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Army Deputy Chief of R&D Maj Gen
W. C. Gribble congratulates Dr. K. C.
Emerson at Army Scientific Advisory
Panel Meeting, Fort Bliss, Tex., fol·
lowing reading of Army Chief of Stalf
General Harold K. Johnson's Letter
of Appreciation when Col Emerson
retired to end 27 years service.

Dr. Emerson Appointed
Assistant for Research

Dr. K. C. Emerson, an internation
ally known biologist who ended 27

(ContiRued On page 9)
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AFIP Honors 2 Civilians
With Awards for Merit

Two doctors of the Armed Forces
Institute of Pathology (AFIP) re
cently received the highest and next
hi~hest civilian honol'S that can be
awarded by the U.S. Army.

Dr. William C. Manion, chief of
the Cordiovascular Branch, received
the Decoration for Exceptional Civil
ian Service. Dr. Kenneth M. Earle,
chief of the Neuropathology Branch,
was awarded the Decoration for
Meritorious Civilian Service.

Both awards were made by Maj
Gen Joe M. Blumberg, AFIP director,
who recently returned from an ex·

(Continued on palle 7)
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Tri-Service evaluation of teclmo
logical forecasting techniques and
requirements is being accomplished
in a 3-month series of "futurists"
seminars expected to extend into
March. Objective: Development of a
mutually acceptable guide to method
ology.

Interservice discussions by re
search planners early in 1966 led to
fonnation of a steering committee
and a working group of civilian
representatives of the Army, Navy
and Air Force. The working group
held its first meeting Nov. 14 to lay
the groundwork for the seminars.

In addition to studying and grad
ing current Department of Defense
methods of forecasting, the group
will surv y the academic community,
industry, other Government agencies
and foreign sources. Its aim is to
uncover additional methods that may
be mutually useful.

The charter for lIhe project states
in part:

"In recognition of the need to
(Continued ""1 page 8)

PRINCIPALS AT Fourth Joint Commanders meeting, Nov. 8. (Seated, I. to r.)
General Kenneth B. Hobson, Air Force Logistics Command; Rear Adm R. L.
Shilley, Vice Chief of Naval Material, representing Vice Adm L J. Galantin;
General Frank S. Besson, Jr., CG Army ltlateriel Command. (Standing, 1. to r.)
Maj Gen Paul R. Tyler, USMC Quartermaster.General; General James Fergu·
son, Air Force Systems Command. (See story, p. 3.)

Services Study Methods
Of Predicting for R&D

ABCA Armies Streamline Standardization Program Operations
Sweeping reduction in the num

ber of committees and working
groups and establishment of an ex
panded secretariat streamlined the
reorganization of the ABCA Army
Standardization Program, effective
Dec. 1.

Following review of the proposed
reorganization by a Quadripartite
Special Working Party appointed
by the Washington Standardization
Officers (WSO), the Quadripartite
ArnUes-Arnerican, British, Canadian
and Australian-agreed to:

• Reduction of ABCA committees
from 10 to 3 and working groups
from 71 to 22;

• Expansion of the staff of
the Primary Standardization Office
(PSO) by adding two action officers
and two clerks to serve as a single
secretariat for the committees.

• General administrative simplifi
cation.

Review of the ABCA organization
and functions by the WSO was di
rected in April 1965 at Teal IX con
ference of high-level officials of the
ABCA annies in Australia.

(Continued on page 6)
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then turned their fire power to at
tacks on the enemy.

The battle was carried to that q1tiet
spot in the iungle in les8 than a qltM
ter of an hour-bY helicopter. This is
Warfare 19661

For light observation purposes in
Viet Nam we are using either the
OH-13, helicopter or the OH-23,
which i8 quite similar. Both are 2
place aircraft of the mid-1950 vint
age. Scheduled to replace them
shortly is the OH-6A, a Hughes air
craft of 4-place capacity and greatly
ilnproved speed, range, reliability and
re(luced maintenance.

The largest single item in the Anny
aircraft inventory is the Iroquois
UH-ID utility helicopter, known pop
ularly a8 the "Huey." With its ability
to carry 11 fully equipped soldiers,
the Huey-D is the workhorse of to
day's airmobile Anny.

Flying with the Huey-Ds Ilre
earlier model Buey-Bs, now armed
with machineguns, rockets and 40mm
grenade launchers. These gun ships,
as they are called, provide accom
panying suppressive fire support for
the troop-carrying aircraft as they
come in for touchdown.

To provide a vehicle capable of
lifting larger loads, wbether it be a
full infantry platoon or a howitzer
and its crew, the Army has the CH
47 twin-turbine Chinooks-the means
whereby the infantryman never lacks
for close artillery support. In Viet
Nam, 105mm howitzer batteries have
been relocated dozens of times during
a day, as the Chinooks kept moving
the guns where they were needed
most.

Impact of Helicopters on Army R&D Effort
By Brig Gen Thurston T. Paul

(Based on a p7-esentation before the St. LOt/,iB Section of
the American I7Ultitute of Aeronau,ics and Astronautics)

My story today begins at a time and place
probably lost forever from the record, when an
Army helicopter descended from Korean skies to
lift a wounded American from a mountain ridge
and carry him to medical help and safety. Little
did the pilot of that helicopter realize the chain
of events that was being set in motion.

Today the cry "Zap Charlie!" is heard aU over
Viet Nam, a catch-phrase of helicopter fighter
pilots in our latest application of the "whirly
bird" to combat. Gun Ships spray the Viet Cong
with suppressive fire while troops, vehicles and
weapons are disgorged from other "choppers" in
the newest maneuver against an elusive enemy
in the jungles, the highlands and the swamps of
South Viet Nam.

Helicopters have changed our way of life In
the Army, and the ilnpact of those
ungainly, noisy, preposterous, but
very useful devices, has had wide
spread effect on the Army's research
and development program. My pur
pose is to convey an idea of the
breath of its effect--how the product
of Mr. Sikorsky's engineering effort
has shaped the course of combat.

