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Army Outlines 5-Year 000 Food RDT&E Program
At 85th Joint Services Medical Research Conference

Army Schedules Shift
Of Research to London

Permanent change of station of the
U.S. Army Research and Development
Group, Europe, from Frankfurt, Ger­
many, to London, England, is sched­
uled for completion by June 30 to col­
locate with U.S. Navy and Air Force
European research organizations.

In accordance with a memorandum
from the Director of Defense Re­
search and Engineering to secretaries
of the MiUtary Departments, the col.
location will involve B reduction in the
current level of U.S.-supported Euro.
pean R&D activities.

In the case of the Army, the pro­
gram reduction will be in accord with
about a 30 percent decrease in fund.
ing support. Under the continuing
program of the U.S. Government in
recent years to reduce the "dollar
drain," the level support of European
research has steadily declined.

The U.S. Army European Research
Office, known as ERO, was established
by authority of HQ DA letter dated
Apr. 25. 195(;, and the mission was
detailed by Army Regulation 7(}-40 in
mid-May. The goal was to broaden the

(Continued 011 page 10)

DoD program is assigned to the Army
Materiel Command, which has as­
signed the task of integrating activi­
ties to the Natick (Mass.) Labo-rato­
ries (NLABS). Staff monitorship is
charged to the Life Sciences Division,
Directorate of Army Research, Office
of the Chief of Research and DevelOp­
ment.

NLABS Deputy Commander Col
William B. Levin outlined the DoD
program to pa-rticipants in the Joint
Medical Research Conference. Since
then, the impact of DoD budgetary re.­
ductions has necessitated reductions in
projected funding levels in the
1971-75 FY planning. The proposed
range of the program submitted to the
DoD Feb. 12 is from $7 to $10 milJion
annually.

Dr. Edwin E. Anderson, Depnty
Scientific Directo-r for tbe DoD Food

(Continued on page ')
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Facets of a 5-year "Department of Defen. e Food Research, Development,
Testing and Engineering Program," scheduled for implementation in July,
were detailed recently at the 85th Joint Medical Research Conference in
the Pentagon, Washington, D.C.

Responsibility for execution of the
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Basic and applied research accom­
plishments indicative of a high order
of excellence and mission-related
competence are reflected in 463 re­
ports on the FY 1969 U.S. Army
In-House Laboratory Independent
Research Program, funded at $10.06
million.

Exceptional1y broad diversity and
depth of investigations relevant to
Army operational requirements are
attested by results. The ILIR Program
extends into virtually all of the ma­
jor scientific disciplines and most
highly specialized subfields.

More than 50 in-house research
and development installations partici­
pated in the FY 1969 lLIR activities.
U.S. Army Materiel Command facil-

(Continued on pa.ge 8)

Reorganization of the U.S. Army
Behavioral Science Research Labora­
tory (BESRL) and redesignation as
one of three laboratories in a new
U.S. Army Manpower Resources Re­
search and Development Center has
been approved.

General Orders No.3, Office of the
Chief of Research and Development,
states the USAMRRDC mission is to:

• Supervise and conduct R&D for
the Chief of Research and Develop-

Army Dates Symposium ment in personnel classification, selec­
tion, utilization, training methods and

On Operations Research techniques, morale, leadership, and
Ninth Annual U.S. Army Opera- human performance in military sys­

tions Research Symposium partici- terns.
pants assemhled May 20--22 on the • Conduct and supervise R&D rele­
campus of Duke University, Durham., vant to internal defense, civic action,
N.C., will hear addresses by high- military assistance, psychologieal op­
ranking research and development erations, human factors of U.S. mill­
leaders, some of whom will moderate tary operations in developing nations,
panel discussions. and motivationJ morale, opinion and

General Ferdinand J. Chesarek, CG values of the American soldier.
of the U.S. Army Materiel Command, • Provide technical supervision for
has accepted an invitation to present Human Resources Research Organiza-

(Continu~don page If) (Continued on page 11)

Project THEMIS Chagas' Disease Study Pays Off
Possibilities of effective hiological icantly shortened life span. Conceiva­

control of the triatomid insect vectors hly, it could place a large burden on
of Chagas' disease, devastating in cer- military medical resources if large
min areas of Central and South numbers of troops were exposed.
America, are raised by results of re- (Continued on page 4)
search performed under U.S. Army
support of Project THEMIS.

Chagas' disease (also known as
American trypanosomiasis) is primar­
ily a hazard to field personnel in rural
areas, and is transmitted by the bite
of certain beetles resistant to insecti­
cides. Myocarditis is a common com­
plication of the disease and 1!ffective
therapeutics for general use are lack­
ing.

Heart damage caused by the dis­
ease, for which there is no known
cureJ is of a nature whic.h reduces
physical activity and leads to a signif-

ILiR Reports Indicate
In-House Capabilities
Relevant to Missions



! Trees Viewed lor Pollution Control I
Army Scientist Suggests Federal Agencies' Studies
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Trees planted in cities and urban
areas with a scientific knowledge of
their practical utility, longevity and
requirement for minimal care have
long been one of the highly diversified
interests of U.S. Army scientist Dr.
Carl Lamanna. Need for research on
their uses for air pollution control is
the subject of his latest publication.

Writing in the February 1970 edi­
tion of BwsC'ienc6, Dr. Lamanna offers
three important recommendations for
actions by federal agencies. During
his 10-year association with the Army
Research Office, Office of the Chief of
Research and Development, as deputy
chief snd scientific adviser, Life Sci­
ences Division, he has devoted private
effort to tree planting problems.

In the Bioscience article, he resta.tes
many of the views he has suggested to
research and development institutes
and corporations "to stimulate their
thinking about ways and means to
identify and exploit the potentials of
vegetation in the urban environment
for reducing air pollution ..••"

Working with civic groups in the
Washington, D.C., area he became in­
terested in acquiring reliable informa­
tion about the best types of trees to
plant for precise conditions of city or
urban environment. The March 1967
edition of the Army Research and DB­
velopmell.t Newsm.agazine, page 2'1, re­
ports on some of his findings.

One of the problems ("great bottle­
neck") on which he comments in the
Bioscience article, regarding poten­
tials of using vegetation for reducing
air pollution in an urban environment,
is that "no government agency has
any explicitly stated mission in this
area of research ...."

The questions to be resolved, he
says, include: "Might this field not
represent an opportunity for the De­
parture of Agriculture to turn its
skills and resources from an exclusive
focus on food production? Might this
not be an area of basic research of
potential application worthy of fund­
ing by the National Science
Foundation?"

Pointing out that evidence is plenti­
ful to indicate that trees are vulnera­
ble to damage from atmospheric con­
taminants, Dr. Lamanna states: this
testifies to the capability of foliage to
absorb pollutants.

"While the result is undesirable,"
he writes, "the immediate effect is re­
moval and entrapment of noxious ma­
terials from the atmosphere. . . ."

Various species of trees, he pointa
out, have "differing sensitivity to air

pollutants. If resistance to air pollut­
ants can be shown to be due to
greater concentration of neutralizing
compounds in resistant than sensitive
plants, then it would be entirely rea­
sonable to breed for enhancing this
property ...."

Dr. Lamanna closes the BioscWll.ce
article with these recommendations:

• That appropriate federal agencies
undertake studies to assess the poten­
tials for reducing air pollution in the
urban environment by planting of
vegetation.

• That information and technical
assistance be made available by a des­
ignated federal agency to local com·
munities on the uses of vegetation to
control air pollution.

• That an appropriate federal
agency be deaignsted to draw up and
execute a plan of economic assistance
to metropolitan areas chosen as dem­
onstration areas for exploring and de­
veloping plantings &s a means for con­
trolling air pollution.

Army Engineers' Civil Works
Tallied in FY 70-71 Budgets

Magnitude of Civil Works Program
responsibilities of the U.S. Army
Corps of Engineers is reflected in the
FY 1970 budgetary appropriation of
$1,145,773,000 and in the President's
FY 1971 budgetary message to Con­
gress requesting $1,270,073,000 for
projects planned by the corps.

The FY 1971 general-heading
breakdown of funding requests is: in­
vestigations, $39,597,000 (studies of
proposed projects, etc.); general con­
struction, $821,389,000; operation and
maintenance, $292,600,000; general
expenses, $25,800,000; flood control,
Mississippi River and tributaries,
$79,578,00<>; flood control and coastal
emergencies, $7,000,000; permanent
appropriations (estimated), $4,100,­
000.

Projects and studies in the FY 1971
75-page listing of the funding break­
outs extend into 50 states. They are
concerned with improvements for nav­
igation of inland waterways, power
plants and dams, harbor improve­
ments, levee construction and other
flood control measures, reservoirs,
dredging, improving of river chan­
nels, water quality and waste disposal
projects, construction for hurricane
protection, prevention 01 beach ero­
sion, control of undesirable aquatic
growth, and nUmerous other efrort8
for improvements to and better utili­
zation of the nation's water resources.
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Army Outlines 5·Year 000 Food RDl&E Program at Joint Research Conference
(Continued from page 1)

Program, was charged last fall with
supervision of basic and applied re­
search performed at the NLABS in
support of the program.

When the program was assigned to
NLABS, effective Oct. 24, about 300
scientists, engineers and food technol­
ogists became engaged in efforts to
achieve the DoD goal of integrating

Ward Succeeds Siena
As Beal's IA Deputy

David H. Ward became Deputy
Under Secretary of the Army for In­
ternational Affairs in Pentagon cere­
monies Feb. 6 when he was sworn in
by Undl!r Secretary of the Army
Thaddeus R. Bea!.

He succeeds James V. Siena, who
resigned recently to become general
counsel of Stanford Uuiversity, and
will be responsible for advising and
assisting the Secretary of the Army
and Un,der Secretary on international
security matters and foreign relations
affecting the mission of the Army.

Included in his areas of concern are
the U.S. administration of the Ryukyu
Islands, the Canal Zone Government
and Panama Canal Co., treaty mat­
ters concerning the Panama Canal,
military history, certain security and
foreign liaison matters, military sup­
port of civil defense, and various spe­
cial projeets.

Born May 13, 1933 in Kansas City,
Mo., Ward received a BA degree from
Harvard College in 1955 and a bache­
lor of law degree from the Harvard
Law School in 1960. He has been a
member of the American Bar Associa­
tion since 1965, a trustee of the Art
Institute of Chicago since 1968, and
has practiced law with the Chicago
firm of Sidley and Austen since 1961.

David H. Ward

all activities of the Armed Forces in
food processing, packaging and pres­
ervation.

DoD Instruction 3200.10, issued
July 12, 1968, established a policy and
assigned to the Secretary of the Army
the responsibility for formulating an
RDT&E Food Program-and for exe­
cuting the approved program in coor­
dination with military departments
and appropriate DoD components.

The program calls for "optimizing
the feeding situation" for the Army,
Navy, Air Force and Marine Corps.
Col Levin said there is a "much higher
level of commonality" among the mili­
tary services in garrison-type feeding
than in feeding of field troops. In the
case of the Army, the latter have been
the focus of the most RDT&E to meet
combat needs in recent years.

DoD Directive 1338.10 (Dec. 5,
1967) established a Unified Food
Service Program. Recommendations
regarding the program were devel­
oped by a 20-member panel of nation­
ally known leaders established by the
National Academy of Sciences-Na­
tional Research Council at the Army's
request.

The NAS-NRC ad hoc group stud­
ied the over-all problem at a 2-day
meeting in August 1968. An in-house
12-member working group representa­
tive of the NLABS, Air Force, Navy
and Marine Corps then developed the
detailed 5-year program to meet
objectives proposed by the NAS-NRC
experts.

Following another 2-day NAS-NRC
committee review in March 1969, the
final program was submitted by the
commanding general of NLABS to the
Army Materiel Command in April
1969.

In his presentation to the Joint
Medical Research Conference, Col
Levin explained that the Army's
RDT&E food program has been di­
rected primarily toward solution of
problems and the development of new
food and equipment items required by
field troops.

Some of the Army-developed dehy­
drated food products have been used
in the Navy's "Ration Dense" pro­
gram. Marines have used some
Army-type rations when operating in
the field.

Col Levin stressed that require­
ments for further progress in feeding
field troops still pose problems and
that "support of the fighting men of
all the services must be uppermost in
our program." The DoD program, he
said, includes "food service systems,
material and facilities for all environ­
ments and operating conditions."

This requirement entails a substan-

tial change in the Army RDT&E food
program, which has been directed
principally to the roughly 10 percent
of field forces operating in a combat
environment, requiring other than
garrison-type food that serves needs
of about 90 percent of the troops.

Some of the problems in garrison­
type feeding will require that the ex­
panded DoD program includes such
areas as systems analysis, total food
systems, centralized food production
centers, continuous food processing
equipment, facility layout, fresh and
frozen food, convenience foods, etc.

Six major areas of RDT&E activity
are included in the DoD program:

• Nutritional requirements and ade­
quacy under all conditions.

• Food chemistry, microbiology,
processing, preservation, packaging,
stability and consumer acceptance.

• Food service systems, material
and facilities for all environments and
operating conditions.

• Recipes, menus, operational ra­
tions and food packets.

• Food preparation, holding, serv­
ing and handling equipment.

• Specifications for food and related
packaging, equipment and systems.

Formulation of the 5-year RDT&E
program was guided by that portion
of the DoD instruction requiring con­
tinual upgrading of the general and
specialized military feeding programs.

The instruction calls for effort "to
meet feeding requirements as they
change with changing modes of war­
fare."

A major objective is to support "the
timely introducti<>n of new and im­
proved food items, preservstion meth­
ods, packaging and new feeding sys­
tems as well as improvement of sys­
tems in use."

In substance, Col Levin said, the
(Continued on po.g~ 4)

Error Drops Deputy From Title
Of Coauthor in Newsmagazine

Apologies for a seemingly careless
mistake when it appears in print
never adequately compensate for the
errOr-as is regrettably the case for
Col William H. Meroney, director and
commandant of Walter Reed Army
Institute of Research since June 1968.

Such an error was made in the title
of Col E. L. Buescher in the Januarv
edition of the A.omy Research and D~
lIelopntent Newsmagazine. Col
Buescher is d~puty to Col Meroney in
both of his capacities. Deputy was in­
advertently omitted in the biography
of Col Buescher as coauthor with Dr.
M. S. Artenstein of an article titled
"Army Reports on Advances in Men­
ingococcal Meningitis Control."
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Army Outlines 5-Year 000 Food RDT&E Program at Joint Research Conference
(Continued 'rom page 3) major feeding subs~tems-Opera-

program "technically supports the tional; Garrison and Shipboard; and
current feeding systems used in all Special.
military departments but more impor- Operational problems are related to
tantly, at tbe same time, it will create field feeding fGr the Army and Mar­
new knowledge, techniques and data ines, as well as Navy and Air Force
required to evolve mGre efficient and requirements, and current develop­
effective feeding systems for the fu- ment programs such as: Meal, Ready­
ture." tG-eat, Individual; Meal, Uncooked,

While it is recognized tbat, ideally, 26-man; Food Packet, Individual,
one standardized DGD feeding system Combat; Ration Den!le Foods; Volume
fGr all conditions and situations would Conservation (for use in high-per­
be desirable, Col Levin said it is the formance aircraft).
consensus that the current state-of- Garrison and Shipboard projects
the-art will not support adoption Gf a are concerned with fresh, dehydrated
standard system. and frozen foods; also, certain ther-

CGnsequently, activities prGpGsed in mal- and radiatiGn-prGcessed items
the DoD program are addressed to used in the four military services in
solution of problems in three existing garrison and fixed messes and ships.

Project THEMIS Chagas' DisQase Study Pays Off
(Continued 'r0'l11 page 1) monthly, no first instars (part Gf the

Under a Project THEMIS contract propagation process) were found since
with Louisiana State University, mon- the secGnd introduction. Natural para­
itored by the Army Medical R&D sitism occurred in as higb as 22.6 per­
Command, Dr. RodrigG Zeled6n and cent of tbe eggs in a single household.
his cGlleagues are conducting research Experiments are in progress to de­
at the LSU Medical Center offshore termine whether the triatomid can be
base in Costa Rica. Fundamental eliminated from a household through
work has been done on the biology of extension of natural biological control
the insect transmitting tbe disease. by this parasitic microhymenopteran

More recently, tbey have identified by releasing several thousand of tbem
a natural enemy of the beetles identi- at intervals.
fled as carriers of Chagas' disease-a A species Gf Pimeliaphilus mite is
wasp species which might, by intrG- an ectoparasite Gf all instars of T.di­
duction in large numbers into a com- midiata. It sucks the body fluids of the
munity, reduce tbe beetle populatiGn insect and noticeably inhibits its de­
below the critical level for mainte- velopment. Researchers say its specif­
nance of diseuse transmissiGn. icity for T.dihnidiata would contribute

This investigative effort in seeking to its importance in areas where tbis
for biological enemies of the beetle is species is the principal vector, but
considered justifiable as opposed to re- would limit its usefulness in areas
search directed tG mGre effective insec- where other triatomid species are
ticides (potential environmental pollu- major vectors.
tants), against which the beetle might In an earlier study, Dr. Zeled6n
develop resistance. observed the "camouflage pbenGme-

In spite of the prolific reproductive non." Mobile stages of T.dimidiate
ability in the laboratory of Triatome camouflage themselves by "kicking"
dimidiate, Latrielle 1811, the main dust on their bodies to obscure them­
insect vector of Chagas' disea!le in selves frGID the eyes of animal preda­
Costa Rica, density in houses in the tors.
endemic area of trypanosomiasis is Tbis phenomenon assumes great im­
usually not mGre than 10 per bouse. portance in areas where dirt-f1oored
This fact suggested tbe presence of dwellings predominate. In studies sup­
good hiological control mechanisms-- ported by tbe THEMIS contract, this
tbe clue tG researchers. dust-eovering protective measure was

One parasite found in the field was found in use by other species of tria­
the microhymenopteran, Tel81l0mus tominae. It negates the continued use
fariai, which grows and feeds in tbe of unftoored habitatiGns in areas en­
eggs of Triatoma dilllidiata. Tbe mites demic for Chagas' disease.
have been reared in the laboratory in The Project THEMIS effort under
large numbers for field trials. which the research is being performed

When these microhymenopteran by Dr. Zeled6n and associates is a
were released inside a house, they part of "Studies of InfectiGus Di­
were able to parasitize T. dimidiate seuses in Persons Introduced into
eggs, placed in flasks on the floor and Tropical Areas" headed by Prof. J.
at different levels, witbin four hours. Clyde Swortzwelder of tbe Depart-

In studies in which 5,000 to 7,000 ment of Tropical Medicine and Medi­
Tel81lOmus were released in two houses cal Parasitology at LSU.
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Feedi1lg Subsyste'ln, Spetial activi­
ties will emphasize production items
required in limited quantities under
special conditions, such as: Food
Packet, in-Flight, Individual; Ration,
Individual, Trail Frigid; Ration Sup­
plement, Aid Station; and Food
Packet, Survival.

In addition to these three subsys­
tems, a fourth called Future FeedIng
Subsystem includes fundamental Gr
basic research studies and explora­
tory development-"information, tecb­
niques and management knowledge re­
quired tG create new and/or more
effective feeding systems or ideally
one standard system."

Inputs from a broad spectrum of
scientific, technological and engineer­
ing disciplines are programed in seek­
ing solutions to problems in the four
subsystems. For simplification of
structural and management activities,
10 project areas have been identified.

Systems Analysis provides fGr a
comprehensive analysis of the total
DoD food service system within tbe
guidelines of DoD Directive 1338.10.
The objective is a pattern for future
DoD food service management, orga­
nizational and operational structure.

Food Processes and Product.. This
project is concerned with control and
exploitation of food processing and
preservation tecbnGlogy; also, applica­
tion to procurement instruments for
food products to meet a wide range of
knGwn and fGreseen military needs.

"Soundly based quality assurance
measures will be establisbed as an in­
herent part of food product develop­
ment."

ARMY DEPUTY CHIEF OF R&D
Maj Gen Edward 1.. Rowny was briefed
recently on scientific and engineering
projects at several Army 1l&D activ­
ities, including Walter lleed Army In­
stitute of Research in Washington,
D.C~ and the Army Research Office,
Durham, N.C. In hriefings at the Harry
Diamond Laboratories (HDL), also in
Wa hington, HDL Technical Director
Dr. Maurice Apstein and HDL CO Lt
Col Peter A. Helener participated.
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Functional Characteri8tics of Food
is a project to provide "guidelines and
principles to assure nutritional ade·
quacy, wholesomeness, acceptability,
keeping quality and utility of Armed
Forces' subsistence."

Guidelines will be sought for pre·
venting microbial deterioration of
food, through quantitative and quali·
tative analysis, "to assure safety to
the ultimate consumer in the field,
even where access to a laboratory is
impracticable." Special emphasis will
be on food flavor and texture.

Packaging and Contain.". Materials,
Methods and Equipment. In this pl"oj.
ect, the effort will be on rapid use or
application of innovations in packag.
ing, whethel" initiated Or conceived in
Army facilities or by industry. Explo­
ratory development will he pursued on
packaging for foods preserved by
thermoprocessing, dehydration, low
temperatul"es lind irradiation.

While it is recognized that a broad
industrial and commercial base exists
for packaging materials and designs,
Army experience is that military reo
quirements are usually beyond those
commercially necessary.

Much of the emphasis in this a1"88
will he on specific and militarily
unique requirements, such as light­
weight and convenient operational ra­
tion packaging; also, development of a
lightweight, expendable system for
combining items and packages into
compact, convenient modules compati­
ble with over·all feeding and trans·
portation systems.

Areas of investigation will include
compatibility with preservation tech.
niques, ration breakdown, food prepa­
ration, and serving techniques; also,
multiple functions such as use as a
serving counter Ol" in shelter construc·
tions, ease of disposal, and resistance
to CBR agents.

Meals and Other Food Assemblies.
Activities will seek to assure tbat
products "possess the nutritional ade­
quacy, acceptability, utility and keep­
ing quality required by concepts of
use ... large groups with little or no
limitation on food sernce equipment
or personnel, or individual men with.
out any food service support and
without planning resupply."

Food Preparation, SBr'lJi-ng and San·
itation Equipment. Research in this
area will encompass the needs of aU
the military services, including ship.
board, aircraft, submarine, garrison
and field operations. The approach
will be to adapt commercial practice
in preparation, materials handling,
diSPensing/serving, waste disposal
and sanitation-all integrated into
a military food service system,

Food Storage Equipment. Investiga­
tion in this project will cover the use

of cryogenic refrigeration techniques
for freezing, and refrigerated storage
and shipment of food products, includ.
ing the economic feasibility of cry·
ogenic shipments.

Studies will include thermoelectric,
mechanical and absorption refrigera­
tion, insulating materials, controlled
atmospheric storage equipment and
processes, and water containers.

Behavioral Sciences ReSearch in
Support of Feeding Systems involves
two programs: 1) Sensory and Physi­
ological Psychology and 2) Human
Factors and Engineering Psychology.

Program 1 investigations will use
animal and human subjects under con·
trolled laboratory conditions to probe
problems of taste, palatability and 01·
faction; also, the psychobiological con·
trol system for appetite, and for food
choices of soldiers.

Program 2 will focus on the human
element in food preparation and han­
dling in food service systems; the
man-machine relationship in food
preparation areas; and environmental
effects on consumers.

CAfe Sciences Research in Support
of Feeding Systems is programed to
develop background information for
solution of military feeding. Efforta
will attack problems arising from
mOre stringent military requirements
for storage, transport and reduction
in weight and volume of foods without
loss of quality and acceptability.

Research in microbiology, entomol­
ogy and mammalogy will seek more
effective methods to control the de·
struction and contamination of foods
by microorganisms, insects and' roo
dents.

Post-harvest physiology of frnits
and vegetables will be studied to de­
velop effective methods for prolonged
storage and transport.

Histology and cytology research
will be concerned with structural
changes in plant and animal tissue
during preservation treatments.

Biochemistry investigations will
deal with the fundamental structure
and properties of enzymes and other
proteins for application to food proh­
lems. In biophysics, theoretical anal­
yses will be made of fundamental bi­
ological systems.

Physical Sciences Research in Sup­
port of Feeding Systems is programed
to yield basic information on physical
and chemical properties of foods,
packaging and handling materials,
and model systems in support of mili·
tary feeding systems.

Objectives include the determina·
tion of characteristics of existing and
new energy sources pertinent to devel·
opment of improved and new process·
ing for inilitary rations; reaction
mechanisms of foods subjected to var-

ious forms of energy, chemical and/or
enzymatic treatments: synthesis and
characterization of chemical additives
to improve and stabilize food products
or formulations of synthetic foods.

Responsibilities of the Army, Navy,
Air Force and Marines regarding the
DoD Food RDT&E Program are de­
tailed in a Joint Services Regulation
currently being staffed. Representa.
tives of each service will be assigned
to the Natick Laboratories.

