physiological,
biochemical, pharmacological, and
clinical effects of heat, cold, terres­
trial altitude, and exercise related to
the performance of combat soldiers
in environmental extremes.

From 1957 until assuming his new
position, Dr. Landowne was medical
director at the Levindale Hebrew
Home and Infirmary, Baltimore, Md.
During this time, he was also assist­
ant professor of Medicine, Johns
Hopkins University; head of both the
Cardiovascular Disease Division and
Chronic Disease Division, Department
of Medicine, Sinai Hospital, Balti­
more: and attending physician at
Sinai and Baltimore City Hospitals.

A native of New York City, Dr.
Landowne received a B.S. degree
from the College of the City of New
York (1932) and an M.D. from Har­
vard Medical School (1936). He
served a S-year internship at Mt.
Sinai Hospital, New York City, and
in 1939 was named Emanuel Libm.an
Fellow in Cardiovascular Research at
Michael Reese Hospital, Chicago.

In 1941 he was an instructor in the

of proportionately increasing the ob­
solescence of equipment because it is
not sufficiently accurate or fast
enough to meet changing require­
ments.

A recent tabulation of equipment
currently in use shows 32 ballistic
cameras, 91 cinetheodolites, 11 com­
puters (1 IBM 7094, 2 IBM 7044, 8
mM 1401), 6 doppler velocity and
position transmitters, 15 record sta­
tions, 37 receiver stations, 6 electronic
sky screen equipment, 365 fixed cam­
eras, 6 geodetic systems (baselines),
2 integrated trajectory systems, 2
miss indicator systems, 28 photo­
graphic printers, 5 program single
axis mounts, 45 radars, 7 velicimeters
and 134 tracking telescopes.

Other equipment includes 12,080
circuit miles of wire, 32,000 circuit
miles cif cable, 240 microwave voice
channels and 14 communication cen­
ters.

WSMR also boasts an ultramodern
nuclear effects laboratory, which be­
gan operations late in 1964 and has
a neutron generator capable of one
billion free neutrons per pulse.

In June 1961 a modern calibration
laboratory was established to cali­
brate regularly all WSMR measuring
equipment, in the interest of insuring

University of Chicago Department of
Medicine, leaving there as assistant
professor in 1948 to become chief,
Cardiovascular Research Unit, Mt.
Alto VA Hospital, Washington, D.C.
He was appointed assistant chief,
Gerontology Section, National Heart
Institute, National Institutes of
Health, Bethesda, Md., and Balti­
mOre City Hospitals in 1949.

Dr. Landowne is a member of many
professional societies including the
A mer i can Physiological Society,
American Society for Clinical investi­
gation, Society for Experimental Biol­
ogy and Medicine, Phi Beta Kappa
and Alpha Omega Alpha.

Dr. Milton Landowne

the reliability of test data as mea­
sured.

Requirements for the 5-year instru­
mentation modernization program now
under way were studied by a special
subpanel of the Army Scientific Ad­
visory Panel during a visit to WSMR
in September 1963.

The group included such distin­
guished experts as Dr. Charles C.
Lauritsen, Professor Emeritus of the
Kellogg Radiation Laboratory, Cali·
fomia Institute of Technology, and
one of the 10 original memhers of
the ASAP appointed in 1951; Dr.
Henrik W. Bode, vice president of
Bell Telephone Laboratories; Wilbur
S. Hinman, former Deputy Assistant
Secretary of the Army (R&D); Dr.
Edward C. Stevenson, Associate Di­
rector for Research at the Labora­
tories for the Engineering Sciences,
University of Virginia.

Dr. Craig M. Crenshaw, chief sci­
entist of the U.S. Army Materiel
Command; Dr. W. W. Carter, chief
scientist of the U.S. Army Missile
Command: A. W. Rogers, chief en­
gineer of the U.S. Army Electronics
Command; and Col Benjamin S.
Goodwin, special assistant to the com­
manding general, Army Test and
Evaluation Command.

When the proposed modernization
program is completed, dependent
upon continued funding at approxi­
mately the current level over a 5-year
period, WSMR is expected to be
capable of measuring space position
and velocity of test vehicles with an
accuracy of plus or minus one foot
and plus or minus of one percent of
velocity over the entire 4,OOO-square
mile range.

Copt Wangensteen Assumes
Medical R&D Command Post

Capt Stephen L. Wangensteen re­
cently joined the U.S. Army Medical
R&D Command in Washington as as­
sistant chief of the Surgical Research
Branch, succeeding Dr. Martin S. Lit­
win.

A native of Minneapolis, Minn., the
Captain earned B.A. and B.S. degrees
from the University of Minnesota
(1955), and his M.D. from Harvard
Medical School (1958). His surgical
internship and residency training
were taken at Columhia Presbyterian
Hospital in New York City.

Last January he entered on active
duty and attended the Medical Field
Service School at Brooke Army Medi­
cal Center, Fort Sam Houston, Tex.
before joining the Command.

He has authored numerous profes­
sional publications dealing with gas­
trointestinal physiology and is a
candidate for membership in the
American College of Surgeons.
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AMC Role in Quadripartite Standardization Program Explained

ABCA Reception Marks 17 Years of Joint Program

QUADRIPARTITE ARlllY HOSTS-Lt Gen William W. Dick, Ir., Chief of
R&D (right) and biTS. Dick stand in receiving line at ABeA reception held
at Fort IIlcNair. Also pictured are (left) Maj Gen Roger St. John, Military
Attache and Commander of the British Army Staff, and Irs. and Brig Gen
William T. Ryder, Deputy Chief of R&D and the U.S. Army member of the
Washington Standardization Officers Group.

Seventeen years ago this month,
the American, British and Canadian
armies launched the ABC Standard­
ization Program for mutual develop­
ment of weapons, ammunition, field
equipment, tactical doctrine and mili­
tary procedures. The notable results
reflect the continuing success of that
joint effort.

Australia became a full-fledged
member in January 1963, just five
months after the U.S. Army Materiel
Command became operational. Since
that time the role of the USAMC in
international research, development
and standardization programs has
never been explained in this publica­
tion. Since the ABCA is the grand­
father of these programs, its 17th
birthday is a propitious time for such
an explanation.

With the reorganization of the U.S.
Army in 1962, the USAMC was as­
signed the major responsibilities for
international programs concerning
materiel matters previously scattered
among the seven Technical Services.

Under the USAMC. management
of the international programs is cen­
tralized in the Mutual Security Office
(MSO) headed by Brig Gen C. C.
Haug. Within the MSO, the Inter­
national Development Division directs
and coordinates USAMC's part in all
international research. development
and standardization programs.

Included in the International De­
velopment Division mission is respon­
sibility for all strategic trade and ex­
port control matters. Other elements
of the MSO are concerned with grant
aid, coproduction and cooperative lo­
gistics, and sale of materiel to allied
countries.

Col D. W. Hayes is chief of the
International Development Division,
which is organized in two branches­
the Data Exchange Branch, concerned
primarily with bilateral weapons de­
velopment, and the Standardization
Branch. concerned with multilateral
activities such as ABCA and NATO.

Headed by Col W. J. Bromley, the
Data Exchange Branch manages five
international program areas: Mutual
Weapons Development Pro g ram
(MWDP). Mutual Weapons Develop­
ment Data Exchange Pro g ram
(MWDDEA), Defense Development
Exchange Program (DDEP). U.S.­
Canadian Defense Development Shar­
ing Program, and Cooperative R&D
Program.

A new program managed by the
Data Exchange Branch is that of
training young German scientists and
engineers at U.S. Army laboratories
and installations.

Under the MWDP. bilateral agree­
ments established development proj­
ects which provide U.S. financial as
well as technical assistance to selected
allied nations that have the capability
of working on highly promising R&D
projects.

Since inception of the program,
eight countries have cooperated on

Chief of Research and Development
Lt Gen William W. Dick, Jr., and
Mrs. Dick were hosts to about 230
Department of Defense officials and
American - British - Canadian - Aus­
tralian Army Standardization Pro­
gram officers and wives at the annual
ABCA reception.

Held at the Fort McNair Officers
Club, the reception marked the 17th
yesr of cooperation among ABC
countries in improving allied field
Army combat readiness through the
establishment of common doctrine
and equipment. The Australian
Army accepted membership in the
program in February 1963 and since
then has been a full participating
member.

Cooperation of the four nations
emphasizes mutual interests in re­
search and development and in tech­
nical and operation improvements.
Major emphasis is placed on obtain­
ing tbe greatest economy of effort
and efficient use of resources by the
four countries through teamwork in
the solution of common problems.

General Dick is represented in the

more than 100 projects. Currently,
abou t 20 projects involve France,
Greece. Italy, Norway. the Nether­
lands. Turkey and the United King­
dom. These funded projects are
gradually being phased out. Joint
efforts will be conducted in the fu­
ture under the new Cooperative R&D
Program, to be described later.

ABCA Standardization Program by
his Deputy for International Pro­
grams, Brig Gen William T. Ryder,
who is the U.S. Army member of the
Washington Standardization Officers
(WSO). Comprised of one high
ranking officer of each of the four
Annies, the WSO group is respon­
sible for overall supervision of the
Program.

Other members of the WSO are:
United Kingdom---Maj Gen Roger
St. John. Military Attache and Com­
mander of the British Army Staff,
Washington; Canada--Brig John A.
W. Bennett, Canadian Military At­
tache and Commander, Canadian
Army Staff in Washington; Am­
trlllia--Col Norman Nicholls, Aus­
tralian Military Attache.

Among notables at the reception
were Assistant Secretary of the
Army (R&D) Willis M. Hawkins,
Army Chief of Staff General Harold
K. Johnson, and Vice Chief of Staff
General Creighton W. Abrams. Jr.
Other dignitaries included command­
ing generals of the major Anny
Commsnds and otber higb ranking
officials of the Quadripartite Armies.
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Bilateral agreemente under the
MWDDEA and DDEP Programs
provide for the exchange of technical
R&D information between scientiste
and engineers in the U.S. and the
allied countries. Financial assistance
is not involved.

About 260 exchange agreemente,
under USAldC monitorship, exist with
16 countries in Eorope an.d the Far
East including Belgium, De1UIl&rk,
France, Germany, Greeoo, Italy, the
Netherlands, Norway, Turkey, Aus­
tralia, China, Japan, the Philippines,
Korea and Malaya.

To maintain cognizance of policy
and overall management of the proj­
ect and data exchange agreemente'
the chief of the USAldC Data Ex­
change Branch serves as project offi­
cer for each agreement. He is as­
sisted by stall' officers in the com­
modity areas, which include weapons,
munitions, electronics and mobility.

Responsibility for monitoring the
technical aspects of the projects and
data exchange agreements rests with
a technical project offieer, usually
named by and operating under the
supervision of the USAMC subordi­
nate agency concerned.

Implemented by an agreement be­
tween the U.S. and Canadian Armies
in 1960, the U.S. Army-Canadian De­
velopment Sharing Program is recog­
nized as an outstanding example of co­
operation between two countries in
the sharing of ideas, concepts and
resources in the development of ma­
teriel of mutual benefit.

Funding arrangements vary under
about a dozen proj~ for U.S. de­
velopments in Canada to fulfill U.S.
requirements. In some, the Canadian
Government has funded the whole
development cost in Canada. In
others, the U.S. funds jointly with
the Canadian Government. In a few
eases, the Canailjan lIrm conducting
the development shares in the de­
velopment cost.

The U.S. Army-Canadian Develop­
ment Sharing Program consists of
R&D projects performed by Canadian
prime contractors. Projects are de­
signed to meet speci.6ed Department
of Defense research and development
requirements and are jointly funded
by the U.S. and Canada (U.S. share
not less than 25 percent). The U.S. de­
veloping agency is design authority
for projects under this pr-ogram.

Current projects under the U.S.
Army·Canadian Development Sharing
Program include the XM-671 utility
carrier; CV·7A transport aircraft:
Lance lightweight launcher; Mauler
infrared acquisition unit; AN/GRC­
103 radio relay set; ANIMPQ-40
radar; foam-in-plaee shelters; and a

1-ton amphibious, o:ff-highway, air­
transportable vehicle.

The newest program for strength­
ening R&D activities with allied na­
tions js the Cooperative R&D Pro­
gram, in which a small number of
projects have been established and
others are under coneideration.

Objectives of the program, estab­
lished to date with West Germany,
France and Italy, are: To make the
best equipment available through
joint ed'ort to meet the common re­
quirements of the U.S. and its allies
in the most timely manner: eliminate
wasteful duplication of e:ffort: achieve
maximum exchange of scientific and
technical information; and secure
maximum standardization of equip­
ment.

The criteria for cooperative R&D
(not applicable to MAP Grant Aid
Countries) are 8B follows:

.Foreign R&D financed by U.S.
must be aimed at U.s. need.

• Cooperative R&D funding will
be RDT&E.

• U.S. participates in jointly fund­
ed development only if design and
production rights are received.

Balance of payments considerations
dictate preference be given to proj­
ects that: Provide for investing for­
eign funds in U.S. R&D; offer good
prospects for U.S. sale of items or
components to second or third for­
eign parties; capitalize on unique for­
eign technical capabilities and offer
savings in U.S. time and money in
R&D or production; enable the U.S.
to assist foreign second parties with­
out jeopardizing U.S. sales to third
countries.

The Standardization Branch, head­
ed by Col F. N. AlIwine, is respon­
sible for USAldC International Stand·
ardization Program policy and plan­
ning and directs the activities of the
NATO Section and the ABCA Section.

Established in 194.7, the American,
British and Canadian Standardiza­
tion, expanded now by the addition of
Australia, is the oldest of the inter­
national cooperative programs which
grew out of the need demonstrated in
World War II for common doctrine
and procedures, together with maxi­
mum interchangeability of materiel
and interoperability of forces.

The program is administered by the
U.S. Army Chief of Research and
Development through the Washington
Standardization Officers (WSO), com­
prised of commanders of quadripar.
tite army staffs in Washington, D.C.

The WSO officers are Brig Gen
William T. Ryder, Deputy Chief of
R&D for International Programs and
the U.S. Army member; Maj Gen
Roger St. John, Great Britain; Brig.
adier John A. W. Bennett, Canada;

and Col N. A. M. Nicholls, Australia.
The WSO is assisted by the Pri­

mary Standardization Office (PSO),
which monitors activities of Quadri­
partite Standardization Committee by
arranging for WSC meetings, review­
ing progress, recording mutual ar­
rangemente and actions, and inform­
ing the WSO of any di1ferences be­
tween the armies.

Functions of the ABCA Army
Standardization Program are admin­
istered through the developing agen­
cies-U.S. Army Materiel Command
(USAldC), Office of the Chief of En­
gineers, U.S. Army Security Agency,
and the Office of The Surgeon Gen­
eral.

Standardization -objectives are ac­
complished primarily by committee
action and conferences, the principal
areas in which USAMC functions.
The Command provides the U.S.
member and, in an international
capacity, the secretariat for the fol­
lowing 6 of 10 standardization com­
mittees: Armaments, Electronics, En­
gineer, Mobility, CBR and Quarter·
master.

These committees review require­
ments for standardization of materiel
and equipment for armies of the
ABCA countries: monitor progress of
standardization on projects estab­
lished and under development in par­
ticipating countries: maintain and re­
view lists of aU items on which at
least two or more armies have
achieved a degree of standardization.

The committees also monitor the
progress of numerous standing work­
ing groups and ad hoc working groups
in their respective aress as foUows:

Stancla.rd Working Groups-area
communications systems, com bat
communications equipment, technical
armor, safety and test procedures for
mines and demolitions, clothing and
equipment, field service equipment,
foods and rations, chemical warfare,
biological warfare, radiological de­
fense, night vision.

Ad Hoc Worlci1tg Groups-short­
range reconnaissance drone system,
night vision aids for engineer use,
proof testing, medium mortar, heavy
mortar, vehicle rapid fire weapon sys­
tem, radio relay set-low traffic capac­
ity, laser range-finding devices.