Experience with those first-genera
tion helicopters of the Korean Wax
era brought rapid advances in the
state-of-the-art, in keeping with the
old adage that knowledge hegets more
knowledge. The U.S. Army fleet has
grown to thousands of choppers, vary
ing in size from a 2-man observation
helicopter to Il large flying CTllne ca
pable of lifting some several tons. A
fully airmobile combat division, the
1st Air Cavalry, is engaged in com
bat operations in Viet Nam. It is
equipped with more than 400 helicop
ters, its principal mode of transpor
tation and a far cry from its horses
of 30 years ago.

Let's set a typical combat scene.
Yesterday a patrol in a quiet spot in
the Viet Nam jungle contacted a
North Viet Nam unit preparing to
ambush one of our 1st Cavalry bat
talions along a Viet Cong supply
route. As rifie fire crackled in the
trees, a radioman reported the action
and its location.

In quick response, alert helicopters
were started at the base camp and
alert troops loaded. Reinforcements
joined the fray in minutes, landing
astride the routes the enemy would
use to reinforce or withdraw its unit.
"Gun ships," helicopters mounting
machineguns, grenade launchers and
rockets, which had laid suppressive
fires on the helicopters landing sites
before the troop transports arrived,
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caSAli Achievements Reviewed as Knox lakes New Position

Joint Commanders Push Standardization

Upon his departure Nov. 1 as
chairma:n of the Committee on Sci
entific and Technical Information
(COSATI), Federal COWlCi! for
Sdence and Technology, William T.
Knox could view with some satisfac
tion the achievements during a 2
year tenure.

Mr. Knox resigned to become a vice
president of McGraw-Hill Co. in New
York City, but will act as a con
sultant to the Office of Science and
Technology. In his new position he
will have responsibility for advising
and assisting management in advanc
ing McGraw-Hill's interests in infor
mation systems and services.

Although he joined the staff of
Presidential Science Adviser Dr.
Donald F. Hornig in September 1964
as technical assistant for scientific
and technical information, Mr. Knox
did not become COSATI chairman
until March 1965.

Dr. Hornig announced appointment
of Col Andrew A. Aines on Nov. 16
as acting chairman of COSATI. Col
Aines has served as executive secre
tary of COSATI since June 1964,
following 19 months duty as the first
directol' of Army Technical Informa
tion and chief of the Scientific and
Technical Information Division. U.S.
Army Research Office.

COSATI Was established in 1962
by the Federal Council for Science
and Technology. Its mission is to
"contribute to the development of an
articulated but decentralized Federal
information system designed to pro
vide an important tool for improv
ing research and development, both
in and out of Government."

Shortly after Mr. Knox became
chairman, a number of panels were
established to make in-depth studies of
various problem areas of the Govern
ment scientific and technical informa
tion field.

Effective Nov. 1, 1966, Dr Lee G.
Burchinal succeeded John Sherrod as
chairman of the Panel on Education
and Training. Dr. Burchinal is direc
tor of the Division of Research and
Dissemination, Bureau of Research,
U.S. Office of Education, Department
of Health, Education and Welfare.

Author of more than 100 publicae
tions, Dr. Bumhinal has held re
search management positions in a
number e>f Federal Government agen
cies. He received a PhD degree in
sociology from Ohio State University
in 1956.

The Panel on Information Sciences
Technology has issued four reports,
one of which is an "Inventory of

Projects in Information Sciences and
Technology Sponsored by the Gov
ernment." Dr. Ruth Davis, Office of
the Director of Defense Research
and Engineering, is chairman of the
panel.

The report identifies with a short
description some 1,300 projects. The
committee found "not as much over
lap among agencies as might be
anticipated." The panel's other re
ports discussed the principal techni
caI problems of supporting a national
information system.

COSATI has approved extension
of bile panel inventory work for
three years and authorized the panel
to undertake additional interagency
projects as well as improve the
methC>d of disseminating research
results.

Complexities involved in achieving
objectives of the Defense Standard
ization Program stimulated discussion
at the fourth Joint Commanders'
Meeting Nov. 8 in the Pentagon,
Washington, D.C.

General Frank S. Besson, Jr., CG
of the Army Materiel Command
(AMC), took his turn in rotation as
host to the flag and general officers
who manage the major U.S. military
development and logistics agencies.
The quarterly series of meetings de
signed to further interservice coopera
tion was initiated early this year.

Air Force General James Fergu
son, former Air Force Deputy Chief
of Staff (R&D), attended for the first
time as the new CG of the Air Force
Systems Command (USC), replac
ing General Bernard A. Schriever
who retired Aug. 31.

Other principals are General Ken
neth B. Hobson, CG, Air Force Logis
tics Command (AFLC) and Vice Adm
I. J. GaLantin, Chief of the Naval
Material Command (NMC). Maj Geo
Paul R. Tyler, USMC Quartermaster
General, is the Marine Corps Com
mandant's representative.

Rear Adm R. L. Shifley, vice chief
of Navy Material, attended the No
vember meeting for Admiral Galantin,
who was out of the country.

Recommendations for a joint plan
to advance the DoD standardization
program were presented to the Joint
Commanders by panel members Lt
Col David A. Cook of AFSC. James
A. Brockelsby of AMC and William
J. McKay of NMC.

Existing JTCGs reporting at the
meeting included those working on
Aerial Delivery, Tactical Air Control
and Munitions Effectiveness.

The Panel on Opera.tiO'llal Tech
niques and Systems is now under the
chairmanship of Ed Stiles, National
Security Agency. who replaced
Armen G. Abdian. Studies on opera
tional problems of ongoing sys
tems including recommendations for
changes, have been distributed among
several subpanels and task groups.

The Subpanel on Descriptive Cata
loging has prepared "Revised Stand
ards for Descriptive Cataloging' of
Scientific and Technical Reports."
This replaces the 1962 edition and is
available from the Department of
Commerce Clearinghouse for Federal
Scientific and Technical Information
for $1.00.