Planning also envisions scientific
and technical personnel of each of the
Armed Forces working in the NLABS,
particularly on unique programs.
Through such joint, integrated effort,
the DoD plans to meet, economically,
all known and projected subsistence
problems, under any operational, 91'­
ganizational and'logistical system.

War Gaming Facility Simulates
Future Ba"ttlefields at USACDC

Simulation techniques, using mathe­
matical and computerized formulae in·
stead of troops and guns, have ad·
vanced with the recent dedication of a
War Gaming Facility at the Army
Combat Development Command's In·
stitute of Land Combat (ILC).

The battlefield at the Alexandria,
Va., installation, is depicted on 8xlO­
foot glass panels that can be tracked
hy monorail from the gaming rooms to
a photographic station where a record
is made of a moment in the battle for
later analysis.

Played by oppOsing Red and Blue
Armies and Controllers (umpires),
war gaming provides a rapid means
of selecting the strengths and weak­
nesses of many alternatives of organi­
zations, weapons systems and battle­
field tactics.

The ILC Evaluation Directorate is
using the gaming techniques as one of
the primary methods of analysis in
examining and ranking alternative
conceptual designs for future armies.
This is a phase of a largel" study
called Land Combat System of the
1990s, in which the institute is taking
an objective look at the Army as a
total system of combat capabilities.

MBT-70 Program Redesignated
With Further Change Slated

Reorientation of tlle U.s.fF~u.l RepabUe
of ~um.n, Main Battle Tank (MBT-70) de­
nlopment prOlTaJll' "h•• If!:d to Ita temporary
redtJl1l"natJon a. the MBT-70/XM803.

After &b4Jut • yeu, tbe HBMT-10" wiD be
dropped. and the official nomenctatdre will be
"Tank, Combat. Full-Trat:ked: 152mm Gunl
Launcher. XM8OS:· When the tank fa alt­
proTecl for produetioD. the ·'X" will be dropped
and U. wW be .-i.-Yen a popular na.me.. Bistor­
icallT. the Army "am" ttl tanka .fter ..en­
erala. aueh .. Shuman, Patton, Shuidan.

Initlate.d in J96S •• a Joint U.S./FRG el'ort,
the MDT-TO pro~r.m wu modified. recentb'
alon. unilateral concept. to reduu. proeue­
me-Ilt ~ almpUb operation and malnte­
nanee. and to improve rdlab1lJty.
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Army Dates Symposium on Operations Research
George B. Gerrish, director, Systems
Operations, International Business
Machines Federal Syatems Center, is
programed for the banquet address.

John Itelkofer, chief, Combat Sup­
port Division, U.S. Army Materiel
System Analysis Agency, is organiz­
ing and will chair a session on "Uses
of Simulation in Air Mobility."

"Uses of Simulation in Limited
Warfare" is the theme of a session
being organized by Willlam Lueders,
chief, Operations Research Division,
Institute of Strategic and Stability
Operations, Army Combat Develop­
ments Command.

Dr. Cecil Johnson, chief, Statistical
Research and Analysis Division, U.S.
Army Manpower Resources Research
and Development Center, will moder­
ate discussion of "Uses of Simulation
in Personnel/Manpower Studies."

Col John P. Chandler, chief, Engi­
neer Strategic Studies Group, Office of
the Chief of Engineers, is arrang­
ing for and will chair a session on
"uses of Simulation in Transporta­
tion/Communication Studies."

About 10 technical presentations
are planned, including a paper by
a representative of the United States
Military Academy. First Lt Gerald W.
McLaughlin will discuss "The Applica­
tion of Computer Simulation to a
Three-Person Non-Zero Sum Game."

Other presentations will he made on
techniques of mathematical modeling
in systems planning, engineering and
decision-making by representatives of
the University of North Carolina, the
Office of the Arm)' Surgeon General,
U.S. Army Natick (Mass.) Laborato­
ries, U.S. Army Tank Automotive
Command, Office of the Assistant
Chief of Stsff for Intelligence, Army
Materiel Systems Analysis Agency,
and Litton Scientific Support Labora­
tory.

ILiR Reports Reflect In-House Capabilities for Army Requirements
(Continued from page 1) of the highest technical caliber." Picatinny Arsenal, for example,

ities accounted for 338 of the total Results are reviewed annually by concentrates ILIR activities largely
463 work-units. Walter Reed Army the Assistant Secretary of the Army related to its basic mission as the
Institute of Research was the indi- (Research and Development) through Army's center for explosives and pro­
vidual leader with 34 work-units, an Ad Hoc Committee representative pellants research. Picatinny conducted
followed by the Corps of Engineers of the major commands involved in 28 ILIR work-units.
Waterways Experiment Station with R&D. This group evaluates how well Similarly, Edgewood Arsenal en­
32. the work-units have satisfied ILIR gaged in 27 ILIR work-units related to

All ILIR projects selected must Program criteria, and makes recom- its basic mission of chemical, radiolog­
contribute toward solution of a prob- mendations for funding levels for the ical and atmospheric research. Frank­
lem which is included within the next year. ford Arsenal, renowned for pioneering
mission assigned to each of the in- Merits of the program have been development of Propellant-Actuated
nouse laboratories, all well organized enthusiastically attested throughout Devices (PAD), fire control and other
to perform specific functions. the years by the lab directors and in- highly specialized investigations, had

Creativity has been a key word in dividual researchers for whom it has 21 ILIR work-units.
the ILIR Program since it was ini- opened the door of opportonity for Waterways Experiment Station
tiated in FY 1962 "to promote a original research in their areas of ILIR work-units delved deeply into
vigorous internal research program specialized competence. problems of improved vehicular mobil­

ity under a wide variety of soil and
environmental conditions, materials
and techniques for reinforcing con­
crete structures, flood control and
navigational problems, and many
other areas of mission responsibilities.

Among the Armll Materiel Com­
mand (AMC) independent laborato­
ries, the Ballistic Research Laborato­
ries, part of the Aberdeen (Md.) R&D
Center, accounted for the most ILIR
effort with 29 work-units. The Natick
(Mass.) Laboratories and the Harry
Diamond Laboratories, Washington,
D.C., each with 23 work-units, were
followed by the Materials and Me­
chanics Research Center, 10; Nuclear
Defense Laboratory, 4; Human Engi­
neering Laboratory, 3; Cbemical and
Coating Laboratory, 2.

Distribution of ILIR work-units
among AMC's major commodity eom­
mands was: Munitions Command, 88;
Electronics Command, 36; Test and
Evaluation Command, 28; Missile
Command, 25; Mohility Equipment
Command, 24; Weapons Command,
20; Army Tank Automotive Com­
mand, 20; and Aviation Systems Com­
mand,3.

In the Medical R&D Command,
Office of The Surgeon General, the
breakout was: Walter Reed Army In­
stitute of Research, 34; Medical Re­
search and Nutrition Laboratory, 10;
Medical Equipment and Development
Laboratory, 4; AeromediC31 Research
Laboratory, 4; Institute of Environ­
mental Medicine, 3; MedicRl Research
Laboratory, 3; Biomechanical Re­
search Laboratory, 8; Institute of
Surgical Research, 2; Letterman
Army Institute of Researcb, 1.

The Office of tM Chief of Engineers
listed 55 ILIR work units, 32 by the
Waterways Experiment Station, 16 by
the Cold Regions Research and Engi­
neering Laboratory, and 7 by the En­
gineer Topographic Laboratories.

Far too many of the 463 ILIR
work-units in FY 1969 were consid-

(Continued from page 1)

the keynote address on "The Role of
Simulation in Decision-Making." Army
Chief of Research and Develop­
ment Lt Gen A. W. Betts will intro­
duce him and make opening remarks.

Maj Gen John Norton, deputy direc­
tor of Project MASSTER (Mobile
Army Sensor System Test, Evaluation
and Review), a top-priority effort
under the Army Chief of Staff, will
moderate a panel discussion on
STANO (Surveillance, Target and
Night Observation) developments.

Maj Gen Felix J. Gerace, director,
Requirements and Procurement, Army
Materiel Command, will moderate a
panel discussion on logistics simula­
tion.

"Scope of Simulation" is the topic
for a panel discussion being organized
and to be moderated by Dr. Daniel
Willard, Office of the Deputy Under
Secretary of tbe Army.

Director of Army Research Brig
Gen George M. Snead Jr. is general
chairman of the sessions, expected to
attract about 180 invited representa­
tivm of the Department of Defense,
the Army, academic scientific com­
munity and industrial firms.

Sponsored by the Chief of Research
and Development, the symposium will
he hosted by the Army Research
Office-Durham, N.C. ARO-D Com­
mander Lt Col Edgar G. Hickson Jr.
will present the address of welcome.

Dr. Marion Bryson, technical direc­
tor, Institute for Systems Analysis,
Army Combat Developments Com­
mand, is technical adviser for the
meeting.

One of the highlights will be an ad­
dress by Prof. Ronald Shephard, head
of the Ballistics and Operational Re­
search Branch, Royal Military College
of Science, United Kingdom. Dr.
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ered to have produced outstanding
results for a practicable effort to
select 10 or even 25 considered the
most significant achievements. Only
passage of time will determine the
value through application of the new
knowledge.

In a great many instances, the p0­
tential application to military require­
ments is regarded as promising for
near, intermediate or loug-range
needs. Byproduct benefits for many
civilian community needs also are en­
visioned.

An e",ampls of the Nanck Laborato­
riel research as a center for the De­
partment of Defense Food Research,
Development, Test and Engineering
Program is an ILIR work-unit to ex­
plore the potential for converting oth­
erwise inedible waste to food.

The project was conceived as an ef­
fort to extend the basic knowledge of
the kinetics and mode of enzyme pro­
duction from the fungus Trichoderma
"iritie and the action whereby this en­
zyme degrades native or crystalline
cellulose to sugar. Results prodUCed a
clear syrup (12 to 14 percent W IV).
Most of the enzyme and undigested
cellulose are retained in the reaction
vessel. The reaction continues when
solid cellulose, water and a small
quantity of make-up are added to the
miX.

111. the HUmJC<n Engine.ring Labora­
toriBs, Aberdeen Pro'lJing Grou.nd, an
ILIR effort was directed to improved
military understanding of behavioral
and physiological consequences of
long-term psychological stress.

Findings also might have civilian
applications. Testable hypotheses were
developed for design of facilities,
acquisition of equipment, training of
personnel, development of a psycho­
logical test battery, and the implemen­
tation of physiological and endocrino­
logical measurement techniques.

ILIR research on human factors re­
lated to military operations also were
conducted in five work-units of the
Behavioral Science Research Labora­
tory (since redesignated the U.S.
Army Manpower Resources R&D
Center), Office of the Chief of R&D,
HQDA.

Another area of broad potential
civilian community benefit as well as
its primary military application was
an Army Aeronautical Research Labo­
ratory project to acquire more knowl­
edge of how to moosure low-velocity
factors with great accuracy in opera­
tions of helicopters and V/STOL air­
craft. Substantial progress is reported
and investigations are continning.

"Development and Refinement of
Photo-Optical Techniques Through
Application of Coherent Light
Sources," the title of an ILIR effort at

,

the Army Ballistics Research Labora­
tories, was evaluated as a meritorious
project.

InvestigatiQns are continuing to test
basic mechanical and optical princi­
ples in determining feallihility of mul­
tiple exposure with and without film
transport; and, if practical, these will
be applied to detonation and other
flow phenomena of high-velocity shock
waves, projectiles and fragmentation
problems in military operations.

Harry Diamtmd Laboratories' inves­
tigations ranged over a variety of fuz­
ing problems; the electronic and opti­
cal properties of hot-pressed semicon­
ductor materials; unipolar and bipo­
lar switching devices; an Advanced
Artillery Simulator; methods of deter­
mining boresight errors; means of
protecting military personnel from
eye damage due to laser radiation; a
Gun Aiming Radar Device; and tar­
get indicator research.

Material8 and Mechanics ReBearch.
Center, ILIR activities included re­
search on problems of alloys; quanti­
tative prediction of deformation, frac­
ture and fatigue in materiel; new ap­
proaches to mechanics and materials
engineering; and successful develop­
ment of an extremely sensitive instru­
ment to record quantitatively slight
temperature changes in reactions in
aqueous solution in an adiabatic reac­
tion vessel during titration.

Many of the Natick Laboratories'
ILIR work-units were concerned with
problems of food, clothing, environ­
mental protection, effects of exposure
to climatic extremes, preparation of a
manual of Accelerator Radiation
Protection, compilation of key Russian
terms in the fields of food and nutri­
tion (531 pages), parameters that in­
fluence the production of shock waves
in various liquid media by lasers,
thermal stresses on visual sensitivity,
design of hearing protective devices
against high noise levels, and "Sea­
sonal Changes Revealed by Time­
Lapse Photography."

Twel". (01l.-tMrd) of the Electron­
ics Command ILIR projects originated
with Atmospheric Sciences Laboratory
investigators, indicating the high de­
gree of interest in improving under­
standing of atmospheric composition
and effects related to military opera­
tions.

The ECOM Communications and
ADP Laboratory conducted 11 ILIR
investigations, and the Electronic
Components Laboratory had six proj­
ects, as did the Institute for Explora­
tory Research. Considered one of
IER's significant projects was a study
to test feasibility of various electro­
magnetic, seismic and acoustic detec­
tion and surveillance devices.

ECOM's Combat Surveillance,

Night Vision and Target Acquisition
Laboratories' ILIR efforts involved a
project to improve in-house capability
in the field of "eye-safe" lasers, in­
cluding an assessment of erbium laser
material and germanium detectora
and methods of testing them. Exten­
sive work was completed on a Target
Insertion Synthesizer.

One of five ECOM Euctronic Com­
ponents Laboratory ILIR projects was
to develop a family of temperature
stable materials to satisfy require­
ments for reciprocal phase shifters in
communications systems. Another ef­
fort was directed to developing a
ceramic dielectric material sintered to
high density, and capable of being
used as a high-energy storage capaci­
tor with an efficiency of 400 joules/lb.
at 500 volts/mil stress.

Twenty-five /LIR projects conducted
by Army Missile Command investiga­
tors included a "Theoretical Investiga­
tion of Laser Materials"; "Nuclear
Spin Systems in Magnetic Materials";
analysis of cold gas static tests on the
Ejectrol Control Force Concept; stud­
ies in hot gas ducting; research on
photochromatic processes in the alka­
line earth fluorides; work on high­
temperature organometallic com­
pounds; and aerodynamic characteris­
tics of a ring-wing type control device
for missiles.

A Missile Command ILIR effort pro­
duced a report titled "Low Noise Re­
ceivera Which Utilize Image Fre­
quency Energy," indicating that tests
of new designs have high potential as
broad-band radar receivers. Progress
also was reported on a study of "Clut­
ter Rejection Techniques for Multi­
Function Array Radar," linked to the
Safeguard ARM defense sysem.

Mobility Equipment Command IL/R
activities (24 work.units) all were
conducted at the Mohility Equipment
R&D Center, Fort Belvoir, Va. Evalu­
ated among projects relevant to a cur·
rent military requirement was the de­
velopmental work on a lightweight
and efficient gas generation system in
a hydrocarbon fuel cell to produce
electric power. Results are reported in
"Open MERDC Cycle Hydrocarbon­
air Fuel Cell," a June 1969 technical
paper by E. A. Gillis.

Other MERDC ILIR work included
investigation of more efficient equip­
ment for treatment of brackish waters
having a high calcium sulfate con­
tent; improving the life cycle of zinc
batteries; efforts to optimize electro­
lytes for high-energy density batter·
ies; research in eutectic materials and
heat exchangers to determine feasibil­
ity of a "hold-over" element for mili­
tary environmental control units; re­
lIe8rch to increase knowledge of cata-

(Continued tm page 8)
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MERDC Conducts Weatherability Studies on Paper House

ILiR Reports Reflect In-House Mission Capabilities
(Continued from page 7)

lytic phenomena and preparation of
catalysts with improved properties;
and a project to develop an in-house
liquid metal MHD generator capahil­
ity.

Munitions Commcmd ILIR efforts at
Picatinny Arsenal were centered in
the Feltman Research Laboratories
(22 of the total of 28 at the arsenal).
The Nuclear Engineering Laboratory
conducted 4 work-units and the Am­
munition Development and Engineer­
ing Laboratory accounted for 2.

Considered one of the arsenal's
meaningful efforts (as indicated by
three patent disclosures and technical
presentations at several national
meetings) was the work on properties
of high-energy oxidizers. Results
showed improved qualities by incorpo­
rating oxidizers into mixed crystals
with other isomorphous constituents.

Other Picatinny ILIR projects in­
cluded artillery and land mine stud­
ies; f"",sibility probe of external burn­
ing propulsion system to extend range
of projectiles; investigation of ther­
modynamic properties of high-energy
molecules (several technical papers
resulted); study of materials and re­
actions for use in pyrotechnic flash
and flare systems (patent application
submitted); feasibility study of elec­
trically powered sources for light sig­
nals in lieu of colored flares; and

Investigation of high-pressure (up
to 200,000 psi) propellant combustion
process; study of telemetry systems
f-or obtaining in-bore and terminal
ballistic data, to improve fuze design

When Milady began wearing high­
fashion throw-away paper dresses a
couple of years ago, some observers
believed the ultimate in use of paper
technology had been reached-but now
the U.S. Army is testing a paper
house.

Weatherability studies of this ex­
perimental product are being con­
ducted by the U.S. Army Mobility
Equipment Research and Development
Center at Fort Belvoir, Va.-as part
of MERDC's continning investigation
of prefabricated structures for mili­
tary use.

Fabricated from a chemically­
treated corrugated SIB-inch kraft­
board, the 21 x 20-foot house is the
product of Papertech Corp., Hatfield,
Pa. It is claimed to be more water­
proof, fire-retardant and vermin-re­
sistant than a wood house.

Pieces of the house are identical
and interchangeable except for the
ends, which are tapered to fit the slope

and minimize need of expensive pre­
liminary test firing in development
programs; pioneering project in con­
duction and electrical switching in
amorphous semiconductors (results
have been widely recognized); and
study of reactions of gaseous systems.

Frankford Arsenal's Ammunition
Development and Engineering Labora­
tory worked on eight ILIR investiga­
tions, including boundary-layer stud­
ies related to improving artillery shell
and guided missile accuracy and
range; improved propellant-actuated
devices (PAD); and development of a
mathematical model for predicting de­
flection effects on a small-caliber pro­
jectile passing through vegetation.

Frankford's Fire Control Develop­
ment and Engineering Laboratory
ILIR efforts included studies on inter­
mediate and FAR infrared detection,
and experimental applications of the
Cook Demodulator on frequency and
phase modulation, with results suc­
cessful as high as 60 Meg. Hz.

The Pitman-Dunn Laboratory at
Frankford Arsenal conducted 10 ILIR
activities. Significant results were re­
ported on studies of the reflection and
refraction of elastic stress waves from
a flat interface, an effort that included
design, development or improvement,
and test of equipment.

Other studies of this laboratory in­
Cluded organometallic materials used
as burning-rate modifiers and explo­
sive complexes; formation of the bond
in explosive bonding of metals; mech­
anism of dealkylation of cholinesterase
following inactivation by organiphos-

of the roof. Assembly is accomplished
with staples and nails.

The experimental unit was made
available for test at no cost to the gov­
ernment under a release agreement.

PAPER HOUSE undergoing weather­
ability studies at U.S. Army Mobility
Equipment R&D Center, Fort Belvoir.

phorus compounds to obtain informa­
tion about the surface of the enzyme;

Displacement reactions of organi­
phosphorus fluorides in nonaqueous
media for application of results to non.­
aqueous decontamination and detec­
tion; clarification of concepta of
accuracy and precision for the elemen­
tal determination of carbon and hy­
drogen in the 10-50 mg working
range; and chemical dosimetry sys­
tems to determine their suitability for
use in a nuclear reactor environment.

In the Bwlogical Genter R&D Labo­
ratories, 12 ILIR work-units included
a study of respiratory diseases of
man; physical properties of microbial
suspensions (in collaboration with
personnel of Rensselaer Polytechnic
Institute) ; physical and chemical
characterization of toxin molecules;
immunology of viruses; immunopa­
thology and histochemistry; epidemiol­
ogy of airborne diseases; identifica­
tion of mammalian cell lines in cul­
ture; the role of interferon in virus
aerosal infectivity; and protein syn­
thesis by animal virus in vitro.

AMC Tank and Automotive Com.­
mand R&D Laboratories engaged in 20
ILIR work-units concerned principally
with problems relevant to improved
design and development of a wide
range of vehicles and components.

One TACOM study, for example,
probed means for increasing the trac­
tion of vehicles in soft and slippery
soils, snow, ice and water. Other ef­
forts were directed to determination
of the relationship between soil char­
acteristics used in Civil Engineering
and those in land locomotion mechan­
ics to aid military vehicle designers;
study of combination stress factors in­
fluencing fatigue (weakening) of ma­
terials in vehicles.

TACOM also delved into feasibility
of using linear programing as an aid
in conducting vehicle trade-off stud­
ies; means of measuring ride severity
factors linked to seating arrange­
ments and cushion types; study, de­
sign and fabrication of a 6x6 version
of the Wheeled Mobility vehicle with
controlled suspension; study of corre­
lation between welding techniques and
residual stresses to improve these
techniques; and an effort to develop a
portable soil-strength measuring in­
strument combining both penetration
and shear-strength measurements.

AMG Test and Evaluation Com­
mand ILlR projects inclnded 11 at De­
seret Test Center (DTC), 3 at the
Tropic Test Center (TTC), 10 at
White Sands Missile Range (WSMR),
and 4 at the Electronic Proving
Ground (EPG).

DTC efforts included a study of
rickettsial metabolism; exploration of

(Continued em page 32)
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Fiber Optics Technology Aids Facsimile Transmission per minute to be compatible with tele­
phone line data transmission capacity.

Tbe rllte could be increased if a
transmission medium with greater
band width were employed, such as
high-frequency coaxial cable and mi­
crowave systems. The signal gener­
ated by the transmitter is suitable for
reception by the standard Army ANI
GXG-5 facsimile recorder.

ECOM project engineer for the sys­
tem is John A. Erhart, a supervisory
electronic engineer, Comm-ADP Lab­
oratory.

Picatinny Arsenal Develops Organization Data Bank
Identification then is simple by

checking the "Organizational Location
Listing," which shows the organiza­
tion in numerical column and row se­
quence. The desired capabilities then
can be found as follows:
• 1. Explosives Applications Section.

Artillery Ammunition Laboratory,
Ammunition Development Division,
Ammunition Engineering Directorate.

2. Telemetry Section, Tactical
Atomic Warheads Laboratory, Nu­
clear Weapons Development Division
(NWDD), Nuclear Engineering Di­
rectorate (NED).

3. Section 3, Product and Process
Engineering Laboratory, NWDD,
NED.

4. Warhead and Rockets Section.
Inspection Equipment Engineering
Branch, Ammunition Reliability Divi­
sion, Quality Assurance Directorate.

The next step is to refer to the indi­
vidual four interview sheets and re­
view them, keeping in mind that char­
acteristics are listed as indicating a
priml11'11 efJO'T't when they are tircled,
and only a support Or secondary effort
when they are checked.

Logically, then, the final determina­
tion should be that tbe organization
best qualified to answer questions and
give assistance is the one with the
most circles. The next step is contact
this organization and explain the de­
tails of the problem.

The choice of technical characteris­
tics and the shuffling of cards in the
Organization Data Bank can give al­
most unlimited approaches to person­
nel seeking information.

In the cited example. three technical
characteristics were used. Suppose,
however, that because of the "Printed
Circuits" technology, information was
desired on an electronic engiheering
capability. By pulling the "18 Elec­
tronic Engineering" card and laying
it over the other three cards, the same
four holes still will show through. But
by dropping out the "345 Pershing"
card, 16 holes show th rough beca.use
the field of technical characteristics
has changed.

An organization data bank devel­
oped by the Management Office is Pica­
tinny Arsenal's new way to find out
rapidly where to go to get specific
services--where the expertise is avail­
able to aid problem solution.

Under the general heading of
"Technical Characteristics Listing,"
the master organization data bank
identifies capabilities of organizations
under seven topical areas: skill; class
of commodity; commodity or system;
material; component; technology; and
function.

Each heading is stratified many
times. "Skill," for example. totals 103
and "technical characteristic" has 514
jjstings. The system reduces Picatin­
ny's hundreds of different organiza­
tion sections to a small box of post­
card-size punch cards.

In book form, the master file holds
information on which punches in
cards are based. Each card. repre­
sents, for example, a single technical
characteristic. with punches indicat­
ing the identity of an arsenal organi­
zation.

A user can browse in the data bank
as he casts about for the answer to a
problem. Handling the cards to iden­
tify desired information calls for only
a peek-a-boo trick to find where capa­
bilities exist to aid solution of a spe­
cific problem.