Coordination and information ex­
change is accomplished with the
ABCA countries through U.S. Army
Standardization Offices maintained by
OCRD in England, Canada and Aus­
tralia. (See Arrnll R&D Newsmag·
azine, March 1962, p. 16, and May
1964, p. 34..)

Direct communication channels are
used for appropriate matters be­
tween those offices and USAMC head­

(Continued on page !!l)
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SATCOM Satellite Telephone Call Spans 3Continents, 2O(eans
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ferent types of communications satel­
lites and spanned a relatively short
distance. From the SATCOM ship­
board terminal on the USNS Kings­
port, then off Africa, a test circuit
was established in 1963 through
SYNCOM n to Lakehurst, N.J.,
then by land line to an ITT terminal
at Nutley, N.J., for relay through
NASA's medium altitude satellite
"RELAY II" to South America.

Tbe Army SATCOM Agency, a
project manager acl;ivity under the
Army Materiel Command, is re­
sponsible for the Army's portion of
the Defen... Satellite Communication.
Program-research, development and
testing of the surface communica­
tions facilities needed to communi­
cate with planned Department of De­
fense satellites. The Defense Com­
munications Agency exercises over­
all integration of the program, and
the Air Force will develop and
launch the communications satellite.

The satellite communications sta­
tions are operated by the U.S. Army
Strategic Communications Command,
under Maj Gen Richard J. Meyer.
His command will continue to be re­
sponsible for manning the satellite
communication system ground sta­
tions for the Army after the network
has progressed from the R&D
pbase into a fUlly operational status.

The newly installed terminal in
Asmara was developed by Bendix
Radio for the Army SATCOM Agen­
cy. Called the AN/MSC-44, it was
formerly located at Fort Dix, N.J., as
a part of SATCOM Station No. 1.
This terminal played a key role in
the first SATCOM experimental net­
work established across the Atlantic
using SYNCOM II in July 1968.
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were just next door, Sir, eveu though
we're being relayed through two
space satellites and three SATCOM
surface terminals."

The experimental call was made
possible by two highly successful ex­
perimental communications satellites
SYNCOM II and SYNCOM III, de­
veloped for the National Aeronautics
and Space Administration by Hughes
Aircraft Co. NASA launched and po­
sitioned both satellites in space 22,­
300 miles above the earth, with SYN­
COM II over the Indian Ocean, and
SYNCOM III over the internatioual
date line in the Pacific.

The voice test was relayed by
SYNCOM II from Asmara to Saigon,
where the SATCOM Agency is test­
ing two small, highly transportahle
satellite communication terminals.
Located side-hy-side, but operating
in opposite directions, the terminals
could relay the signals from SYN­
COM II to SYNCOM III over the
Pacific Ocean. From there the cir­
cuit returned to earth at SATCOM
Station No.2, Camp Roberts, Calif.,
and was sent by conventional land
lines to the SATCOM Agency Test
Operations Center at Fort Monmouth.

The experimental circuit erased a
record set last June for the lougest
satellite communications link, which
covered over 8,000 laud miles between
SATCOM stations in the Philippines
and at Fort Dix/Lakehurst, N.J. At
that time NASA was moving SYN­
COM II westward from its former
Atlantic Ocean position. The old
record was set just as SYNCOM II
was passing over the horizon out of
line-of-sight with Fort nix.

The first communications link uti­
lizing two satellites involved two dif-

A phone call spanning three con­
tinents and two oceans recently set a
new record as the longest satellite
communication link ever established
across the face of the earth.

Credited as the first double-hop
link ever established between two
synchronous 0 r bit communication
satellites, the experimental call was
made from the U.S. Army Satellite
Communications Agency (SATCOM),
Fort Monmouth, N.J., to Asmara,
Ethiopia.

As part of the normal test mission
of SATCOM, the conversation was
held between SATCOM commander
Brig Gen J. Wilson Johnston and one
of his test conductors, Lt David H.
Thornton on duty in Asmara.

"We are taking part in an historic
communications achievement," Gen­
eral Johnston told Lt Thornton.
Serving as satellite communication
technical adviser to the U.S. Army
Strategic Communications Command
in Asmara, which will man and op­
erate a newly installed satellite com­
munications station there, Lt Thorn­
ton was conducting the operational
readiness testing of the terminal.

As their voices traveled across
more than 17,000 miles of the earth's
surface, Lt Thornton replie<!: ''1 can
hear you just as clearly as it you

USAEPG Completing Tesh
On MiniQture Helmet Radio

Engineering tests on the Army's
pint-sized helmet radio, designed to
provide an electronic communications
link between a squad leader and squad
members are nearing completion at
the U.S. Army Electronic Proving
Ground, Fort Huachuca, Ariz.

The ANIPRR.-9 radio receiver and
ANIPRT-4 transmitter are manu­
factured by Delco Radio, Kokomo,
Ind. The AN/PRT-4 broadcasts in
the 47-57 mc. range and weighs ap­
proximately 20 ounces. The ANI
PRR-9 weighs only half a pound and
is fastened to the rim of the combat
helmet or can be carried in the pock­
et. Both operate on small batteries.

The system enables the squad
leader to both ta.lk and listen and
members of the squad to hear in­
structions. The Army considers that
the system will make the infantry
squad more effective in combat and
may save lives because there will be
less need for arm and hand signals
which can draw enemy fire.

Additional tests will be conducted
to determine how well the radios
work with other Army communica­
tions equipment without creating mu­
tual interference.

10 ARMY RESEARCH AND DEVELOPMENT NEWSIIIAGAZINE APRIL 1965



AAFSS Enters Project Definition Phase

SATCOM Official Discusses Satellite Terminals

The Advanced Aerial Fire Support
System (~'SS) has entered the
Project Definition Phase (PDP) with
award of a $900,000 Army contract.

Lockheed California Corp. was se­
lected along with the Sikorsky Air­
craft Division of United Aircraft
Corp., from among 12 contract pro­
posals, to perform the 6-month
phase. The U.S. Anny Transporta­
tion Research Command, Fort Eustis,
Va., awarded the Lockheed contract
and Is preparing the Sikorsky con­
tract.

The Project Definition Phase is a
formal step preceding full-scale de­
velopment, during which preliminary
engineering and contract and man­
agement planning are accomplished
in an environment that encourages
realism and objectivity.

The AAFSS was conceived as a

The evolution of Army satellite
communication terminals was traced
last month by Samuel P. Brown,
technical director, U.S. Army Satel­
lite Communications (SATCOM)
Agency, Fort Monmouth, N.J.

Speaking at a 4-day Unmanned
Spacecraft Meeting of the American
Institute of Aeronautics and Astro­
nautics (AIAA) in Los Angeles,
Brown described terminal develop­
ment from 1946 to the present, 88Y­
ing in part:

"The next generation of ground
stations for satellite communications
is concentrated on developing the
design bridge to the future-small,
lightweight, long-life, inexpenlllve,
high-capacity terminals capable of
rapid deployment to meet all military
contingencies. There has been a
natural progression in surface ter­
minal design from fixed installations
to a more flexible surface environ­
ment responsive to military needs."

As examples of this trend, he de­
tailed the evolution in such Army
transmitting and receiving facilities
from Project DIANA in 1946, which
initiated space communications and
employed the moon as a passive
satellite, through the use of the first
active satellites in Projects SCORE
and COURIER in 1958 and 1960.

Continuing, he described the ter­
minals developed for the next project,
ADVENT, from 1960-62, and those
now in use with NASA's SYNCOM
sawllites launched in 1963 and 1964.

Describing air-transportable termi­
nals now being developed under the
direction of the SATCOM Agency for
use in the Defense Communications

stahle, manned aerial weapon plat­
form equipped with a variety of
weapons to provide the Anny with
the capability of ellCorting troop-car­
rying helicopters and associated fire
support.

The integrated aerial fire support
system will include armament,
avionics and fire control equipment.
It will have a vertical takeoff and
landing capability and will be de­
signed to be maintained in the for­
ward area of the combat zone.

At the completion of the Project
Definition Phase and after the two
contractors' reports and engineering
development proposals hsve been
evaluated, the Anny will make one
of the following alternative recom­
mendations to the Department of De­
fense:

Undertake full scale development,

Satellite Program, he listed two
types. The larger AN/MSC-46
(Mark Ib), scheduled for completion
this year, will serve the Defense
Communications System in long-haul
applications. The smaller Mark IV
type terminals built in 1963-1964 will
continue to provide a base for the
future development of terminals
suitable for tactical applications.

Future improvements in terminal
design "will be made in the areas of
increased rt!llability, greater trans­
portability, greater communications
capacity, survivability, and reduced
costs," he stated.

Brown credited the SATCOM
Agency's participation in Project
SYNCOM and the preparation for its
station development and communica­
tions testing mission in the Defense
Communications Satellite Program
with stimulating present and future
improvements in terminal design and
capability. Un del' a NASAIDoD
agreement, the SATeOM Agency
provides the stations and conducts
the communications tests with the
SYNCOM satellites.

He also commented on future de­
velopments needed in communications
satellites, noting the requirements
imposed on terminals by the low ef­
fective radiated power (ERP) of
satellites now in use. The latter im­
provement may require the use of
nuclear power to increase transmis­
sion from the satellite to the termi­
nal, according to Brown.

"The most critical link in conven­
tional communications satellite sys­
tems is the down link, which, to date,
has required the UJle of sophi3ticated

undertake further exploratory Or ad­
vanced development of key compo­
nents, defer or abandon the develop­
ment effort, proceed with further
project definition, proceed with the
development by an alternative source.

In addition to its weapons, vertical
takeoff, and forward area capabili­
ties, AAFSS performance character­
istics include a cruising speed of 196
knots, dash speed of 220 knots, and
an endurance of 3 hoUrs for a 2-man
crew.

TRECOM Aw..... XV-9A Contr.ct

The U.S. Army Transportation Re­
seareb Command, Ft. Eustis, Va., re­
cently awarded the Hughes Tool Co.
Aircraft Division, Calif., an $886,000
research contract to conduct a design
study of a 12- to 20-ton payload hot­
cycle rotor system and to conduct a
20-hour flight test program using the
XV-9A hot-cycle research aircraft at
Edwards Air Force Base, Calif.

techniques in the surface terminals
to offset the low ERP of the satel­
lites," he said.

Tbe prospects tor satellite im­
provement are good, he said, "based
on the lessons learned from the
SYNCOM spin-stabilized and the ap­
proaches planned for the DoD's ini­
tial Defense Communications Satel­
lite Project and NASA's Applications
Technology Satellite Program."

Coauthor of the paper presented by
Mr. Brown is Mr. Rollin G. Keyes,
SATCOM Agency assistant technical
director.

A charter member of the SATCOM
Agency, Brown has been closely asso­
ciated since 1946 with developments
in military raaio relay, tropospheric
scatter, time division multiplex, and
satellite communication systems.
Recipient of a number of Outstanding
Performance Awards, he is a member
of the AIAA, a senior member of the
Institute of Electrical and Electronics
Engineers and is the author of many
technical papers.

Samuel P. Bro1n1
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Army Mathematicians Slate Meet at Frankford Arsenal

Clark Retires as USARJ CG,
Fellenz Named as Successor

Former Director of Army Research
Maj Gen Chester W. Clark, who de·
parted in August 1963 for his pres­
ent assignment as commanding gen­
eral of the U.S. Army Japan, is
scheduled to retire from the Army
Apr. 30.

Maj Gen Lloyd E. Fellenz, current­
ly director of Chemical-Biological­
Radiological and Nuclear Operations
in the Office of the Assistant Chief
of Staff for Foree Development
(ACSFOR), Washington, D.C., will
succeed General Clark.

Associates esteem General Clark as
a trained educator whose scientific
and administrative talents served the
Army well when he was called into
military service in World War II. Ac­
tually, his Army training began as a
Reserve second lieutenant in 1927.

Born July 18, 1906, in San Fran­
cisco, Calif., General Clark a~nded

the University of California, earning
a B.S. degree in chemistry (1927)
and an M.S. in chemistry and physics
(1929). His Ph. D. degree was earned
at the University of Leyden, the
Netherlands, in 1935.

For six years he taught mathe­
matics and chemistry at the Univer­
sity of California and San Francisco
City College; and for one year follow­
ing World War II was on the staff
of the Johns Hopkins University,
where he did research in cryogenics
(low-temperature physics).

He was also a consultant and phy.
sicist at the Naval Research Labora­
tory in Washington, D.C., where he
helped initiate the low-temperature
research program.

From 1947 to 1954, he was assist­
ant director of the Ballistic Research
Laboratories at Aberdeen Proving
Ground, Md., and later director of
R&D activities lit Picatinny Arsenal,
Dover, N.J.

After a tour as Deputy G-4 of the
Eighth Army in Korea (1954-55), he
joined the R&D Division, Office, Chief
of Ordnance. First he served as chief
of the Guided Missile Systems Branch,
next as chief of the Division in June
1958, then as assistant chief of Ord­
nanCe for R&D until he was assigned
as Director of Army Research in the
Office, Chief of Research and Devel­
opment ill April 1962.

MAJ GEN LLOYD E. FELLENZ,
the incoming 53-year-old USARJ
commander, graduated from the U.S.
Military Academy with a B.S. degree
in 1934. Prior to his ACSFOR as­
signment, General Fellenz was com-

Maj Gen Chester W. Clark

mander of Deseret Test Center, Fort
Douglas, Utah.

He previously served with the In­
fantry until 1940, when he transferred
to the Chemical Corps and was as­
signed to Edgewood Arsenal, Md.,
with the Industrial Engineering Divi­
sion and Chemical Warfare Board.
Leaving the Arsenal in 1948, he par·
ticipated in the Sicilian Campaign in
the l\ilediterranean Theater of Oper­
ations.

Upon returning to the States, he
was assigned to the War Department
General Staff until 1946 when he be­
came the post commander of Camp
DetriCk, Md. Mter completing the
National War College course, he was
assigned to the Office of the Joint
Chiefs of Staff.

The Conference of Army Mathema­
ticians at Frankford Arsenal, Phila­
delphia, Pa., June 9-10, will attract
representatives of almost every ma­
jor Army installation in the United
States.

Sponsored by the Army Mathema­
tics Steering Committee (AMSC) on
behalf of the Chief of Research and
Development, the conference is the
eleventh of a series initiated in 1954
under sponsorship of the former Of­
fice of Ordnance Research.

The meetings are designed to pro­
vide a forum for problems currently
facing mathematicians throughout the
Army, to elicit possible approaches
to solutions to the problems, and to
acquaint outside mathematicians with
pending problems of Army concern.

Approximately 60 delegates will
participate. The 2-phase program
will be highlighted by a speech on
"Mututal Applications of Graphs and
Matrices" by Prof. Frank Harary,
University of Michigan.

The first part will include about 20

Maj Gen Lloyd E. Fellenz

In 1952, he was assigned to Fort
Bragg, N.C., as commander of the
81st Chemical Group and the Chem­
ical Officer, 18th Airborne Corps.
After a year at Fort Bragg, he was
assigned to Fort Monroe, Va., as
Chemical Officer of the Continental
Army Command.

In 1956, he was assigned to the
Army Chemical Center, Md., as
deputy commander and later as com­
mander of the Chemical Warfare Lab­
oratories. Appointed assistant chief
Chemical Officer for Planning and
Doctrine in 1959, he later served as
director for Military Operations in
the Office of the Chief Chemical Offi­
cer until he became commanding gen­
eral of the Army Chemical Center
in 1961.

presentations of 30-minute papers
contributed by Army and university
personnel. This enables Army and
university mathematicians to share
findings of their scientific research.

The second phase includes three
20-minute papers of a clinical nature
on particnlarly diflicult problems pre­
sented by Army scientists. Through
the clinical approach, the speakers
presenting the problems get the bene­
fit of discussion and suggestions made
by the conferees.

Joseph Weinsten of the U.S. Army
Electronics R&D Laboratories, Fort
Monmouth, N.J., is program chairman
and Henry Kahn, Frankford Arsenal,
Philadelphia, Pa., is chairman of local
arrangements.