The subpanel is preparing a
"Standard Corporate Author List" of

(Continued on page 4)

The Joint Commanders discussions
included Interservice Depot Mainte
nance and the DoD Resources Man
agement System. The JTCGs on
Chemical-Biological and Nonnuclear
Ordnance did not report.

Other joint panels on management
problems are concerned with Military
Interdepartmental Procurement Re
quests, Basic Principles of Joint Log
istics, Plant Cognizance, DoD Aero
nautical Depot Maintenance Study,
and Military / Civilian Manpower
Substitutability.

Panels also are studying an Auto
matic Data Processing Systems, Se
lected Acquisition Information and
Management System (SAIMS). RDT
&E Facilities and Capabilities. Pro
posed is a panel through which the
Joint Commanders could make inputs
to the work of the Logistics Manage
ment Institute.

Panels do not :require full-time com
mitment of personnel and are "de

(Continued on page 5)

Vice Adm 1.1. Galantin
Chief. Naval Material Command

December 1966 ARMY RESEARCH AND DEVELOPMENT NEWSMAGAZINE 3



COSATI Reviewed as Knox Takes New Position
(Continued '.-om page 9)

organizations which originate re
ports. Another project is a list of
"Standard Data Elements for Mag
netic Tape Formats" for use in inter
change between agencies.

Tbe Subpanel on Classification and
Indexing has prepared for COSATI
approval "Conventions for Thesauri
Compilation," a set of guidelines for
a:ssembling thesauri. The subpanel
will review the COSATI "Subject
Cat6gary List" of principal scientific
and technical subject fields used far
dissemination and announcement of
material.

A Subpanel on Microfiche (now
SUbpanel on Micromedia) published
"Federal Standards for Microfiche"
(See Army R&D Newsmagazine, No
vember 1965) and recently completed
a supplement covering security mark
ings. Following publication of the
original "Standards," various manu
facturers have developed microfiche
readers and printers.

The group is continuing ta examine
micromedia systems, with an eye to
the possible need for new standards.

A Standardization Subpanel's task
is to determine precisely how COS
ATI should proceed in the field. af
standardization. Warking an identi
fication af existing standards which
apply ta COSATI's aims and gaals,
it will identify gaps and make reo
ommendatians for the development of
such standards by another panel.

An Ad Hoc Working Group on the
Establishment of Government-wide
Standard for Scientific and Technical
Report Formats is concerned with the
physical format of the report, as
oppased to content. Twelve Federal
Departments are represented in the
working group, which expects to
finish its task in May.

Under the direction of Melvin S.
Day, NASA, the Panel of Interna
tianal InformatJ.an Activities has
published "Guidelines for Public
Domestic Use of Federally Owned
Machine-Stored Indexes," one for use
in this country and one for dissemi
nation of magnetic tapes in other
countries.

The activity of this panel reflects
the increased international flow of
technical information and data. It is
concerned with:

• Establishing policies and pro
grams for acquisition of f6J:eign
material and for disseminatian vf
U.S. federally produced material to
foreign countries.

• Improving techniques for acqui
sition, translation and dissemination
of foreign material.

• Recommending improvements in
the governmentai organization] to
inCl.'ease efficiency of exchange of in
fonnatJ.on.

• Recommending policies regard
ing the role of nongovernmental or
ganizations and their support in in
ternational information exchange.

The Task Group on National Sys
tems for Scientific and Technical
Infarmation, a: panel-level team
established in 1965, has prepared
"Recommendations for National Doc
ument Handling System in Science
and Technology." The report pro
vides for an integrated infarmational
network to be built an ongoing iniar
matian activities in and out of the
Government.

The task group has contracted for
three new studies. A report on an
"Abstracting and Indexing Study"
is being prepared by the Systems
Development Corp. for issuance
early in 1967. Hopefully, it will
help in the formulation of a realistic
policy on abstracting and indexing
services in and out of Government.

Information communication among
the Nation's scientists and engineers
will be studied by the American
Institutes <>f Research, Silver Spring,
Md. The study will explore the be
havior of technical people using orall
informal communications. Its purpose
is to obtain a clear description and
definition of the role of informal
communications techniques.

The study will also pave the way
for later measuring of various
aspects of the national effort in in
formal technical communication. The
$50,000 cantract waS awarded by
the Army Research Office-Durham
(ARO-D), N.C.

In a study of the nationwide SY'S
terns for handling of scientific and
technical data:, a preliminary census
of activities in the collection, reduc
tion, analysis and dissemination of
dllita will be made by Science Com
munication, Inc., Washington, D.C.

The study will include scientific
data, technical specifications, manu
facturers' catalogs, technical opera
tions and maintenance, instruction
and training data on the national
level in industry, the professions and
Government. It will not cover the
use of technical data in colleges and
universities.

The $286,000 study, which will ap
pear in 1968, is supparted by the
Advanced Research Projects Agency
of the Department of Defense, as is
the study on informal communica
tion.

A Task Group on Techni.cal Re
ports was formed in August to look

into the improvement of quality of
Federal Government technical re
ports. Dr. Sidney Passman, Arms
Control and Disarmament Agency,
hearl.s the panel.

A new Panel. <>n Management
af Information Activities is bei.ng
formed under the chairmanship of
Walter M. Carlson, Director of Tech
nical Information, Office of the De
fense Directar of Research and
Engineering. Robert R. Hays, Scien
tific and Technical Information Ca
ordinator, Naval Research Office, is
executive secretary.

COSATI is also plauning a possible
Task Group on Information Analysis
Centers.

New COSATI representatives are
W. M. Bastian, United States Infor
mation Service; R. A. Spencer, U.S.
Patent Office; and Dr. J. D. Wilkes,
Agency for International Develop
ment.