Assume, for example, you are inter­
ested in what organization can do
Product Engineering on Pershing and
have a relationship with Printed Cir­
cuits, Rigid. Characteristics are listed
as 761, 345 and 659.

Pull these cards from the file and
you learn that 85 organizations have
"761 Product Engineering" capabili­
ties, 40 have "345 Pershing" and 45
have "659 Printed Circuits" capabili­
ties.

When the three cards are laid one
over the other, only four holes show
through, indicating that only four or­
ganizations have these capabilities.
The holes indicate column 2, rOw 3;
column 38. row 6; column 40, row 3;
and column 54. row 3.

Advanced fiber optics technology is transmitters is 18 % inches, to accom­
incorporated in a new and rugged fac- modate standard weather maps, which
simBe transmitter capable of scanning are 18* inches wide. The other has a
or reading anything that can be re- scanning width of 8* inches to take
produced on paper for electrical normal photos or typewriter-sized
transmission to distant points. paper.

Two experimental prototypes were Tbe transmjtter is capable of scan-
developed and built for the U.S. Army ning large copy at speeds as high as
Electronics C.ommand by lIT Re- one and one-half inches per second, or
search Institute. Chjcago, under tech- seven and one-half feet per minute.
nical direction of ECOM's Communi- However, scanning speed in the proto­
cations-Automatic Data Processing types is reduced to about two inches
Laboratory.

Facsimile transmission, similar to
the sending of news photos over a
wire, has been used by the Army since
before World War II. Difficulties have
been encountered, however, in a rug­
ged machine with the capability of
handling maps or drawings larger
than an ordinary sheet of typewriter
paper.

Earlier machines used mirrors or
other mechanical devices to move the
image being sent from the copy to a
photo-detector that transforms the
visual material to electrical pulses for
radio or wire transmission.

Fiber optics are thin. flexible glass
fibers coated witb an outer layer of
glass of a different composition. They
can transmit light around corners Or
in any nonlinear path desired. They
might be called "light pipes!'

Use of bundles of fiber optic mate..
rial in the new facsimile transmitter
eliminates the need of complicated me­
chanical light transmission devices. A
flat-bed design permits feeding of
paper of unlimited length into the
scanner.

Previous machines picked up light
pulses from paper attached to drums,
and the length of the material to be
sent was limited to the circum1erence
of the drum.

Scanning width of one of the new

COMPUTER PRINTOUT being fed
into this facsimile transmitter demon­
strates the continuous scanning capa·
bility of the fiber-optics model devel­
oped for the U.S. Army Electronics
Command at Fort Monmouth, N.J.
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Medical Unit, Self-contained, Transportable Complex

Field Tests Clear MUST for Type Classification In'ound temperatures were minus 70
degrees F.

When MUST is completely packed
for transport, all equipment requil:ed
is contained in the expandable shelter,
the service/ward container, and the
utility element. Transpol:tation can be
accomplished by 2lh-ton trucks, C-130
or larger aircl:aft, or by a "sling load"
beneath a helicopter.

Developed primarily to meet U.S.
Army Medical Department require­
ments, elements of the MUST shelter
system are Buited for many other pur­
poses. For example, a Tactical Air
Control Center using a MUST inflata­
ble shelter has been developed by the
Marine Corps.

NU1nerous similar uses for the shel­
ter units are envisioned. Agencies are
encouraged to consider the complete
shelter system, ease of mobility, and
efficient environmental controls for
application to requirements.

Col Milard C. Monnen, MSC, U.S.
Army Medical Research and Develop­
ment Command, is MUST project of­
ficer.

Army Schedules Shift of Research to London
(Ccmtinued from page 1) supported European R&D programs.

Tri-Service Coordination Group meet­
ings were held at regular intervals to
minimize duplication of activities by
close coordination and integration of
effort.

When the pinch of an unfavorable
balance of payments became increas­
ingly evident in recent years, the
policy guidance provided by the U.S.
Congress House Committee on Gov­
ernment Operations carefully pre­
scribed constraints on funding Euro­
pean research.

Funding limitations nOw imposed on
the three U.S. Military Departments,
under the collocation plan of opera­
tions in Keysign House, will further
curtail the scope of support for Euro­
pean research scientists. In the case
of the Army, it is expected fewer
branches of science will be explored.

Col Robert L. Bennett, who has
headed the U.S. Army R&D Group,
Europe, will complete his 3-year tour
of duty and be returned to an assign.
ment with the Office of the Chief of
R&D, HQ DA, in June. He completed
an OCRD tour prior to his present
assignment.

Col Benedict L. Freund, deputy
chief of the Physical and Engineering
Sciences Division, Army Research
Office, OCRD, will succeed Col Ben­
nett when the move is made from
Frankfurt to London. Only one officer
and two civilian scientists will move.
Reassignments from the U.S. will pro;
vide a staff of four officers, one en­
listed man and four civilian employees.

base of acquisition of new scientillc
knowledge relevant to U.S. Army re­
quirements by exploiting the capabili­
ties of top European scientists.

Contractual support of R&D activi­
ties, principally basic research to
acquire new knowledge applicable to
the Army's advanced technology needs,
extended at the high point of opera­
tions to al114 NATO nations. Funding
of the program ranged from $1.5 to
nearly $2 million for several years.

One of the stated objectives, along
witb "uniting the scientific talent of
the Free World and stimulating the
flow of new scientific knowledge," was
to "create and maintain a maximum
capability for the exploitation of any
scientific breakthrough that might en­
hance mutual military defense."

Toward achievement of this goal,
the U.S. Air Force and Navy also

renheit. Odors and smoke are elimi­
nated. About 3,000 pounds of all types
of waste can be incinerated in 24
hours, without degradation of the en­
vironment.

Modifications in MUST Food Serv­
ice are being made as a result of test­
ing at the Army Natick (Mass.) Labo­
ratories. The system includes a
kitchen capable of feeding up to 400
persons daily with Type B Or A ra­
tions. Air conditioning, which controls
closely the environment for surgery
and patient wards, extends to the din­
ing room.

MUST has its own power source for
air conditioning, heating, water pump­
ing, lighting and other requirements.
MUST is operational in temperature
ranges from minus 65· to 120· F.

Recent tests in the environmental
chamber at Eglin Air Force Base
demonstrated that MUST hot and cold
running water systems would function
throughout the shelter system when

Field tested in Vietnam since Octo­
ber 1966, the U.S. Army's radically
innovative MUST hospital system has
proved its merit, undergone improve­
ments (with others in progress), and
is ready for Standard A type classifi­
cation for service-wide acquisition.

MUST stands for Medical Unit,
Self-contained, Transportable. The
system bas been under high-priority
development since 1963, when the
Army Medical Department "faced np"
to the problem of practicing modern
medicine in the field in tent hospitals.

The Office of The Surgeon General,
HQ DA, announced that action for
type classification will be for the
MUST Shelter System and the Utility
Element, major units of which have
satisfied final testing. Initial develop­
ment and type classification of MUST
medical equipment is complete.

The 45th Surgical Hospital has re­
mained operational in Vietnam since
1966, and has provided the base for
numerous refinements in equipment
being procured. Engineer and service
testing of the newly developed MUST
Water and Waste Management Sys­
tem, and the MUST Food Service, is
scheduled to begin about May 1.

Water and waste management
equipment includes a utility room
complex consisting of showers, toilets
and lavatory; water purification unit
and treatment unit; and a mobile in­
cinerator.

Recycling and reuse of all waste
water except human waste is possible
with the purification and treatment
unit. Results in field operation to date
indicate that potable water recovery
should reach 90 percent, including es­
timated user losses, to reduce greatly
the hauling problem.

Toilets of the "air-lav" type empty
into a mobile incinerator (not to be
confused with the small human waste
incinerator) which produces tempera­
tures from 1,400 to 1,600 degrees Fah-
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BESRL Reorganized Into New R&D Center
G-raduated fr01n the United States Military

Academy at West Point in 19"9, Lt Col Pennel
J. Hickey s8MJed there (1966-1i8) as an aesO­
ciate professor. He has a master's degree in
indfUtrial relatione from Purdue University
(1965) and is a 1959 graduate of the U.S. Army
Com1JU1nd and General Staff College.

Upon his return from a tour of duty in Viet­
nam, 'Where he s8MJed 'With. the "th. Infantry
Division and the 1st LogisUcal Command, he
'Was assigned in September 1969 to the Behavioral
Sciences Division, U.S. Army Research Office,
Office of tlte Chief of Research and Development.

Lt Col Pennel J. Hickey
USAMRRDC Commander

and improving human performance in
manned systems.

T he Motivation Research. Labora­
tory is responsible for programs rel­
evant to internal defense, civic action,
military assistance, psychological op­
erations, human factors of U.S. mili­
tary operations in developing nations,
and motivation, morale, opinions and
values of the American soldiers.

The Training Research Laboratory
supervises and conducts programs to
improve efficiency of training and
operational performance of military
personnel; develops means for efficient
acquisition of required military
knowledges and skills, procedures to
insure retention of required knowl­
edges and skills, and ways to maxi­
mize acquired knowledges and skills in
performing military duties.

the center include an expanded ability
to support research requirements, and
increased competency in management
of contractor research, such as per­
formed by HumRRO and by CRESS.

The Behavior and Systems Re­
search Laboratory, as shown on the
cente~'s organizational chart, will be
initially the largest element. Although
redesignated, it will retain the BESRL
acronym. It is currently staffed with
105 civilian and military personnel,
about 15 of whom are detailed to the
other elements of the center. BESRL's
new authorization is 87 personnel.

Col Hickey said that BESRL will
continue to function in its traditional
scien tific specialty areas of R&D in
predicting individual human perform­
ance effectiveness, evaluating and se­
lecting personnel management policies
through operations research modeling,

(Continued from page 1)

tion (HumRRO), Center for Re­
search in Social Systems (CRESS),
and other contractors as required.

Initially, the USAMRRDC will be
located in the Commonwealth Building
in the Rosslyn Circle area of Arling­
ton, Va., where BESRL ha3 been op­
erational since October 1968. The au­
thorized staffing is 110 civilian and 15
military personnel.

Assigned to the Behavioral Sciences
Division, U.S. Army Research Office
since October 1969, Lt Col Pennel J.
Hickey is director of the new center.
Army Chief Psychologist Dr. Lynn E.
Baker of the Army Research Office
staff is detailed ss acting deputy and
scientific director.

Elements of the center are a Man­
agement Division, headed by Lt Col
Leonard J. Greeley, formerly with
the Social Sciences Branch, Behav­
ioral Sciences Division, Army Re­
search Office; an Administrative Sup­
port Office; Motivation Research
Laboratory; Training Research Lab­
ora tory; and Behavior and Sys­
tems Research Laboratory (formerly
BESRL).

Brig Gen George M. Snead, Direc­
tor of Army Research, exercises staff
supervisiol'l of the center through the
Behavioral Sciences Division, Army
Research Office, Office of the Chief of
Research and Development.

Operational benefits envisioned for

THE VIETNAMIZATION PROGRAM recently ac­
counted for turnover of Lai Khe headquarters and base
camp from the 1st Infantry Division (Big Red One) to
the 5th Army Republic of Vietnam (ARVN). The Big Red
One will deploy to the United States by Apr. 15. The U.S.
and Republic of Vietnam flags that had flown side by
side for four years were lowered and replaced by a sin­
gle Vietnam flag to symbolize Vietnamization of the de­
fense of Binh Duong Province.

Maj Gen Nguyen Van Hieu, 5th ARVN Division CG, and
Maj Gen A. E. Milloy, 1st Infantry Division CG, attrib­
uted much of the credit for making the turnover possible
to the Dong Tien (Progress Together) Program that links
U.S. and Vietnamese troops in combined operations and
fire bases.

Lt Gen Do Cao Tri, in a press conference after the
ceremony, said the action "represents not only changing
a U.S. base to a Vietnamese base, but the turning over
of responsibility for the war effort from U.S. to Viet­
namese troops." General Tri is commanding general of
III Corps Tactical Zone.

About $2 million worth of facilities at the $3.3 million
Lai Khe base will have been given to the ARVN by the
time the 1st Infantry Division redeploys. Table of Orga­
nization property and equipment will be redistributed in
Vietnam or returned to the United States.
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has proven most effective in prevent­
ing infection in second- and third-de­
gree burns covering up to 60 percent
of the body. In cases where the burns
cover a larger area, appreciable re­
duction of the death rate is still an
objective.

Sulfamylon itself is not new, but
this use of it is. An antibacterial
agent of the sulfa drug family, it was
developed before. World War II and
tested by German scientists. Later,
U.S. Army researchers tested it.
After extensive laboratory study, in­
vestigators at the institute came up
with the drug in a water-soluble white
cream which is applied topically to the
burned area.

Lt Col Pruitt says current statistics

NEW ULTRAFILTRATION DEVICE,
designed and developed by the Chem­
istry Section of the ISH, can produce
an ultrafiltrate 15 times more rapidly
than other standard methods. Such de­
vices enable speedier and improved
treatment of bum patients and have
other potential medical applications.

PATIENT WITH A LARGE BUR is susceptihle to a host of potential Com­
plications, as ShOW11 here in patient with impaired respiratory and gastroin­
testinal tract functions. lIfechanical ventilatory assistance, gastrointestinal drain­
age, intravenous alimentation and Ouid r~placement, and wound care exemplified
by the homograft on this patient's chest, necessitate application of a wide spec­
trum of sophisticated, intensive care for prolonged periods by ISR specialists.

language, that mission involves re­
search and development to minimize
the effects of crippling or disfiguring
burns that have been among man's
afflictions for centuries-and to save
thousands who formerly would have
died.

When a military memher or depend­
ent is severely hurned at a post any­
where in the Uniled States, the at­
tending medical officer will normally
seek advice by telephone from the
ISR. Since most military hospitals are
neither manned nor equipped to han­
dle serious burn cases, transfer of
such a case is usually recommended Or
requested.

Teams of burn specialists at the
unit are ready around-the-clock to fly
to the bedside of serious burn cases.
Composed of a medical officer, a tech­
nician and often a nurse, with spe­
cial medical equipment, the team goes
by special ai r-evacuation plane from
Kelly AFB to the scene and returns to
Brooke within a few hours.

Since the outbreak of the Vietnam
War, teams are flown to Japan about
every two weeks to pick up burn pa­
tients from the 106th General Hospi­
tal and accompany them back to the
unit.

The ISR pioneered such techniques
as exposure treatment, replacement of
body Huids, use of homografting of
skin, and the now famous "burn but­
ter," sulfamylon, in prevention of
massive infection.

Lt Col Basil A. Pruitt Jr., com­
manding officer and director of the re­
search unit, reports that sulfamylon

Surgical Research Institute Enters 25th Year of Burns Research
Hope for formerly hopelessly -

burned patients is ingrained in the
success story of the U.S. A:nny Insti­
tute of Surgical Research, which has
achieved worldwide renown during a
quarter century of R&D progress in
structuring unique capabilities for
treatment.

Within the U.S. Armed Forces, all
of which it serves impartially, the
ISR is the only institution of its kind.
Militarily, that distinction may extend
throughout the world.

Located at Brooke Army Medical
Center, Fort Sam Houston, Tex., the
ISR is a Class II Activity of the
Army Medical Research and Develop­
ment Command, Office of The Surgeon
General.

In addition to treating burn casual­
ties for the U.S. military services, the
ISR conducts basic and clinical re­
search into problems of mechanical
and thermal injuries. In the manage­
ment of burn casualties, instruction
and training are given to other physi­
cians, military and civilian.

Established in 1945 at Halloran
General Hospital on Staten Island,
N.Y., to investigate the use of anti­
biotics in treatment of infection re­
sulting from war wounds, the ISR
was moved to the newly established
Brooke Army Medical Center in 1947.
Two years later i~ was given addi­
tional responsibility for investigating
and evolving better methods for burn
treatment.

Translated into more meaningful

SEVERELY BUR ED PATIENT care
involves efforts of a multidisciplinary
team. Occupational and physical thera­
pists contribute to the maintenance of
useful motion and the ultimate func­
tional restoration of burned extrem­
ities. Posi tioning and splin ting devices
are fabricated to meet specific needs.
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FINAL COVERAGE of full-thickness burn wounds is achieved by autograft
skin obtained at surgery by means of a dermatome. In this case, such a graft
is removed from abdominal wall of a patient at Institute of Surgical Research.

show suUamylon reduces the bacteria
count in the burn wound far more
effectively than any other known and
tested surface application. The ISR is
handling 250 to 300 severe burn cases
a year, about double the load before
the fighting in Vietnam.

About half of the cases from Viet­
nam are the result of hostile action;
others result from noncombat acci­
dents and inj uries. Most of the combat
cases are chemical, flash and flame
burns.

One of the most favorable factors ~n

saving the burn cases from Vietnam
and other overseas areas is the capa­
bility of the U.S. Armed Forces,
working together, to move the pa­
tients rapidly.

From Vietnam the patients are
flown to Japan to the 106th General
Hospital, then through Travis Air
Force Base in California, and on to
Brooke. Most are treated in the burn
ward within days after inj ury. One
was flown in from Spain less than 18
hours after inj ury.

The ISR Clinical Division, directly
responsible for care and treatment of
patients, has a professional staff of 9
physicians (surgeons and anesthesiol­
ogists) , 13' Army nurses, 12 civilian
registered nurses, a dietitian, 2 occu­
pational therapists, and 2 physical
therapists.

Enlisted technicians assist in the
ward care of patients and accompany
medical officers on air-evacuation mis­
sions. All of the medical officers re­
quested assignment to the unit and
most of the other military personnel
volunteered for the duty. As the only
burn treatment uni t serving the U.S.
Armed Forces, the ISR Clinical Divi­
sion conducts a continuing program of
in-servtice training.

Current clinical investigations in­
elude: I) Hemodynamics of Early
Postburn Period; 2) Pulmonary Func­
tion in Bums; 3) Metabolic Effects of
Therapy; 4) Energy Balance in
Burns; 5) Skin Substitutes; 6) Bac­
teriology of Burns; 7) Studies on Hy­
peralimentation; 8) Fungal and Viral
Infections of Burns; 9) Metabolic
Changes in Anesthesia; and 10) Coag­
ulation Factors in Burns.

The institute's other major element
is the Laboratory Division, which pro­
vides highly specialized medical sup­
port for patien t care and gathers re­
search data for developing and evalu­
ating treatment techniques.

Laboratory investigations in prog­
ress are: 1) Renal Physiology; 2)
Studies of Acute Renal Failure; 3)
Intestinal Anatomotic Healing; 4)
Studies of Pulmonary Ultrastructure;
5) Synthesis of Chemotherapeutic
Agents; 6) Protein Metabolism; 7)

Chemotherapy of Infection in Burns;
8) Phage Typing of Bacteria; 9) Im­
munology of Bums; and 10) Bioengi­
neering Studies.

One recent laboratory division proj­
ect which could have far-reaching ef­
fects is the development of a low-cost
gel support pad for the prevention of
decubitus ulcers or "bed sores." The
gel pad that has been developed costs
1/3Oth as much as the nonstandard
pad previously used. Physical proper­
ties.of this pad in initial tests exceed
all those of the commercial pad.

The Laboratory Division staff in­
cludes 48 professional and technical
personnel--3 Medical Corps officers, 2
Medical Service Corps officers, 14 en­
listed laboratory specialists and 29
civilians qualified as microbiologists,
electronic engineers, research chemists

CONTROL of baderial population and
prevention of infection of burned tis­
sue iB maintained by use of topical
Sulfamylon burn creanl, applied here
to upper and lower limbs. Viable cuta­
neous homograftB have been applied.

and biologists, and research scientists
in other fields.

The flow of information from the
ISR to field units, and from these
units to the ISR, regarding new
knowledge acquired through research
or practical experitmce, is continuous
within the U.S. and overseas. ISR spe­
cialists travel from unit to unit to
present new ideas and techniques, as
well as to discuss problems.

Dissemination of information on
treatment of severe-burn patients is
continuous also to numerous civilian
burn centers throughout the United
States. ISR specialists present numer­
ous technical papers, participate in
seminars, author publications in pro­
fessional journals, and speak at medi­
cal symposiums throughout the world.

Former ISR staff members and
trainees have formed the nucleus of
the staff of other burn centers
throughout the United States.

Requests for information about the
Institute's achievements are indicative
of its fame in its field. More than 100
requests for information are received
monthly from within the United
States, plus about 45 from foreign
sources.

Institute of Surgical Research spe­
cialists are devoting primary efforts
these days to !loping with the heavy
inftow of patients from combat areas
in Southeast Asia and from othet U.S.
Armed Forces theaters of operation.

Still the search for improved meth­
ods of treatment and care of those
who are severely burned is continuous
-research dedicated to the goal of
making possible a full and productive
life, of building new hope and faith
for many who might otherwise de­
spair.
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USAMRL Program Encompasses Broad Range of Scientific Disciplines

ARMY RESEARCH AND DEVELOPI\1ENT NEWS I\lAGAZINE

How can human blood be stored
longer? What kinds of biological dam­
age are caused by lasers? What is the
mechanism of stereo vision? What
causes blood transfusion reactions?
How can we protect the soldier's
hearing?

Answers to questions such as these
are of prime interest as part of the
mission of the U.S. Army Medical Re­
search Laboratory (USAMRL), Fort
Knox, Ky.; they are indicative e>f the
broad range of scientific disciplines
encompassed by USAMRL research.

Established in 1942 as the Armored
Medical Research Laboratory, its pur­
pose was to examine the medical prob­
lems specifically related to the soldier
in the Armor environment. Responsi­
bility fe>r operating the laboratory
was transferred after World War II
to The Surgeon General, and the re­
search mission was expanded to in­
clude matters of Army-wide interest.

Scattered among some 30 barracks­
type buildings at Fort Knox, with an
outpost at Frankford Arsenal, Pa.,
the USAMRL has about 45 profes­
sional investigators working in five
divisions - Biochemistry, Biophysics,
Blood Transfusion, Expermental Psy­
chology and Pathology.

Laser Hazards. Two areas of major
research effort are directed to evaluat­
ing and defining the medical hazards
of exposure to coherent light. Basic
investigations at the Fort KnolC facil­
ity are concerned primarily with ruby
and COs laser sourees.

Critical to continuing laser research

USAMRL technician closes door of be­
havioral cubicle used in on-going Army
research to asse s the elIeels of laser
radialion on visual acuity or animals.

is the devele>pment of instruments and
techniques that permit accurate meas­
urements of laser energy output. Con­
siderable effe>rt to stabilize the output
of the CO. laser has sought to achieve
a beam of highly uniform power den­
sity for relati veil' long periods.

Another group of USAMRI; scien­
tists is developing mathematical mod­
els applicable to laser-induced tissue
damage; alse>, fitting these models to
measurements of skin burns and otber
injuries. Objectively, a capability of
predicting the degree of injury likely
to OCcur in any adequately described
tissue will lead to designation of safe
levels of radiatie>n.

To understand some of the disturb­
ances that may take place in laser tis­
sues and the factors that must be con­
sidered in devising mooels of damage,
other USAMRL researchers are study­
ing resultant biochemical changes.

Effects of small increases in tem­
perature on the capacity of cells to
take up and metabolize sugars are
being measured in various ways.
Changes in proteins of the eye csused
by laser irradiations are being charac­
terized by immunological and electrl>­
phoretic techniques. These studies are
impe>rtant in providing a basis of fac­
tual knowledge essential for describ­
ing possible injuries and for inter­
preting hazard pe>tentialities.

A highly dangerous aspect of laser
exposure involves damage to the eye.
Several USAMRL projects are con­
cerned with visual im.pairment evalua­
tion, llSing a variety of techniques.
One recently completed ce>rrelative
study of the effects of pulsed ruby
laser radiation on the retina estab­
lished that injury, as demonstrated by
microscopic examination of the retinal
pigment epithelium, ()CCurs at dosage
levels considerably lower than can be
detected by clinical observations.

Other investigations are using be­
havioral techniques and nonhuman
primates to evaluate critically the de­
gree of junctional disturbance in vis­
ual ability that may result from laser
exposure. Electrophysiological changes
are being monitored to assess their
potential as a means for evaluating
retinal injuries.

A complementary laser research
program is being conducted at Frank­
ford Arsenal, Pa., by a Laser Safety
Team staffed and funded jointly by
the Army Medical Department and
Army Materiel Command. The team is
charged with responsibility for evalu­
ating the hazards assc>ciated with ex­
isting and proposed laser systems, for
providing safety guidance to system
developing agencies, and for evaluat-

ing protection devices.
Damage probability data, based

upon clinically detectable retinal le­
sions, have been developed for the
pulsed ruby and erbium lasers and for
the continuous wave argon laser. Clin­
ical lesions are being characterized in
terms of the pathologic changes at
various energy levels.