April 28 is the deadline for the sub­
mission of papers, which should be
directed to Dr. Francis G. Dressel,
Mathematics Division, Army Re­
search Office-Durham, Box eM Duke
Station, Durham, N.C. Formal invi­
tations will be issued about May 12.
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Costa Rica Study Uses Life Zone Plant Classification System

Dr. Kotula Directs Cadet Leader Task at USAPRO

A natural life zone system for clas­
suying plant associations is being
evaluated in Costa Rica for the Ad­
vanced Research Projects Agency
(ARPA) under a $280,000 contract
managed by the U.S. Army Research
Office.

Titled "Research on a Bio-Ecologi­
cal Classification for Military En­
vironments Found in Tropical Lati­
tudes," the study is being performed
by Wilson, Nuttall, Raimond Engi­
neers Inc., Chestertown, Md.

Dr. L. R. Holdridge, principal in­
vestigator for the project, developed
the natural lue zone system of clas­
sifying plant associations, which is
based on the relationship that exists
between climate and vegetation.

The Holdridge bioecological classi­
fication of plant associations has al­
ready been partially validated in the
tropics where such organization is
most needed. The system waa previ­
ously used in mapping life zones in
Guatemala, El Salvador, Honduras,
Nicaragua, Panama, Colombia, Equa­
dol' and Haiti. Venezuela is also
being mapped, and Bolivia has re­
quested mapping.

Investigative teams are conducting
the research project at 11 Costa
Rican study sites that represent eight
1i£e zones including: tropical wet,
tropical moist, tropical dry, subtropi­
cal wet, subtropical rain, lower mon­
tane rain, and montane rain.

The ultimate goal of the study is
to make possible the identification of
classes of vegetation associations by
means of remote sensing devices and
thereby, through knowledge of these
relationships, determine the values
of other significant environmental
characteristics.

More detailed goals of the field
study an to:

• Identify the zonal vegetation as­
sociations for a number of tropical
life zones at the 11 aites to describe
their characteristic physiognomy and
life forms and catalog their dominant
species, and to describe fully the cor­
responding zonal soils and moisture
regimes.

• Identify and describe fully a
number of non-zonal llSJlociations and
their sites and to identify the site
factors apparently responsible for the
non-zonal configurations.

• Suggest ground and air identifi­
cation "keys" for the several zonal
and non·zonal associations.

• Describe each stand of each as­
sociation fully in terms of the cur·
rent WESIMEGA vegetation and
soils measurement systems.

• Examine, in terms of the WESt

MEGA measurements, the kinds and
degrees of internal, structural and
site consistency of phytoecologically
equivalent vegetative communities.

An interim data report has been
prepared by the contractor covering

Cadet Leader's Task, a U.S. Army
Personnel Research Office study con­
cerned with behavior prediction of
u.s. Army junior officers, is now
headed by Dr. Leo J. Kotula, who re­
cently returned from a year of duty
as a consultant to the Republic of
Korea Army.

Major research in this task cur­
rently deals with prediction of resig­
nations at the U.S. Military Acad­
emy, a problem which has been re­
ceiving USAPRO study for a num­
ber of years.

As a USAPRO senior stalf member
who joined the organization in 1967,
Dr. Kotula served with and later
became chief of the U.S. Army Hu­
man Factors and Operations Re­
search Unit in Korea.

Organized to assist the Office of
the Adjutant General, Republic of
Korea Army, in developing improved
Korean Army selection and classifi­
cation procedures, the Unit is spon­
sored by the Office of the Chief of
Research and Development, U.S.
Army.

Dr. Kotula's specific mission was to
provide advice on psychological meas­
urements and selection tests appro­
priate for the Korean culture. In the
past, the Korean Army used tests
which were primarily copies of U.S.
Army instruments. These tests were
judged to be of limited value in a
culture characterized by a relatively
low educational level and by a limited
development of technical knowledge,
skills and language.

Present chief of the Korean unit is

results of the investigations through
the wet season of the project in Costa
Rica. A final report integrating dry
season and wet season data will be
prepared at the conclusion of the con­
tract, scheduled for October.

Lt Col Paul N. Casper. Initial di­
rector was Dr. E. Kenneth Karcher,
chief, Social Sciences Branch, Human
Factors and Operations ~search Di­
vision, U.S. Army Research Office.

Under Dr. Kotula's advisement, a
comprehensive research program was
initiated hy the Korean Army Adju­
tant General in February 1964. It
resulted in development of a new
qualification test battery and a new
classification test battery. Korean
research personnel were indoctrinated
on the various requirements for test
development and validation.

Progress made in the research pro­
gram in 1964 was covered in four
Psychological Research Reports, the
first to be printed by Korean Army
Adjutant General's Office. Prior to
Dr. Kotula's departure from Korea, a
firm base was established for re­
search programed during 1965, when
work on the validation of the two test
batteries is expected to be completed.

In addition to the ROTC problems
involved in Cadet Leader's Task,
which recently have become more
pressing, greater attention is being
concentrated on selection of individ­
uals for MS I (freshman year in col­
lege).

Also included in the task will be
the development and standardization
of new measures for selection of
cadets for advanced ROTC. A rela­
tively new problem is development of
techniques for identifying high school
students suitable for two and four­
year scholarships in ROTC.

Dr. Kotula received his undergrad­
uate degree in 1947 from the Univer­
sity of Buffalo and his M.S. in 1949
and Ph.D. in 1961 from the Univer­
sity of Pi ttsburgh. His experience
in personnel research goes back to
World War II days, when he was in­
volved with personnel research while
in unuorm. From 1952-57, he was
a research scientist at the American
Institutes for Research.
YUH-l B Sets Level Flight Record

A YUH-1B he lie 0 pte l' recently
achieved level.flight speeds of 250
m.p.h., eclipsing all known world speed
records for rotorcraft. Modified by
addition of wings, auxiliary turbojet
engines and a streamlined fuselage,
the research Iroquois was flown by
Bell Aircraft test pilota.
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Dr. Leonard E. Wood

leaving the earth's great complexity
of rocks and structures.

The Plutonists argued that fire
(igneous and volcanic) and water
were major factors in development
of the earth's geologic 3Uccession. In
the nearly 30 years that it took the
Plutonists to prove their case, a great
amount of field investigation took
place and the geological sciences be­
came firmly entrenched among mod­
ern sciences.

Growth of the earth sciences has in
general developed with the evolution
of industry. Where the need grew
for a mineral product such as iron,
coal or oil, the science provided means
of finding and extracting commercial
quantities. On the other hand, some
industries may relate their existence
to a newly discovered mineral or to
a geologic technique.

The need to exploit our mineral
wealth has spurred not only greater
efforts in the search for mineral de­
posits; it also has created a need for
a better understanding of the dynamic
forces within and acting upon the
esrth. New techniques adapted to
finding and analyzing mineral re­
sources have subsequently been util­
i2ed to provide basic knowledge valu.
able to our missile guidance, com­
munication, electronics and detection
systems.

The breed of geologist also has
changed rapidly. He has evolved
from the 18th century gentleman,
self-educated in the science because
of an intense curiosity, to the scholar
of the 19th and early 20th centuries.
The latter also learned much of his
geology in the field and made his in­
terpretations from what he saw on
the earth's surface.

Then came the laboratory geologist,
versed in X-ray diffraction and the

Dr. Leonard E. Wood, who holds B.s. and M.S.
degrees in geology Irom the University of Ken­
tucky and a Ph. D. Irom Michigan State Uni­
1Iersity, joined the GeophysicaJ. Sciences Branch,
Environmental Science8 Division of the U.S.
Army Research Office in January 1969. PrWr
to joining USARO, he 8eroed all a geologist with
the International Mineral and Che1nical Corp.,
Chicago., lll.; the Waballh Iron. Co. Mon.treal,
Can.ada; the Military Geolouy Branch 01 the
Geological Suroell; and with the Mobile Oil Co.
in West Te:l;a8, Venezuela, and Libya. He is a
member 01 various prolessional organuation8
and societiss, and has published articles on Bedi­
,nentary petrology in technical journals.

ena of the earth. Generally these men
related the earthly phenomena to ac­
tions of the stars rather than to
forces within the earth itself.

It was Agricola (George Bauer)
who set forth the first sound theories
on the origin of rocks and minerals
in his treatise "De Re Metallica" in
the 1500s. In spite of his progres­
sive theories, many idess in the geo­
logical sciences that persisted for
years related rocks to hirds, animals,
plants, trees, vegetables and stars.
In fact, some of the early Greek stu·
dents of the earth sciences thought
that male and female rocks existed
and had the power of reproducing
their kind.

The state-of-the-art developed rap­
idly in the 1700s and 1800s, with ma­
jor growth centered in England, Ger­
many and the United States. The
strong German influence in the sci­
ence is reflected in the German origin
of much of the geologic terminology.
As the science developed, it was dis­
covered that the present actually did
provide clues to the past; thus many
of the geologic theories based either
On superstition or poor reasoning
were discarded.

During the latter part of the 18th
and the first quarter of the 19th cen­
tury, the era of imagination and
wonder stories ended and geology was
elevated to the rank of a resl science.
The battle hetween the Neptunista,
led by Professor Werner at the Uni­
versity of Freiberg, and the Pluton­
ists, who were led by Hutton at the
University of Edinburgh, was fought
during this period.

In essence, Werner thought that all
rock was derived through precipita­
tion out of the primeval seas which
covered the entire world, and that
these seas eventually "vanished,"

The Earth Sciences: From the Neptunist to the Isotope Geologist
by Dr. Leonard E. Wood

The earth came into being at 9:00
a.m. the 26th of October, 4004 B.C.,
according to a statement made in
1654 by the Reverend James Usher.
He did not say how it happened­
whether it grew from a cloud of
dust, was cast from the sun as a
gaseous quasi-molten mas s, or
emerged from a pod.

Nevertheless, for over a century
it was heresy in the Christian world
to aS3Ume more than 6000 years for
the formation of all geologie features,
and in those times all geologic fea­
tures were considered to be of ca­
tastrophic origin, that is, born through
a sudden and violent event, rather
than by slow, orderly evolution.

Not until 1785 did the Scottish
gentleman farmer-geologist James
Hutton argue his doctrine of uniform­
itarianism. His theory was that the
present is the key to the past and
that, given sufficient time, the proc­
esses now at work could have pro­
duced all of the geologic features on
the globe.

What Hutton may not have real­
ized is that many of our geologie
features are second or third. gener­
ation; that they have been destroyed
by erosion and rebuilt or rejuvenated
on more than one occasion.

Nevertheless, he did recognize that
the earth is a complex mechanism, so
much that he was moved to say that,
"We find no vestige of a beginning,
no prospect of an end."

Today, geologists and geophysicists
base their work on this premise-the
present is the key to the past--in
seeking evidence of ancient shore­
lines, climates, magnetic poles and
topographical features. The answers
to many of our most profound prob­
lems in geodetica, geomagnetism, or
even nuclear blast detection lay in
phenomena which occured in or on
the earth millions of years ago.

The birth of the geological sciences
is traced far beyond Usher and Hut­
ton. The Greeks gave ilonsiderable
thought to the earth's features. In
fact, the "wise meu of Greece," who
later hecame known as philosophers,
speculated Oll the origin of the uni­
verse.

Of the many ideas which evolved,
some held that all things had their
origin in water, others thought they
were derived from air, while still
others theori2ed that fire was the
essential principle of the universe.

The Greeks Aristotle and Strabo,
and later the Romans Pliny and Cato,
were among the many who wrote
voluminously of the geologic phenom-
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pressure bomb, as well as the mathe­
matical and statistical theorist who,
in many instances, had the dubious
privilege of sampling rock in the field
Or in a mine for study. In all fair­
ness, however, today's geologist is
the most sophisticated and cosmopoli­
tan of the lot.

More stories which stir the imagi­
nation have been written or told about
the American prospector and his
lonely search for wealth in the moun­
tains than probably ever will be writ­
ten about the modern geologist. The
prospector "knew" the rocks. If he
found his fortune, it was not always
by luck alone, even though he did not
fully understand why the rocks were
situated the way they were and why
mineral deposits came to be.

Many a fortune, however, was lost
or never found to begin with because
of this lack of fundamental knowl­
edge of the earth and its inherent
forees. Nevertheless, many men spent
their lives literally grubbing for an
existence in the mountains, and they
neither knew nor desired any other
means of livelihood.

One incident is recalled where two
old Appalachian prospectors, who had
spent their entire lives working
claims, had managed to accumulate a
small sum from mining one of World
War U's most critical minerals-­
mica, from the Carolina pegmatites.
They concluded that lest they die
knowing no other profession, they
should strike out across the U.S. to
see and do other things. Their trav­
els took them to an Ohio farm where
they were engaged to dig potatoes.

The farmer, having put them to
work, returned some hours later to
survey their efforts. He was some­
what distressed to find a mountain of
dirt surrounding a cavernous hole,
deep in which both men were digging
feverishly. They hastened to tell him
that he had one helluva vein of pota­
toes near the surface, but they had
lost it somewhere.

Fortunately, the modern prospector
is more cosmopolitan. His back­
ground is both diversified and broad.
Techniques now run the gamut from
airborne magnetometer and infrared
surveys of the surface to gravity and
seismograph surveys of the deep sub­
surface layers and are by no means
restricted to the search for mineral­
ized areas. They are used to deter­
mine, for example, the variations in
the gravitational field of the earth
by shipborne, airborne and satellite
observations.

Perturbations of the gravitational
field determined by these methods are
yielding significant information about
density inhomogeneitit!s in the man­
tle. Analyses and observations of

magneto-telluric currents induced by
fluctuations of the earth's magnetic
field are made to determine the ver­
tical and horizontal variations of elec­
trical conductivity in the mantel and
at depth.

Information resulting from seismo­
logical and crustal heat-flow studielr
has added to our store of knowledge
of the interior of the earth, permit­
ting review of its past and prediction
of its futnre.

The Army Research Council Re­
port states that "... a better under­
standing of the physical processes
within the earth can result in major
advances and improvements in such
Army functions as ground mobility,
protection of the soldier, guerrilla
warfare, lrUrVeiliance and detection,
and strategic and technical planning
and operations."

This is not a new concept. It mere­
ly reflects the complexities of mod­
ern warfare. The importance of
utilizing the earth sciences has been
recognized since warfare has been
recorded. High ground for tactical
advantage and caves or natural bar­
riers for protection have been ex­
ploited since Genghis Khan was the
master stategist in the East.

A more recent instance in which
mining and geologic techniques were
used in warfare is described by Bruce
Catton in his book about the Civil
War, "A Stillness at Appomattox."
During the summer of 1864, a Con­
federate stronghold on the outskirts
of Petersburg, Virginia, was under­
mined with a 6OQ-foot shaft dug by
the 84th Pennsylvania Regiment,
which consisted mostly of coal miners
and mining engineers. A charge of
8,000 pounds of powder blew a hole
in the Confederate line 60 feet across
and 80 feet deep. It created a gap
in the Confederate chain of defense
500 yards wide.

Although the tunneling was well
conceived and successfully engineered,
in this instance the military action
that followed was not. Union soldiers,
awed by the havoc they had created,
wel·e too busy sightseeing and free­
ing Confederate soldiers from the
cave-ins to take advantage of the op­
portunity presented them.

Trained geologists were used by
the military for the first time in the
Russo-Japanese war in 1904 when the
Russians assigned earth scientists to
plan underground structural fortifica­
tions. Not many years later, the
British used geologists in World War
I to locate water-bearing strata that
would assure a conlrtant water sup­
ply for military operations.

In the latter part of 1944, north­
west U.S. and Canadian forests were
subjected to mass attack by Japanese

incendiary balloons. More than 9,000
were reported to have reached the
North American continent via the pre­
vailing winds. Sand recovered from
a ballast bag attached to one of the
balloons enabled the mineralogist to
determine the exact location of the
previously secret Japanese launching
site. An unverified story tells of a
soil scientist locating enemy home
airbases from distinctive soils recov­
ered from the boots of downed Ger­
man pilots.