New observers in COSATI include:
Dr. S. R. Gs:ller, Smithsonian Insti
tution, and Gilbert Donohue, Depart
ment of Housing and Urban Develop
ment. Other observers are from the
Bureau of the Bu"dget, Library of
Congress, Agency for International
Development, U.S. Patent Office, U.S.
Information Agency, U.S. Post Office
Department and the Central' Intelli
gence Agency.

HfL Designs New Grip
To Aid Helicopter Pilots

NEW GRIP for helicopter pilots has
been developed by the Human Engi
neering Laboratories (HEL), Aber
deen (Md.) Proving Ground. More
than 60 pilots were interviewed to
spell out precise requirements for an
aircraft control grip that will simplify
pilot's job in the increasingly complex
Army helicopters being developed.
Bernard M. Corona of the HEL Avia
tion Branch measured hands of vari
ous sizes to find a suitable design that
would fit both large and small. The
illustrated grip will be adopted as
standard on the OH-6A and AH-55A.
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Joint Commanders Push Standardization itate the excbange of information and
accomplish significant joint studies
and tasks." It also details two broad
objectives:

"Prevent duplication among the
Services by joint utilization of per
sonnel, intelligence, facilities, equip
men t, supplies and services in all
cases where military effectiveness and
economy of resources will thereby be
increased" j

And, "Conform to uniform policies
and standardize on material and logis
tic concepts, systems design, fOl1llS,
terminology and criteria for the pro
curement, requisition, storage, trans
portation, distribu.tion, issue and
maintenance of weapons systems, sup
plies and equipment consistent with
the specialized needs essential to the
effective functioning of each com
mand."

Termed "working groups, not a
paper front," the Joint Commanders
regard the meetings as a permanent
feature in military logistics, serving
to minimize the need for the higher
authority to become involved in other
than outli.ning broad policy and leav
ing inlplementation to the Services.

Agreed also is that the areas for
potential coordination among the four
commanders are so vast that in one
year "we have only scratched the sur
face."

Some examples cited include com
mon supply procedures, interservice
purchases and cross-servicing in re
pair and maintenance of common ma
teriel items.

With a continuing increase in joint
development programs, the Joint Com
manders' Meetings are recognized as
providing a valuable management tool
to enable the Services to cooperate
more closely for mutual benefit.

Lt Col D. H. Steenbum

Meetings is a Joint Secretariat, com
posed of personal representatives of
each commander, which maintains di
rect contact with their principal staJf
members on Joint Commanders' busi
ness.

The Secretariat prepares agenda
for the Joint Meetings and meets at
prescribed intervals to review and
evaluate progress of the panels.

Members of the Joint Secretariat
are Colonel Joseph Thomas, Army
Materiel Command; Capt George L.
Bliss, U.S. Naval Material Command;
Col B. H. Shiffrin, Air Force Logis
tics Command; and Col J. R. Cumber
patch, Air Force Systems Command.

The Joint Commanders first meet
ing was held Mar. 28, 1966, although
separate meetings of the Army and
Navy commanders with the AFLC
and another with the AFSe had been
held previously.

The official sanction to the Joint
Commanders' Meetings had been
given by the Military Departments.
The Assistant Secretaries of the
Army supervise the activities of the
joint commanders in their respective
areas of responsibility.

Brig Gen Thurston T. Paul, Direc
tor of Plans and Programs, Office of
the Chief of Research and Develop
ment, has designated the OCRD Re
search and Analysis Division (Lt Col
Gerald E. Ledford, chief, Manage
ment Analysis Branch) as point of
contact with the AMC member of the
Joint Secretariat.

The Joint Agreement states, in
part, that the meetings are held "in
recognition of the continuing need to
resolve interagency problems, to facil-

MICOM Assigns Steenburn to Chaparral Management
Lt Col Donald H. Steenburn is the new chief of the Chaparral Management

Office at the U.S. Army Missile Command, Redstone Arsenal, Ala.
Upon his recent return from duty in Korea as commander of the 83rd

Ordnance Battalion, he completed the ll-week Defense Weapons System Man
agement course at Wright-Patterson Air Force Base, Dayton, Ohio.

Co] Steenburn attended the Ordnance Guided Missile School at Redstone in
1953, was Corporal missile project officer at
White Sands Missile Range, N. Mex., and missile
project officer at Second Army headquarters, Fort
Meade, Md., and in Italy.

He served ill the Pacific area during World
War II, in Japan from 1960 to 1953, ill Italy
from 1958 to 1961, and later was assigned as
operations officer for the Field Command, De
fense Atomic Support Agency, Sandia Base, N.
Mex.

Backed by a BS degree in mechanical engineer
ing from the University of Vermont, he also is
a graduate of the Command and General Staff
College and the Armed Forces Staff College, He
received the Commendation Medal for service in
Italy and the Presidential Unit Citation for duty
in New Guinea.

(Continued from page 9)
signed to perform studies in order to
develop material logistic principles,
and to identify preferred concepts,
policies and system design character
istics that could be employed uni
formly by the Services."

Included are studies concerning in
terservicing, integrated management
and contract support.

Panels are organized to carry out
directed decisions of the Commanders
that require joint effort.

Joint Commanders' task groups
have been established to handle such
long-range problems as Interservice
Depot Maintenance and DoD Supply
Management Review Program. Task
groups require full-time personnel.

The Joint Commanders held a spe
cial meeting Aug. 16 to consider the
Standardization Program and the del
egation of authority to Standardiza
tion Assignees.

Initial discussion involved a plan
that would insure assignment of
standardization authority, including
engineering and technical aspects.
The goal is "optimum balance be
tween objectives of the standardiza
tion program and Service responsi
bilities for overall operational effec
th'eness and materiel l'eadiness of
weapon systems and equipments."

In discussing the charter for
the Joint AMC/NMC/AFLC/AFSC
Panel for the Defense Standardiza
tion Program, the Joint Commanders
pointed out that "considerable realign
ment of military service policies" will
be essential if an optimum degree of
standardization is to be achieved dur
ing the design and development of
systems and equipment.