Blood Research. The Army has long
been dealing with problems associated
with the collection, pre>cessing, stor­
age, shipment and transfusion of
blm and blood products. These prob­
lems come sharply into focus during
times of conflict when the demand fe>r
blood increases precipitously.

One of the most critical needs is to
extend the storage life of whole blood
beyond the 21-day limit acceptable at
present. Increased shelf life expands
the supply available since fewer units
need be discarded.

Japanese scienlists discovered a few
years ago that blood drawn into a re­
ceptacle containing adenine could be
stored for as long as 42 days with
minimal red ceB mortality. USAMRL
researchers have been evaluating pos­
sible side effects related to infusion of
adenine blood. Preliminary trials with
clinical use of adenine stored blood in
combat casualties in Vietnam have r~
vealed no signs of toxicity.

The Army immunization program
has been a subjeet of scrutiny inas­
much as certain immunizing agents
have been known to exert an adverse
effect in blood from the Universal
blood donor (Group 0).

USAMRL research has determined
tbat several vaccines contain blm­
group-related substances capable of
stimulating antibodies against the
common human blood groups, thereby
limiting the value of group a blood
for urgent transfusion requirements.

For example, it was found that the
culture medium used to prepare the
plague vaccine contained extracts of
meats capahle of binding blm group
A substance; this was obviated by
modifying the growth medium. The
determination Jed to the practice of
obtaining blood from recruits prior to
administration of vaccines.

Another line of investigation con­
cerns the role of the erythrocyte mem­
brane in preserving the ability of the
red cell to carry oxygen under storage
conditions. One discovery was that
female hlood can withstand storage
for longer periods than male blm;
also, that this difference may be re­
lated to the presence of certain female
sex hormones that, in some way no);
yet understood, interact with com­
pe>unds in the cell surface to maintain
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its integrity to carry out essential
functions.

Several investigators are engaged
in research projects which are more
developmental and evaluative in na­
ture. In this category are logistic and
procedural aspects of blood banking.
New methods for packaging and deliv­
ering blood have been evaluated, in­
cluding free-fall air delivery.

Considerable time has. been devoted
to evaluating accuracy and cost effec­
tiveness of automated blood grouping
equipment. It has proved highly
accurate and, for large blood bank op­
erations, economically feasible.

The blood research program is an
essential counterpart of the large op­
erating blood donor and processing
center operated by the laboratory.
This center, one of the Army's larg­
est, collects, processes and distributes
blood for worldwide operational re­
quirement; it provides. a testing
ground for the research program.

Each week the center ships 600
units. of blood and blood producta. It
also operates a year-long fellowship
training program for blood bank
officers open to all military services. A
blood reference laboratory evaluates
and catalogs rare blood types, and
provides quality assurance testing of
blood grouping reagents for all new
lots purchased by the Defense Person­
nel Support Center.

Psychophysiological Research. The
third major area of research at
USAMRL is psychologically oriented
and is subdivided into areas of vision,
audition and ergonomics. The latter
effort is concerned with the multifar­
ious factors that influence man's abil­
ity to work effectively. The vision re­
search is attempting to determine how
the human eye works in conjunction
with the brain. Answers to such basic
questions as how we perceive color,
and how stereoscopic vision works,
will enable the Army to design optical
devices to make optimum use of the
soldier's visual acuity.

For example, comparative studies of
color vision sensitivity between hu­
mans and nonhuman primates indicate
that red-green color-deficient individu­
als will be handicapped in a night-vi­
sion situation in which red illumina­
tion is used to maintain dark adap­
tioo..

Other studies have shown that the
central nervous system can and does
suppress vision at predictable inter­
vals. An understanding of this mecha.
nism, as it relates to binocular vision,
may have a direct impact on the de­
sign and use of stereoscopic devices,
such as rangefinders.

USAMRL audition research is ori­
ented toward minimizing noise-in­
duced hearing loss. Both impulse and

continuous noise play a large part in
the soldier's environment. Determina­
tion of the most damaging types of
noise will provide guidance to system
developing agencies and, in some
cases, contribue to new protective de­
vices.

The Acoustic Reflex Ear Defender
System (AREDS) for example was
developed several years ago to protect
the hearing of tank crewmen. AREDS
takes advantage of the ear's own pro­
tective device, the acoustic reflex. A
harmless sound is generated a frac­
tion of a second prior to firing the
main gun, causing thll middle ear
muscles to contract and give a signifi­
cant degree of protection.

Ergonomics research is concerned
with man and his work. USAMRL in­
vestigators are studying tasks rang­
ing from simple isometric (static)
muscle contractions to complex motor
skills.

Studies of heavy work in static and
dynamic tasks have demonstrated that
individuals can reliably gauge the
amount 'of effort required at any mo­
ment by a task, or the reserve capac­
ity remaining to complete the task I It
seems that, at least in heavy work sit­
uations, the limiting factor on endur­
ance is the ability to tolerate the pain
or discomfort produced by activity.

Other research, utilizing a subject­
paced treadmill to impose a physical
load on the subject, has demonstrated
an interaction between personality
variables and the degree to which per·
formance is influenced by the social
situation in which the work is done.

Complex skills associated with truck
driving and the effect of fatigue On
driver performance are being studied.
Test llubjects drove a %,·ton truck on
a 2'h-mile loop of secondary road for
nine hours without meal Or rest
breaks. Performance tests of tracking,
jockeying and problem-solving abili­
ties indicate little, if any, decrement
in performance after nine hours of
driving.

Wide-ranging research activities of
the laboratory are supported by a
technical staff equally hroad-based in
capabilities. The vivarium is responsi­
ble for maintaining approximately 15
species of laboratory animals ranging
from baboons to chinchillas.

The staff is concerned with identi­
fying and treating of sporadic dis­
eases found in laboratory animals
and also in an animal preventive med­
icine program; also, with determining
normal physiological parameters for
the various animal species and collab­
orates in many of the research proj­
ects involving the use of animals.

Other vital functions are conducted
by the Research Support Division,
consisting of four elements: Supply,

Sp/5 John F. Mouw is shown with·
drawing blood from "Javas" monkey
in conjunction with USAl\ffiL studies
on the effects of hemoglobin solutioD&

Engineering and Services, Photogra­
phy and Illustration, and Technical
Library.

The Supply Branch manages a
stock record account on equipment
valued in excess of $3.2 million, and
annually expends apprOXimately
$800,000 for supplies, services and
new equipment.

The primary function of the Engi­
neering and Services Branch, in which
the staff is representative of 17 crafts,
is to design and fabricate or modify
special items of equipment required
for biomedical research projects.

Personnel of the Photograph and Il­
lustration Branch are specialists in
medical photography and illustration.
As members of the various research
teams, tbey advise and assist senior
research investigators in planning and
executing research projects.

The Tecbnical Library maintains a
very modern ll,OOO-volume medical
collection for use by the staff.

Scientific Calendar
Phyaleal Elettroniea Conference, Mil.aukee,

W197ol4.ar~1f~~ricalAnalyBia Oon1erenee.
IJxm\Jored by ARO-n, Fort Belvoir, Va., Al)r.
A-S.

ad Communications Satellite System. Con!e.r­
en«" sponsored by AlA.A, Loa AnaeHs. Calif.,
ApT. 6-8.

Tbermophyalc:al Properties ot Solida at Hiab
Temperatures, HI.ley. Warrinaton. Enalallc1.
Apr. 7-10.

Symposium on Snow .Removal and lee Con­
trol Researeh on Roatt. and RunwaY8. 8pOn­
IOred by OCE. NAS and HIabway Reaeueh
Board. Hanovez. N.H., Apr. 8-10.

2d Annual Meetiu OD Geoscience Eleetronies
SYlDpoeium, sponsored by IEEE, Washin&ton,
D.C., Apr. 12-17.

Annual Meeting of Resea:reh and Develop­
ment AS&OCIates lor MUitary Food And Packag­
ing S)'1te:ms Inc., Feeding SntelU in the
Space AKa, Chi...... Ill., Apr. 13-16.

Conferenu: on Automatic Telt Systems, .pon·
aored hy IEEE (U.K. and Repuhli. of lrelaod
Seetlonl). Birmingham, Warwicbhire. ED&'.
land. Apr. 14·15.

Joint Conference OD the Influence of Electric
and M..~netie Fields on Chemical Enalneerina.
8Ponsored by lEE. London, En.land, Apr.
14..16.

lola-Dational oeo.eiel'.llU Electronics Sympoe..
lum, IIPGnaored by IEEE. W..hi~n. D.C••
Apr. H-17.
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1964 to June 1965, he was chemical
officer, 1st Brigade, 4th Infantry Divi­
sion, Fort Lewis, Wash. (1964--65).

Col Nelson has a BS degree in bac­
teriology from Utah State University
(1955). His decorations include the
Bronze Star Medal (BSM), Air
Medal, and ARCOM.

CAPT JAMES W. MORRIN com­
pleted the Adjutant General Officer's
(AGO) Course at Fort Benjamin
Harrison, Ind., prior to assignment to
the U.S. Army Manpower Resources
Research and Development Center,
Arlington, Va.

He served a year with the 22d Re­
placemeDt BattalioD in Vietnam fo1­
lowiDg tours of duty at the U.S. Army
PersoDnel Center, Fort Lewis, Wash.,
aDd with the STRATCOM Long Lines
Battalion iD Korea.

Capt MorriD received the ARCOM
for 1960-64 service with the 21st Re.
placemeDt Battalion, USAREUR aDd
also wears the BSM.

DoD Announces Appointment
Of DSB Chairman, Members

Composition of the Defense Science
Board changed in mid-February wheD
the Department of Defense announced
appointmeDt of a new chairman and
four new (replacemeDt) members.

Dr. Gerald F. Tape, president of
Associated Universities, Inc., Wash­
iDgton, D.C., will become a member
and the new chairmaD Apr. 1, suc­
ceeding Dr. Robert L. Sproull, vice
president and provost at the Univer­
sity of Rochester.

New members are J. Fred Bucy,
group vice president of Texas Instru­
ments, Inc., Dallas, Tex.; Dr. AnthoDy
R. Curreri, MD, director, Division of
Clinical Oncology and professor of
surgery at the University of Wiscon­
sin Hospitals, Madison; Dr. Alexan­
der H. Flax, president, IDstitute for
Defense Analyses, Arlington, Va.;
and Fred A. Payne, vice president for
technical operations, MartiD-Marietta
Corp., Orlando, Fla.

Dr. Tape's appointment is for four
years, iDcluding two years as chair­
maD. Dr. Curreri's term is for two
years while Bucy, Dr. Flax and Payne
are appointed for four years. Effec­
tive dates are Bucy, Curreri and
Payne, all Jan. I, and Flax, Jan. 21.

The Defense Science Board is char.
tered as the seDior technical advisory
body iD the Department of Defense.
Composed of members appoiDted from
civilian life aDd of ex-officio members
representing major federal agencies,
the hoard advises the Secretary of De..
fense, through the Director of Defense
Research and Engineering, on scien­
tific and technical matters.

Officer Assignments
Assistant Chief of Staff G-4, IIQ
USARV and then as commander,
266th Supply and Service Battalion.

He was a personnel management
officer with the Office of Personnel Op­
erations, Officer Personnel Director­
ate, HQ DA (1966-68), following
three years as chief, Stock Accounting
and Services Branch and then as
chief, Hague Field Office, U.S. Army
Supply Control Agency, HQ U.S.
Army Europe (USAREUR).

Col Fulp earned a BS degree in
agronomy from North Carolina State
University (1954) and an MS degree
in business management from Cornell
University (1962).

His military schooling includes the
C&GSC (1965), Quartermaster Ad­
vanced Course (1961), and Artillery
Battery Officer Course (1958). He has
been awarded the Legion of Merit and
the ARCOM with OLC.

LT COL ANDREW M. NELSON
was assigned to the OCRD Chemical­
Biological Branch, Nuclear, Chemical
and Biological Division after graduat­
ing from Armed Forces Staff College.

He served as personnel management
officer, Office of Personnel Operations,
Washington, D.C. (1966-69) after a
tour in Vietnam as chemical adviser
with the III Corps. From January

with its recent change in designation.
Col Rudolph A. Axelson, LWL CO,

explained: "We hope to make it
known to the R&D community, civil­
ian contractors and our Armed
Forces, that we are ready to serve in
whatever way possible in any area of
the world and not just in Vietnam."

Key words at the LWL are Imagi­
nation, Initiative and Innovation in
meeting selective materiel require­
ments on a rapid-response basis.
Under a Generation of New Ideas
(GNI) Program, an LWL scientist or
eDgineer may receive $2,000 if ap­
proved by his branch chief, to explore
an original idea to meet a specific
need. GNI has paid off in 40 of 130
new items sent to SEA by the LWL.

U.S. ARMY......~ARFRRE LABORATORY

Assignments of four Office of the
Chief of Research and Development
staff' officers were announced in Feb­
ruary.

LT COL JACK A. NEUBERGER is
with the Operations Office, U.S. Army
Advanced Ballistic Missile Defense
Agency, following service with the 1st
Battalion, 42d Artillery and the 4th
Missile Command in Korea.

A 1953 graduate of the U.S. Mili­
tary Academy, he earned an MS de­
gree in aerospace-mechanical engi­
neering from the University of Ari­
zona in May 1965 and completed the
Command and General Staff College
(C&GSC) in 1966. He then was as­
signed as an ABM systems specialist
with the Foreign Science and Technol­
ogy Center, U.S. Army Materiel Com­
mand, Washington, D.C.

Among his citations and decorations
are the Army Commendation Medal
(ARCOM) with Oak Leaf Cluster
(OLC), National Defense Service
Medal, Army Occupation Medal (Ger­
many), and the Armed Forces Expedi­
tionary Medal.

LT COL CHARLES A. FULP, staff
officer with the General Materiel
Branch, Combat Division, recently
completed a tour of duty in Vietnam,
initiallY as executive officer for the

oeRO Announces 4

KEEP YOUR EYES ON THE
SIGN she's holding if you want to get
the real message of this picture,
which shows the change in name from
u.s. Army Limited War Laboratory to
U.S. Army Land Warfare Laboratory.
She's Mrs. Mark Langlais, a secretary
in the Materiel Readiness Branch of
the LWL at Aberdeen (Md.) Proving
Ground.

Some 150 civilians, many of them al­
most uniquely qualified scientists and
engineers, and about 20 military per­
sonnel with extensive combat experi­
ence are assigned to the LWL. Estab­
lished seven years ago to meet emer­
gency Or high-priority materiel re­
quirements in Southeast Asia (SEA),
the LWL assumed added functions
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USAETL Selects Winners of Scientific, Leadership Achievement Awards

MOCOM Appoints Renier, Zwick to Advisory Group

William Howard Carr (left) and Kenneth D. Robertson pose with Col John R.
Oswalt Jr.. CO of the U.S. Army Engineer Topographic Laboratories, following
ceremonies at Fort Belvoir, Va., where they received. USAETL Commahding
Officer's Scientific/Technological, and Leadership Achievement Awards.

lution that it should detect any >lap_
paren t change" of less than one-tenth
of one foot caused by minute fluctua­
tions of the earth's atmosphere,
within the distance to a "comer re­
flector" target 30 miles away.

Robertson received a BS degree in
physics from Indiana University in
1951. He served in the Army from De­
cember 1952 to September 1954 with
the U.S. Army Engineer R&D Labora­
tories (now the U.S. Army Mobility
Equipment R&D Center) at Fort Bel­
voir in the enlisted Scientific and En­
gineering Assistants Program.

When honorably discharged from
the Army, he hecame a civilian em­
ploye in Army mapping and geodesy
agencies preceding the establishment
of the USAETL. His work has earned
him Outstanding, Sustained Superior
Performance and Special Act or Serv­
ice Awards.

Carr is chief of the Automated Car­
tography Branch in the Automated
Mapping Division. He received the
Leadership Award for exceptional per­
formance in planning and directing a
program for development of a Semi.
automatic Cartographic System.

Starting with newly acquired and
relatively inexperienced personnel in
the field of conventional cartography
-and even more inexperienced to the
ideas and concepts being applied to
automate the cartographic function­
he instituted an intensive training
program that has resulted in a highly
motivated and efficient team.
. Carr received a BS degree in me­
chanical engineering from West Vir­
ginia University in February 1962. He
then served with the Army in Korea
18 months until April 1964, when he
became a civilian employe of the En­
gineer R&D Laboratories at Fort Bel­
voir. He has been .presented numer­
ous Oustanding, Sustained Superior
Performance, and Special Act or
Service Awards.Eugene B. Zwick

Dr. James J. Renier

what is reputed to be the most precise
distance measuring instrument in the
world. Capabilities of the instrument
for "unparalleled precision" were re­
ported in the May 1968 issue of the
Army R&D New.magazine, p. 36.

The laser device is described as hav­
ing such precision, stability and reso-

Distinction of being the first winners
of the Scientific and L~adership

Achievement Awards at the U.S.
Army Engineer Topographic Labora­
toriea (USAETL), Fort Belvoir, Va.,
has been conferred upon Kenneth D.
Robertson and William Howard Carr.

USAETL Commander Col John R.
Oswalt Jr., presented the Commanders
Awards during recent ceremonies.
Consisting of a plaque and certificate,
the awards recognize the most oul;...
standing individual scientific/techno­
logical achievement during the year,
and the supervisor displaying the
most outstanding leadership.

RobertsQn, a research physicist, re­
ceived the Scientific and Technological
Achievement Award for his work in
development of highly advanced sur­
veying instruments and techniques
that give promise of radical changes
in present geodetic surveying prac­
tices.

Specifically, he wrote specifications
for and monitored development of

Appointment of Dr. James J. Renier and Eugene B. Zwick to the Scien­
tific Advisory Group of the U.S. Army Mobility Command, St. Louis, and its
Mobility Equipment R&D Center at Fort Belvoir, Va., increases the group
to seven specialty members.

Effective early in March, the appointments add to the group Dr. Renier's
capabilities as vice president and general manager, Data Systems Division,
Minneapolis Honeywell, Inc., and Zwick's broad experience as a consulting
engineer in power and propulsion problems.

Formed to advise the CG of the Mobility
Equipment Command on scientific and technical
matters, the Scientific Advisory Group is headed
by G. E. Burke, a construction engineer.

Other members are Fred Muller Jr., a speeialist
in transportation; Dr. T. J. Wang, known for
his capabilities in mathematics and the physical
sciences; Dr. L. M. Goldsmith, mechanical engi­
neer; and Dr. H. A. Peterson, electrical engineer.

Dr. Renier is a native of Minnesota and was
graduated from the College of St. Thomas in
1951 with a BS degree in chemistry. He earned
a doctorate in physical chemistry from Iowa
State University in 1965.

His career includes service as a research as­
sistant with Ames Laboratories of the Atomic
Energy Commission; scientist, Technical Serv­
ices Division, ESSO Corp.; senior research sci­
entist, Corporate Research Center, Honeywell
Inc., 1956; and progressively responsible posi­
tions climaxed by appointment to his present
position Jan. 1, 1970.

Zwick received a BS degree in physics from
California Institute of Technology in 1948 and
pursued graduate studies at the University of
California at Los Angeles. Registered as a profes­
sional engineer in California, he has served nu­
merous major industrial organizations as a con­
sultant. While· with the Institute for Defense
Analysis as a consultant, he served as an ad­
viser to tbe Secretary of Defense.
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Defense Communications Agency Spans 80 Countries in Decade
Des

Brl. elm Herbert A. Sc.htllke. .Jr. Rear Adm 10hn L. Boy"
Deputy Dh'eetor. Qpe.ratlonJ Deput.y Director, DCA PlaM

center through which the DCA director can exercise opera­
tional control of the worldwide Defense Communications
System (DCS), the network of which is depicted at right.

strategically located around the world,
are staffed with about 2,300 military
and civilian personnel. Altogether,
about 36,500 employes carryon De­
fense Communications Systems opera­
tions.

One of DCA's major functions in­
volves that part of the worldwide Na­
tional Military Command and Control
System (NMCS) designed specifically
for use by tbe National Command Au­
thorities, and their authorized alter-

Brhr Gr.n Floyd 0:. Tro&,don
Deputy Director. DCA p,.op'allll

nates, in the exercise of strategic
direction of U.S. Armed Forces. These
include the President, Secretary of
Defense, and the Joint Chiefs of Stall'.

The NMCS operates a communica­
tions facility in the Pentagon called
the National Military Command
Center (NMCC), together with alter­
nate facilities for focalizing the man­
agement and controlling the exchange
of command and control data.

Aided by the Pentagon NMCS Sup-

AR IY, NAVY, AIR FORCE personnel man the Defense
Communication Agency's (DCA) Operation Center on a 24­
hour basis in Washington, D.C. Thc facility is the national

Strategic communications capabili­
ties serving the U.S. Armed Forces in
80 countries, as managed through the
Defense Communications Agency, in­
volving assets valued at about $3 bil­
lion, have increased from 3,000 to
more than 60,000 commOn-user cir­
cuits in 10 years.

Created May 12, 1960, as onc of five
agencies charged with centralized
management and direction of special
services used by the Army, Navy and
Air Force, the DCA has expanded its
functions and services worldwide
through the Defense Communications
System (DCS).

Other organizations charged with
missions similar in scope U> that of
the DCA, in their respective specialty
areas, are the Defense Atomic Sup­
port Agency (DASA); Defense Intel­
ligence Agency (DIA); Defense Sup­
ply Agency (DSA); and the Defense
Contract Audit Agency (DCAA).

Organized initially to integrate the
long-haul, point-to-point communica­
tions assets of the Armed Forces, the
DCA has consolidated various capabil­
ities that were duplicative as regards
common-user geographical coverage.

Individualized services of the Army,
Navy and Air Force, as established to
satisfy their particular communica­
tions requirements, are still function­
ing apart from the Defense Communi­
cations System controlled by the DCA.
They contribute to and augment tbe
DCS; in their respective areas, they
are responsible for procurement of
equipment, installation, operation,
and maintenance of systems, as well
as training of personnel.

From an initial authorized strength
of 212 personnel, HQ DCA has in­
creased to about 800 military and
civilian employes. DCA field units,
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DEFENSE COl\lMUNJCATION AGENCY major elements, the relatively new
Systems Engineering Facility, and the Defense Communications Engineering
Office (DCEO), will be collocated in a 97,500-sqaare foot complex scheduled
for completion early in 1971. Under a lease agreement, the complex is being
constructed in the Industrial Park at Reston, Va., by Gulf Reston, Inc. and
eventually will house about 400 DCA employes. The Systems Engineering
Facility is charged with over-all DCA system engineering and instrumen­
tation for te t and evaluation to achieve system engineering objectives.
Included are the AUTOVON and AUTODlN worldwide networks; also, in
the future, the AUTOSEVOCOM (Automatic Secure Voice Communica­
tions) and the DSSCS (Defense Special Security Communicstion System).
The DCEO is primarily responsible for engineering subsystema over which
the DCA provides management control and operational direction.

port Center (NMCSSC), a DCA field
activity, the NMCC collects, displays,
evaluates and relays to the proper au­
thorities (major Army commanders
and heads of U.S. Government agen­
cies) important military and political
information. If attacked, the U.S.
could retaliate almost instantaneously.

To insure that the centralization of
command and control data would sur­
vive a nuclear attack, alternate facili­
ties are operational underground, on
the sea, and in the air.

Three EC-185J airplanes constitute
the National Emergency Airborne
Command Post (NEACP). One air­
craft is constantly on duty, on a rotat­
ing basis, so that command can be
maintained for response to any sit.­
uation.

A second responsibility, passed to
the DCA in 1962, was the mission of
integrating space, ground and seago­
ing elements of military communica­
tions satellite systems handled by the
Army, Navy and Air Force.

The concept is that a string of or­
biting satellites properly designed and
deployed provides a communications
reliahility approaching 99 percent by
furnishing an added measure of im­
munity to disruption and outage that
could be caused by enemy action. Sat.­
ellite systems also enlarge the peace­
time DCS capacity by furnishing
extra communications channels.

The Initial Defense Communica­
tions Satellite Project (IDCSP) was
designed to research, develop, test and
evaluate the operational capability of
orbiting communications satellites,
employing ground-based and ship­
borne communications terminals sepa­
rated by distances of 8,500 miles.

Implemented in 1969, the IDCSP in­
volved 86 earth terminals and 24 sat.­
ellites. The space portion of the
IDCSP got under way On June 16,
1966, when a TITAN IIIC launched
seven communications satellites into
orbit, ringing the earth at a distance
of about 21,000 statute miles out.

Another launch in January 1967
added eight satellites. Three were Or­
bited in July 1967 and eight more in
June 1968, making 26 in all (24 opera­
tionally useful).

Magnitude of activities under DCA
control and direction is reflected in
current annual expenditures of about
$750 million for research and d.evelop­
ment on advanced systems, procure­
ment, operation and maintenance.