Since World War II both the Army
and the scientific community have
recognized the need for research in
the earth sciences. After some 20
years of effort, the challenges are
still great. The National Academy of
Sciences, for example, has recently
published a 10-year plan for earth
science research. In essence, it says
that the earth we live on is still
more of a mystery than are the char­
acteristics of the moon's surface
some 250,000 miles away.

To plan and conduct its program
today in earth sciences, and to bring
to bear some applicability to the
Army and scientific community from
the earthly phenomena, the Army
employs more than 125 earth scien­
tists--geologists, geophysicists, geo­
desists, and geomagnetists in its of­
fice and laboratory network.

In addition, and closely allied to this
group, are more than 200 physical
geographers, soil scientists, photo­
grammetrists and remote-sensing sci­
entists. More than 200 engineering
geologists conduct geological studies
of all kinds in the Civil Works and
Military Construction Divisions of the
Corps of Engineers.

Tbe greater portion of Corps of
Engineers geologists are engaged in
conducting on-site surveys for dams,
aqueducts, missile silos or under­
round structures. Twenty geologists
and geophysicists and 18 engineers,
physicists and soil scientista with
geological training are physically lo­
cated at the U.S. Army Engineers
Waterways Ex per i men t Station
(WESl, Vickshurg, Mississippi.

On a priority basis, WES person­
nel may be asked to perform any
geologic investigation or research re­
quested by the Corps of Engineers;
however, one of their major efforts
is in terrain analysis. Their goal is
to perfect a system to quantify the
identifying parameters of the land­
scape so that the impact of a given
terrain environment on a militry op­
eration can be evaluated.

Soil mechanics, infrared and radar
techniques on soils, X-ray diffraction
and spectroscopy, clay mineralogy,
sedimentation and blast and shock

(Continued on page 1I~)
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Paul D. Olejar

Earl O. Hannaz

University of Arizona (1961). His
decorations include the Silver Star
and Purple Heart with Oak Leaf
Cluster. He is coautho? of "A Con­
tractor's Guide to Defense Procure­
ment."

EARL HANNSZ previously served
as a supervisory procurement agent
with the Defense Supply Agency and
a procurement agency and supervis­
ory procurement analyst with the
Federal Aviation Agency before his
OCRD assignment. He began Fed­
eral service in 1939, serving three
years with the Department of Com­
merce, four years with the Recon­
struction Finance Corp. and 12 years
with the Department of Commerce in
accounting and contracting positions.

He holds a B.C.S. degree in ac­
counting and law from Benjamin
Franklin University, Washington,
D.C. and an M.F.A. degree in finan­
cial administration from Columbus
UJriversity, Wasbington, D.C. He bas
also completed graduate work at
George Washington University and
the University of Toledo.

Kwajalein CO Returns
To Redstone Assignment

Col Glenn Crane returned to Red­
stone (Ala.) Arsenal recently as spe­
cial assistant to Brig Gen Howard
P. Persons, Deputy CG for Defense
Systems at tbe Army Missile Com­
mand, after serving a tour of duty as
CO of the Kwajalein TBllt Site in the
Pacific.

A veteran of more than 20 years
of Army experience, Col Crane for­
merly served at Redstone as Nike
Zeus project manager and earlier was
special assistant to Maj Gen John
Medaris, then commanding general of
Army Ordnance Missile Command.

An electrical engineering graduate
of the University of Missouri, he also
studied engineering at Shrivenham
UJriversity in England, then returned
to the United States and earned a
master's degree in business adminis­
tration at George Washington Uni­
versity. Col Crane also attended the
Industrial College of the Armed
Forces in Washington, D.C.

Maj Clair L. Rishell

Army Research Office staff in Novem­
ber 1963 as chief of the Research and
Analysis Branch, Scientific and Tech­
nical Information Division. He served
as Department of Defense representa­
tive on the National Chemical Infor­
mation Program during the early
planning phase and also was one of
the project officers for the Army
Chemical Information Data System
(CmS).

Another of his major activities
while with USARO was service as
the principal Army member of a
technical working group that de­
veloped the automated Department of
Defense Form 1498 reporting system
for research and technology at work
unit level. He also helped to estab­
lish -the Army Technical Library Im­
provement Studies (Project ATUS).

Prior to assignment with USARO,
Olejar was chief, Technical Informa­
tion Division, Edgewood (Md.) Ar­
senal. Earlier Government service
included eight years with the Depart­
ment of Agriculture and two years
with the Department of Interior.

year in Korea in Infantry assign­
ments.

Maj Rishell holds a B.S. degree
from the University of Maryland in
military science (1955) and a Master
of Business Administration from the

New Personnel Assigned to aeRO
Maj Clair L. Rishell was recently assigned to the

Standardization Branch, International Division, OCRD.
Earl O. Hanns?; joined the Contracts and Grants
Branch, Research Programs Office. U.S. Army Research
Office, OCRD, as a contract pricing analyst.

Maj Rishell assumed his new assignment after a year
in the Personnel Management Office, Office of Personnel
Operations, Department of the Army, Washington, D.C.,
and a year as a programer with the Military Assistance
Advisory Group in Libya.

Previous assignments have included, chief, Logistics
Purchases Branch and Contracts Division, U.S. Army
ElectroJric Proving Ground (Fort Hua­
chuca, Ariz.) Processing Office, 1961­
62; assistant action control officer, Of­
fice of the Deputy Chief of Staff for
Personnel and Plans Office, Office of
the Chief Signal Officer, 1956-68; he
also served a year in Germany and a

2 USARO Key Staff Members Assume NSF Posts
Two u.s. Army Research Office

key staff members accepted National
Science Foundation employment early
in April. Dr. Bernard R. Stein be­
eame staff associate, Office of Science
Resources Planning, and Paul D.
Olejar is coordinator for the National
Chemical Iniormation Program.

Dr. Stein joined the Army Re­
search Office staff soon after the or­
ganization was established, in March
1958, and gained prominence as the
author of ARO Status Report No. 1
on Fuel Cells. In addition to distri­
bution to all Government agencies,
more than 1,800 copies of this report
were sold through the Office of Tech­
nical Services, Department of Com­
merce.

Before transferring in 1960 to the
U.S. Army R&D Group, Frankfurt,
Germany, Dr. Stein initiated ARO
Status Report No. 2 on Fuel Cells.
This was coauthored by Ernst M.
Cohn, who left USARO for a promo­
tion with the National Science Foun­
dation in April 1962.

While serving in Germany, Dr.
Stein was chief of the Chemistry
Branch, witb responsibility for the
contract program in cbemistry. He
also served as liaison with European
scientists in industrial, university and
governmental laboratories in Eu?ope.

Dr. Stein obtained his Ph. D. de­
gree from the University of Goettin­
gen in Germany and was a post-doc­
toral Fellow at the University of Ot­
tawa. He earned a B.S. degree from
Northeastern University, B 0 S ton,
Mass., in 1949 and an M.S. degree in
chemistry from the University of
Tennessee in 1950, prior to two years
of study at Catholic UJriversity in
Washington, D.C.

PAUL D. OLEJAR joined the
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Microelectronics Revolutionizing Equipment Design
(From 111'1 Army Electronie8 Laborlltoriea Fa.ct Skeet)

ECOM Appoints Directors
Of New Electronics Division

Dr. Jamea D. Meindl and Robert
A. Gilrhold have been named aeting
director and deputy director, respec­
tively, of a new working group estab­
lished at the U.S. Army Electronics
Command (ECOM) at Fort Mon­
mouth, N.J.

Known as the Integrated Electron­
ics Division, the new unit was or­
ganized to consolidate and broaden
microelectronics research and devel­
opment at the ECOM Electronics
Laboratories.

The Divbion was formed largely
by regrouping work in semiconductor
integrated circuits carried on in the
Solid Stste and ~ency Control
Division, and work in thin films and
assembliea formerly conducted in the
Electronic Parts and Materials Divi­
sion.

The Solid State and Frequency
Control Division will continue to op­
erate primarily in the areas of micro­
wave transistors and diodes, lasers,
parametric amplifiers, atomic clockB,
and quarts crystal devicea.

The Electronic Parts and Materials
Division will now be engaged pri­
ID1lrily in passive microwave devices,
com put e r components, materials,
cables, nuclear radiation effects, and
electro-mechanical devices.

DR. MEINDL, who has been &erV­

ing as chief of the Semiconductor and
Microelectronics 3ranch, in solid
state and frequency control, received
his degrees in electrical engineering
from Carnegie Institute of Technol­
ogy.

Prior to obtaining his doctorate
(1958), he was a research assistant
at Carnegie, and a development engi­
neer at WestinghollBe Research Lab­
oratories and North American Avia­
tion. In 1958 he joined the Central
Research Laboratories of Westing·
house, where he engaged in advanced
solid-state circuit development.

In 1959 he was ealled to aetive duty
as a first lieutenant and served at the
Electronics Laboratories, where as a
uniformed acientist he performed
micro-circuit research. He became a
Civil Service employee after comple­
tion of active Army duty in 1961.

ROBERT GERHOLD, who was
serving as chief of the Modular As­
semblies Branch, in Electronic Parts
and Materials, holds a B.S. degree in
electrical engineering from Cooper
Union, N.Y.

Before joining the Army Electron­
ics Laboratories in 1951, he worked
as a researcher for Wheelock Signals
Inc., as a field engineer for the Board
of Transportation of the City of New

Dr. James D. Meindl

York, and with the Naval Applied
Science Laboratory in Brooklyn.

At the Army Electronics Labora­
tories, Gilrhold has conducted R&D
programs on new modular circuit sys­
tems for military electronic equip­
ment. From 1958 to 1962, his duties
included technieaI direction of the
Army micromodule program which

Although the term, microelectron­
ics, is itself only a few years old,
government and industry researchers,
engineers, and officials agree that
progress has been 80 rapid that a
widening revolution in electronic de­
sign is clearly in prospect.

These changes, actual and prospec­
tive, are largely the outgrowth of an
earlier revolution brought about by
the advent of transistors and printed
wiring little more than a decade ago.

By replacing vacuum tubes in a
multitude of applications, transistors
interconnected by printed wiring have
resulted in equipment in use today
that is up to 10 times smaller than
the former counterpart equipment
which depended solely on vacuum
tubes. In turn, microelectronics is
bringing about further practical size
and weight reductions ranging from
10- to 50-fold, while providing en­
hanced electronic capabilities.

Although very small, transistors
and each of the associated parts
needed for a circuit have had to be
individually manufactured, tested,
vended, mounted and connected to
produce a circuit. In contrast, micro­
electronice introduces the concept of
manufacturing such transistors and
associated parts, already intercon­
nected, on a tiny silicon crystal chip,
thereby permitting extremely small
circuits to be fahricated.

The recent substantial gains in
microelectronic technologies h a v e
generated considerable optimism in
regard to the new types of circuits

Robert A. Gerhold

provided much of the initial impetus
to the n.ew field of micro-electronics.

He has written and pNsented over
a SCON of papera on his work which
most recently was directed toward
development of the micro-circuit
module for use with the most ad­
vanced devices in semiconductor and
thin film integrated circuits.

that can be so constructed. It is ex­
pected that the first impact of micro­
electronics will be in the displace­
ment of the previous discrete parta
lIBed in most computer designs.

The Electronice Command's Labor­
atories emphasize, however, that re­
ductions in size and weight reduction
of equipment, while highly important
within themselves, are only some of
the objectivea in the Army's micro­
electronic research and development.

The principal advantages of the in­
tegrated fabrication techniques are
greater reliability, a resultant reduc­
tion In equipment maintenance and
repairs, and lower production costs
beeause of a reduction in the manufac­
turing operations and labor required
to produce equivalent electronic cir­
cuits. Additional advantages include
better electrical performance and re­
duced power field use requirements.

ERDL Reports $3.2 Million Saved
Army Cost Reduction Program sav­

ings of $3.2 million were reported by
the U.S. Army Engineer Research and
Development Laboratories, Fort Bel­
voir, Va., for the first half of Fiscal
Year 1965.

The figure exceeded the $3,135,000
goal set for the entire fiscal year.
Savings totaled $1.8 million during
the first quarter and $1.4 million in
the second quarter. Competitive pro­
curement and value engineering prac­
tices were cited as the principal meth­
ods of achieving the record.
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U.S. Army Contracts Total $79 Million
General Dynamics Corp., Pomona,

Calif., received three contrads total­
ing $25,206,376, largest awarded by
the U.S. Army recently for research,
development, test and evaluation,
which totaled $79,231,000.

All three General Dynamics agree­
ments pertained to Redeye, the
Army's shoulder-fired guided missile
designed for use against low-flying
aircraft. A $16,384,822 con tr act
called for production of a classified
quantity of Redeyes. A $6,648,776
modification for engineering services
was followed by a $2,172,777 contract
for further research and development
of Redeye in FY 1965.

Ben Co., Milwaukee, Wis., was
awarded a $7,669,815 contract for 825
semitrailers. Bolston Defense Corp.,
a subsidiary of Eastman Kodak Co.,
received a $7,663,284 modification
for miscellaneous propellants.

General Motors Corp., Detroit,
Mich., received three contracts total­
ing $7,365,417 for production of diesel
engines and motor buses (ambulance
conversion) .

Bendix Corp., Bendix Radio Divi­
sion, Baltimore, Md., was issued a

Finn Larsen Named
Chairman of ASAP

(Ctmtrnued from page 1)
nia, Dr. O'Brien is a 1925 graduate
(B.S. degree) of Massachusetts In­
stitute of Technology. Dr. Keller is
the retired chairman of the board of
Chrysler Corp. and Dr. Lauritsen is
Professor Emeritus of the Kellogg
Radiation Laboratory, California In­
stitute of Technology.

Dr. Larsen has been an ASAP
member since September 1963, two
months after he resigned as Assist­
ant Secretary of the Army (R&D) to
retum to Honeywell lnc., Minneapolis,
Minn., as vice president for Research.
He started as a research physicist
with :Minneapolis Honeywell in 1948,
advancing to his present title in 1959.
He was ASA (R&D) for two years.

Terms of 11 of the 23 membera
of the Army Scientific Advisory
Panel expire on Apr. 15 and the re­
alignment of the Panel, including the
creation of the Senior Advisory
Council, is keyed to appointment of
snccesSOrs.

Army Regulation 15-8, which de­
lineates the functions and responsi­
bilities of the ASAP, provides for a
list of cODsnltants appropriate in sue
to the mission of the Panel, currently
about 35. Under a pending revision
of the AR, consultants also will be
appointed for 2-year terms, as are
the 25 members of the ASAP.

$6,644,891 contract for 112 radio sets
(AN/GRC/68 and AN/GRC/66) with
andllary items. Honeywell, Inc., Hop­
kins, Minn., and St. Petersburg, Fla.,
was awarded two contracts totaling
$4,446,533 for an initial procnrement
of classified electronics equipment
under a 4-year arrangement and for
bomb dispensers, ammunition and
special tooling.

Benson Manufacturing Co., Kansas
City, Mo., will produce 1,074 stainless
steel tanks for $2,903,665. Itek Corp.,
Lexington, Mass., received a $2,397,­
505 agreement for design, fabrication
and test of a digital mapping system
for production of topographic maps
from aerial photographs.

General Electric Co., Ordnance Di­
v.ision, Burlington, Vt., received a
$1,885,250 letter contract for tooling
and for 7.62 mm. aircraft machine
guns with pods. Admiral Corp., Chi­
cago, Ill., was awarded a $1,837,008
contract for radar surveillance sets
and ancillary items.

Norris-Thermador, Los Angeles,
received a $1,724,732 contract for 105
rom. cartridge cases. Kaiser Jeep
Corp., Toledo, Ohio, was issned a
$1,698,187 agreement for 984 14-ton
utility trucks.