The Standardization Panel, one of
11 established by the Joint Command
ers to cover mu'tual management
problems, is charged with determin
ing the adequacy of current criteria
used in designating Standardization
Assignees.

Recommendations for realignment
of standardization assignee designa
tions will address all Supply Classes
designed for integrated management
by the Defense Supply Agency
(DSA) or one of the military serv
ices. The Defense Standardization
program was established by DoD
Directive issued in April 1966.

The Standardization Panel will es
tablish a permanent Joint Technical
Coordinating Group (JTCG) for the
Defense Standardization Program
after assigned spadework has been ac
complished. A JTCG is currently in
the ad hoc stage.

Supporting the Joint Commanders'
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New Electromechanical Hand Lifts Egg Intact

ABCA Armies Streamline Standardization Program
(Ccmtinued {".om page 1) uled for reassignment Dec. 31, Col

Under the reorganization, Working Hooton will be repla'ced by Lt Col
Groups a'J:e reduced to "a more man- John Burke upon graduation from
ageable number" and materiel items the U.S. Army command and Gen
in a particular field are combined to eral Staff College.
reduce administrative work. Only With the PSO Secretariat ex
when a problem reaches complexity paoded to serve the three ABCA
will a WOl'king Group recommend a committees, the secretariats for each
Special Working Party to resolve it. of the 10 committees were abolished.

When the task is completed, the Memhers of the PSO Secretariat are
Special Working Party is dissolved Maj Raymond Sunderland, Australia;
to keep working units to a minimum. Sidney Smith, Great Britain: Sergeant
Under the previous system, numerous Major/Warrant Omcer L. B. Fletcher,
ad hoc groups weN continued after Canadian Army, chief clerk; and three
special tasks were completed. civilian secretaries.

Committees approved under the By the terms of the Basic Stand-
reorganization are: Quadripartite ardization Agreement between the
Materiel, with 16 Working Groups; four nations in 1964, each nation
Quadripartite Standardization Agree- establishes its own coordinating office
ments, with 3 working groups; and for the ABCA Program within its
the QuadripaTtite Concepts Commit- own army.
tee, with 3 Working Groups, which For the U.S. Army, responsibility
has not yet been activated by the is assigned to the International
WSO. Office, Office of the Chief of Research

Washington Standardization Offi- and Development. Headed by Col
cers are Brig Gen Kenneth F. William M. Calnan, it coordinates all
Dawalt, U.S. Army Deputy Chief of actions by the AECA with the Inter
Reses rch and Dev lopment for In- national Standardization Office, As
temational Programs: Brigadier N. sistant Chief of Staff Force for
G. Wilson-Smith, commander of the Development; International Develop
Canadian Defense Liaison Staff; Maj ment Division, Army Materiel Com
Gen R. A. Fyffe, commander of the mand; International Division of Com
British Army Staff and Military bat Developments Command, and other
Attache: and Brigadier W. G. Hen- interested agencies.
derson, commander O'f the Australian The present ABCA Army Stand-
Army Staff and Military Attache. a'rdization Program began in 1947

The Washington Standartlization with the Tripartite-American, Brit
officers are equal in position in the ish and Oanadian armies-recogniz
ABCA organization and the chair- ing the need for cooperation and
manship is rotated semiannually. exchange in research and develop
General Dawalt will become chair- ment and in technical and opera
man July 1, 1967. tional improvements common to their

Members of the Primary Stand- reqnirements.
ardization Office (PSO), relocated Australia 'Was admitted to the pro
last August from the Pentagon to gram as a full member earlY in 1969
the Army Research Omce, Arlington, to form the ABCA Quadripartite.
Va., are Lt Col Earl L. Keesling, New Zealand became an associate
United States; Lt Col Douglas H. member in 1965, receiving ABGA
McIndoe, Can.ada; Lt Col Peter P. support through Australia but with
Steel, Great Britain; and Lt Col out representation or vote in the
John G. Hooton, Australia.•Sched- ABCA organization.

Lifting an egg without breaking
should be a routine feat for an am
putee using the Army's new electro
mechanical hand, which automatically
adjusts to the force necessary to keep
an object from slipping.

Designed primarily for severely
handicapped upper-extremity ampu
tees, the hand has a piezoelectric
crystal forming the heart of the sys
tem, and is hailed by its designers
as a breakUu:ough in automatic pro
portionate control of prehension.

Developed by the U.S. Army Med
ical Biomechanical Research Labora
tory at Forest Glen, Md., directed by
Col Peter M. Margetis, the hand was
designed by Lloyd L. Salisbury, chief
of the Biomechanical Devices Divi
sion, and Albert B. Coleman, chief of
the Design Branch.

Below-elbow amputees using me
chanically controlled prosthetic devices
receive position, force and velocity
feedback visually and via biological
transducers in the elbow or shoulder.
The number of biological transducers
is decreased as the level of amputa
tion increases.

In contrast to conventional mechan
ically controlled devices, the electrical
prostheses do not usually incorporate
velocity and force feedback. Research
in other countries has produced elec
trically controlled devices which re
quire the amputee to remember the
forces used on previous attempts, or
visual cueback, to warn him when the
object is slipping or being crushed.

With the USAMBRL hand, how
ever, the amputee makes only posi
tioning and grasp decisions. The force
is applied by logic within the hand
itself.

Upon mechanical activation of a
switch by changing harness tension,
muscle bulge, or other body motion,

Albert Coleman (left) and Lloyd
Salisbury demon trate capabilities of
electromeehanieal hand developed at
U.S. Army Medical Biomechanical Re.
search Laboratory, Forest Glen, I\ld.

the hand lightly grasps an object. If
on lifting an object slippage is en
countered, the hand grasps harder to
overcome the slippage.

Although the slippage signal auto
matically increases the pinch, an am
putee may override the system for
grasping vibrating objects such as an
electric toothbrush.

Slippage vibrations are detected by
the piezoelectric crystal in th.e thumb.
The crystaI is part of an inexpensive
phonograph cartridge.