Indicative of the scope of activities
in late 1969 was DCA's responsibility
fOr direction of some 115 relay sta­
tions, about 2,000 tributary stations
and 102 high-frequency stations.

Initially, DCA assumed operational
direction of more than 10 million
circuit miles of long-haul communica-

tions. Now 64,000 circuits and 124,000
channels provide 45 million 2-way,
voice and teletypewriter (TTY) chan­
nel miles of service.

In addition, DCA has large-scale re­
sponsibilities for leased commercial
circuits and for engineering services.
Effective Dec. 31, 1962, the Defense
Commercial Communications Office
(DECCO) was created as a field
activity of DCA at Scott Air Force
Base, Ill. DECCO became the succes­
sor to the former Air Force Office of
Commercial Communications Manage­
ment.

DCS customers were then using
millions of miles of leased landlines,
particularly in the Continental United
States, and the obi ective was to
achieve the lowest practical rates.

DECCO centralized for Department
of Defense and non-DoD users the
leasing of, and tbe account for, com­
mercial circuits employed by DCS and
non-DCS users. Currently, DECCO
administers some 40,000 leased facili­
ties accounts, and has effected major
economies.

In 1963, the Defense Communica­
tions Engineering Office (DCEO) was
added as a DCA field activity, collo­
cated with HQ DCA at Eighth Street
and South Courthouse Road, Arling·
ton, Va. 22204.

DCEO was organized to convert ap­
proved plans into workable projects
for improving, expanding and mod­
ernizing the Defense Communications
System, and directing implementation
of projeets.

Another progressive move was
made in 1968 when a DCA Systems
Engineering Facility (SEF) wall au­
thorized. SEF will be located in a
building to be constructed at Reston,
Va. When operational early next year,

it will contain the instrumentation
and staff for performingtest.-bed eval­
uations required to satisfy DCS sys­
tem engineering goals.

Simultaneously with consolidation
of DCS installations, and of DCA
business responsibilities and engineer­
ing tasks, DCA modernized DCS com­
munication systems, chiefly through
automation of manual and semiauto­
matic switched networks.

Two programs in particular were
emphasized: AUTOVON (Automatic
Voice Network) and AUTODIN (Au­
tomatic Digital Network). These are
perhaps the best known of DCA
achievements.

Established in 1968 with the ap­
proval of the Secretary of Defense,
the AUTODIN is capable of handling
top secret traffic on a worldwide basis.
It has a self-oontained storage and
forwarding system, enabling low-prec­
edence traffic, during periods of peak
loads, to be stored temporarily at the
switch for later release after priority
messages have been sent.

AUTODIN accepts and relays
traffic between various dissimilar
types of subscriber terminals that
may contain digital computers,
punched card readers and teletypewri­
ters, and magnetic tape terminals.
AUTOVON circuits can be "called
up" as needed by AUTODIN to han­
dle peak loads or go around failed cir­
cuits.

Nine AUTODIN Switching Centers
were programed for the Continental
U.S. and 11 overseas, and all wer.e
installed by mid-1969. Switches are
computer-driven, capable of receiving
messages at rates from 100 to 8,000
words a minute and transmitting
them at up to 8,000 words a minute.

(Continued on pa,ge 10)
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flight.. The electronics are packaged in
a unitized console inside the aircraft..
Only one operator is required.

The AN/TRC-156 terminal set up
in Belgium belongs to the team-pack
family, so-caUed because it breaks
down into three packages for transit.
Last July, the team-pack was used as
part of an Army station in Hawaii
for Apollo 11 spacecraft joint recov­
ery communications.

Rollin Keyes of the Army SATCOM
Agency and Lt Col John Steinke of the
Tactical Satellite Management Office,
OCRD, represented the United States
in Belgium during presentations of
the NATO Tactical Satellite Commu­
nications Program. Maj John Ander­
son, Sp/6 Lance Gromme and Sp/4
Gary Troutman of the agency's field
station at Lakehurst demonstrated the
team-pack terminal in Brussels.

Uehopping effect" on communications
signals caused by the whirling rotor
blades. This crossed dipole antenna is
used for operation with satellites at
high elevation angles. A single verti­
cal monopole antenna is mounted on
the fuselage for use when the satellite
is near the horizon.

The ultra-high frequency ANI
ARC-146 can receive and transmit
hoth voice and teletype traffic while in

SATELLITE Communications termi­
nals, AN/TRC-156 Uteam-pack" (shown
at right) alld the Army's new heli­
copter-mounted AN/ARC-146 (below),
were used to demonstrate the potential
of satellite communications for tactical
forces during a meeting of NATO
Communications Electronics Board.

Two-way communication hetween a
U.S. Army UH-1D helicopter hover­
ing in the U.S. and participants in
a NATO Communications-Electronics
Board meeting in Belgium, via ground
stations and a satellite 22,000 miles
ahove the earth, was recently demon­
strated successfully.

Set up by the U.S. Army Sate11ite
Communications (SATCOM) Agency
at Fort Monmouth, N.J., the test dem­
onstrated the potential for long-dis­
tance tactical communications between
airborne or ground stations via orbit­
ing satellites.

Messages were transmitted through
the Air Force/Lincoln Laboratory
LES-6 satellite, the SATCOM field
station in Lakehurst, N.J., and a
SATCOM terminal in Brussels.

The airborne ANIARC-146 ter­
minal used in the demonstration is One
of six configurations developed in the
Tactical Satellite Communications
(TACSATCOM) Program, a coopera­
tive R&D effort of the Army, Navy,
Air Force and Marine Corps. Other
versions are the team-pack, jeep­
mounted, shelter installation, a broad­
cast warning receiver, and shipborne
terminals.

A feature of the helicopter installa­
tion is the mounting of an antenna
above the helicopter rotor to avoid the

SATCOM Terminals Demonstrated at NATO Meeting

The speed-of-service goals are less
than 10 minutes for Flash; 20 min­
utes to one hour for Intermediate
Precedence; one to six hours for Pri­
ority; and three to 18 hours for
Routine. DCA is close to attaining
these goals.

To realize similar improvements in
handling voice traffic, DCA is replac­
ing the manual voice switchboards
with AEVS (Automatic Electronic
Voice Switches). AEVSs are capable
of instantly finding an open-circuit
path, differentiating between high­
and low-priority subscribers, and giv­
ing precedence to high.priority users.

AUTOVON operates 56 leased
switches. To enhance survivability in
the event of an attack, and to improve
service, DCA plans to install 65
switches in the U.S. that will be linked
with nine identical switches in
Canada. An additional 20 switches are
progra.ned for service overseas in
three years.

Users seem to be harmonious in
viewing the progress of DCA toward
many of the original goals as remark­
able during the first decade, such as,
for example, establishment and oper-

Defense Communications Agency Spans 20 Countries in Decade
(Continued from page 19) ation of its vast organization struc- Nov. 15, 1967. Rear Adm Robert H.

ture. Weeks is vice director.
Integration of resources, one of the Brig Gen Robert D. Terry, with the

prime initial goals, is evidenced in a Office of the Chief of Research and
tightly-knit complex embracing seven Development, HQ DA (195~8)

Regional Control Centers and four heads the National Military Command
Area Control Centers, all linked to the System and also the Technical Sup­
DCS Operations Center (DCSOC). port Directorate. Other deputy direc-

Regional centers are in Japan, the tors are Brig Gen Floyd H. Trogdon,
Philippine Islands, South Vietnam, Programs, Air Force; Rear Adm John
Korea, the United Kingdom, Spain and L. Boyes, Plans, Navy; and Brig Gen
Turkey. Four field offices at HQ U.S. Herbert A. Schulke Jr., Operations,
STRIKE Command (McDill Air Force Army.
Base, Fla.), Puerto Rico, the Panama Consolidation, modernization,
Canal Zone and Canada report to the growth and intensive effort to meet
four Area Control Centers in Hawaii, the objectives envisionoo when it was
Alaska, Germany and the U.S. (Colo- created have been key words in DCA
rado), wbich report to the DCSOC. operation of the Defense Communica-

DCA's basic missions are to direct tions System during its first decade.
the Defense Communications System; Along with continued progress, they
to plan and implement support for the likely wi11 remain key words in the
National Military Control System; discharge of over-aU DCS manage­
and to integrate the ground and ment responsibilities in the 1970s.
space-borne elements of the Defense
Communications Sate11ite System into
the DeS. The DCA develops plans for
DCS modifications after the Secretary
of Defense bas approved such plans.

HQ DCA is staffed with administra­
tors representative of the Armed
Forces. Lt Gen Richard Phillip Klocko,
Air Force, has directed the DCA since

20 ARMY RESEARCH AND DEVELOPMENT NEWS MAGAZINE FEBRUARY 1970



MICOM Consolidates Data Processing Activities

CH-54A Flying. Crane, one of the ·U.S.
Army l\lateriel Command's 45 project
product management materiel items,
has proved its capability in Vietnam.

• He must have a service obligation
as a result of some other personnel
action and not be within three years
of mandatory retirement.

• He must have received training in
the field of materiel acquisition.

DCA Announces Completion
Of Overseas AUTOVON Units

Completion of the overseas portion
of the Department of Defense AUTO­
VON (Automatic Voice Network) was
announced recently when the last five
of 17 overseas electronic switching
centers of the Defense Communica­
tions System became operational.

The Defense Communications
Agency (DCA) announced. that the
centers-at Coltano, Italy; Athens,
Greece; Fuchu, Japan; Grass Moun­
tain, Taiwan; and Futema, Okinawa
-are interconnected with the world­
wide network, giving military leaders
the capability ·of completing global
telephone calls in seconds.

The announcement said AUTOV"ON
provides the Department of Defense
(DoD) "with a worldwide system for
handling both voice and graphic com­
munications on an automatically­
switched basis. Besides the 17 over­
seas switching centers, the global sys­
tem links 53 centers in the Continen­
tal United States and nine in Canada
with some 2,000 military facilities."

officials state, an entire weapon sys­
tem can be simulated, and proven, by
computer, resulting in mOre effective
design, greater product reliability,
and decreased development and pro­
duction costs for weapon systems.

Using remote terminal devices,
these same facilities can provide on­
line computation service to scientists
and engineers in the R&E Laboratory
or other NICOM elements.

Consolidation of all data processing
activities of HQ U.S. Army Missile
Command is achieved in a new Man­
agement Information Systems Direc­
torate to be operational in March.

Headed by Willie N. Calcote, chief
of the Management Science and Data
Systems Office, as acting director, the
new directorate combines eight former
organizations at an estimated annual
savings exceeding $1 million.

Patterned after Army Materiel
Command recommendations for a
"Standard Commodity Command
Structure," the MICOM MIS Director­
ate is viewed as a major step toward
a National Automatic Data Process­
ing Program for Logistics Manage­
ment (NAPALM).

This program proposes standardiza­
tion of computers, infOrmation sys­
tems and procedures at all AMC sub­
ordinate commands. Ultimately, the
NAPALM program envisions a net­
work of computers and information
systems throughout AMC, intercon­
nected, with hardware and data info.r­
mation made available to all com­
mands under a standard method of
communications and control.

The NAPALM program has been di­
rected toward business-type use of
computers and information systems. A
MICOM innovation \vill be a third­
generation "scientific" computer to
provide direct on-site support to the
Research .and Engineering Director­
ate, as one of the most advanced sim­
ulation capabilities in the U.S.

With tbese facilities, MICOM

AMC Seeks to Stabilize Project/Product Manager Tours
fied officers to the PM field, the Mate­
l'iel Command has initiated a progTSm
that calls for knowledgeable officers
and perhaps former PMs to visit the
service schools and colleges to explain
the PM field to students.

PMs will serve a full 3-year tour or
for the duration of the project, if
completed earlier, provided the AMC
recommendation is approved. The
1969 study also detailed essential
selection criteria. Examples of stand­
ards intended to assure selection of
officers in the top 10 percent based on
qualifications include:

• A PM candidate must possess a
degree in engineering, or one of the
sciences, and a graduate degree in
business or related technical field.

• He must be a senior service col­
lege graduate and have commanded a
troop unit commensurate with grade.

• He must have demonstrated out­
standing performance and leadership,
and possess high potential for ad­
vancement to general officer rank.

Stabilized tours of. duty for its
45 project/product managers con­
cerned with implementing PRO­
MAP-70 (Program for the Refine­
ment of the Materiel Acquisition
Process) are an objective of the U.S.
Army Materiel Command.

Standards for selection of project/
product managers have been drawn to
insure exceptionally well-qualified of­
ficers.in these positions. Maj Gen Paul
A. Feyereisen, AMC Deputy CG for
Materiel Acquisition, explained:

"In Army project managership, we
identify a single individual, arm him
with full line authority and charge
him with full responsibility for accom­
plishing the objectives of a particular
program. The objectives are well de­
fined in a project manager charter.

"The funds and resources to accom­
plish this mission are provided di­
rectly to him for his further allocation
to contractors, supporting govemment
agencies or other organizations. His
entire effort is focused on the accom­
plishment of his program objectives
and his attention is not divided among
a host of tasks and programs."

In view of rising costs linked to the
inflationary trends, while Department
of Defense funding and manpower re­
sOurces are being decreased, General
Feyereisen said, "We face the pain,
but more positively, the opportunity to
make significant reforms...."

More and more, he said, it is essen­
tial to fix responsibility and authority
for action on key individuals, as is
"fundamental to the project manage­
ment theme." In recognition of this
requirement, the Materiel Command
initiated action for a study approved
by the Army Vice Chief of Staff in
December 1969.

Determinations of the study in­
cluded that, although officers with top
qualifications were being selected for
project/product manager assignments,
about 75 percent of them did not com­
plete a 3-year tour of duty.

Several administrative actions
taken by the AMC are directed to sta­
bilizing tours of duty of PMs. For ex­
ample, a request was submitted for an
exception to the general policy which
provided tours of duty of adequate du­
ration for field grade, warrant officers
and enlisted personnel, but excluded
company grade officers.

A selective list of company grade
officers serving on PM staffs has been
submitted to HQ DA requesting a sta­
bilized 2-year tour of duty. Future
personnel requisitions will be anno­
tated with the specific requirements of
the PM staff position. Policy guidance
on this subject has been provided.

To inform and attract highly quali-
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1st Lt Ron !lcCauley

U.S. Army research, development,
test, evaluation (RDT&E) and pro­
curement contracts from Jan. 1 to
Feb. 10, in the $1 million or more ea~h
category, totaled $216,947,602.

Ar-my R&D Newsmagazine listings
for nine years indicate that this total
is an all-time low for a correspond­
ing period, reflecting the Department
of Defense drive to save more than $8
billion in FY 1970.

Bowen-McLaughlin-York Co. will
receive $18,709,229 (two contracts)
for armor plates for 2'h-ton and 5-ton
trucks, M-110 self-propelled 8-inch
howitzers, M-107' self-propelled
175mm guns, and M-572 recovery ve­
hicles.

Olin Mathieson Chemical Corp.
gained five contracts total.ing
$17,399,874 for propellants, proJec­
tiles and cartridges, and for loading,
assembling and packing services. Uni­
royal, Inc., was issued a $13,684,011
contract for support services and pro­
duction of explosives.

AVCO Corp. will be paid
$12,542,535 (six contracts) for parts
for projectiles and fuzes, and for heli­
copter engines overhaul, repair and
product improvement seI:vices. Cham­
berlain Manufacturing Corp. was
awarded $10,504,960 (two contracts)
for proJectile parta.

Contracts under $10 million.. Dyne­
lectron Corp., $9,532,071 and Lear Sie­
gler, Inc., $8,223,799 for maintenance
support and crash/battle damage reo
pairs on aircraft; Raytheon Co.,
$8,600,379 for Improved Hawk conver­
sion test equipment; and

Chrysler Outboard Corp., $7,435,993
for military standard engines; R. G.
LeTourneau, Inc., $6,322,864 for 750­
pound bomb parts; Hamilton Watch
Co., $6,097,009 for radio sets and re­
ceiver transmitters; American Ma­
chine & Foundry Co., $5,611,936 for
bomb parts; and

Honeywell, Inc., $5,200,667 (two
contracts) for bomb fuzes; Gulf West­
ern I udustries, Inc., $5,041,311 for
parts for fuzes.

Contracts under $5 million. General
Motors Corp., $4,843,277 (two con­
tracts) for %-ton trucks and ambu­
lances, and for M-60 tank transmis­
sions; Pace Corp., $4,644,677 (two
contracts) for Bares and parachute
signals; Levinson Steel Co., $4,872,010
for 105mm high explosive projectUe
parts; and

Philco-Ford Corp., $3,729,886 (two
contracts) for development and im·
provement of the XM140 30mm auto­
matic weapon for aircra.ft systems,
and for design and control of spare
parts of classified equipment; Resdel
Engineering COrI>., Arcadia, Calif.,

ROT&E, Procurement Contracts Dip Below $217 Million w~:~, a~~.,M;t~5~~iai~~e\.~~~
cartridges; Kings Point Manufactur­

$3,718,325 for electronic components ing Co., $1,611,115 for 5.56mm ammu-
for a classified system; and nition bandoliers; Northrop Corp.,

Bell Aerospace Corp., $3,348,481 $1,583,652 for flecbette warheads;
(two contracts) for beater kits for Chrysler Corp., $1,529,630 for conver­
aircraft, and for repair of crash/dam- sion kits for the 20mm weapon sys­
aged aircraft; Device and Components tem; Associated Spring Corp.,
Co., $3,154,752 for support packing $1,506,700 for 5.56mm cartridge clips
for 105M1 artillery shella; and for M-16 rifles; snd

International Telephone and Tele- Chrysler Motor Corp., $1,472,932
graph Corp., $2,948,501 for repair for cargo trucks and ambulances;
parts for radio sets; Institute for!?e- IBM Corp., $1,349,627 for preliminary
fense Analysis, $2,941,000 for studles ballistic missile defense software de­
for the Advance Research Projects velopment program; Teledyne Indus­
Agency and the Director for Defense tries, Inc., $1,327,950 for cylinder as-
Research and Engineering; and semblies for M48 tank engines; and

Allied Materials and Equipment Bell and Howell Co., $1,315,378 for
Co., $2,651,940 for cylinder assemblies fuze parts; Scovill Manufacturing
for M60 tank engines; Bulova Watch Co., $1,308,852 for grenade fuzes; Gal­
Co., Inc., $2,612,539 for parts for ion-Amco, Inc., $1,257,051 for fuze
fuzes; Lockheed Aircraft Corp., parts; Eastern Tool and Manufactur­
$2,416,870 for maintenance support ing Co., $1,253,700 for projectile
and crash/battle damage repairs on parts; and
aircraft; and Aerojet General Corp., $1,240,000 to

Emco Porcelain Enamel Co., Inc., modify forward-looking, iufrared, air­
$2,214,675 for metal ammunit!on borne target acquisition and fire con­
boxes; H1!ckethorn Manufacturmg trol systems; Federal Laboratories,
Co., $2,185,307 for projectile parts; Inc., $1,181,537 for riot-control band
Bauer Ordnance Co., Warren, Mich., grenades; Union Carbide Corp.,
$2,139,110 for conversion kits for the $1,172,664 for reserve power supplies
20mm weapon system. for fuzes; and

Contracts unde,. $£ milIum. Pacific Stanford Research Institute,
Car and Foundry Co., $1,987,157 for $1,119,418 for research and scientific
amphibious cargo carriers and assault studies in air defense and ballistic
vehicles; Ralph M. Parsons Co., missile defense areas; Control Data
$1,783,128 for standard design radar Corp., $1,091,136 for a data processing
site and site adaptation to the first feasibility study; Goodyear Tire and
Safeguard site at Grand Forks, N.D.; Rubber Co., $1,072,710 for pneumatic
and tires; and

Ammann and Whitney, $1,759,000 Action ManW'acturing Co.,
for design of Perimeter Acquisition $1,043,756 for metal parts for fuzes;
Radar and site adaptation of this de- Marathon Battery Co., $1,003,500 for
sign for the Safeguard site at Grand dry batteries, engineering samples and
Forks; Ridge Instrument Co., Inc., high- and low-temperature production
Huntsville, Ala., $1,657,322 for cali- testing equipment; and Texas Instru­
bration sets used for testing test ment, Inc., $1,000,000 for classified
equipment; and electronic equipment.

Youngest Picatinny Arsenal PhD Researcher Assigned to FRL
Twenty-seven-year-old 1st Lt Ron McCauley is Picatinny Arsenal's youngest

doctor backed by industrial research experience.
Working under Dr. Harry Fair at the Army's Dover, N.J., ammunition

explosives and propellants research center, he is investigating qualities of
explosives in the solid-state hranch of Feltman
Research Laboratories.

Graduated in 1964 with a BS degree from the
University of Missouri, and commissioned in the
U.S. Army Corps of Engineers, Lt McCauley
continued graduate studies at Penn State Uni­
versity for five years to earn MS and PhD de­
grees, specializing in ceramic science.

While engaged in undergraduate studies at
the University of Missouri, and after getting
his degree, he worked on researcb in explosives
for DuPont de Nemours in Gibbstown, Mo.

While attending universities he won two var­
sity letters as a member of rifle teams. His honor<
ary society memberships include Keramos (ce­
ramic society), Sigma Xi, and Sigma Gamma
Epsilon (earth science group).
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Nabors Succeeds Hall as AMCA CO, Deputy Director
Duties of commander and deputy to his new duties, Col Nabors was

director of the Army Materiel Con- acting chief, Concepts Synthesis Divi·
cepts Agency (AMCA) were assumed sion of AMCA, following a tour as
hy Col George A. Nabors prior to the commander of the U.S. Army Arctic
retirement of Col Norman L. Hall Test Center, Fort Greely, Alaska.
effective Mar. 1. Other key assignments for Col Na-

Col Hall waa at first detailed to bors in recent years have included
those duties from the Directorate of military adviser to the Operations Re­
Development and Engineering, Army search Office (since reorganized as the
Materiel Command, when AMCA was Research Analysis Corp.); adviser to
activated early in 1968 and later was the Chinese Nationalist Army Armor
given both assignments. A career School in Taiwan; and operations and
officer in the U.S. Army Corps of En- training officer in the G-3 Section, HQ
gineers, he retired with more than 28 Sixth U.S. Army.
years of military service. Col Nabors is a graduate of San

Col Nabors and Col Hall served Diego State College, the Armored Of-
tours of duty with the U.S. Army Re- flcers Advanced Course, and Anny Col George A. Nabors
search Office soon after its establish- Command and General Staff College. marily with generating alternative
ment in March 1958. Until stepped up AMCA's mission is concerned pri- systems and co.ncepts of materiel that

A S h d I 3 MOB DES R&D S . will impact upon future U.S. Army
rmy C e u es ym POSIO Combat effectiveness-generally in the

Three research and developmllnt 621st MOB DES Detachment, Oregon time frame of 20 to 30 years in ad­
symposiums intended primarily for State University at Corvallis. The vance. Major functions are detailed in
members of R&D Mobilization Desig- 621st is commanded by Col Milton H. Army Materiel Command Regulation
nation (MOB DES) Detachments are Mater. 10-82, dated July 17, 1968.
scheduled tbis summer. Aug. 2--15-"Research and Develop. In the discharge of its responsibil.

Other U.S. Army Reserve or active ment in Army Heavy Equipment Re- ities, AMCA has a "troika" working
duty Army, Navy or Air Force per- quirements." 1664th MOB DES De- relationship with the Institute of Land
sonnel may attend on a space-avails- tachment, headed by Col Adolph H. Combat of the U.S. Army Combat De­
ble basis, subject to approval by their Humphreys, U.S. Army Mobility velopments Command and the Intelli-
proponent agency or headquarters. Equipment R&D Center, Fort Bel- gence Threat Analysis Group of the

The symposiums are: voir, Va. Assistant Chief of Staff for Intelli-
July 5-17-"Reliability and Quality Persons desiring to attend any of gence. AMCA's mission involves close

Control," sponsored by the 1677th these symposiums should submit DA working relationships with represent­
MOB DES Detachment, School of Form 1058 through their proponllnt atives of Army in-house laboratories.
Business Administration, University agency (for MOB DES officers) or As spell1!d out in a memorandum of
of Connecticut at Storrs. Col Richard through appropriate headquarters to agreement with the Institute of Land
M. Story commands the 16'1'1th. Lt Col William D. Guinn Jr., assistant Combat and the Intelligence Threat

July 26-Aug. S-"The Army's R&D executive for administration, Office of Analysis Group, AMCA wiU "stimu­
Requirements 1970-80 Time Frame," the Chief of Research and Develop- late production of materiel concepts

l C I Allb rt S I ct d ment (OCRD). Active duty personnel by exploiting the potential of science
toe son e e e should submit their requests through and technology unrestrained by cur-

For Fellowship in AAAS the appropriate headquarters. rent doctrine."