Philco Corp., Aeronntromcs Divi­
sion, Newport Beach, Calif., was is­
sued a definization of a letter con­
tract for $1,492,660 for design, devel­
opment, fabrication and testing on
the Chaparral Air Defense System.

TRW Space Technology Laborator­
ies, Inc., Redondo Beach, Calif., re­
ceived a $1,460,000 contract for clas­
sified research and development.

ITT Corp., ITT Kellogg Communi­
cations Systema Division, Chicago,
Ill., was awarded a $1,350,000 con­
tract for two transportable electronic
switchboards.

Medicai Scientist Writes Book
An Army medical scientist at the

Walter Reed Army Institute of Re­
search (WRAIR), Washington, D.C.,
is the author of a new book which ex·
plores the various types of infections
in the human body and current thera­
peutic methods.

Commtm Bacterial Infections (sub­
title PathophyBiolofTII and Clinical
Management) was published recent­
ly by W. B. Sannders Co. The au­
thor is Col Edwin J. Pulaski, director
of Basic Surgical Research, WRAIR.

In his preface, Col Pulaski dis­
cusses some of the problems of drug
resistant bacteria. In subsequent
chapters, he examines infections re­
lating to trauma and hums and such
parts of the body as the skin, bones
and joints, the central nervous sys­
tem and the respiratory system.

White Motor Co., Lansing, Mich.,
received a $1,236,950 contract for
production engineering services on
the 2'>l.-ton truck. The University of
Illinois, Urbana, Ill., was issued a
$1,200,000 contract modification for
continuation of an experimental and
research program in applied and elec­
tronic sciences.

U.S. Rubber Co., Mishawaka, Ind.,
was awarded a $1,060,244 contract
for rubber fuel tanks for the UB-1D
Iroquois helicopter.

I Scientific Calendar I
67th Annual Meeting or the American Cer­

.mie SocIety. Philadelphia, Po.. May 1-8.
Sympoelum on Nwnerical Solution of Par­

tifJ DilferentlaJ EQUations. lJPOnaored b1
AFOSR, ONR ond Uni.onilY of Maryland.
Coil.... Puk. Md.. M.y ~••

lSth Annnol buluotrlal Commonl..tiona ~
_ ..tion. PitlllblUllh. Po.. May 4-7.

EJeet.ronlcs Compone.nta Conference-. 8POD­
BOred by IEEE ..nd EIA, Waah!Jlwton. D.C.,
M... /i-7.

International Symposium on l(JerowaV"e
Theory and Techniques. Clearwater. FlL.
M ... /i-7.

Sprln"Meeting of the SocI.lY for EzJ>erl­
mental StrelIlI Ano.1ysIs. Dell...., Colo.. Il1o...
6-•.

27th N ..tional Meetlnlf of the Opentiona_reb SocIety of America, _n, Muo..
May 6-7.

Ith National SymPOIIium on Human Fae­
!Drs in EleetronlCl. BOlton. 1rlu8.,. May 6-8.

U1trapurlAcation of Solid Sute Electronlca
Conferenee. S])OnBOred by the AF Cambrldp
Research t.boratories and New York Aead­
emy of Selenees. N.Y.C.• May 6-8.

Sprl"" Meetl"" of the Electromechanlcal
Society. Son Francl.... Co.IIf.. May 9-1S.

8rei Orpnie Crntal Snnpoalum. sponsored
by the University of Chl"""o. ONR ond DA,
Chlealfo. DL. May 10-12.

National AeroQJace Eleetronlea Conference,
.po.....red by IEEE o.nd AIAA, D1Qoton. Oblo,
Hay 10-12.

AllDual Con.ventlon of the N ational Mt~
film AoIociltiOn. Clevelond, Oblo. lIIo.y 11-11.

National Forum on. the Control of Water
QualIty. IJ>OlUCred by ASTH. Philadelphia,
Pa.• May 12-13.

8th NatioJ'Ull In.at.rume'l1t Society 01 Amer..
lea Power Inatrumenta.tion S7lllpoa!um,
N.Y.C.. May 12-14.

Sym'PoeIum on Sipal Transm..lulon aJlId
l'toeeIIi"'" .poDlOred by IEEE and Colombia
Unive:railY. N.T.C•• May 13~14.

Auoetatfon of nllt.a. Processing Service Or..
glltnhatlona Con!erence. Las Vega:s. Colo••
May 1S-14.

66th National MeetJna of the Ammcan In­
.titute of Chemical Enain...... S..n FranetKo.
Co.Ilf.. May 1&-19.

13th Anuval Conference. on Mass Spectrom·
etry and Allied TopJee• .fl)01\8Ored by AST.M.
St. LouIs. Mo.. M... 1&-21.

Dealgn En~nee:riDa Conference a.n.d Show.
.ponBOred by ASME, N.Y.C.• IUy 17·20.

IDgb·Power J4ierowave Tubes SymPOSIum.
.ponBOred by Ele<!tronl.. Comma1ld o.nd Ad·
vitol'7 Group on Electron Devica. Fort HOD­
"""'th, N.J.• M..y 19·20.

2nd National Couvention of the Conaultlna
Enain..... Connell. St. Loul., Mo.• MIY 19.21.

tth Power Industry Computei' Application
Conference, QOMO:red by IEEE. Clearwater,
F1... !of... 19-21.

Pneebt. Statna of Information Networks,
lponlJOred b7 American Doeumentati,oD InJtl­
tate. Columbus. Ohio, )(8Y 21.

Annual Meeting of the Radiation Resea.rch
SocJet;y, Philadelphia, PI.. May 24.26.

8rd International Federation lo'r Informa­
tion P...,.,...lnlf Con"".... N.Y.C.. May 2~-29.

2nd Ae:ros])&ce bpandable Structures Con­
ference. SPDD80l'OO by AF ProDulslo'n Lab and
Arch...-Danlel> Midland Co.. M1uneapollt,
M1un.. M..y 2/i-27.

11th N ..tional Instrument SocI.... of Am...•
ica Aoalysle InJtrumentation SympoaJum.
Montreal, Canada. M... 2&-28.

SYJDPQlium OD Beteroaeneou. CatalYll..
48th ChemIcal Conference and E%hIbitJon of
Tb. Chemleal institute or Canada. Montresl.
Canada. May 8l-Juue 2.

I
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Vorder Bruegge Succeeds Blount as Medical R&D Head

DASA Deputy Director to Receive Nuclear Award

Dr. Theodore B. Taylor

ton, Oak Ridge National Laboratory,
Oak Ridge, Tenn.

The award was established in honor
of the late Dr. Ernest O. Lawrence,
inventor of the cyclotron.

deputy commander of the U.S. Army
Medical Unit at Fort Detrick, Md.
from 1966-59.

He received his pl'e-medical train­
ing at Memphis State University and
his M.D. degree from the College of
Medicine, University of Tennessee, in
1939.

During World War II, Col Vorder
Bruegge served in England and
France. In 1946 he was commanding
officer, Seventh Medical Laboratory,
Germany, and later chief, Preventive
Medicine Division, Surgeon's Office,
Hq., in Berlin.

From 1948-60 he was assistant di­
rector of the Armed Forces Institute
of Pathology (AFIP) and from 1960­
55 served as speciAl assistant to the
director for organization and plan­
ning and technical adviser and Insti­
tute representative to the group plan­
ning the new AFIP builcting.

Col Vorder Bruegge holds tbe Le­
gion of Merit with First Oak Leaf
Cluster, the Certificate of Achieve­
ment for outstanding service in plan­
ning the new AFIP bnilding.

He is a Diplomate of the American
Board of Pathology; member of the
American Association for the Ad­
vancement of Science; Fellow, Ameri­
can Society of Clinical Pathologists;
and Fellow, College of American
Pathologists.

Army Audit Head Named
Maj Gen Thomas J. Sands was ap­

pointed recently as chief of the U.S.
Army Audit Agency. He will direct
development and execution of plans.
policies and programs for the Army's
worldwide audit organization.Col Colin F. Vorder Bruegge

The Army Surgeon General, Lt Gen
Leonard D. Heaton, on Mar. 5 ele­
vated Col Colin F. Vorder Bruegge
fl'om deputy commander to command­
er of the U.S. Army Medical Research
and Development Command.

Col Vorder Bruegge, also assigned
as special assistant for R&D to The
Surgeon General, succeeds Brig Gen
Robert E. Blount, who has assumed
command of William Beaumont Gen­
eral Hospital in El Paso, Tex.

The new Medical R&D commander
was nominated for one-star rank last
October by President Johnson. Con­
firmation by the Senate was still
pending at press time.

Col Vorder Bruegge has been
deputy commander since 1959 with the
exception of one year, 1963-64, when
he was a student at the Industrial
College of the Armed Forces. He
also was chief of the Research Divi­
sion of the Command in 1959 and

Au agency of the Department of
Defense, DASA is staffed by person­
nel of tbe Army, Navy, Air Force
and Marine Corps. In addition to
primary responsibility for 000 un­
derground testing programs, the
Agency is responsible for continued
readiness to resume atmospheric nu­
clear testing, should it become neces­
sary. The Agency also provides
technical, logistic and training advice
on nuclear matters to the Secretary
of Defense, Joint Chiefs of Staff and
the military services.

The other scientists named for the
Lawrence award are Dr. George A.
Cowan, Los Alamos Scientific Lab­
oratory, Los Alamos, New Mex.;
Floyd L. Culler, Oak Ridge National
Laboratory, Oak Ridge, Tenn.; Mil­
ton C. Edlund, Babcock & Wilcox Co.,
Lynchburg, Va.; Dr. Arthur C. Up-

Dr. Theodore B. Taylor, Deputy
Director (Scientific) of the Defense
Atomic Support Agency (DASA),
has been named one of the recipients
of the Ernest Orlando Lawrence Me­
morial Award, for his meritorious
contributions to the field of atomic
energy.

Along with four other scientists,
Dr. Taylor will be presented the
award on Apr. 29 at the National
Academy of Sciences in Washington,
D.C. Each recipient will receive a
medal, a citation and $5,000.

Dr. Taylor, a member of the Amer­
ican Nuclear Society and the Amer­
ican Physical Society, was cited for
"outstanding contributions to the de­
sign of nuclear weapons," and also
for conceiving the principle of the
widely used TRIGA research reactor.

The Lawrence Award has been
made by the Atomic Energy Commis­
sion to five outstanding young scien­
tists each year since 1960. The
recipients are recommended to the
Commission by its General Advisory
Committee and approved by the
President. They must be scientists
not more than 45 years of age who
have made recent and especially meri­
torious contributions to the Nation's
atomic energy programs.

Dr. Taylor, 39, was born of Amer­
ican parents in Mexico City, Mexico.
He received a B.S. degree from the
California Institute of Technology in
1946 and did graduate work at the
University of California at Berkley
from 1946 to 1949. While at Berkley,
he served as a physicist in the Uni­
versity of California Radiation Lab­
oratory. In 1964 he received a Ph.D.
from Cornell University.

Dr. Taylor was one of tbe leading
theoretical physicists at the Los Ala­
mos Scientific Laboratory from 1949
to 1966. While at Los Alamos, he
conceived the design of many nuclear
weapons and made important con­
tributions to neutron cross section
theory.

As senior research advisor for the
General Dynamics Corp's General
Atomic Division from 1966 to 1964,
he worked on the theoretical prin­
ciple on which the inherent safety of
the TRIGA research reactor depends.

He also conceived some of the basic
principles of Project Orion, a study
in the use of controlled nuclear ex­
plosions to propel very large space
vehicles capable of carrying payloads
ranging from 10 to more than 1,000
tons. In October, 1964, Dr. Taylor
was named scientific deputy to Lt
Gen H. C. Donnelly, USAF, Direc­
tor,DASA.
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BEST Tests Evaluated for Air Army Applications

Dugway CO Keynotes Annual Intermountain JSHS Students attending the conference
participated in a panel on communi­
cations and a curbstone clinic, where
they were divided into small groups
with scientists, engineers and faculty
members of the University and DPG
for question and answer sessions.

Other highlights of the meeting in­
eluded an address by Ncal Maxwell,
University dean of students, who told
the conferees that the "scientist must
be related to the problems and human
predicament of his society. No one
can escape the responsibility for par­
ticipating in the decision making
process of society...."

Dr. Robert R. Kadesch, associate
professor of physics at the Univer­
sity of Utah, spoke at the closing ses­
sion and told the students that "the
science of the future is in your
hands," and that the future lies in
"discovering the new by being origi­
nal even in doing the routine."

U.S.. Italy Agree on Joint M-60 Tank Production
nished by the United States directly
from product.ion to accelerate deliv­
ery to the Italian Army.

The remaining tanks will be built
by cooperative production at Italian
plants under technical arrangements
being developed by the U.S. prime
contractor, Chrysler Corp., and Ital­
ian manufacturers.

M-1l3 armored personnel carriers
are now being produced in Italy in
Italian-U.S. cooperative production.
Close cooperation also exists hetween
the two countries in the field of re­
search and development, with ex­
change of technical data on specific
projects and production of scientific
material of common interest.

The agreement announcement re­
garding the M-60 tanks said it is
particularly welcomed by the U.S.,
not only because it means consider­
able contribution to the moderniza­
tion of equipment already under way
in the Italian Armed Forces commit­
ted to NATO, but. also because it
creates a considerable amount of
work for U.S. industry.

Of more immediate importance,
with the sale of U.S.-produced tanks
and components, this coproduction
project will make a significant con­
tribution toward improving the U.S.
balance of payments situation, De­
fense Department officials stated.

The M-1l3 coproduction, coopera­
tive research and development, and
now the agreement to coproduce
M-60 tanks are landmarks of con­
tinuing U.S./Italian military coopera­
tion for the mutual benefit of both
countries, Department. of Defense au­
thorities said.

An agreement for joint production
of the new U.S. medium M-60 tanks
in Italy was announced Mar. 13 by
the U.S. Depllrtment of Defense and
the Italian Ministry of Defense. The
United States and Italy have cooper­
ated in the field of military produc­
tion for several years.

Under the agreement, the first
tanks (approximately 20 percent of
the envisioned total) will be fur-

posium, which included lectures, pres­
entation of pspers by students, tours
of industrial plants and panel discus­
sions, six students were chosen to
represent the intermountain area at
the National JSHS to be held at the
U.S. Military Academy, West Point,
N.Y., Apr. 28.

The selectees are Diana Jackman
who wrote on "Emotional Develop­
ment-Early and Adult"; Randy
Wright, "The Effects of X-ray and
Ultraviolet Light on the Growth and
Structures of Crystals"; Dean Black,
"Polott-Throttle for Solids";

Reed Bonham, "The Father of Tele­
vision"; Daniel Stone, "A Study of
the Piezoelectric Qualities of Zinc
Sulphide Crystals" and David Pat­
ten, "A Numericsl Derivation of
'n'th Ront Algorithm from the Square
Root of Algorithm."

"Science as a Career" was the sub­
ject of a keynote address to about 200
high school students and teachers
from five states at the 1965 Third
Annual Intermountain Junior Science
and Humanities Symposium (JSHS).

Held at the University of Utah in
Salt Lake City, Mar. 11.13, the con·
ference was sponsored by Dugway
(Utah) Proving Ground (DPG); the
Army Research Office at Durham,
N.C., and the University of Utah.

DPG Commander Col William W.
Stone, Jr., gave the keynote address
on the importance of the educator's
role in stressing "quality rather than
quantity" in order to mains in leader­
ahip in science and technology.

In discussing comparative science
and technology efforts, he pointed out
that the Soviet Union each year is
producing three times as many engi·
neers as the United States, and that
the Soviet Union has doubled its bud­
get for scientific research during the
last four years.

Reviewing the challenges and op­
portunities for students interested in
science and engineering careers, Col
Stone pointed out the role of the Fed­
eral Government in maintaing leader­
ship in science and technology. In
the U.S., more than $16 billion an­
nually is being spent in these fields
and the Government spends $12 bil­
lion, or 75 percent.