A 12-volt planetary-gear-reduced
motor, which provides a grasp of 15

pounds, runs the mechanism. The bat
tery can he recharged at night.

The USAMBRL hand will be teeted
clinically by a testing agency working
in cooperation with the Committee on
Prosthetics Research and Develop
ment, U.S. National Academy of
Sciences-National Research Council.

USAMBRL Technical Report No.
6611, coauthorized by Salisbury and
Coleman, was published to describe
the mechanism and the operating
principles of the artificial hand. An
article also has heen submitted to the
JowrnaJ. o{ Medical ElecfJronic8 and
Biological Engineering.

A patent application has been filed
with the U.S. Patent Office.
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Armed Forces Institute of Pathology Honors 2Civilians

Bjerhammar Heads GIMRAOA Research Institute

Dr. William C. Manion

Dr. Manion has been honored for
his exhibits by the American Medical
Association and the American Society
of Clinical Pathologists and has
served in prominent intE:rnational
medical advisory capacities.

Catholic University presented Dr.
Manion with its Outstanding Alumni
Award in 1963 and he received the
Veterans Administration Outstand·
ing Service Awa.rd and the AMA
Hoektoen Silver Medal in 1964.

DR. EARLE was decorated for
contributing "significantly to the
field of neuropathology a.nd as an
educator, consultant and researcher"
with a worldwide reputation gained
for his "keen insight and dedication."

He received a BA degree in 1942
from Rice Institute, Houston, Tex.,
and an MD degree from the Uni
versity of Texas in 1945. He has a
master of science degree (1951) from
McGill University, Toronto, Canada.

He was an instructor in pathology
at the University of California
School of Medicine, Los Angeles, and
served his senior residency at
Veterans Administration Hospitals
at Los Angeles and Long Beach
from 1952-1953.

From 1953 to 1962 he was associ·
ate professor, then professor, of
pathology at the University of Texas,
Galveston branch, and was dean (}f
medicine from 1959-1962 before join·
ing AFIP.

Dr. Earle is a Diplomate of the
American Board of Pathology in
pathologic anatomy and neuropath
ology and holds medical licenses in
Texas and California. He is a mem
ber of numerous national and state
medical, pathological and n urologi·
cal organizations, and is author or
coauthor of more than 30 technical
studies puhlished from 1945 to 1966.

Among his numerous professional
affiliations are the American Medica:!
Association, Association of Clinical
Pathologists, Medical Society of the
District of Columbia, Association for
the Advancement of Science, AmerI
can Association of Pathologists and
Bacteriologists, Washington Society
of Pathologists and the International
Academy of Pathology. In 1961 he
was chainnan of the study section
on Cardiovascular Diseases in Ani
mals of the United Nations' World
Health Organization.

Dr• .Arne Bjerbammar

1957, he is a past president of the
Swedish Association of Engineers
(1958), and the International Asso
ciation of Geodesy Study Group for
Statistical Methods.

The Research Institute Dr. Bjer·
hammar heads is one of two distinct
elements of GIMRADA, encompassing
a program of research in photogram·
metry and cartography, geodetic sur·
veying and geophysics, celestial geod
esy and physical sciences, and support
for mapping and geodesy.

(Continued from page 1)
tended staff and consultative tour of
Europe and the Far East.

DR. MANION was cited "in recog
nition of his consultation, education
and research in cardiovascular path
ology" and for his "outstanding CO'I\'

tributions to the literature and the
teaching of cardiovascular path
ology."

Before joining AFIP in 1953 as
assistant chief of the branch he now
heads, Dr. Manion was a path.
ologist at Prince Georges General
Hospital, Cheverly, Md. He has a BS
degree (1939) from The Catholic
University of America, Washington,
D.C., and a degree in medicine from
Georgetown (D.C.) School of Medi·
cine in 1943.

After interning at Garfield Me
mori,," Hospital, Washington, D.C.,
Dr. Manion was a lieutenant in the
Naval Reserve (Medical Corps) duro
ing World War II, serving with the
1st Marine Regiment, Okinawa.

He has served as an instructor in
pathology at the University of
Maryland and Georgetown Uni
versity and as assistant and associate
professor of medicine in addition to
his AFIP duties.

Internationally known Swedish sci·
entist Dr. Arne Bjerhammar is the
new director of the Research Institute
for Geodetic Sciences at the Army
Engineering Geodesy, Intelligence and
Mapping R&D Agency (GIMRADA),
Fort Belvoir, Va.

Dr. Bierhammar is the first to fill
the Public Law 313 position created
by a maior reorganization of GIM
RADA last spring.

Associated with GIMRADA for sev
eral months in 1963 as a Visiting
Scientist, he is wen known in this
country for his lectures on geodesy
and mathematics at Massachusetts
Institute of Technology, Cornell,
Georgia Tech, Purdue, Michigan
State, the University of Michigan,
Arizona State and other academic in·
stitutions.

Dr. Bjerhammar was graduated
from the Royal Institute of Technol.
ogy, Stockholm, in 1942 and received
his technical doctorate in 1948. He
served the Stockholm Institute as as·
sistant professor, professor, head of
the Division of Geodesy, and dean of
the Department of Surveying.

Visiting Scientist at the National
Research Council, Ottawa, Canada, in
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Tri-Service 'Futurists' Study Technical Forecasting Methods

Christensen Joins DDRE Technical Information Office Staff

prepared, dramatizing the possible
future environment with all the pre
dictions that scientific imaginations
can cOnjure to fit into it.

• Ti7ne Series Analysis. Projection
of past performance by simple extra
polation or curve-fitting to provide
an analysis upon which a forecast
can be made.

• Biologica.l Growth. Ana.logy. The
process being forecast is compared
with the pattern of normal biological
gl'OWtlL

• Correlation Analysis. A deter
mination of tbe relationship of the
forecast dependent variable to one
or more independent variables.