Lt Col John N. Albertson was re- G"ffi C d WSMR S f d Ev I . Acently elected a Fellow of the Ameri- rl In omman s a eguar a uahon geney
can Association for the Advancement Command of the Safeguard System Evaluation Agency (SAFSEA) at
of Science (AAAS) in recognition of White Sands (N. Mex.) Missile Range was assumed by Col Bobbie A. Griffin
his research and administrative con- following retirement of Col Frank J. Wasson Jr. after a 35-year career.
tribut!on& to. science. Col Griffin is a 1943 graduate from the United States Military Academy

Ass!gned m J.uly 1968 as a s!"ff.of- and since 1960, when he became chief of the Nike-Zeus Test Branch of the
fleer In the Life SCIences DIVISIon, Army Air D1lfense Board has been almost continuously associated with
Army Research Offire, Office of the '.. ..
Chief of Research and Development, R&D ~f ballIstic mISSIle defense systems. .
he has been serving since June 1969 WhIle assIgned to the Office of the ChIef
as chief of the Medical and Biological of Research and Development, HQ DA (1965-
Sciences. Branch. 66), he served as chief, Nike X Branch, later

From, July 1964. to Augu.s~ ~967, he as chief of the Nike X and Spare Division of
w!'s chIef, :a!,c.tenology D,Vlslon !,nd the Missiles and Space Directorate and then
Vuoloin' DIVlSIOn, 1st Army MedIcal . N' '
Laboratory, Fort Meade, Md. He was as assIstant manag-:r, Ike X System Office. .
a research associate at Hahnemann In 1~60 he ,:ecelv~ a master's de~ee .lD
Medicnl College in Philadelphia Pa. mechamcal engmeermg from the UnIVerSIty
from August 1962 to June 1965. 'whe"; of Southern California. He is a graduate from
he received an MS degree. Lt Col Al- the Anny Command and General Staff College,
bertson has a BS degree in ch1!mistry Fort Leavenworth, Kans., and Industrial Col-
and hacteriology from the University lege of the Anned Forees Fort McNair
?f Connecticut. He comnleted the res- Washington, D.C. ' ,
ldence course at the ~ommand a~d During World War II he served in the
General Staff Collelte In 1968 and IS ' . .
a 1966 j!'raduate of the Army Medical European Theater of OperatIons. as eree.utlve
Service Career Officers Course at Fort officer and as commander of a FIeld ArtIllery
Sam Houston, Tex. Col Bobbie A. Griffin Battalion, 11th Armored Division.



Lt Col W. J. Henderson

erally accessible literature in this
emergent field of study."

Six areas of difficulties encountered
in preparation of the documents are
listed to explain to prospective users
the limitations of the intended service.
". . . The editors, supported by the
National Science Foundation, have
sought to provide a respectable cover­
age of the literature that would have
immediate, practical utility...."

The amount of material available
for Volume IT "greatly exceeded the
space available.... The editors have
tried to give priority to articles of
continuing relevance Over those
largely limited in importance to a
given place and time. They have also
avoided extensive coverage of topics
treated in other bibliographies."

NSF Lists Science Technology, Public Policy Sources

tics, assures the accuracy of radiation
nleasurements.

In accordance with 1lstablished
policy, radiation measurements must
be included in test programs for all
items which may produce radioactive
emanations. Calibration of the rapidly
growing numbers of electromechanical
instruments being employed has
become a critical requirement.

Referred to as nucleonics equip­
ment, radiation detecting and measur­
ing devices are of many designs and
capabilities with a common purpose-­
to provide a "sixth sense" with which
man can detect, observe and study or

SCientJ8 Teehnowgy and Public
PolU;y (A Selected and Annotated
Bibliography II), prepared for the
National Science Foundation by the
Program of Advanced Studies in
Science, Technology and Society, De­
partment of Government, Indiana
University, is a new publication.

Edited by Lynton K. Caldwell, with
the assistance of William B. DeVille
and Gertrude W. Lindesmitb, this
544-page document lists and anno­
tates, where necessary, some 2,700 ar­
ticles selected from 60 periodicals. A
similar Volume I was published in
English for 1945 through 1967.

The preface explains that the new
bibliography "represents an effort to
provide, as rapidly and economically
as possible, a survey of the mOre gen-

Henderson Succeeds Franz as Edgewood Labs Chief
Assignment of Lt Col William J. Henderson as director of the Defense

Development and Engineering Laboratories at Edgewood (Md.) Arsenal,
to succeed Lt Col Robert F. Franz Jr., reassigned to Vietnam, was announced
in mid-February.

Col Franz had served as director since June 1969, after a 4-year tour
of duty with the Office of the Chief of Research and Development, HQ DA,
the last two years as chief, Chemical-Biological Branch. He is now with the
U.S. Army Element, MACV.

Col Henderson served more than two years in
the Nuclear, Chemical and Biological Division,
Office of the Chief of R&D, HQ DA, prior to
assuming his present duties. He was G3 opera­
tions officer and chemical officer with the 4th
Infantry Division in Vietnam until assigned to
the Office, Chief of Research and Development.

Stationed at Ent Air Force Base, Colo. as chem­
ical officer with the Army Air Defense Command
(1965-66), he has served as project officer with
the Special Wariare Agency, Combat Develop­
ments Command, Fort Bragg, N.C., and S3 with
the 518tb Chemical Battalion, Fort McClellan,
Ala.

Lt Col Henderson has a BS degree in botany
and plant pathology from Colorado State Univer­
sity (1952), MS degree from the University of
California at Davis (1954), and has completed
the Command and General Staff College.

WSMR Collecting Information Linked to Nuclear Effects Problems
measure radiation, with the goal of
adequate protective procedures.

Means of maintaining the accuracy
of nucleonics instruments became
pronounced at WSMR during a
1964-67 period of great expansion and
modernization of instrumentation for
tracking and reentry studies of mis­
siles and other test vehicles.

A limited nucleonics calibration
capability was established in 1965 by
the Calibration Directorate, headed by
Glenn C. Wright, and the Nuclear Ef­
fects Directorate Army Missile Test
and Evaluation (ARMTE), under
Glenn E. Elder.

How much radiation does your body
receive in a lifetime? Is it harmful?
Who measures ionizing or nuclear ra­
diation and how is it done?

Answers to such questions may be
found in a textbook published by the
U.S. Public Health Service. More
clearly definitive information relative
to operational problems associated
with nuclear effects is an objective o:f a
relatively new facility at White Sands
(N. Mex.) Missile Range.

In case your interest was piqued by
the in troductory questions, a person
living to age 70 will receive, on the
average, about nine rads (Roentgens
Absorbed Dose) of whole body radia­
ticm from all sources.

The body suffers no ill effects from
this amount of radiation spread over
a lifetime, the PHS textbook states,
since humans have always been ex­
posed to ionizing radiation of cosmic
origin in varying degrees.

In the modern environment, how­
ever, the cosmic background is only
one of many potentially harmful
sources. Radiation-generating ma­
chines and radioactive materials are
present in many environments.

X-ray machines, fluoroscopes, dif­
fraction units, nuclear reactors, parti­
cle accelerators, radionuclides, and
static eliminators employing radioac­
tive sources are used widely every
day, in medicine, dentistry, industry,
scientific research and defense activi­
ties.

When properly used, these sources
offer little or no exposure to ionizing
radiation :for the average person, hut
thousands are exposed occupationally,
through use of the devices or close­
proximity employment.

Extremely rapid development and
use of radiation technology for many
purposes are associated with the
"atomic age." White Sands Missile
Range has contributed to these ad­
vancements and, because of the nature
of its work, is directly affected.

WSMR facilities such as the. Nu­
clear Effects Directorate, with its
:fast-burst reactor, high-energy accel­
erator and complex of instrumenta­
tion and radioactive sources, have
been designed and built for testing
and research.

Other WSMR activities such as mO­
bilization plans (Civil Defense), envi­
ronmental health and health physics
groups, radiography services, medical
and dental service, missile tcsting and
recovery, use radiation-measuring in­
struments and radioactive sources.

The WSMR Radiation Protection
Committee is responsible for radiolog­
ical health and safety. The Calibra­
tion Directorate, an element of Logis-
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CDC Plans MAN, GAN Land Navigation Systems Tests

installation in most types of wheeled
vehicles and thin-skinned armored v&­
hides. GAN is designed for use in
tanks and tank retrievers.

The evaluation will consist of three
48-hour field exercises for each type
unit. Repetitive tests are necessary to
assure validity of the evaluation re­
sults. Specially trained crews of the
Army Materiel Command will assist
in instructing mOre than 250 person­
nel in use of the equipment. CDC per­
<onnel will monitor evaluation proce­
dures.

TROOPS will subject lIlap Position
and Heading Plotters to field evalua­
tion tests at Fort Carson, Colo. Arrow
indicates Heading Indicator in jeep.

matic X-ray Calibrator, a locally mod­
ified version of a commercial item, to
calihrate X-ray detection devices and
for energy-response studies. Local
modification saved thousands of dol­
lars, WSMR officials stated.

Other NCF includes a Condenser
R-meter, with associated wide-energy
spectrum chambers, used in measure­
ments of gamma and X-radiation.

Planned for installation in the near
future is a precision Free-Air Ioniza­
tion Chamber, which will provide a
capability that will eliminate reliance
solely on the National Bureau of
Standards Center for Radiation Re­
search at Gaithersburg, Md.

Although the NBS center d,\velops
and maintains hasic standards for all
U.S. radiation measurement facilities,
it cannot perform all of the actual
measurements required, such as the
mounting workload for WSMR.

WSMR also is planning a Cobalt­
Gamma Irradiation Pool, again by
using an existing structure that is
ideal for the purpose and thereby per­
mits suhstantial savings. An existing
concrete pool, used formerly for ab­
sorption and dispersion of initial blast
effects of Talos missile firings, will re­
quire minor modifications to meet
NCF requirements.

for storage but constructed originally
at a cost of $943,000 for the Land­
Based Talos Project in the 1950s.

Built of high-density reinforced
concrete for blast containment and
protection during Talos missile fir­
ings, Building 23108 also had the ad­
vantage of being in a remote area.
Consequently, essential modifications
were done at minimal cost.

Safety fences and special locks were
installed. Alarm systems consisting of
flashing lights and audible signals
were added, along with controlled
access procedures. Dosimeters and
protective devices were installed.

Calibrated radionuclides (sources)
and devices producing alpha, beta,
gamma and neutron radiations are
used in the NCF. Most important is a
U.S. Government-issue item, the ANI
UDM-1A Cesium Beam Gamma Cali­
brator. Locked when not in use, it
serves to calibrate Geiger counters,
ionization chambers, scintillation de­
tectors, dosimeters and other gear.

The NCF uses a 300-kilovolt Auto-

"Both systems use COmmOn pieces of
equipment: North-seeking sensing de­
vices, a computer, a vehicular power
convertor, and a map board. Each can
pinpoint both direction and location on
the map board, as well as supply map
coordinates within an accuracy of less
than two percent."

In MAN.GAN, a North-seeking sen­
sor relates itself to the dh'ection of
travel and distance traveled. Regard­
less of which direction the vehicle
turns, its relationship to north is con­
stantly known. In addition, an on­
board computer cross-checks the direc­
tion with the distance traveled and
displays an 8-digit map coordinate
readout of the vehicle's position. At
the same time, the vehicle is visually
tracked on a map board

Prior to leaving the starting point,
the commander relates the known lo­
cation and vehicle attitude to the com­
puter and map board. An illuminated
dot on the map board represents the
vehicle location and an illuminated
arrow the direction.

As the vehicle moves over the ter­
rain, regardless of whether it is rough
or flat, the dot and arrow move
accordingly. Thus, the commander is
not only supplied with a digital map
coordinate of where he is, but he can
also see, on the map board, his exact
location.

The field evaluation of both devices
will eXamine tactical performance of
combat elements in tank, infantry,
self-propelled artillery and armored
cavalry units. MAN is intended for
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Much of the work necessarily had to
be sent to off-post facilities, which en­
tailed the possibility of instruments
that had been freshly calibrated being
jarred out of adjusbnent during the
return trip to WSMR.

An inventory in 1967 showed 959
nucleonics instruments at WSMR, re­
quiring annually more than 2,700 cali­
brations, with ·the workload increasing
more than 10 percent each year.

Development of the Nucleonics Cali­
bration Facility (NCF) was initiated
and this facility is responding to' a
requirement for about 5,000 calibra­
tions annually on 2,000 instruments.

Robert E. Sleever, an electronics
technician in the Electrical Standards
Division of the Calibration Director­
ate, proposed the NCF and was as­
signed responsibility for coordinating
its development. Doyle G. Quillin, ex­
perienced in radiation technology and
nuclear reactor work, assisted in put­
ting the NCF into operation.

Sleever's plan called for adaption of
long-vacant Building 23108, used only

MAN and GAN land navigation
systems are scheduled for pilot tests
in mid-March, preliminary to inten­
sive field evaluation tests by the
Combat Developments Command, Con­
tinental Army Command, and Army
Materiel Command, at Fort Carson,
Colo.

Test plans and criteria were devel­
oped by the Combat Developments
Command (CDC), whose Armor
Agency at Fort Knox, Ky" is the pro­
ponent for the Canadian-built sys­
tems. CDC's final report on the tests
will be made to the Department of the
Army late this summer.

The MAN (Magnetic Automatic
Navigation) system, mounted on a
jeep, was demonstrated at Pikes Peak
and Cheyenne Mountain in Colorado
earlier this year, during a briefing for
General James K. Woolnough, CG of
the Continental Army Command
(CONARC).

Maj Gen Bernard W. Rodgers heads
a new directorate formed at Fort
Carson to conduct the tests. Deputy
director Col J. R. Loome explained the
systems, saying:

"MAN works on the principle of re­
lating magnetic north to the distance
and direction the vehicle has traveled
from a known point. Because it relies
on magnetic north, heavily armored
vehicles, such as the tank, cannot use
MAN. Therefore, GAN (Gyro-Com­
pass Automatic Navigation), which
suhstitutes the Magnetic North-seek­
ing compass with a True-North
seeker, is also begin tested hy CDC.



AMMRA Picks SRI Scientist as New Director
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was director of materials research
with Rheem Semiconductor Corp.
(1969-61). He hss specialized in the
mechanical and electronic properties
of materials, dislocation phenomena,
and high-temperature materials.

While studying at the University of
California, he was in charge of a
group doing research on the mechani­
cal character of ionic solids. At the
Los Alamos Scientific Laboratory, he
was responsible fOr reactor fuel aUoy
development and fabrication.

Dr. Gorum is a member of the
American Society for Metals, the
American Ceramic Society, Tau Beta
Pi and Sigma Xi.

DlRECfOR of Army Materials 3Jld
Mechllnics Research Center, Dr. Alvin
E. Goruln, is sworn in by Frederick J.
Boyd, chief, MIMRC Personnel Div.

For aD. Inri.R'oratiq uftro.n.men.t In ""'
aea.reh. he .Q&aMbd • special R&D 8bth
Commandment: ""Thou ahait luaU" Tnt.
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Director of the Army Materials and
Mechanics Research Center, Water­
town, Mass., is the new title of Dr.
Alvin E. Gorum, who has been direc­
tor, Materials Science Division, Stan­
ford Research Institute since 1961.

Army Chief of Research and Devel­
opment Lt Gen Austin W. Betts an­
nounced the aPl'ointment of Dr.
porum, who has distinguished himself
as a teacher and as a research scien­
tist. With AMMRC he will direct
about 650 employes, one-third of them
scientists and engineers.

While studying fOr his doctorate in
materials sciences at the University of
California at Berkeley (1966-69), he
served as an associate research engi­
neer. He was in charge of a group
concerned primarily with investigat­
ing mechanical properties of ionic
solids.

Graduated from the University of
Arizona with a BS degree in metal­
lurgy in 1960, he served as an instruc­
tor in physics and metallurgy while
studying there for his master's degree
(1951-64). The next two years he was
a sta1l' member with the Los Alamos
Scientific Laboratory.

Prior to accepting an appointment
with Stanford Research Institute, be

CHIEF OF R&D Lt Gen A. W. Betts and Dr. Robert B. DilIsway, Deputy for
Laboratories, U.S. Army Materiel Command, visited the Army Materials and
Mechanics Research Center (AMMRC), Watertown, Mass., to welcome Dr. Alvin
E. Gorum, new director. and to observe and discuss MnffiC programs. Ex­
amining test specimens in the Beryllium Laboratory sre (from left) Col George
Nabors, director of the AMC Advanced Materiel Concepts Agency, who accom­
panied General Betts; Dr. Gorum; Lt Col Joseph B. 1\la8On, A1\llImC deputy
director and CO; General Betts; Dr. DiUaway; Dr. L. A. Shepard, F. J. Rizzitano
and E. ltL Shebeck, all members of the AMMRC scientific and engineering staff.

Deputy CRD Rowny Discusses R&D Problems, Policies, Budgetary Challenge
Pruning skill comparable to the In stressing the need for compe- One of the sticky dilemmas in R&D,

precision of a surgeon's scalpel is re- tent, dedicated personnel in the R&D in his view, is that of risks involved
quired in adjusting research and programs, htl said he would initiate which precent guarantees of perlee­
developmtlnt programs within con- the "corporate vice president" con- tion, and "avoiding creation of needs
straints of hudgetary cutbacks, and cept whereby each project officer when the intention of R&D is to
accepting the challenge to get the is given increased responsibility to fulfill needs of a quality Army."
"most from the R&D dollar." enhance professional satisfaction.

Deputy Chief of Research and De- High integrity and willingness to fol­
velopment Maj Gen Edward L. low up intensely their ideas must be
Rowny expressed that viewpoint to among prime assets, htl stated.
personnel of the Combat Service Sup- Although Army R&D is "machine­
port Group at Fort Lee, Va., in dis- oriented" necessarily, he emphasized
cussing the need to produce quality that technology is subordinate to the
materiel and equipment with less human factor and that the focus must
R&D money. constantly be also on human goals.

Invited to Fort Lee by Brig Gen
Ross R. Condit Jr., CG of the Com­
bat Service Support Group, General
Rowny presented his views on pro­
grams, policies and current R&D
trends. Prudent fiscal trimming and
reorienting of projects, he stressed,
must enSUre that essential goals are
sustained.

Under examination are such poli­
cies as the desirability of stockpiling
inventory, the innovative versus prod­
uct improvement dilemma, the reori­
entation to hasic rather than pro­
duction research, and the whole
spectrum of the weapons acquisition
process..

Ge.nttl.. RowP.7 Aid the lrmo....tfoD 'Venn
pl'odad lmproyement QtlUti6D .. e.pedalb d1.f~
Ac:ult ud amblpoua bee.a... tbere are no
eJe*r e.ritul. with whIch to decide wben a
product Ihoutd I»e Improyed or "ben it &boule!
be dlKarded. for a more in,no".dYe aile.

3 Nations Exchange Views
On 155mm Standardization

Representatives from the United
Kingdom, Federal Republic of Ger­
many and the United States convened
Feb. ~()""12 to discuss programs and
plannmg related to standardizing
165mm weapons and ammunition.

Substantial progress was reported
toward attaining thtl ultimate objec­
tive of producing cannons and ammu­
nition which will permit any com­
plete (fuze, propellant, projectile)
round of one nation to he tired
safely and effectively from any n~w

165mm weapons of the nations con­
cerned.

Present for the tlrst meeting of its
kind ever held at Picatinny Arsenal,
Dover, N.J:J were representatives
from the U.1S. Army Combat Develop­
menta Command, HQ U.S. Army Ma­
teriel Command, Army Munitions
Command, and the arsenal.

Brigadiers Geoffrey Burch and
Fred Ward were the senior delegates
from the United Kingdom; in the
same role for the FRG were Col Otto
Wohlfeil and Otto Seehaus. Frank
Grossman, deputy project managerlClose Support Weapons, Rock Islana
(Ill.) Arsenal, was presiding chair­
man. Joseph Caporaso, 155mm com­
modity manager, was principal Army
Materiel Command and Picatinny Ar­
senal representat.ive.
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ARMED FORCES REPRESENTATIVES at Japan Student Science Awards visit
HQ U.S. Army Japan (USARJ) Command. From left are Maj Gen John A.
Goshorn, USARJ CG: Jean C. Lauricella, representing the U.s. Air Foree;
William J. Synhorst, U.S. Navy; Marilyn Sue r,1iles, U.S. Army; and Col Bryce C.
Walton, Commander, U.S. Army Research and Development Group, Far East.

ited "A Study on tbe Relation of
Mountain Form and Plain Form of
N .op. M61!8tne8."

Exhibits displayed by the American
trio attracted a great deal of atten­
tion from both juvenile snd adult visi­
tors to the Japan Student Science
Awards. Marilyn Sue Miles explained
her research proj ect on "The Golden
Section in Natur~An Application of
the Fibonacci Sequence to Nature,"
which established the growth fnetors
in leaf structure. She is now a student
at West Liberty (W. Va.) State Col­
lege.

Synborst, now a freshman at Iowa
State University of Science and Tech­
nology at Ames, displayed a computer
and robot experiment, "Associative
Learning from Relative Environmen­
tal Data." The robot, "Alfred," dem­
onstrates a form of trial and error
machine learning.

The Japanese were intrigued as
"Alfred" showed his capability of
moving along a horizontal path, learn­
ing to avoid objects in the way, and
picking up small objects with his
Harms." Without doubt. "Alfred" was
an outstanding attaction.

Miss Lauricella, a freshman at
Caldwell (N.J.) College for Women,
showed her project titled "Osteoid De­
mineralization of the Chick Embryo
Skeletal Structure by Five Cycline
Compounds." Completed over a 2-year
research effort, the project proved
that cyeline drugs, if taken by a fe­
male during the initial stages of preg­
nancy, could have an adverse effect on
the tooth and bone structure of the
developing fetus.

The good will that developed among
the American students and several of
their Japanese counterparts may lead
to enduring friendships through
promises of maintaining correspond­
ence. Memories of the "Science is fun"
laughs they shared undoubtedly will
be cherished for many years.

"Science is fun" exclaimed one of
the trio as the fish was consumed with
gusto. It became the byword and a
source of mutual laughter as they ad­
justed to Japanese customs in over­
night visits to homes and in other
actiViities.

The program arranged for them by
the Yomiuri SMntbun included visits
to the Tokyo Museum, the Sony
(radio, TV and electronics) Factory,
Yorniuri Land (the Japanese version
of Disneyland), the beautiful Hakone
National Park, and a Japanese high
school.

Dohjun Hashimoto was the key man
in promoting the Japan Student
Science Awards for the Y<>miuri
Shimbun in his dual capacity as exec­
utive director and also director of the
newspaper's Cultural Promotion Divi­
sion. The American students visited
his office.

The remainder of their itinerary,
arranged by the U.S. Air Force, in­
cluded visits with Maj Gen Louis E.
Coira, deputy CG of the U.S. Forces
Japan: David L. Osborn, minister­
counsellor, U.S. Embassy in Tokyo;
Maj Gen John A. Goshorn, CG of tbe
U.S. Army Japan, and Capt Arthur
R. Hawkins, CO, Atsugi Naval Air
Station. They also visited the Pacific
StaJr8 and Strip.8, U.S. Armed Forces
newspaper, and the Far East Network
of U.S. Armed Forces Radio Service.

One of the friendships they formed
may be resumed in personal associa­
tions at the 1970 International Science
Fair, May 10-15, in Baltimore, Md.,
when Miss Yuko Enaka, 11, and Juni­
chi Yasumoto, 18, will be Japan's rep­
resentatives sponsored by the Yomiuri
Shi.,,~bun.

Miss Enaka, a student at Tokyo
Metropolitan Hakou High School, was
chosen for her exhibit titled "Influence
of Metal Ions on the Formation of
Nickel Ammine Complex Salt." Yasu­
moto, of Shizuoka High School, exhib-

3 U.S. Armed Forces Emissaries Participate in Japan Student Science Awards
International good will at the

"grass Toots" level of exceptionally
talented teenage scientists was stimu­
lated successfully by three U.S.
Armed Forces representatives during
"Operation Cherry Blossom" visits to
the 13th Annual Japan Student
Science Awards in Tokyo, Jan. 13-23.

Prince and Princess Hitachi were
among numerous high-ranking Japa­
nese officials, scientists and educators
at :Mltivities where Marilyn Sue Miles,
William J. Synhorst and Jean C.
Lauricella turned on the charm that,
with their research exhibits, made
them youthful good-will emissaries.

The Army selected Miss Miles, the
Air Force chose Miss Lauricella and
the Navy picked Synhorst for rE>­
search exhibits and the personality
they demonstrated at the 20th Inter­
national Science Fair in May 1969.
They were chosen from 391 young re­
searchers at Fort Worth, Tex.

In the Japan Student Science
Awards, however, the American trio
did not compete for prizes. Their pur­
pose was to demonstrate to visitors to
the exhibit the high caliber of re­
search by U.S. high school students,
and to manifest sincere good will in
the process.