As an integral part of the sym-

BEST (BaJlastable Earthmoving Sec­
tionalized Tractor) tests recently con­
ducted by the 11th Air Assault Divi­
sion are being evaluated to determine
possihle applications in support of an
air mobile army. Developed by the
U.S. Army Engineer R&D Labora­
tories at Fort Belvoir, Va~ the see­
tions can be transported by the Chi.
nook helicopter (photo llt right). In
lower photo, front- and rear-powered
axel units of a trador are sho'Wll in
the foreground. In the background
(I. to r.) are combinations utilizing
tanker, grader and scraper center.
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ment contract handled by the National
Science Foundation. Funds will be
supphed by the Department of De­
fense, National Institutes of Health
and the Foundation.

An interagency Coordinating Group
has been established to direct the
technical and administrative aspects
of the multi-agency support effort.
Steps also have been taken to bring
academic and industrial interests to
bear on the planned unified program.

The present NSF grant is the ini­
tial support effort under the multi­
agency arrangement, with plans
nearing completion for a coordinated
2-year Government support program.

In addition to the ACS/CAS con­
tract, a portion of the funds for the
program will be used for research in
other areas, BUch as the storage and
retrieval of graphic infonnation, and
linguistic and classification problems.

Following detailed evaluation of
progress at tbe end of the 2-year pe­
riod, additional steps to be taken will
be determined by interested Federal
agencies.

Data
have examined Federal interests and
needs and have recommended that the
ACS/CAS system be a part of the
unified national effort. The group
also recommended that proved re­
search competence in chemical docu­
mentation in other organizations be
used to the greatest extent possible.

The grant supports the investiga.
tion of methods for recording, iden­
tifying, and filing information asso­
ciated with chemical compounds
appearing in published chemical
literature. As part of the program,
research is related to the develop.
ment of a "Registry System" which
records and catalogs structural de­
scriptions of chemical compounds.

(See NewBmagazine, Feb r u a r y
1965, p. 6, for Value of Modern Meth­
ods in Chemical Information Han­
dling article illustrating chemical
molecular structure encoding.)

Future arrangements with the ACS
will be developed as a single Govern-

Universities to Join in Materials ResearchIndustry,
The Department of Defense Ad- and conduct a 3-year program of re­

vanced Research Projects Agency re- search on carbon composite materials.
cenUy awarded three contracts for This contract will be for approxi.
programs of research in the materials mately $2 million.
field. The Monsanto Research Corp. will

The agreements are considered sig- subeontract with Washington Univer.
nificant in procedure because in each sity of St. Louis, Mo., and conduct a
case an industrial laboratory and a 2-year program of research on high­
university will join forces to advance performance composites, under a con­
a field of materials technology of ma- tract for approximately $2 million.
jor interest to the Department of De-
fense. The science developed at the uDi-

The Martin Co., Denver Division, versities, the industrial laboratories
will subcontract with the University and elsewhere will be systematically
of Denver and conduct a 3-year pro- and rapidly applied to developing new
gram of research on the high-energy materials and new processes.
rate fonning of metals under a con- This "coupting" of science to appli-
tract for approximately $1 million. cations will assist in developing the

Union Carbide Corp. will suheon- stronger, lighter, more versatile mao
tract with the Case Institute of Tech- terials important to national defense.
nology and the Bell Aerospace Corp. the DoD stated.

Natick Labs Developed Foods Tested on Gemini Flight
Eight new food items developed by pouches through a feeding tube and

the U.S. Army Natick (Mass.) Lab- into the mouth.
oratories were tested Mar. 23 on the Four bite-size items-bacon and
first manned Gemini orbital space egg bites, toasted bread crumbs,
flight. chicken bites, and brownies-were

. eaten as is. To prevent free floating
. The foods, representative of 59 crumbs in the spacecraft cabin, the
Items develope~ to date, were selected bite-size items were coated to avoid
to test the va~ous types .of foods un· fracturing, crumbling and dusting.
d~r actual .f1lght conditions. and ~ The food items developed to date
gJv~ the flight crew expenence m are designed for use on the longer
theIr use. range Gemini flights and also will he

Four debydrated items-beef pot used on the Apollo lunar flights.
roast, orange juice, applesauce and Procurement of the foods for the
grapefruit juice--were reconstituted 3-orbital Gemini flight was made for
in flight by injecting water into the NASA through industrial firms and
food pouches for rehydration. The produced with production guides de­
foods were then squeezed out of the veloped by the Natick Laboratories.

NSF Awards Grant for Chemical
A $463,000 grant directed toward

harnessing the flood of new informa­
tion growing out of chemical research
was announced Mar. 8 by the Nation­
al Science Foundation (NSF).

Working in cooperation with other
Federal agencies, NSF made the
award to the American Chemical So­
ciety/Chemical Abstracts S e r vic e
(ACS/CAS) for research aimed at
mechanized handiing of information
in a national system.

The grant is part of a broad in­
tragovernmental cooperative effort to
develop a unified chemical infonna­
tion program providing high-speed,
fle.-tible response to the information
needs of Government and industry.

The White House Office of Science
and Technology (OST) has c,?-ordi­
nated Federal support of research and
development associated with the na­
tional chemical infonnation program.

The OST is headed by Dr. Donald
F. Hornig, Special Assistant to the
President for Science and Technology,
who functions also as Chairman of
the Federal Council for Science and
Technology. The Council is an inter­
agency group which has coordinated
Federal support in developing the
program.

Members of a Council task group

Heart Attack Claims
OCRD Administrator

One of the "old timers" on the key
staff of the Office of the Chief of
Research and Development, a man
whose 18 years in headquarters R&D
activities earned him wide respect
and many friends, died of a heart
attack Mar. 22.

John Wilson Green, 50, assistant
executive for ad.ministration, is per­
Imps best known as the originator of
the Army Atomic Energy and Re­
search and Development Officer Spe­
cialist Programs.

Initiated in 1959, these programs
have stimulated greatly the develop·
ment of a hard core of specially
trained experts in these fields. Cur·
rently, 1,323 are enrolled in the R&D
and 187 in the AE career programs.

A veteran of 31 years of Federal
Government service, he was stationed
in World War II with Headquarters,
Army Service Forces, in the Penta­
gon from 1943 to 1945 and was dis·
charged with the rank of major. In
the Army Reserves he was promoted
to lieutenant colonel, and was promi­
nent in staff supervision of the U.S.
Army Reserve R&D Units and the
Mobilization Designation programs.

Funeral services were held at the
Fort l\fyer Chapel and interment was
in Arlington Cemetery.
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(Continued from po.ge 9)
quarters and major subordinat~ com­
mands. The ABCA nations are work­
ing on some 600 R&D projects.

About 100 ABCA standards have
been agreed to and published in the
materiel area. An equal number of
Standardization of Operations and
Logistics (SOLOGS) for nonmateriel
standardhation in such areas as doc­
trine, training, organization and lo­
gistics have heen published.

Another international activity mon­
itored by the Materiel Command's
ABCA Section is the Tripartite Tech­
nical Cooperation Program (TTCP),
which includes all of the military
services of the United States, United
Kingdom and Canada.

In general, the TTCP reviews ob­
jectives and progress of the three
countries in the field of military
R&D. Objectives include the formu­
lation of proposals to obtain maximum
cooperati,.n and optimum employment
of resources and the complete and
continuous interchange of informa­
tion between the countries.

The USAMC is currently support­
ing TTCP activities in guided mis­
siles, electron devices and electronic
warCare, nuclear weapons effects, oro­
nanc~ infrared, radar ~ques, and
organic and inorganic materials.

The Air Standardization Coordinat­
ing Committee (ASCC) of the Quad­
ripartite countries is another pro­
gram under tbe management of the
Materiel Command ABCA Section,
as part of the developing agency
functions.

This program has as its objective
the negotiation of agreements be­
tween the Air Forces of the partici­
pating countries to:

• Ensure that in the conduct of
combined air operations, there will
be a minimum of operational and
technical obstacles to full cooperation.

• Provide for essential cross serv­
icing facilities.

• Furnish logistic support to air­
craft of each of the countries and
promote economy in the use of na·
tural resources.

USAMC scientists, technicians and
engineers are participating in the fol­
lowing working parties: aircraft in­
struments and aircrew stations; alr­
craft maintenance, basic aircraft and
ground electrical systems; gaseous
systems; aviation fuels, lubricants
and liquid propellants; aeronautical
standard parts; aircraft electronics
servicing; conventional aircraft arma­
ment; aerial reconnaissance; air navi­
gation and air-to-surCace weapons
directing equipment; airborne weapon
control systems.

AMC Role in Standarization Program Explained
The North Atlantic Council has

delegated responsibility for the
NATO research, development and
standardization program, which is
managed by the NATO Section, to
two permanent units-the Military
and the Armaments Committees.

The Military Committee, through
its Military Agency for Standardi­
zation (MAS), guides the defense
establishments of the member na­
tions toward standardization or adop­
tion of existing equipment, organiza­
tions, and procedures to improve in­
teroperabiHty of the national forces
which are shielding Western Europe.

The USAMC snpports Army, Navy
and Air Boards of the Military
Agency for Standardization in Lon­
don. The Command operates under
the philosophy that U.S. equipment
must be capable of being serviced by
or of servicing equipment of other
nations, also, that equipment of all
NATO nations must be interoperahle
to the ma:ci:mum degree.

In furtherance of this ohjective, the
USAMC keeps highly qualified ex·
perts in regular attendance at NATO
meetings of MAS working parties and
panels of experts, seeking to find
areas in which agreement or com­
promise is possible and profitable.

The MAS groups supported by the
U.S. Army Materiel Command are:

Army Board---Army equipment,
camouflage and concealment, combat
clothing and personal equipment, in­
terchangeability of demolition acces­
sories, fuels and lubricants, links and
chargers for 7.62 mm. ammunition,
marking and color code of ammuni­
tion and explosives, movements and
transport, and handling of military
stores.

N,w41 B04rd---Interservice fuels
and lubricants coordinating commit­
tee, and naval fuels and lubricants.
Air Board--Aircraft instruments and
aircrew stations; air electrical and
aircraft gaseous systems; environ­
mental test methods for aerospace
electrical and associated ground
equipment; electromagnetic compati­
bility test methods for aerospace elec­
trical and electronc equipment; air
transport and comparative trials of
aerial delivery equipment; air arma­
ment; alrcrCt standard prts, equip­
ment and systems; photographic re­
connaissance and interpretation; pho.
tographic equipment and materials;
and aircraft malntennce.

Having determined sufficient area
for standardization, MAS publishes a
Standardization Agreement (STA­
NAG). USAMC takes the majority
of actions to insure that provisions of
STANAGs applying to U.S. Army or

Army-procured equipment are incor­
porated in the proper U.S. standards
and specifications.

The Armaments Committee be­
lieves it is making significant prog­
ress in obtaining cooperation between
member countries in major projects
leading to standardization and pro­
duction of armaments. Each success
in these ventures reduces the prob­
lems being faced by the MAS; as­
sures interoperability of forces; in­
creases the capability of the total
research, development and production
capacity of the NATO countries; and
improves the state of readiness and
lighting capability of NATO.

The participation of the expert
groups and the Ad Hoc mixed work­
ing groups is usually technical in na­
ture. The USAMC sends its fore­
most authorities to meetings designed
to develop cooperation between na­
tions.

The Army Materiel Command also
generates technical papers, tests
equipment, conducts demonstrations
and carries out all other U.S. opera­
tional matters concerned with equip­
ment designed or planned for use in
the NATO arena.

The NATO Advisory Group on
Aeronautical Research and Develop­
ment (AGARD) is a specialized pro­
gram managed by the NATO Section.
The AGARD mission is to act in an
advisory capacity to the NATO
Standing Group and to bring to·
gether leading aeronautical person·
alities to recommend effective ways
to use R&D capabilities for the com­
mon benefit of NATO nations.

In ita role as the major developing
agency, the USAMC also provides for
the U.S. Army substantial support of
panels on fluid dynamics, flight me­
chanics, combustion and propulsion,
structures, materials, and avionics.

Deputy ASD (PA) Lennartsan
Retires from Federal Service

Nils A. Lennartson, Deputy Assist­
ant Secretary of Defense for Public
Mairs since Jan. 17, 1961, resigned
in mid-April to accept appointment as
president of the Railway Progress
Institute in Chicago.

His Federal Government career of
16 years includes service as special
assistant to the Secretary of the Air
Force, Deputy Director of Public Re­
lations for the Air Force, Director of
Information for the Department of
Commerce and assistant to the Secre­
tary of the Treasury. He was nomi­
nated in 1964 by the Department of
Defense for a Rockefeller Public
Service Award.

I
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Contract Calls for Models for Joint Loran-D Tests

War Game Experts Attend Symposium at RAC

I

More than 250 civilian and military
experts in war gaming attended the
Fourth Symposium on War Gaming
of the East Coast War Garnes Coun­
cil Mar. 25-26 at the Research Analy­
sis Corp. (RAC), McLean, Va.

Logistic Gaming was the theme of
the 2-day meeting. Martin W.
Brossman, chief of RAC's Logistic
Simulation Division, chaired the sym­
posium, assisted hy Rohert G. Bu­
sacker, also of RAC.

War Gaming, originally developed
by the military for the purpose of
training officers and evaluating com­
bat situations, has heen extended to
many new areas, including industrial
management, political decision, mar­
ket analysis and logistic management
and operations.

The ECWG symposium also in­
cluded discussions on logistics of na­
tional sumval, logistic games, com­
bat games and generalized computer
simulation, and gaming models.

While emphasizing logistics, spe­
cific papers were presented on me­
thodologies of solving management
and operational problems and simula­
tions of decision making during
crisis. Applications of games and
simulations to research and training
also were covered.

James N. Davis, former Deputy
Assistant Secretary of Defense for
Wcapons Acquisition and Industrial
Readiness, gave the featured address
on "Key Problems for Logistics
Gaming" at the opening session.

Other papers included: Irving Gas­
kill, Formulation and Analysis Divi­
sion, Mathematics & Computation
Laboratory, National Resource Eval-

A contract to provide models of a
lighter, smaller aircraft and ground
vehicle navigation system for joint
teats by the Army and Air Force was
awarded in March to the Sperry
Gyroscope Co.

The tests will be held at the U.S.
Army Electronic Proving Ground,
Fort Huachuca, Ariz., and at Eglin
Air Force Base, Fla. Tbe purpose is
to determine whether the new navi­
gation system, known as Loran-D,
can provide accurate position-fixing
for both aircraft and ground vehicles.

The first pbase of the testing will
begin in December 1965 at Eglin and
the second phase at Fort Huachuca in
mid-1966. Several kinds of Air Force
aircraft, including F-I05 jets, Army
prop-driven aircraft and helicopters,
and ground vehicles will be equipped
with Loran-D receivers.

uation Center - Gaming Resource
Losses and Availabilities; Wallace B.
Oliver, Data Development Division,
National Resource Evaluation Center
-Gaming Logistics of Sumval.

Marshall K. Wood, Economic Pro­
gramming Center, National Planning
Association-Gaming the Post-Attack
Economy; James C. Pettee, National
Resource Evaluation Center, Office of
Emergency Planning-The Spectrum
of Solutions in Logistics Gaming;

General Carter B. Magruder (USA
Ret.)-Logistic Gaming as Applied to
Army PrOblems; Martin W. Bross­
man, Research Analysis Corp.-A Lo­
istic Gaming & Computer Simulation
System;

Walter L. Hughey, Technical Op­
erations, Inc., Logistic Studies Office
-A Combat Service Support War
Game; Dan B. Wallace, Technical Op­
erations, Inc., Logistic Studies Office
-Computer-Assisted Simulation of
Supply and Related Systems; David
Ameen, U.S. Army Logistics Manage­
ment Center - Use of Computer
Simulation in Logistics Training;

Admiral Henry E. Eccles (USN
Ret.)-Logistic Gaming as Applied to
Navy Problems; W. M. Faucett and
S. D. Williams, General Dynamics
Corp.-Two-Sided Limited Warfare
Gaming Model;

W. W. Fain, H. W. Karr, Aerospace
Sciences Dept., Douglas Aircraft Co.
-Tactical Warfare Simulation Pro­
gram; Rufus C. Ling, Research
Analysis Corp.-Logistic Gaming in
Tacspiel; Hebron E. Adams, RAC­
Logistic Gaming in Theaterspiel;

Lt Gen Kenneth B. Hobson, USAF,
vice commander, Air Force Logistics

Because it covers many thousands
of square miles, the system will pro­
vide coverage to several states from
each location. Master and slave trans­
mitters will be located at surveyed
points on the ground: their interlock­
ing wave patterns will provide the
airborne and ground receivers with
time difference information from
which a small computer will provide
rectangular coordinate position in­
formation to permit the operator to
pinpoint his position in the pattern;
he can then locate himself on or over
the ground.