• MathematiC<ll Models and Econ
ometric Analysis. The use of a sys
tem of equations which attempts to
express and explain interrelation
ships among several variables.

The final methodology guide, accord
ing to present plans of the study
g':0UP' will list all forecasting
methods the planners are able to
uncover and provide a background
discussion of each. Advantages, dis
adva.n.tages and the areas of appli·
cability of each method will be dis
cussed, enabling subject-matter
specialists to choose the method (or
methods) most suitable for the sub
ject with available data.

The guide will also offer a com
mentary on the selection of critical
parameters to be forecast, presenta
tion of the data and use of proh
abiUty estimates.

Office space and secretarial assistr
ance has been made available to the
study group by the Army Research
Office, Arlington, Va,

Walter C. Christensen has succeeded John F. Stearns as staff assistant to
Walter M. Carlson, DirectoT of Technical Information, Office of the Director
of Defense Research and Engineering. Stearns resigned to become head of
the NASA Scientific and Technical Information Division,

Christensen will assist in pro.viding policy direction to the Defense Docu
mentation Center and in management of scientific information handling in
the Department of Defense. Major projects include improvement of local in
formajion services, design of large-scale experiments on technical communica
tions and effective actaptatioo of new techniques for infonnation transfer.

As a Congressional Fellow last year he con
ducted a study of the flow of new technology
to the small-business community. He holds a
baccalaureate degree in mechanical engineer
ing from the Georgia Institute of Technology
and is a graduate of the University of Chicago
International Institute of Nuclear Science and
Engineering.

Currently he is working toward a master's
degree at George Washington University,
Washington, D.C. He is a director of the Dis
trict of Columbia Society of Professional En
gineers and chairman of the Society's Engi-

Walter C. Christensen neers in Government branch.

monitored by the Joint Secretariat of
the Joint Commanders-top military
logistics managers who began quar
terly Joint Commanders' Meetings in
March 1966. (See feature article,
page 3.)

Program planners point out that
most research and development fore
casting emanates from the "experts"
or subject-matter speciorlists who are
on tiIle state-of-the-art frontier, but
d1l not have specific high-level guide
lines for making futuristic plans.
Each military service forecasts in its
own wa.y) such as:

• An Army Materiel Command
group under the staff supervision of
the Chief of Research and Develop
ment is continually assembling input
from Ia;boratories ani! ather agencies
in the field as the basis for predic
tions.

• The Navy, also without specific
methodology guidance, plans to predi
cate its R&D fOTecasts on informa
tion furnished by specialists in
specific areas on a continuing basis.

The Air Force conducts a periodic
"Project Forecast" involving large
panels of individuals who have spe
cific expertise in various areas mak
ing predictions.

At the orientation meeting of the
interservice working group and
steering committee, some current
!Dethods of forecasting in effect or
experimental stage were discussed.
They include:

• Genius. Intuitive estimate by one
or more subject-matter experts.

• Consensus. An agl"eement
reached by a panel or poll of experts.

• Scenario Generation. A story is

(Continued f.-om page 1)
develop advanced methods of tech
nological forecasting ... it is agreed
that representatives of the Head
quarters, Air Force Systems Com
mand; Army Office of the Chief of
Research and Development; Head
quarters, Army Materiel Command;
orod Headquarters, Naval Material
Command will undertake a joint
study of methods for forecasting
technological progress.

"Technological forecasting occupies
a key role in the DoD pla:nning cycle.
Decisions, based on forecasting, can
be improved by the development
of more credible forecasting tech-
niques.. JJ

Army personnel assigned to the
working group are Donald B.
Keckler, Army Weapons Command,
Rock Island, m., and Edward
Mackiewitz, Army Tank and Auto
motive Center, Warren, Mich.

Steering committeemen are Marvin
Cetron, Headquarters, Naval Mate
rial Command; James W. Sterling,
Army Research Office, OffiO& of the
Chief of Research and Development;
Howard Wells, Headqua:rters, Air
Force Systems Command; and Hal
VOl' T. Darracott, Army Materiel
Command Research and Development
Directorate.

The interservice search will be

WRAIR Reactor Chief Retires,
Joins Texas A&M University

Lt Col Dan Hightower, a key figure
in installation and operation of the
biomedical research nuclear reactor
at Walter Reed Army Institute of
Research (WRAIR), Washington, D.
C., retired Oct. 31 after 20 years and
one day in the United States Army
Veterinary Corps.

Col Hightower was chief of the Re
actor Section at WRAlR and was
active in the planning phase for the
reactor, which at the time of dedica
tion on Sept. 12, 1962, was acclaimed
as the largest of its kind in the world.
He is now with the Department of
Physiology in the College of Veteri
nary Medicine at Texas A&M Uni
versity, his alma mater.

Col Hightower entered the Army in
1946 upon receiving a degree in vet
erinary medicine and joined the staff
at WRAIR in 1961 after receiving
an MS degree in applied physics from
North Carolina State College.

In addition to various veterinary
assignments, Col Hightower served as
the Radiation Planning Officer of the
Quartermaster Radiation Planning
Agency, Washington, D.C.
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Antennas in Rotors Give Aircraft 'Night Vision'

New Glider Delivers Cargo from 30,000 Feet in Tests
Preproduction testing of the new

precision-drop glider (PDG) system
for tactical assault and resupply op
erations is being conducted at the
U.S. Army Test Station, Yuma, Ariz.

Working with the Advanced Re
search Project Agency (ARPA) of
the Department of Defense and the

Dr. Emerson Appointed
Assistant for Research

(Continued fro'l>~ pa.ge 1)
years service recently in the U.S.
Army, retiring as a colonel, was ap
pointed Assistant for Research to As
sistant Secretary of the Army (R&D)
Russell D. O'Neal, Nov. 1.

In the Philippines, he participated
in the defense of Bataan in 1941-42.
After surviving the "Bataan Death
March," he spent several years as a
prisoner of war in the Philippines,
Formosa and Japan.