"Operation Cherry Blossom" was
initiated by the U.S. Armed Forces
when they selected representatives to
attend the Japan Student Science
Awards for the first time in 1963. The
awards are sponsored by the Y omiuri
SM",bun, Japan's second largest
newspaper (circulation 4,500,000) and
the All Japan Science Education Pro­
motion Committee.

The remarkable success of that first
venture, as evidenced by the warm­
hearted response of Japanese science
students and adults to the visit, laid a
firm foundation upon which to build a
steadHy stronger structure of mutual
respect and esteem with each succeed­
ing year of the effort.

Judged by the enthusiastic response
to this year's representatives, as re­
ported by U.S. Army escort officer
Jack B. Fenn, they may have achieved
a new peak of American student pop­
ularity among the Japanese. The
Army and Navy rotate each year in
providing escort officers, while the Air
Force carries continuing responsibil­
ity for on-site planning in Tokyo.

Joyous spontaneity to the challenge
of changing situations during a jam­
packed schedule of activities was the
keynote of the American trio. For ex­
ample, eating raw fish dipped in soy
sauce was experienced for the first
time with outward grace and indica­
tion of delight.
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MERITORIOUS CIVILIAN SERV­
ICE. Frallk Shanty, Edgewood (Md.)
Arsenal, received the MCS Award fOl"
"providing leadership in the progl"ams
to develop detectors for chemical
agents and for concealed enemy per­
sonnel."

The chief of the Detection and
Warning Laboratory of the Defense
Development and Engineering Labora­
tories was cited for efforts that "re-

USAETL Chemist Earns Award
From Belvoir Branch of RESA

Innovative research on effects of
molecular stl"UctUl'e on basicities of
nitroaromic amines has earned John
W. Eastes the 1969 Scientific Achieve­
ment Award from the Fort Belvoil"
(Va.) Branch of the Scientific Re­
search Society of America (RESA).

Eastes is a chemist in the Topo­
graphic Engineering Division of the
U.S. Army Engineer Topographic
Laboratories (USAETL) at Fort Bel­
voir. He specializes in the research
and development of new material,
methods and techniques in the fields of
mapping and surveying.

The award, consisting of a hand­
scripted certificate and a technical
book, or books (of the recipient's
choice) valued up to $26, was pre­
sented by Lt Col David T. Baker of
the U.S. Army Mobility Equipment
Research and Development Center,
FOl"t Belvoir.

Eastes entered Civil Service in 1963
and was employed at the Ames Re­
search Center, National Aeronautics
and Space Administration, until he
transferred to the USAETL in 1964.

He received BA and BS degrees
from Texas University in 1963 and
earned a mastel"'s degree in chemistl"Y
from American University in 1969.

John W. Eastes (right) receives RESA
1969 Scientific Achievement Award
(rom Lt Col David T. Baker, MERDC.

suited in molding the chemical detec­
tion and warning program for the
United States into a model of excel­
lence, totally responsive to modern
Army concepts of research and devel­
opment and end item life cycle con­
trol."

Shanty earned BS and master's de­
grees in chemical engineering from
Johns Hopkins University (1943 and
1953), and has a master's degree in
hygiene from the University of Pftts­
burg (1960). He has been employed by
the Army since 1950.

Lutlwr C. Marsalis Jr. received the
MCSA for outstanding managerial
and supervisory abilities at the Wa­
terways Experiment Station (WES),
Vicksburg, Miss., where he has served
23 years as civlian personnel officer.

The award citation states that due
to his "highly competent supervision,
the specific needs have been consist­
ently met, many times in the face of
great hardships, such as manpower
restrictions, nonavailability of techni­
cally trained and qualified personnel,
and a lack of interest in Government
employment." He was instrumental in
the establishment of the Vicksburg
Center, a branch for graduate study
of Mississippi State University.

OUTSTANDING SERVICE. Dr.
W. Paul Havens J1.. received the Out­
standing Civilian Service Award from
Lt Gen Hal B. Jennings Jr., The Army
SUl"geon G<lneral, during the Febru­
ary meeting of the Armed Forces Epi­
demiological Board (AFEB).

Dr. Havens has served since 1947
on the AFEB Commission on Vinl
Infections (formerly the Commission
on Viral and Rickettsial Diseases)
and the Commission on Liver Diseases,

His interest and research on the ep­
idemiology of hepatitis hegan while in
military service in Egypt and Ger­
many during and following WOl"ld
War II. Subsequently, he was a con­
sultant to the chief surgeon, European
Command.

Dr. Havens is professor of clinical
microbiology and medicine at Jeffer­
son Medical College in Philadelphia,
Pa. He is a 1936 graduate of Harvard
Medical School and was Board Certi­
fied in medicine in 1944.

MEDITORIOUS SERVICE MED­
AL. Lt Col Howard B. Blanchard
Jr. received the MSM for service as
deputy project manager of FLAT­
TOP at U.S. Army Materiel Com­
mand headquJU"ters.

The citation states in part: "Col
Blanchard was instrumental in the
conceptual planning, studies, pro­
grams and organization of reSOUl"ces,
and training for Floating Army
Maintenance Facilities for contin­
gency support of U.S. Army Forces
overseas.

"His vision, ti.reless efforts ... were
key factors in the development of an
outstanding program for the future as
well as providing, tnrough USNS
Corpus Christi Bay, vital means for
support of Army aviation in Viet­
nam."

The award was l'resented by Col
Artbur T. Surkamp, project manager,
Night Vision, Fort Belvoir, Va., where
Col Blanchard is deputy project man­
ager fOr night vision.

ARMY COMMENDATION MED­
AL. Col Edwin S. Stenberg Jr.
received the ARCOM for service with
the U.S. Army Hospital at Landstuhl,
Germany, 1966 to 1969.

Since last summer he has been as­
signed as chief, Professional Inquiries
Office, Office of The Surgeon General,
U.S. Army, and commanding officer,
U.S. Army Dispensary at the Forres­
tal Building in Washington, D.C.

Col Stenberg interned at the Cali­
fornia Hospital in Los Angeles follow­
ing graduation from Temple Univer­
sity Medical School. His residency in
internal medicine was served at Fitz­
simons General Hospital in Denver,
Colo. He became a Diplomate of the
American Board of Internal Medicine
in 1957.

COMMENDATIONS. Office of the
Chief of R&D, HQ DA, certificates
for Outstanding Performance Rat­
ings were awarded l"ecently as fol­
lows.:

Technical and Industrial Liaison
o!fice. Marsha J. Rotosky, Walter
Willis and Leslie S. Davis. Willis and
Davis also received Certificates of
Achievement.

o!Jics of ths Ea:eautivs for A dminis­
tmtion. Nora L. Comer (with salary
Quality Increase), Cathleen R. Dur­
kin, Mildred N. Kern, Mary Elizabeth
Heinbuch and Marvin R. Wren.

Director of Plans and Progrwms.

NATIONAL SAFETY COUNCIL
Award uf Honor is presented to the
U.S. Army Electronics Command
(ECOM) for the second consecutive
year, with ECOM CG Maj Gen Walter
E. Lotz Jr. receiving the plaque from
NSC regional representative George
Grolz. ECOM safety officer Bernard
M. Savaiko participates as observer.
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I Almost Like Science Fiction I
Dr. Zahl's Tales of Army Scientist Market Broadens

Karl Ottoson

Tales of a Government Scisntist, he is
burgeoning big as an author in StgnG!
magazine and other periooicals.

Signal has carried seven of his arti­
cles during the past year: "Bombs,
Bullets and Electrons," February
1969; "Truth' Takes a Holiday,"
April; "Nights and the Daze of Las
Vegas," July; "Ohm's Law, a Foolish
Regulation," September; "Line-of­
Sight Shiboleth," November; "Now
Less Seriously," December; "Inven­
tion of the R&D Contract," February.

Frequency Technology published his
"That Fourth Dimension" in April,
1969, and Physic8 Today, in the same
month, carried "Of Highest Order."
Scheduled f()r early publication are
"1937-A New Device to D-etect Air­
craft"; "The Baptism of Bixby's
Baby"; and "The Secret Everyone
Knew."

Awaiting decision of prospective
publishers are "A Gift From Hell's
Angels"; "History Hung in the Bal­
ance" ; and' "The Saga of the
VT-127." In preparation is "'J;he In­
novation of a Secret Tube," giving the
background for the so-called "Zahl
Tube" during the early days of radar
development.

That envisioned life of ease in re­
tirement is still that to Dr. Zahl! Per­
haps he is mindful of the saying popu­
lar among many scientists seeking
acclaim, "Publish or Perish."

Retirement after 35 years of pi­
oneering research and development in
the field of communications and elec­
tronics, leading to international re­
nown and numerous honorary distinc­
tions, might be the avenue to a. life of
ease for moot U.S. Army scientists.

Dr. Harold A. Zahl, however, is find­
ing an increasingly wide market for
fascinating accounts of his experi­
ences as an Army scientist. When he
retired in January 1966 because of ill
health, the former director of research
at the U.S. Army Electronics Com­
mand Laboratories actually did lead
the easy life-for a few montbs.

Since the publication of his robustly
hUffi()rous book, Electrons A,uay or

Ottoson Heads Picatinny Tech Services Directorate
Picatinny Arsenal, D()ver, N.J., has establishea a Technical Services Direc­

torate, comprised of more than 500 personnel under the direction of Karl
Ottoson, to consolidate engineering-type services.

Another stated objective is to provide more efficient utilization of Pica­
tinny Arsenal elements and give prompt support to research and engineering
activities. The TSD is responsible for testing and "valuation, and prepara­
tion of engineering documentation, design and drawing information.

TSD's mission also includes design of telemetry components and systems
to provide information on the performance of missiles and conventional
ammunition during the evaluation process.

The directorate absorbed certsin activities
which _re under other directorates, notably
the technical information library and the
museum of the Feltman Research ~aboratory,

and the Engineering Services Division and
the telemetry section of the Nuclear Engi­
neering Directorate.

TSD Director Ottoson is a graduate of
Upsala College with a degree in chemistry
and has been employed at the Arsenal since
July 1941, except for duty as an Army officer
in the Chemical Warfare Service during
World War II.

Ottoson is credited with inventing a plastic
explosive known as "G-4" used as a standard
demolition by the Armed Forces. He has been
awarded patents for several inventions.

ASM Appoints 3 Army Medics to New Periodical Board
Three U.S. Army medical investiga- logical Laboratories, Fort Detrick, Md.

tors known for scientific achievements Established as the successor to a
and publications are recent appointees corresponding section of the Journal
to the editorial board of ltlfectWn and of Bacteriology, in recognition of the
Immunity, an American Society for rapid increase in the number of inves­
Microbiology periodical which made tigators in this field, Infection and
its first appearance in January. bll'lnunity is devoted to the advance-

Dr. Fred E. Hahn is chief, Depart- ment and dissemination of fundamen­
ment of Molecular Biology, Walter tal knowledge concerning:
Reed Army Institute of Research, -Pathogenic microorganisms, par­
Washington, D.C. Dr. Carl Lamanna ticularly, but not exclusively, bacteria
has served nearly 10 years as deputy and fungi.
chief, Life Sciences Division, Army -Infection and its pathogenesis as
Research Office, Office of the Chief of well as host factors.
Research and Development, HQ DA. -Antimicrobial agents and chemo-
Dr. George G. Wright is in the Direc- therapy.
tarate of Medical Investigation, Bio- -Immunity, humoral and cellular.

Beatrice Newkirk (with Sustained Su­
perior Performance Award).

Director of Develop",ents. Evelyn L.
Vincent (with Sustained Superior
Performance Award).

D'irector of Missiles and Space,
Joan M. Smith and Mildred Wagnon
(both with Sustained Superior Per­
formance Awards).

Army Research Office. Dr. Ivan R.
Hershner Jr., Dr. Francis W. Morth­
land, Dr. Eugene M. Sporn, Dr. Rob­
ert B. Watson, Dr. Valentine E. Zad­
nik, Frances L. Whedon, Patricia A.
Vermette (with Sustained Superior
Performance Award), Ruthe I.
Vaughn, Sylvia S. Gladsden, Mar­
garet R. England, Harriet B. Doyle,
Vera B. Brown and Lura H. Ferrone
(with Sustained Superior Perform­
ance Award).

Information Systems Office. Robert
Chaillet, David Nemore and Ann G.
Taylor.

AATT Awards 1970 Bronze Medal
To Natick Labs Clothing Director

Dr. Stephen J. Kennedy, director of
the Clothing and Personal Life Sup­
port Equipment Laboratory, U.S.
Army Natick (Mass.) Labs, is the re­
cipient of 'the 1970 Bronze Medal of
the American Association for Textile
TechnOlogy.

Dr. Kennedy was honored with the
award at AATT's 10th annual confer­
ence, Feb. 4, in New York City. He is
the first Army employe among seven
recipients to be recognized for out­
standing service to the association and
to the textile industry over a long pe­
riod of time.

F()r the past quarter century, Dr.
K-ennedy has served as head of the
Army's research and development pro­
gram on military uniforms, protective
clothing, handwear and f<>otwear, per­
sonal equipment and leather and tex­
tiles. His responsibility has extended
to development of body armor and hel­
mets, and research and development
on Arm"d Forces common-use items.
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DO ALD W. REES, researcher in the
Physical Sciences Laboratory, U.s.
Army Tank Automoth'e Command,
Warren, Mich~ specializes in optics
and acoustics. He earned a BS degree
in electrical engineering (1958) and
an !lIS degree in physics (195 ) from
Wayne State University in Detroit.

the ellipsoidal screen, and to overcome
the depletion of scene brightness
caused by light losses. These losses
are due to the insertion of aperture
stops in the camera and projector len­
ses, and the relative difference in size
between the image-former and view­
ing screen.

The elliptical viewing screen sur­
face was modified to produce an exit
pupil of sufficient size to include both
of th~ observer's eyes. This mod ifica­
tion caused additional losses of image
brightness, further necessitating the
need for light amplification.

Motion picture equipment provided
the needed amplification in tbe first
model constructed for feasibility de­
termination. Because of the need for
real-time image reproduction, it has
been replaced by a closed-circuit,
bigh-resolution, projection-type televi­
sion system.

This system, with the image-former,
COMMON AlliS

I

Figure 1

TACOM System Promises Improved Armored Vehicles Vision
By Donald W. Rees protected, the commander and crew

may view the terrain projected com­
pletely around them, or any special
area, just as if they were perched
atop the turret.

The wide field of sight also provides
the operator with the peripheral vi­
sion necessary for depth perception.
Addition of a phase-reversal cireuit in
tbe monitor-deflection electronics ena­
bles the operator to reverse the scene
image inside the viewing screen by
simply depressing a switch; he can
see directly behind him, much as he
might by using a rear-view mirror.

Moreover, the viewer inherently in­
corporates night vision, nuclear and
laser i1ash-blindness protection, and
range and azimuth determination ca­
pabilities.

The concept for the device resulted
from consideration of tbe geometrical
relationship between the hyperhola
and the ellipse. In its simplest form,
the relationship can he explained by
reference to Figure 1. Here the two
conic sections share a common axis,
and the external focus of tbe hyper­
bola is coincident with the external
focus of the ellipse.

A ray passing tbrougb. tbe inner
focus of the hyperbola will strike tbe
hyperbolic surface at a given point
and a given angle of incidence. A ray
constructed from that point at an
'C<Jual sngle of re1lection will pass
through the coincident outer focus and
strike the elliptical surface at an inci­
dence angle. If the flglll'es have recip­
rocal eccentricities, the reflected ray
intercepts the inner focus of the
ellipse.

Careful examination of the figure
reveals that the ray approaching tbe
inner focus of the hyperbola at a
given angle to the common axis makes
the same angle to that axis at the
inner focus of the ellipse, but it is
rotated 180 degrees on the common
axis from the original direction.

If the geometrical model is replaced
by re1lecting hyperboloidal and ellipsoi­
dal surfaces, and an aperture stop is
placed at the coincident focal point, a
ray of light from a detected object in
the field directed toward the inner
focus of the hyperbolic mirror is re­
flected througb the aperture stop. It is
then re-reflected into the inner focus
of the ellipsoid.

An observer located at this exit
pupil views an exact duplication of
the original scene surrounding tbe en­
trance pupil at the in.ner focus of the
hyperbola.

The insertion of light amplification
into the viewer (Figure 2) is required
to allow relative displacement between
the hyperboloidal image collector and

Chemical, biological and radiologi­
cal effects could be far more disas­
trous to unprotected troops on tomor­
row's battlefield than the casua'lties
caused by conventional weapons. Far
beyond the range of direct damage,
and perhaps miles from the enemy,
precautions must be taken to minimize
these possible effects, which hopefully
never will msterialize.

In this type of environment, a
sealed combat vehicle provides a ready
refuge, and tanks with CBR protec­
tive capabilities will play an impor­
tant combat role. Sealing the crew
compartment precludes the use of
open-batch viewing by the tank com­
mander, however, and an alternate vi­
sion system must be provided if
combat effectiveness is to be main­
tained.

Designers of tomorrow's vehicles
are, therefore, faced witb the problem
of providing the crew a wide field of
view of the area surrounding a vehicle
through relativelY small sealed open­
ings in the vehicle armor.

A new panoramic viewing device de­
veloped at th~ Pbysical Sciences Labo­
ratory, U.S. Army Tank Automotive
Command (TACOM) offers an experi­
mental solution to tbis problem. This
innovation produces a distortion-free
image over a 60-degree vertical and
360-degree ho;rizontal field of view,
and requires only a small hole in the
vehicle armor.

The device has demonstrated dis­
tinct advantages over conventionalt

fixed-field and gimbaled camera-moni­
tor systems. In its panoramic viewer, a
single camera and monitor provide
coverage of the entire field of vi.ew
required for vehicle operation. Well

""'A.IIH'
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Atomic Energy Officer Program Hailed as Rewarding

as the most comprehensive work to
date. It is a companion volume to
Walker's Great Weapons of World
War II.

Illustrated are important weapons
and system developments in World
War I, from hand guns to aircraft
through artillery, machineguns, gre­
nades, poison-gas cylinders, tanks,
trench defenses, battleships and sub­
marines.

Figure 3

ment, and as an aid to unmanned
space exploration.

Tests performed on the MI51-in­
stalled system are providing valuable
data input to advance these envisioned
applications.

Col Alvin C. Isaacs

Strong endorsement of the U.S. Army Atomic Energy Officer Program
comes from a recent brigadier general designee, Col Alvin C. Isaacs, who
enrolled ;n the program in 1953.

In a recent letter to the chairman of the Atomic Energy Officer Program
Consultant Board, Col Isaacs commented:

"Atomic energy specialization gave me a series of extremely rewarding
assignments during the 1953-1961 period. I believe my specialization gave
the initial impetus toward the series of increasingly responsible assign­
ments since then. I wholeheartedly rec~end it to qualified officers."

Currently assigned as deputy commander, U.S. Anny Tank Automotive
Command, Col Isaacs started his Army career in 1942 with the Chemical
Warfare Semce. During World War II, he served in North Africa and Italy.

Assignments have included duty as an instructor in the maintenance and
employment of atomic weapons at Sandia
Base, N. Max.; Ordnance staff officer, HQ
Eighth U.S. Army; R&D duty with the Office,
Chief of Ordnance; and chief, Operations Di­
vision, Watervliet (N.Y.) Arsenal.

In 1966-67 he was chief, G4 Plans and Op­
erations Division, U.S. Army Vietnam and
snbsequently served 2'1.. years as Army Proj­
ect Manager-Rifles. He was responsible for
design, production and distribution of the
M16 rifle and related small arms.

Col Isaacs is a graduate from the Uni­
versity of Kentucky (1941); Ordnance Officer
Career Course (1951); Command and General
tall' CoUege (1957); Army War College (1966).

While enroUed in the Executive Program
of the Chicago Graduate School of Business,
from which he was graduated in 1963 with
a master's degree in business administration,
he worked two years with five major Chicago
corporations for indoctrination on industrial
management methods.

get acquisition capability. Preliminary
studies indicate these goals may be
readily accomplished.

Potential applications for the pano­
ramic viewer reach far beyond ar­
mored vehicles, such as an on-board
helicopter vie,ving system to aid the
pilot in station keeping, landing and
air rescue. Another suggestion is a re­
mote-area surveillance system to pro­
wide visual monitoring of a large area.
Under study is the possibility of using
a similar device in a flight training
simulator, in cinemagraphic entertain-

the viewing screen and the required
optics (Figure 3), has been instaUed
on a modified M-151 I,4-ton truck
chassis for testing and evaluation as
an aid to vehicle operation and close
order surveillance.
If current tests indicate that the

viewer meets the necessary require­
ments, a development program will be
undertaken to reduce the si2e and
weight of the electronic package; also,
to investigate a viewing screen
occupying less volume than the pres­
ent one and the incorporation of tar-

Army Research Office Library Lists 3 New Publications
New books added recently to the secrecy during the Battle of the

Army Research Office library through Bulge.
publisher's submissions of review Col Dupuy served in both World
copies to the Army R&D Ne,osmaga- Wars and was General Eisenhower's
.ine include: Ion-Selective Electrodes; public relations chief at Supreme
World War 11, A Compact History; Headquarters A11ied Expeditionary
and Great Weapons of World War I. Forces in France. He has authored Or
The library is in the Highland Build- coauthored 18 books.
ing, 3045 Columbia Pike, Arlington, Great Weapons of World War 1, is
Va. authored by William G. Dooly Jr. and

Ion-Selective Electrodes, Special published by Walker & Co. for the
Publication 814 of the National Bu- Army Times Publishing Co. (price
reau of Standards, U.S. Department $14.50). Although not intended to
of Commerce, is the proceedings re- depict Or describe all the weapons
port of a symposium held at HQ of used in this conflict, the book is hailed
the NBS in Gaithersburg, Md., Jan.
80--31, 1969. More than 450 scientists
representing a broad spectrum of in­
dustrial, governmental and educa­
tional institutions attended the sym­
posiurn, which provided a critical
state of-the-art evaluation on ion­
selective electrodes.

The foreword states, in part, that
"Those interested in recent innova­
tions in the area of quantitative elee­
troanalytical chemical will find this
book on the non-glass ion-selective
electrodes to be a very comprehensive
source of information.U

Richard A. Durst, NBS Institute
for Materials Research, edited the
proceedings, available at the Library
of Congress, Catalog Card No.
79-601302. The document is on sale by
the Superintendent of Documents,
U.S. Government Printing Office,
Washington, D.C. 20402 (Order by SD
Catalog No. C13.10 :314), price $3.50.

World War 11, A Comll40t History
is the work of Col R. Ernest Dupuy,
an eminent military historian and
professional soldier, in presenting new
facts about the politics of this war.
The book provides a detailed discus­
sion of Operation Bodyguard, the plan
designed to delude the Germans about
the Allied invasion of the European
continent.

Published by Hawthorn Books, Inc.,
70 Fifth Avenue, New York, N.Y.
10011 (price $6.95), this review of his­
tory-making events also includes all
account of the near-panic in the
United States caused by a veil of
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ILiR Reports Reflect In-House Mission Capabilities
(Continued /ro... page 8)

the possibilities of using a laser
source for spectrochemical analysis; a
project to rear guinea pigs free of
antibodies to the psittacosis group of
microorganisms; and studies resulting
in a number of classified reports on
antigen-antibody reactions.

Tropical Test Center studies of per­
sonnel detection devices to improve
jungle combat capabilities included
accumulation of data on auditory
thresholds in various conditions of
jungle canopy; and measurements of
personnel for human engineering of
materiel and equipment.

WSMR investigated reactions of en­
ergetic electrons produced by the
Gamma LINAC with matter in the nu­
clear, atomic and aggregate states;
orientation of a target through high­
range resolution radar cross--section
measurements; new techniques for de­
termining the neutron spectrum, neu­
tron dose, gamma spectrum and
gamma dose from the Fast Burst Re­
actor, Gamma LINAC, and Neutron
Generators; and

Methods of conecting tropospheric
refractor error in trajectory measure­
ments; investigating range instru­
mentation problems to which methods
of numerical analysis can be adapted
or for which new numerical methods
are needed; and developing a working
knowledge of basic lens design and of
the computer techniques and pro­
grams used in design and analysis of
optical components and systems.

Electronic Proving (hound ILIR in­
vestigators qualitatively identified
human factors in various environ­
ments as correlated to reliability and
maintenance of VRG-12 and PRG-25
radio sets.

Other EPG efforts were directed to
improved optical measurement meth­
odology, and advancing the state-<lf­
the-art knowledge of propagation phe­
nomena; evaluation and development
of techniques for measurement of
laser lines; and interface mounts for
the laser-modulator-polarizer-collima­
tor components (mounts have been de­
signed and fabricated).

AMG Weapons Command listed 16
ILIR work-units at the Benet Re­
search and Engineering Laboratories,
and four at Rock Island Arsenal. One
of the Benet projects, in collaboration
with Dr. G. A. Miller of Bethlehem
Steel Homer Research Labs, was a
lltudy of fatigue crack initiation, rate
of propagation, and critical size func­
tions of cyclic life, stress level and
material properties.