Loran-C, the predecessor is widely
used for commercial aircraft and ma­
rine navigation. Both services believe
Loran-D, may serve as a tactical aid
in locating and guiding units in bat­
tle-the same uniform system being
used by all elements, in the air and
on the ground.

Command-Application of Simulation
Techniques to Air Force Logistic
Prohlems;

ltbiel de Sola Pool and Al1an R.
Kessler, Massacbusetts Institute of
Technology-CRlSISCOM: A Com­
puter Simulation 01 Perception and
Decision Making During a Crisis; Al­
vin F. Andrus, U.S. Naval Post-grad­
uate Scbool, Department of Opera­
tions Analysis--Bringing Computer
Simulations into the Classroom;

J. R. Lind, The Rand Corp., System
Operations Dept.-FAST-VAL: A
Model for Forward Air Strike Eval­
uation; Gil Bernstein, RAC, and Tom
Muller, Systems Development Corp.­
The Plan Generator.

USAEPG Engineers Test TV
To Pinpoint Artillery Fire

A concept of using television to
pinpoint artillery fire is being tested
at the U.S. Army Electronic Proving
Ground, Fort Huachuca, Ariz.

Dubbed the "flying eye," the TV
camera is mounted in a small drone
airplane which takes the place of the
forward artillery observer. Engineers
are trying to determine if artillery
fire can be directed and then easily
corrected through pictures of the tar­
get on a television screen.

An additional advantage of the
"flying eye" is that the drone can
swoop in low after a hit to assess
the damage. The camera concept has
been previously tested in piloted air­
craft, both fixed-wing and rotary. It
weights 65 pounds, has a high resolu­
tion (600 lines) image-ortbicon tube
and, except for the tube, is completely
transistorized.

Power for both the camera and the
13-pound transmitter is supplied by
an alternator, belt-driven by the
drone's engine. It was designed and
manufactured by Hallamore Elec­
tronics (now Lear-Siegler Corp.) for
the Army Electronic Research and
Development Activity at Fort Hua­
chuca.

The drone aircraft in which it will
be flown is the Army's standard sur­
veillance drone. If the tests are suc­
cessful, the "flying eye" will be used
to develop a combat model artil1ery­
forward-observer system.

ARO Grants Total $6.2 Million
Individual research grants awarded

by the Department of the Army and
reported by the U.S. Army Research
Office (USARO) totaled over $6.2
million for 1964 and represented 242
projects assigned to 161 institotions.

The figures were reported recently
by the Research Contracts and
Grants Branch, Research Programa
Office, USARO.
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phenomena on underground structures
are some of the many areas of re­
search which may be undertaken by
the earth scientists at WES.

The Research and Analysis Divi­
sion of the Geodesy, Intelligence J11a.p­
ping Research and Development
Agency (GlMRADA), Fort Belvoir,
Va., is engaged in the various scien­
tific disciplines necessary to develop
principles and techniques pertinent to
surveying, geodesy, mapping, posi­
tion determination, targeting, carto­
graphic drafting and map reproduc­
tion.

GIMRADA geodesists and photo­
grammetrists work with physicists,
mathematicians and electronics en­
gineers in conducting basic and ap­
plied research related to the earth's
gravity field, the effect of gravity
anomalies on inertial platforms and
inertial positioning systems, basic
studies in geodesy such as the figure
of the earth based on figures equili­
brium, photogrammetric flash triangu­
lation systems, and many other prob­
lems in the geodetic sciences.

SECOR, a geodetic satellite proj­
ect which is a product of basic and
applied research in the GIMRADA
laboratories, in cooperation with the
Army Map Service, is one of the
developments which threaten to revo­
lutionize global surveying.

The science of geodesy has come a
long way since Eratosthenes first
measured the circumference of the
earth nearly 2,000 years ago, and the
nrst crude calculations of latitude and
longitude were made. Research at
that time developed the astrolobe
guomon, diopter, sextant, octant and
quadrant, and opened the doors to
modem geodesy.

Geodesy has become one of the
most vital, yet very preplexing, areas
of research since the advent of long­
range warfare. It is somewhat pars­
doxical that until the mysteries of
the earth's interior can be solved,
locating one's self on the surface will
continue to be less than precise.

The world's cold regions are geo­
logically very intriguing. Coal beds,
coral reefs and remnant magnetism
indicate that the poles were either
once very warm or have migrated
toward the equator during the past
few hundred million years. More im­
mediate problems-although the mag­
netic history of the earth is quite

important-are being investigated by
more than a dozen geologists and geo­
logical engineers at the U.S. Army
Cold Regions Research and Engineer­
ing Laboratory, Hanover, N.H.

Some of the CRREL investigations
in the earth sciences important to the
Army in cold regions operations are
the stratigraphy of snow, ice, and
physics of frozen and unfrozen soils;
problems in analysis of airborne im­
agery of snow and ice-covered sur­
facos, frozen ground and other land
forms; the seismology of ice; the
hydrology of cold regions; the petro­
fabrics and geochemistry of ice; and
methods of drilling in ice and perma­
frost.

At the Institute for Exploratory
Research, Fort Monmouth, N.J., geol­
ogists and geophysicists are conduct­
ing research in geomagnetism, acous­
tic seismic propagation in ice and the
crust of the earth, and electromag­
netic propagation in ice with the ob­
jective of improving present or de­
vising new techuiques of communica­
tion and surveillance. Basic laboratory
geophysics in terms of macro- and
micro-properties of rocks are being
performed with respect to electro­
magnetic and acoustic phenomena.

Mr. Amory (Bud) Waite's work on
radar propagation in ice is an ex­
ample of some of the fine work being
done. Through his research efforts,
it now appears that ice-bottom pro­
files at great depths may be obtained
without the use of bulky seismic
equipment. A continuous traverse
may be possible by either surface or
air survey. Dr. Kurt Ikrath, of the
same laboratory, is obtaining inter­
esting results from a seismic trans­
ducer which may prove useful in both
nelds of communications and sur­
veillance.

Necessity created the development
of the growth of synthetic quartz by
the Fort Monmouth laboratories and
contracting companies. The supply
of crystallagraphically perfect piezo­
electric quartz from Brazil could not
meet the demands imposed by the
military during World War D. Re­
search proved that crystals with se­
lected crystallographic orientation
and exterior morphology suitable for
a given crystal wafer could be fabri­
cated-<>r grown.

Similar situations were solved in
the case of manganese dioxide, used
in batteries and obtained almost ex­
clusively from the African Gold
Coast, and mica "books" used in radio
tubes and obtained primarily from
India, although small quantities were
mined in the Appalachian pegmatites.
In each instance, synthetic replace­
ments had marked advantages over
the natural product.

The Army's use of earth scientists
is not restricted to the laboratory,
office and field programs discussed
here, although these organizations do
account for a large percentage of
those actively engaged in earth sci­
ence activities.

For c.'Cample, in the Department of
Geodesy at the Army Map Service,
75 geodesists are engaged in field
surveys, research and computation
of geodetic data on a world-wide
basis. Although the field surveys are
not classified as research, the data
obtained is fundamental to research
conducted in physical geodesy by the
military services.

In addition, geologists and geophy­
sicists in lesser numbers are engaged
in research and development at the
Engineering Research and Develop­
ment Laboratories, Fort Belvoir, Va.,
the Limited War Laboratory at Aber­
deen Proving Ground, Md., and the
Intelligence Division, GIMRADA,
Fort Belvoir.

Physical geographers, geomorphol­
ogists, soils scientists and photogram­
metrists also are actively engaged in
R&D at the U.S. Army Natick Lah­
oratories, Natick, Mass., and the Land
Locomotion Laboratory, Detroit, Mich.

Investigations conducted in Army
laboratories are supplemented by uni­
versity, nonprofit and industrial re­
search on the premise that combined
efi'orts will provide solutions to the
Army's problems in the field of Earth
Science; also, that the state-of-the­
art will be advanced, and that there
will be an over-all benefit to the
scientific community by encouraging
a broad program of research in the
Earth Sciences.

Today's Earth Scientists are the
epitome of a science which has grown
since man was first curious about the
planet beneath his feet. It is a sci­
ence which has developed from the
crude theories of the Neptunist to the
geophysicists whose sound facts are
the basis of modern theories.

Earth Science has evolved from its
earliest crude tools for locating are
veins, as described by Agricola, or
those employed by the alchemist to
separate the metal from the rock, to
the ultimate of tools, the radioactive
isotope, such as AR"/K" used to de­
termine the age of rock, or C" to set
the date a tree was feUed during the
Ice Age or to measure the rate of
recharge and confirm the source of
water in an aquifer.

In this way geologists will continue
to search for that sign of the begin­
ning-if not on the earth, then on
some extraterrestrial body, and they
will strive to explain the present and
predict the future.
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requirements for power at this re­
mote installation. The removal effort,
which served to further our informa­
tion on employment and subsequent
removal for reemployment of portable
nuclear power plants, was success­
fully accomplished.

The utilization of the Camp Cen­
tury site by U.S. Forces was in ~c.

cordance with an agreement Wlth
Denmark. Accordingly, Danish rep­
resentatives maintained surveillance
over the removal operation and at
its completion remarked very favor­
ably on the removal effort.

At the present time, the secondary
components of the plant are in stor­
age at the New Cumberland. Army
Depot, while the reactor skid has
been transferred to the AEC for use
in conducting extensive tests on the
nil ductility transition temperature
phenomena.

The construction of the 10,OOQ
KWe Floating Nuclear Power Plant,
recently designated the "STURGIS,"
is proceeding in a satisfactory man­
ner. At the present time, construc­
tion under an Army priIne contract
with the Martin Co., of Baltimore, is
over 65 percent complete.

The actual fabrication of the plant,
utilizing a modified surplus Libe:t:v
ship hull, is being done at Mobile,
Ala by the Martin subcontractor,
Alabama Drydock and Shipbuilding
Co.

Our present schedule calls f~r com­
pletion of the plant late this fall,
at which time it will be towed to the
test site at Fort Belvoir. Va. After
completion of the six months oper~­

tional test next year, the plant will
be turned over to STRIKE Command
for use as a strategic resource in sup­
port of future operations.

This completes my general pres-
entation.

Delivery of the M-5, the first weap·
on system developed for firing 4.0
mm. grenades from helicopters, was
made last month to Aberdeen (Mel.)
Proving Ground for ini~i~l produc­
tion testing and crew trammg.

Aimed through conventional sight·
ing and fire control elements, the
M-5 is electrically driven, and can be
operated by either the pilot or a gun­
ner. Ammunition is fed through flex.
ible chuting to the launcher from a
storage box within the aircraft.

Production items of the 200.pound
weapon, capable of firing a 4.0 mm.
high explosive grenade at the rate
of more than 200 rounds per minute,
will be delivered to Army field units
later this year.

The General Electric Co. of Bur­
lington, Vt., is prime contractor.

Production Testing Begins
On M-S Weapon System

APRIL 1965

(Contin.ued from page I)
Our goal is to establish total feasi­

bility of the Energy Depot concept
early in Calendar Year 1966. . Th.e
majority of our present effort 18 di­
rected toward the production of am­
monia in present internal combustion
engines with minor modifications.

The investigation of the ammonia
production concept is proceeding on
the basis that this concept can be
integrateli into the military system
within a very short time if an un­
certain military situation should
make this course of action desirable.

More significantly, we are investi­
gating potentially more attractive
concepts such as electro-ehemi~1
cells which might be recharged clio
rectly from the electrical energy pro­
duced at a nuclear reactor or any
other convenient source of electrical
power.

These more advanced concepts offer
the potential of order of magnitude
improvements in the overall Energy
Depot elliciencies as compared with
the near-term ammonia - internal
combustion engine concept. It is this
potential which makes continu~ in­
vestigation of the concept desll'llble.
Specific work being conducted under
Army contract includes:

• Studies aimed at increasing pro­
duction of ammonia which includes
contracts with Allis-Chalmers, Air
Products & Chemical Co., me., Aero­
jet General Nu~eonics, Pratt & Whit­
ney, American Cynamid, Allison Divi­
sion, GMC.

• Studies on the utilization of am­
monia in internal combustion en·
gines, consisting of a contract on
the utilization of ammonia in gas
turbines with the Solar Division of
Intemational Harvester, and another
contract on the utilization of ammonia
in piston engines.

• An operational analysis with a
cost effectiveness study being con­
ducted by the Corps of Engineera'
Strategic Studies Group, augmented
by a contract with the Stanford Re­
search Institute.

The magnitude of the Army's pe­
troleum supply problem is such that
the establishment of the Nuclear
Powered Energy Depot concept feasi­
bility has received high priority..

Other projects on the Army Side
of the program which may be of in­
terest to the Committee include the
SM-l Nuclear Power Plant at Fort
Belvoir, Va. This has continued to
operate as a training vehicle f~~ op­
erating crews of all three military
services and for research and devel­
opment as required. It was one of

Betts Informs Congress on Army AE Goals
the original plants installed and,
therefore, we have initiated certain
modifications to bring this plant up
to the cl11Tent state of technology.

Specifically, we have considerably
improved the nuclear instrumentation
and are malting some health physics
modifications. The Army funded
work on this plant is anticipated to
be completed by May 1965.

The SM-lA Nuclear Power Plant
at Fort Greely, Alaska, has continued
to supply both electrical power and
space heat to the post. As has been
previously indicated to the staff of
the Committee, we plan to replace
the carbon steel pressure vessel of
the SM-1A during the spring of Cal­
endar Year 1966, due to the predicted
rise in nil ductility transition tem­
perature caused by racliation of the
carbon steel vessel

The contract for the preparation of
specifications for the new stainless
steel pressure vessel and details of
the replacement effort is presently in
effect. We anticipate award of the
contract for the fabrication of the
new pressure vessel and for the ac­
tual removal and replacement early
in FY 66.

This modification is being made at
this time due to the uncertainties in
information on the nil ducility transi­
tion temperature phenomena and the
urgent need for the SM-lA Nuclear
Power Plant during the winter
months at Fort Greely. By initiating
this modification during the spring
of Calendar Year 1966, we will be
able to complete the work prior to
the 1966-67 winter season.

The Army's portable nuclear power
plant previously located at Camp
Century Greenland, was removed
last s~mer due to a decline in the



Natick Scientist Wins Exceptional Service Award

-

The Department of the Anny Meri­
torious Civilian Service Award was
presented recently to Isidore Berg,
the U.S. Anny Materiel Command
Cost Reduction Program Manager.

Brig Gen E. G. Hardeway, Comp­
troller and Director of Programs,
AMC Headquarters, presented the
award and a citation which stated,
in part:

"Mr. Berg's professional compe­
tence, his effectiveness in resolving
the numerous problems that arise with
a new program, and his initiative,
ingenuity and inspirational leader­
ship were predominantly responsible
for the outstanding results achieved
in the AMC Cost Reduction Program.
AMC was responsible for saving $548
million, more than half of the total
Army savings."

A 1950 cum laude graduate of
American University, WashingtoD,
D.C., Berg is now a candidate for the
master's degree from American in the
field of international relations. He
has won two other Anny awards.