Other Benet ILIR research probed
the effect of stress-aging on tensile
properties of two titanium alloys; the

validity of the vacancy mechanism for
self-diffusion in metals, and tech­
niques for making diffusion measure­
ments; vaporization and condensation
behavior of materials (metal and com­
pounds) at high temperatures (up to
10,000' C); and effects of surface and
interfacial energies on mechanical be­
havior of dispersion-strengthened al­
loys.

In the Rock Island Arsenal labora­
tories, one ILIR study was concerned
with conductive heat transfer resist­
ance of compound barrel interfaces in
weapons. Another task attempted to
apply laser holographic techniques to
artillery and small arms problems as­
sociated with wear, vibration and
stress. A report was prepared on a
project to develop instrumentation
and techniques for remotely measur­
ing operational temperatures of sta­
tionary and moving gun harrels.

Army Corps 0/ Enginee"sILIR ])7·0;­

ects at the Cold Regions R&D Labo­
ratory, 15 in all, were concerned prin­
cipally with studies of rock mechanics,
frozen ground and ice conditions as
!lertinent to military operations;
freezing and thawing phenomena in
lakes; stability of rock slopes and cer­
tain geological and mechanical condi­
tions; defining a wide variety of main­
tenance problems encountered in the
cold regions; and

An effort to provide a more valid
basis for estimating temporal varia­
tion of stream runo£!' and flood fre­
quency for streams in interior
Alaksa; and a study to determine nat­
ural laws governing chemical reactiv­
ity of soil mineral surfaces a. they
relate to adhesion, surface catalysis,
corrosion, adsorption and degradation
of various chemical species of military
significance, including reaction kinet­
ics at soil-water interfaces.

Other CRREL projects supported
with rLIR funds included an effort to
obtain reliable test data suitable for
development of new methods of foun­
dation construction for U.S. Army,
Navy and Air Force facilities in cold
regions; also, a project to develop de­
sign methods and criteria for under­
ground rooms in permafrost for stor­
age of materials and for protection
and occupancy of personnel and equip­
ment of U.S. Army, Air Force and
Navy for military purposes in arctic
and subarctic areas.

In the Engineer Topographic Lab­
oratories, the ILIR efforts included a
project to improve -reliability of baro­
metric methods of ground control sur­
vey; research to design and develop a
laser gravimeter; and improving map­
ping technology as relevant to plan­
ning for lines of communication, spe-

cifically highway foundations, such
that the map units will have quantita­
tive significance in terms of engineer­
ing properties.

The Waterways Experiment Station
(WES) extremely wide-ranging ILIR
program (32 work-units) literally
"covered the water frontH-as rele­
vant to the Corps of Engineers mili­
tary and U.S. Government Civil
Works Program responsibilities for
improving and maintaining capabili­
ties for efficient use of the nation's
water resources (rivers, coastlines,
harbors, etc.).

WES studies, however, ranged
deeply into other Corps of Engineers
mission-<lriented areas including con­
struction problems (such as better
protection from the hazards of radia­
tion), reinforced concrete technolDgy,
soil stress and dynamics studies rele­
vant to military mobility and con­
struction requirements; and

Mathematics modeling related to
hydraulic problems; studies of strain
in various mixes of concrete during
the hardening process, to improve
quality through more knowledgeable
precifre blending of controlling admix­
tures for a wide. range of require­
ments; and

A proje.ct to develop capability
through use of the WES Calcomp
plotter to automatically plot topo­
graphic contours, stress contours,
and contours of complicated mathe­
matical functions; and a projset to
develop computer programs that can
be used to solve differential equations
application to WES studies.

17. the Mediaa! R&D Commn:n.d,
Office of The Surgeon General, the
Walter Reed Army Institute of Re­
search was responsihle for the "lion's
share" of ILIR effort. WRAIR investi­
gations included animal studies of ef­
fects of chronic nutritional deficiency
(related to man) of metallic trace ele­
ments, with emphasis on detection of
long-term degenerative processes; and

A project to obtain definitive infor­
mation on biologic characteristics of
various types of antiviral antibody so
as to determine their significance in
immunity in man; investigation of ge­
netic and metabolic alterations in cell
populations surviving injury; efforts
to determine effects of physiological
and psychological stress upon infec­
tion and disease; and

A project to characterize the intes­
tinal lesions of tropical sprue and
infectious hepatitis, and to attempt to
identify the virus particles in speci­
mens from patients with these dis­
eases; a study of quantitative aspects
of growth of malaria parasites in
terms of rate of synthesis of protein,
lipids and nucleic acids; and

A project for antigenic analysis of
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dengue viruses, with particular refer­
ence to the classification of wild vi­
ruses recovered in various parts of
the world; detailed epidemiologic
studies in Thailand of certain traits,
including various hemoglobins and
blood enzymes, as they may relate to
susceptibility or resistance to selected
epidemic diseases; and

A study of retrieval of biological re­
search information as support for lab­
oratory investigations and to provide,
in a readily accessible form, all data
contained in the Tropical Diseases
Bulletin, Voumes 1 through 63; an ef­
fort to determine the role of migrat­
ing animals in the transport of dis­
eases; and

A project to develop a computer
system to' create, maintain and index
the abstracts from the Tropical Dis­
ease Bulletin; an effort to define,

study, diagnose and control known
and potential infectious diseases of
military dogs in Southeast Asia; a re­
lated study of these dogs during pro­
curement, training and utilization;
and a project to adapt newly devel­
oped surgical procedures to the
combat situation, and to develop addi­
tional surgical techniques and proce­
dures as required.

ILIR activities engaged in by the
Behavioral Science Research Labo­
ratory (BESRL), now a part of the
new U.S. Army Manpower Resources
R&D Center, included projects con­
cerned with exploring experimentally
the promise of indirect measures of
aptitude, and developing techniques
for indirect measures for operational
use; and

An effort to extend classical theory
in psychometrics to free response situ-

ations in which the concepts of relia­
bility, validity, and inter-rater agree­
ment are applicable, but with addi­
tional complexity in the model; a proj­
ect to integrate classical theory in
psychometrics with theory and tech­
niques derived from mathematical sta­
tistics, operations research and com­
puter science----<Jbjectively for optimal
design for simulation (and war gam­
ing) experiment; and

A proj ect to explore experimentally
the promise of unconventional tech­
niques of test programing (equipment
has been selected and assembled, spe­
cial circuitry developed, and software
completed); and an effort to deter­
mine how and to what extent covert
response systems can be employe<! use­
fully and reliably to enhance human
performance, particularly in military
operations.

Picatinny Names Barnett Chief of Industrial Services

Lance, Chaparral Meet Test Objectives at ATC

Louis S. Barnett

and special missions. His responsibil­
ities include support essential to prep­
aration of technical data packages as
they evolve from preproduction and
pilot evaluation of materieL

Barnett earned a BS.degree from
Newark College of Engineering and
an MS degree in chemical engineering
from Stevens Institute of Technology.

ing operation last summer at the
Tropical Test Center in the Panama
Canal Zone. Military potential testa
followed at China Lake, Calif., and at
Fort Bliss, Tex.

Preparations are under way to
move Chaparral air-defense equip­
ment and test crews to White Sands
(N. Mex.) Miasile Range for desert
tests. Before Chaparral is approved
for production, the effects of arctic
and tropical environments on the to­
tal system will he evaluated by the
Army Air Defense Board, Fort Bliss,
Tax.

Eighteen years of progressively re­
sponsible assignments in Picatinny
(N.J.) Arsenal's Industrial Services
Directorate climaxed recently for
Louis S. Barnett when he became
head of the directorate.

Barnett began as an engineer in the
Methods Engineering Division (then
called the Production Engineering
Branch, Industrial Division), and
headed the Project Engineering
Branch when it was formed to per­
form in-house engineering studies in
conjunction with the Ammunition En­
gineering Directorate. His next pro­
motion was deputy chief of Methods
Engineering and after a 5-year span
he became chief.

Barnett now heads the Arsenal's
largest and most diversified directo­
rate (nearly 2,000 employes) as suc­
cessor to Otto V. Freund who recently
retired after serving as director since
September 1968.

The ISD provides fabrication and
processing support to the Arsenal's
R&D agencies in accomplishment of
the national development, industrial
engineering) maintenance engineering

ments, the Chaparral is intended to
augment the Hawk and Nike Hercules
missile systems.

In a combat situation, Chaparral
is as mobile as a tank and can be
set up within minutes for a preoper­
ational check. Seated in a plexiglass
bubble between four mounted mis­
siles, the gunner is complemented by
foUl" crewmen serving as spotters.
Eight unmounted missiles are carried.

The U.S. Army Test and Evaluation
Command has been evaluating Chap­
arral capabilities since 1965, includ-

In temperatures dipping to 44 de­
grees below zero, the Army's highly
mobile Lance and Chaparral missile
systems recently passed advanced de­
velopment test objectives at the Arc­
tic Test Center (ATC), Fort Greely,
Alaska. .
_ The 20-foot-long, 3,300-pound Lance
missile is designed as a rugged, mo­
bile weapon system intended to re­
place the Honest John and possibly
the Sergeant missiles.

Lance firings at the ATC were COn­
ducted by personnel from the Artil­
lery Board, Fort Sill, Okla., and the
U.S. Army Missile Command, Red­
stone Arsenal, Ala. Mobility tests and
simulated firings also were conducted
after the missile had been "cold­
soaked" as low as 35 degrees below
zero.

The Lance has a simplified guid­
ance and control system and is the
first Army missile to use prepackaged
liquid propellants. This eliminates
fueliog of the missile in the field.
Six men can quickly prepare the mis­
sile for ground-to-ground fixing.

The Arctic Test Center provided
logistical support for the Lance tests,
supported by representatives from
White Sands (N. Mex.) Missile Range,
Picatinny Arsenal, Dover, N.J., and
Aberdeen (Md.) Proving Ground.

In Chaparral fixing tests, a 12-foot
drone was a target for the infrared,
air-to-air Sidewinder missiles modi­
fied for a surface-to-air role.

Chaparral was put through main­
tenance and serviceability tests. The
tracked vehicle, firing unit and mis­
siles were road-tested over more than
1,250 miles.

Designed to destroY high-speed, low­
altitude enemy aircraft or missiles
that may threaten forward Army ele-
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These capped poly (chloroacetal­
dehydes) are very susceptible to
unzipping with amines. A preliminary
report of the detection of amines by
using a trifluoroacetate-capped cblo­
ral-dicbloroacetaldehyde copolymer ap­
peared in the November 1969 issue of
Arntlytico.l Letters. Examples were
given of the detection of microgram
quantities of diethylamine and tri­
ethylamine in water.

The test was performed by injecting
an aqueous solution of the amini! into
a detector tube containing a mixture
of copolymer and f1uoreseent dye. The
detection signal was based on observ­
ing a marked increase in fluorescence
caused by dissolution of the dye by the
liberated monomer. The test has been
extended to detection of amine vapors
and amines in organic solutions.

While more research is needed on
aspects of surface molecular interac­
tions, and the initiation of unzipping,
before broad practical applications
can be realized, it has been shown that
polymer unzipping is a promising
means for the amplification of a mo­
lecular event.

idly at normal temperatures by an un­
zipping chain mechanism

A polymer property of great inter­
est to this work is the ceiling tempera­
tun-the minimum at which depoly­
merization can occur spontaneously
or, conversely, the maximum at which
a polymer can be formed sponta­
neously from the monomer.

A polymer does not necessarily
unzip spontaneously, bowever, simply
because the ceiling temperature is ex­
ceeded. A larger amount of energy
may be required to initiate the process
Or there may be competitive processes
of degradation.

A general review of the thermody­
namics of polymerization and depolym­
erization, and of kinetics informa­
tion, led to the conclusion that poly­
aldehydes, polyacetoni! and polysul­
fones might be useful for detection
purposes. Major research emphasis
has been on investigation of ]Iolyalde­
hydes, e.g., those derived from chlo­
roacetaldehydes.

Polyaldehydes have an acetal struc­
ture and are prepared easily from a
base-catalyzed polymerization of mo­
nomer as illustrated in a simplified
equation with chloral, as shown above.

POly (chloroacetaldehydes) are un­
stable at room temperature unless
capped, for example, with an anhy­
dride, as shown below.

Concept of 'Unzippable' Polymer Studied for Chemical Detector Devices
By Dr. Edward J. Poziomek
National defense research by the

Army includes investigations of cata­
lytic and chain reactions for use in
highly sensitive detector devices. T-be­
oretical considerations in microchemi­
cal detection of aerosols and gases in­
dicate that improved detection reaC­
tion is essential for achievement of
optimum simplicity and sensitivity.

For example, if the chemical to be
detected promotes a chain reaction at
each point of contact with the detector
surface, or if it catalyzes the reaction
that occurs in the detector, then sam­
pling and concentration procedures
could he minimized or even eliminated.
Reliance On a chemical reaction for
amplification avoids requirements for
elaborate electronic and optical appa­
ratus that might limit the usefulness
of the method.

This report deals ,vith Army-sup­
ported research on the concept of
using an "unzippable" polymer for
detection of chemicals. The type of
polymer required is one that is stable
under normal environmental condi·
tions but will rapidly depolymerize by
an unzipping mechanism in the pres­
ence of the material to be detected.
Such a polymer may be denoted by
A-Z-Z-Z-z.-Z-Z-Z-etc., where A is an
end or capping group on the polymer
and Z is the monomer unit.

The A cap stabilizes the polymer
under normal conditions; if the chain 0 0
is broken at any point, however, the H II II 0 H 0
polym.er decomposes. The decomposi- I R-C-O-C-R R-~-o-6-o-g.R-C-O- •tion of the polymer by the chemical to

bCL
Ibe detected (B) may be represented AS: . CCL .

B The Army has a number of ap-
A-Z-Z-Z-Z-Z-Z-Z~tc. -4 A-(Z).-B + Z-z.-Z-Z-etc. proaches in the research area of

Z-Z-Z-Z-etc. --+ Z + Z-Z-Z-etc.
chemical amplification. These will be
discussed in later reports. Obviously,

Z-Z-Z-etc. --+ Z + Z-Z~tc. thi! increasing interest by people, in-

The over-all detection reaction: dustry and government in pollution

B and ecology makes this research in
A-Z-Z-Z-Z-z.-z.-Z-etc. --+ A-(Z),-B + many molecules of Z. detection especially relevant to cur-

rent national concerns.
Smce a polymer chain can contain a

great number of monomer units, one
molecule of the chemical to be detected
can theoretically initiate a reaction
that will result in the production of a
sufficient amount of monomer detecta­
ble by simple means. Ii the monomer
is a colorless liquid, it could be used to
dissol\'e a dye.

To be practical for use in detection,
the polymer must be readily cleaved
at some point by the chemical pollu­
tant, must be stable under conditions
of use and storage, and must not be
affected by materials normally present
in the atmosphere. The cleaved or un­
capP1!d polymer must decompose rap-

DR. EDWARD J. POZlOMEK began his
Army cm'ecr in 1956 as an enlisted research
chemist at Edgewood (Md.) Arserntt under the
A"IlLy Srnentific and Engineering Assista,nt's
Pl·ogram. Released from Army sel'vice in 1958,
he re~ul'ned to the arsenal as a civilian.

He earned an IllS degree in 1960 alld 0.
PhD in 1961 from the U1liversity of Delo.­
war., alld has Do 1954- BS degree in chemistry
from Renssela,.,. Polytechnic [nstitute.

While employed at the U.S. Army Chem;"
cal R&D Laboratories at Eduswood, Dr.
Poziomek was o.wal·ded a Secretary of the
Army Reseal'cll and Study FeUowship in 1963
at the State University of New York, and in
11165 wo>t a research grant for studies at the
Univel'sity of Laiden in Hcllo.nd.
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Army R&D Newsmagazine Enters 10th Year, Invites Sugg~stion~
"Why don't you give the AnltY R&D some of the ?hi~osophy that was ap- persons who have had varlOUS roles Itt

Newlm1agazi>UJ a face-lifting, you plied in deslgnmg the Army R&D our growth-and progress. .
k d 11 't Wl'th fancy window. New.magazine to serve all of the then Once more, one of the hearliest

now, 0 1 up 'T""-' IS' f "Th nk '" aclm I d ts goesdre' awdy it with color Uke exJ.sting seven =ca emces 0 a you owe gemen
thO:l~~~~orms the White House the Army, and the ,ArmY R&D co~. to ,William J. Donohoe, the long-time
guards put on recently for special munity at large. F.-r.t, the 'I7l4g~zlne chief o~ the Office of Freedom of In-

• ." Waf dsaigned to prO'llide the ma2:t1llum formatlOn, HQ DA, and to Eugene F.
oecaSl<ma. , _.J • H 'I '---t f hI' afof .timulatmg ideGf ana communlCa- art, specla aSS>"......... or pu lC -
, In .::e~orm~~:~a'ththa~~uesf tion between. Army R&D activities at fairs, Defense Supply Agency, who re-

tion s en e ~ r 0 minimum ce.t cently assumed supervisory responsi.
t.!'e Army R&D Newsmo..g(l.~ntJmany That baste 'consideration ruled out bility for the DefB'lllJe IndlUltry Bulu..
tlIDes su;'ceD the b PU~~~tio'\h ~~s some of the suggestions for improve- tin. They helped in setting up chan­
launched Itt ~ er ,'OW: ~ ment our readers may have to oll'er, nels for the flow of information and
modest. expecta~o~ :~~~t m:f~ in such as use of several contrasting and its clearance for publication.
appealing to au, rea e changing color schemes each month to Information officers and their stafI'
the ~y re~arc~ an? development give the publication more eye appeal writers throughout the U,S, Army
commumty. G0u;'g ~~~ =th year' It banished thought of a fancy and Materiel Command, the Combat De­
the m~ne 18 u, near y continuously changing front cover de- velopments Command, Continental
60,000 ,coples ,each month, m accord. sign each month, as well as the use of Army Command, Office of The Sur­
ance Wlth eerlined demands of readers large display.type headlines, and set- geon General, Office of the Chief of
(DA Form 12-4). ting off articles in intricate designs Engineers and various miscellaneous

In March 1962, the resUlts 0,( the hased on liberal use of white space; activities keep newsworthy or human
first reader survey were published. also use of larger body type size, such interest material flowing into our
Virtuall~ ~I.l commen,ts from Army as 9 on 10 point or 10 on 11 point office, They rate a "Pat on the Back,"
R&D actintles were. highly laudatory, instead of the 8 on 9 point type used Certainly not to be overlooked for
None of the s&'t;n~l~s contacted had since tbe beginning. appreciation are scientists, engineers,
any adverse Crlticlsm ,except that The primary consideration of mini. administrators, scientifc or technical
quIte a bit of sm~1I 6-pomt type was mum cost of production that spiked directors, technicians and many others
bemg used then, 10 an efl'ort to cram the high cost of using a variety of who have contributed feature articles
in as much ~ews ,from ~s m~ny color combinations also dictated to the Army R&D New.1nagazine,
sources as pOSSible, ~th ,conslderatlO~ against a top quality "slick" cover with no compensation other than a hy­
als~ fo~ the hroad dlverslty of the SCl· stock and high-grade paper, such as line and biographical sketch. In our
entiftc mterests o~ oU,r readers. Soon serves to achieve excellent reproduc- opinion, they have earned a special
thereafter, authorlZat~onwas granted tion in pictorial presentations. kind of kudos.
to expand the' magazme to 86 pages. Another factor that was long and FInally gratitude is acknowledged

One critic, however, said that while carefully weighed was the use of a to those ~umerous Individuals in the
the publication was "extremely inter- distinctively difl'erent hut reasonably long line of coordination and review­
esting," its range of subject material sedate color combination for the cover ing autborities whose diligence in
was too hroad ••• "it tries to be all that would serve to identify the publi- scrutinizing every word of copy perti­
things to all peopl.." Conversely, cation unmistakably the moment it nent to their areas of specialty has
many of tbose who praised the mags- reached a reader-and thereafter often saved us from possible emhar­
zine suggested that it "could be im- when it had to be found in a stack of rBssment because of inaccurate or im­
proved by adding. • . ." Much merit documents. The salmon-eolored cover properly cleared material. In fact, in
unquestionably supports such sugges- stock and the brown ink on the cover a moment of rather rare humility, we
tions, hut limits of space and the edi· were unique among more than 2,000 cast aside thoughts of vexatious nit­
torial staff (2 people at present) in- periodicals and scientific reports sur· picking and late "Kills" requiring
hibit dra tie changes. veyed at the time the ATmil R&D new copy and costly page proof re-

Nevertheless, along with top Army Newsmagazine wss being established. visions.
R&D leaders, the editorial stall' is de· With that explanation of some of Suggestions for improvements may
sirous of stimulating another objec- the reasoning that went into the be addressed to: Editor, Army Re­
tive appraisal of the Armil R&D founding of the Armll R&D Newsmag- .earch and Develop'mellt New.maga­
Newtml4ga::ine from readers, with a azine, we now leave to our readers rine, U,S. Army Research Office,
view to considering whst improve· the options they might Ill«> to suggest Office of the Chief of R&D, HQ De­
ments are feaslhle within current lim. for feasible improvements, Primarily, partment of the Army, Washington,
itations of space and manpower. we are interested in expressions of D.C. 20816.

In that regard, it is, necessa'! to your "druthers"-what should, per- CRESS Moves to Kensington, Md.
restate one of the baS1C operatlonal haps, be dropped and what should be D_I I' (th C t f R

. , "t" ...., oca lon 0 e en er or e·
p.rmclples: "~eW8 ~nd, feature mate- su?sti~ted to aC~leve Our con ,lDu~ng search in Social Systems (CRESS),
nal WIll be wrltten 10 slDlple, nladable ObJectlve of mak10g the puhhcatlon which recently severed its long as­
layman's language, with a minimum "improve the R&D message to the sociation with the American University
of technical terms, 80 as to be easily field," that I.s, making it more inter- to become an affiliate of American In­
understandable, In no way is the pub- esting and valuable to our readers. stitut~s (or Research, was announced
Iication inteuded to substitute for, or In this tenth year of what we like ell'~tEsl!ar. 1. ltd t lOGO" Co
compete with, the professional scien- to consider the Armll R&D Ncw8f1laI!- d 5t It,sKnow , oea

t
e Jla

td
2079a• Fnl:

. .,. Is h f " t'" t, It cor ree eDSlDg on, J. 0tine and engmeermg Journa ,eac 0 azme 8 con mUlDg Improvem~n lowing its alignment with the American
which usually is desIgned to appeal to would be an inexcusahle overSIght of Institutes for Research, CRESS re­
readers in a specific scientific disci- the editorial staff if we were to pass mained temporarily in offices it had
pline or field of interest," up this opportunity to express heart. occu~ied for several year!, at 5010 Wis-

Likewise, it is necessary to restate felt thanks to the many hundreds of eonSlD Ave., .W., Was]lIngton. D.C.
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13th .ANNUAL JSSA winnel'll, Miss
Yuko Enaka and Junichi Yasumoto,
pose with United States Army and Air
Force representatives during "Op­
eration Cherry Blossom" activities.

3 u. S. Researchers Participate in Japan Student Science Awards
(S.. •~ 0"' p. JT)

Jean Lauricella sho,,'s research project
to Japanese student at the 13th JSSA.

SCIENCE SERVICE coordinator How­
ard Weibrod chats with lIliss jUicltiko
Hemmi and DenutsD udo, a JSSA
finalist in the 1969 International Sci­
ence Fair held at Fort Worth, Tex.

Marilyn Sue Milea explains her proj­
eet, "The Golden Section in Nature."

U.s. ARMY ESCORT officer Jaek B.
Fenn presents replica of Apollo 11
moon-Iandin/; plaque to Ryozo Funa­
yama, principal of the Tokyo letropoJi­
tan Suginami Tec:hnieal High School.

WARl'tITH OF FRIENDSIDP flowed freely when three young scientists repre­
senting the U.s. Armed Forees visited overnight in Japanese homes during
a IO-day tour as participants in the 13th Annual Japan Student Science Awards
OSSA) in Tokyo. Most Japanese homes use only porlable room heaters to
offset the chill of winter, however, and the Americans wore their coats for
comfort. Left to right, unidentified Japanese student, l\larilyn Sue l\li\es (Army),
Jean C. LaurieeJla (Air Force) and William J. Lynhol'llt (Navy) with Katsunori J.
Kobuta, chairman, liaison section, Nippon Finalist Club, Student Science Awards.

W'lIliam Synhorst has "Alfred" shake
hands with l\liss lIlichiko "emmi, for­
mer chief of International Department,
Japan National Student Association.

U.s. AILUED FORCES "Operation
Cherry Blossom" representatives in­
cluded visit to Japanese high school.
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