Lt Col Bruce S. Ott, chief of the
newly created Experimental Surgery
Branch of the Anned Forces Institute
of Pathology (AFIP), was awarded
the BroDze Star for meritorious serv­
ice as senior veterinary advisor to
the Republic of Viet Nam Armed
Forces Veterlnary Service in 1964.

Brig Gen Joe M. Blumberg, Direc­
tor of the AFIP, presented the award.
The citation accompanying the medal
stressed Lt Col Ott's "untiring efforts,
professional ability and the ener­
getic application of his extensive
knowledge" materially contributing to
the U.S. mission in VietNam.

Two top-level officers at the U.S.
Army S t rat e g i c Communications
Command (STRATCOM) were cited
for meritorious service during tours
in the Pentagon, Washington, D.C.

Col John N. Medinger, command­
ing officer of STRATCOM's Continen­
tal United States (CONUS) opera­
tions, received the Joint Service Com­
mendstion Medal. Col Kenji Hino,
STRATCOM's Director of Engineer­
ing, received the First Oak Leaf
Cluster to the Army Commendation
Medal.

Col Medinger was praised for his
"exemplary" performance of duty
and "outstanding qualities of leader­
ship" while serving with the Com­
munications - Electronics Directorate

of the Joint Staff for a 3-year peri04
ending in August 1964.

Col Hino was cited for his "supe­
rior and selfless" performance of duty
in a series of key positions with the
Command and Control Systems Di­
rectorate, Office of the Chief Signal
Officer, and with the Office of the
Chief of Communications, for a 4-year
period ending in July 1964.

Eighteen engineers of the U.S.
Anny Transportation Research Com­
mand, (USATRECOM), Fort Eustis,
Va., were awarded checks of $260
each and official Commendation for
their "outstanding contribution" in
evaluatin@, the Counterinsurgency
(COIN) aircraft.

Col Michael J. Strok, USATRE­
COM commanding officer, said that
the awards were made on a Special
Act basis and followed official com­
mendations to the Command for this
work from the Assistant Secretary of
the Anny for Research and Develop­
ment, the Chief of Staff, U.S. Anny,
and the Commanding General of the
U.S. Army Materiel Command.

Maj Gen William Lapsley, CG, U.S.

Dr. Stephen J. Kennedy, director of
the Clothing and Organic Materials
Division, U.S. Army Natick (Mass.)
Laboratories, recently received the
Exceptional Civilisn Service Award.

Secretary of the Anny Stephen
Ailes cited Dr. Kennedy for "funda­
mental textile research conducted un­
der his direction, which resulted in
improved military efficiency, in­
creased savings to the Government,
and lasting benefits to the civilian
economy."

Brig Gen Woodrow W. Vaughaf'l,
commanding general of the Natick
Laboratories, presented the medal
and accompanying certificate. In 1958
Dr. Kennedy received the Harold De­
Witt Smith Memorial Medal from the
American Society for Testing Mate­
rials.

His service with the Army began
in 1942, wben as a lieutenant colonel
be became chief, Textile Section,
R&D Branch, Military Planning Divi­
sion, Office of Tbe Quartermaster
General. In this capacity he initiated
the Quartermaster Corps program of
R&D in tbe field of textiles and suc­
cessfully sought and utilized the co­
operation of the textile industry,
foremost scientists, and laboratories
in the designing and development of
improved shelter and clothing for
American soldiers. For his wartime
accomplishments he was awarded the
Legion of Merit.

Dr. Kennedy received his B.A. in
chemistry with honors from the Um-

Anny Mobility Command, made the
presentations during a recent visit.

The evaluation group developed
possible Anny missions for the COIN
concept, modified the aircraft with
proposed Army equipment, evaluated
the modified aircraft and made com­
parisons with other Army aircraft
requirements. In effect, over 500
aircraft designs were evaluated in a
6-week period.

The methods and evaluation prj>Ce­
dures developed by the COIN group
reportedly have largely resulted in
the procedures being accepted as a
means of evaluating low-speed aero­
nautical development programs.

Col Strok also announced that the
Human Factors and Survivability
Group at USATRECOM was accorded
honors by Maj Gen Lapsley.

A Certificate of Achievement was
presented to E. V. Merritt, Human
Factors Group Leader, in recognition
of the Group's saving over $325,000
while designing, fabricating and as­
sembling prototype and operational
aircraft personnel armor systems.

versity of Illinois (1926), bis M.A.
from Columbia University (1931),
and his Ph.D. in political science
(1936). From 1935 to 1941 he was
director of market research for Pa­
cmc Mills.

Authored or coauthor of several
books on textiles, Dr. Kennedy has
written numerous articles for trade
and scientific publications, and is a
member of numerous scientific or­
ganizations and associations.

President Extends Tenure
Of Surgeon General Heaton

President Johnson has extended the
tenure of Lt Gen Leonard D. Heaton,
who assumed the office of The Army
Surgeon General in June 1959, until
Dec. I, 1966. This is the second such
extension.

At the end of General Heaton's
statutory 4-year tour in May 1963,
the late President Kennedy extended
his appointment an additional two
years. This was the first such exten­
sion of a surgeon general in more
than SO years.

General Heaton served as com­
manding general of Walter Reed
Army Medical Center before his pres­
ent assignment. He holds the Legion
of Merit with two Oak Leaf Clusters
along with the Distinguished Service
Medal with First Oak Leaf Cluster.

While CG of Walter Reed, General
Heaton maintained an active practice
in general surgery he has continued
during duty as Surgeon General.
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Concrete Research Earns Engineer Bid for Presidential Citation

Specialized mat-sinking plant pays out articulated concrete mattress fabri­
cated with fly ash and water-reducing admixture in Mississippi River channel
stabilization proiect by U.S. Army Corps of Engineers.

Results of a study on casting of
articulated concrete mattress using
fly ash and water-reducing admixture
have earned Charles A. McVean, a
concrete engineer with the U.S. Army
Engineer District of Memphis, Tenn.,
nomillation for a Presidential citation.

The Army Corps of Engineers uses
the articulated msttreas in revetting
the banks of concave bends to pre­
vent caving and the resultant changes
in the navigation channel on the low­
er Mississippi River.

In an average year, contractors for
the Memphis Engineer District cast
IIbout 260,000 squares of mattress at
fOUr Corps-owned casting fields at II
cost of approximately $3,900,000.

Each square covers 100 square feet,
and consists of 20 sections, each 3
feet 10 inches by 14 incbes, by B
inches thick, wit b longitudinal
strands of non-eorrosive fabric cast
in the concrete. In use, the individ­
ual squares are fabricated and placed
as a continuous subaqueous mattress
extending from the low water line to
the channel thalweg.

Mat casting is an expensive phase
of revetment construction and opera­
tion and is subject to periodic cost as­
sessment. Over the years, reduelions
have been achieved by close propor­
tioning and reduction of cement to
tbe maximum extent consistent wi tb
preserving structural strength.

In an effort to further reduce cost
and to improve management, the
study conducted by McVean has re­
sulted in increased production and
annual cost savings to the Govern­
ment estimated at more than $50,000.

A native of Missouri, McVean
studied engineering at the University
of Colorado, and has been with the
Memphis Engineer District since
1934. He serves as concrete engineer
for the Memphis District and also as

assistant chief of the district's In­
spection Branch.

Previous studies made at the U.S.
Army Engineers Waterways Experi­
ment Station, Vicksburg, Miss., had
shown that mixtures contsining fly
ash or water-reducing admixtures, or
both, could be used to cast mats mOre
economically than by using only Port­
land cement.

In McVean's study, field casting
tests were made by the Memphis Dis­
trict to determine (1) whetber
strength requirements could be met
by concrete containing fly ash or
water-reducing admixture, or both,
when mixed, placed, and cured under
normal field conditions; and (2) the
elfects on breakage and production.

The mats so cast were tested for
flexural strength and were analyzed
for hreakage through all revetment
operations from loading out on trucks
at the casting field to the final as­
sembly and launching into the river.

In making the field tests, the Mem­
phis Engineer flistrict let a contract
in 1963 for the experimentsl casting
of 41,000 squares of articulated con­
crete mllttress on tbe Caruthersville,
Mo., casting field.

Results of tbe experiment, reported
in Memphis District Technical Report
No. 1-64, dated September 1963, re­
vealed that concrete mattress con­
taining fly ash or water-reducing ad­
mixture could be satisfactorily cast
for revetment construction, with the
indicated cost reduction.

By the use of a water-reducing ad­
mixture, it WIIS possible to reduce
the cement factor from 3.'75 bags per
cubic yard to 3.4 bags per cubic yard,
using an average water-eement ratio
of 7.3 gallons per bag, and to obtain
llpproximately the same strength anel
quality of concrete as in standard

mattress. Field tests indicated an in­
crease in production tates, primarily
because of the improved workability
of the c()Ocrete.

As a result of the experimental
castinl:, invitations for bids on cast­
ing mattress for the year 1964 pro­
vided optional bids for casting mat­
tress with 100 percent Portland ce­
ment; with fly ash to replace a maxi­
mum of 30 percent Portland cement;
or with water-reducing admixture,
reducing Portland cement by about
10 percent. The low bids for 1964
mat casting in the Memphis Engineer
District were based on the use of a
water-reducing admixture.

The estimated annual cost reduc­
tion resulting irom the use of the
water-reducing admixture in concrete
used for casting articulated concrete
mattress in the Memphis District is
$38,000. Based on the tests of the
Memphis District, Army Engineers at
New Orleans awarded a contract for
mattress cast with water-reducing
admixture, resulting in a cost reduc­
tion of about $26,000 in that district.

APG Begins Construction
On Weapon Systems Lab

Facilities to support Army Mate­
riel Command war gaming and guid­
ance and control programs will be
consolidated in a new Weapon Sys­
tems Laboratory under construction
at Aberdeen Proving Ground, Md.

The first major building project to
be started this year at APG, the
laboratory is expected to cost about
$635,000, bringing tbe total cost of
major construction under way at APG
to nearly $4 million.

Estimated for completion by the
end of the year, the new lab-as an
addition to the research facilities of
the U.S. Army Ballistics Research
Laboratories-will perform in evalu­
ating the effectiveness and cost of
weapons.

Col Charles D. Y. Ostrom, Jr., com­
manding officer of the Ballistic Re­
search Laboratories, officiated at
recent ground breaking ceremonies.
Designed by von Storch and Burk­
avage of Clarks Summit, Pa., the new
lab will be built by the Verdel Con­
struction Co. of Baltimore under su­
pervision of the Baltimore District
Engineer.

H. J. Washburn will act as the resi­
dent engineer. Loyd O. White, rep­
resenting APG's Engineering Support
Services Div., is project engineer.
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AMC Initiates Broad Procurement Information Plan

"Instant answers" were introduced
at a recent Army computer confer­
ence when a problem was fed into a
console at Aberdeen Proving Ground
(APG), Md., and transmitted to a
computer located at the Massachu­
setts Institute of Technology-a dis­
tance of about 400 miles.

Within a matter of seconds, the
instantaneously computed answer was
automatically relayed by standard
TWX line back to the source at the
Ballistics Res ear c h Laboratories
(BRL) at APG.

The demonstration was conducted
by Dr. Richard G. Mills, assistant
director of Project MAC, an Ad­
vanced Research Project Agency
funded program in progress at M.I.T.
MAC (Machine Aided Cognition or
Multiple Access Computer) is being
administered by the Office of Naval
Research.

At the present stage of develop­
ment, about 40 remote stations are in
use around the M.I.T.-Cambridge,
Mass., area. Like telephone users
sharing facilities of a central ex­
change, the stations are tied into the
computer, and each is capable of re;
ceiving instant service.

The demonstration was conducted
for about 55 attendees at the first
session of the 1965 Army Conference
on Numerical Analysis and Mathe­
matica; Programming. Feb. 15-16, at
the Ballistic Research Laboratories,
APG.

The conference was the third in a
series (originally established by the
ARO Working Group on Computers)
designed to provide for an exchange
of information among Army person­
nel using computers in scientific and
other nonbusiness applications.

Part of the meeting was devoted to
a report by Dr. R. Buhler, Princeton
University, on the general purpose
program packages for statistics in
use at the Princeton University.

Other sessions included an Army
panel discussion concerning the need

MIT MAC Relays
'Instant Answers'

Dr. Richard Mills (left), assistant
director of linT project MAC. feeds
/ilter design problem into converted
computer console located at Army
Ballistic Res ear c h Laborstories,
Aberdeen Proving Ground, 1I1d.

At right, unmanned computer located
at MIT, Cambridge, IIlas8, receives
problem through standard TWX line,
computes problem, and relays answer
instantaneously back to the Ballistic
Research Laboratories at APG.

and feasibility of developing general
purpose program modules for tra­
jectory calculations. Dr. R. Moore,
Mathematics Research Center (\IIRC) ,
U.S. Army. Univel'sity of Wisconsin,
reported on his work on the numeri­
cal solution of ordinary differential
equations.

The Army Mathematics Steering
Comntittee (A\IISC) subcommittee on
Numerical Analysis and Computers

A fsr-reaching new program to
provide industry with market infor­
mstion on the Army's future pro­
curement needs was announced re­
cently by General Frank S. Besson,
Jr., commander of the U.S. Army
Materiel Command (USAMC).

The program is designed to broad­
en industry competition for the
Army's procurement dollsr and thus
reduce acquisition costs. A pilot tas!
was started last month at nine
Army/Industrial Materiel Informa­
tion Liaison Offices (AIMILO).

The pilot test will be under the di­
rection of Brig Gen R. C. Conroy,
USAMC's deputy commanding gen­
eral for western operations, Fort
Mason, San Francisco, Calif.

General Besson's announcement
was made to an industry audience as­
sembled in Los Angeles under the
auspices of the Defense Department
and the National Security Industrial
Association to provide sdvance in­
formation of defense requirements
during upcoming years.

Conferees were told that the Army
is trying to find out whether or not
this type of future marketing infor­
mation will assist in making manage­
ment decisions to bid on more kinds
of Army materiel.

The program is built around an
Advanced Planning Procurement In­
formation (APPI) form which will be
prepared on end items to be procured
by the expenditure of PEMA (Pro-

met at the Laboratories for prelinlin,
ary discussions of an annual report
to tbe AMSC.

lIIembers of the subcommittee in­
clude Dr. J. H. Giese, BRL. chairman;
Dr. R. K. Brown, U.S. Army Elec­
tronics Laboratories; S. H. Eisman,
Frankford (Pa.) Arsenal; R. Mc­
Gowan. U.S. Army Missile Command;
Dr. L. B. Rail, l.'tIRC; and Dr. Selig
Starr, U.S. Army Research Office.

curement Equipment and Missiles,
Army) funds in the annual budget.

APPI data will include pertinent
historical facts sbout the end item,
current fiscal year procurement ac­
tion. and the Army's planned pro­
curement through the following six
y"ars. Included also will be statis­
tics pertaining to quantities, monthly
production rates and anticipated
methods of procurement.

The APPI will be released to cur­
rent bidders and sources cleared to
receive it by the procuring agency's
AIMILO. Concurrently, the APPI
will be synopsized for public media in
order to advertise its availability to
all industries.

Those interested may obtain iden­
tical APPI a t anyone of the nine
AIMILOs established for this purpose
by presenting proof of security clear­
ances required or. lacking proof, by
initisting actions that will enable
them to receive APPI in the future.

For te8t purposes, AIMILOs have
been established at the following US­
AMC organizational elements: Elec­
tronics Command, Fort Monmouth,
N.J.; Missile Command, Huntsville,
Ala.; Weapons Command, Roek Is­
land, 111.; Munitions Command, Do­
ver, N.J.; Tank Automotive Center,
Warren, Mich.; Mobility Equipment
Center. St. Louis. Mo.; Aviation Ma­
teriel Commsnd, St. Louis, Mo.; Los
Angeles Procurement District. Pasa­
dena, Calil.; San Francisco Procure­
ment District, Oakland, Calif.
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