During a tour in Germany, he
served in the famed 2nd Armored Di
vision. In Korea, he was assigned to
the United Nations Command and the
Military Armistice Commission. He
served six years in the U.S. as an in
structor, three each with the U.S.
Army Command and General Staff
College and with an ROTC unit. For
seven years he was an R&D specialist
in research.

Dr. Emerson has been active in hi
ology since 1939, except for his term
as a prisoner of war, and has pub
lished more than 90 scientific books
and articles in the U.S., Canada,
United Kingdom and Australia. He
also has written a number of books
and articles on military subjects.

In recognition of his contributions
to entomology, fellow workers have
narned one genus and 15 species of in
sects in his honor-in Mozambiqoe,
Columhia, Gi;!rmany, Portugal, Brazil,
United Kingdom and the United
States.

For several years Dr. Emerson has
been a research associate of the
Smithsonian Institution, a collabora
tor with the U.S. Department of Ag
riculture, and adviser to many grad
uate students at some of the leading
U.S. and foreign universities.

Societies in which he is a member
indude the American Society of Para
sitologists, American Society of Trop
ical Medicine and Hygiene, Wildlife
Disease Association, Entomological
Society of America, Biological Society
of Washington, Entomological Society
of Washington, American Institute of
Biological Sciences, American Asso
ciation for the Advancement of Sci
ence and Sigma Xi.

Army, Ryan Aeronautical Co. de
signed and developed the PDG
through some 600 tests with various
configurations and payload capacities
during the past four years.

The present Army glider system is
for precision delivery of 500-pound
high-priority cargo. The Army Av
iation Materiel Laboratories (AV
LABS), Fort Eustis, Va., has awarded
Ryan a $1.1 million contract to de
sign, develop, huild and service test
a quantity of PDGs.

Air-launched from rotary or fixed
wing aircraft at altitudes to 30,000
feet and at air speeds up to 150 knots,
the PDG system has a glide distance
three times its altitude at launch.

A drogue chute in the PDG opens
seconds after launch and deploys tbe
"flex wing" which becomes a delta
wing with the inflation of the non
rigid keel and outboard members.
The on-board receiver and electronic
package in a control platform is
turned on automatically by the drogue
chute's static line.

The PDG homes on signals trans
mitted from a portable ground unit
and decends in a gliding pattern to

Installation' of radar antenna aT
rays in helicopter rotor blades prom
ises to be a revolutionary development
that may give the aircraft "night vi
sion" and provide the fast scan rate
necessary for accurate radar mapping.

Solution to the problem of antenna
mounting in helicopters was an
nounced recently by the Department
of Defense. Developmental work was
accomplished by the long-range Joint
Army-Navy Instrumentation Re
search (JANAIR) Program.

Flight tests in the UH-IB heli
copter with two IS-foot antennas in
each of the two rotor hlades have
demonstrated that "almost pictorial
ground mapping" is possible. Aided
by the photogxaphs or charts, pilots
report they can readily i'dentify var
iations in terrain, airport runways,
clusters of trees, buildings or oil
tanks on the radar screen.

The radar system operates without
a computer, mechanical components
or a: servo system; the receiver and
sweep generator are transistorized.
Elimination of space-consuming com
plicated mechanisms increases re
liability and maintainability of the
system, enhancing its ruggedness for
combat enviroounents.

The JANAIR Program, in exist
ence for several years, seeks to im-

Ryan photo
Precision Drop Glider

its predetermined landing site. Its con
figuration and cargo weight are de
signed to minim.ize dragging caused
by high winds on the ground after
touchdown.

Engineers conducting the tests at
Yuma point out that the PDG enables
the launching aircraft to escape
ground fire normally associated with
aerial delivery because of the altitude
and distance from predetermined
landing sites at which it is released.

prove and simplify cockpit instru
mentation display systems in fixed
wing ai rcraft and helicopters. The
Office of Naval Research administers
the radar development prOgl·am.

Contractor for the hel icopter sys
tem 'development is Bell Helicopter
Co. Texas Instruments provided spe
cial radar equipment.

FormerDDDRE PClyne Heads
SpeciCiI DoD Missile Study

In itiation of a 9-month techn ical
study of future ballistic missiles, in
cluding their possible performa:nce
characteristics, as well as missile
base concepts, has been announced
by the Department of Defense.

Pressed into service to head the
study is former Deputy Director of
Defense Research and Engineering
(Str8itegic Weapons) Fred A. Payne.
He is on leave of ahsence from Mar
qua.rdt Corp., Van Nuys, Calif., where
he is vice president for Corporation
Development.

For achievements as DDDRE from
1961 until he joined Marquardt Corp.
in 1965, he was awarded the Dis
tinguished Public Service Medal.

The study is being conducted under
contract with the Institute for De
fense Analyses, Washington, D.C.
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2·Star Rank Makes Blumberg Top Defense Pathologist

McNamara Honors Wilson, 80, for Public Service

Maj Gen Frederick J. Clarke,
former CG of Fort Belvoir, Va., be
came Deputy Chief of Engineers
(DCOE) in a series of U.S. Army
Corps of Engineers general officer
reassignments effective Dec. l.

Maj Gen Robert G. MacDonnell,
Deputy COE since 1963, became presi
dent of the Mississippi River Com
mission and division engineer of the
Lower Mississippi Valley Division,
Vicksburg, Miss.

The new commanding gen 1'0.1 of
Fort Belvoir is Maj Gen Robert F.
Seedlock, former director of Military
Construction, Office of the Chief of
Engineers. He was succeeded by
Brig Gen Andrew P. Rollins.

Genera:! Clarke served two years
as director of Mili tary Construction
before going to Fort Belvoir in July
1966. As deputy, he is the second
ranking officer in the Corps of Engi·
neers serving immediately under Lt
Gen William F. Cass.idy, COE.

Maj Gen Joe M. Blumberg

attending Oxford University, Eng
land, and from 1946-1950 was chief
of the Labora.tory Service and Histo
pathology Center at Oliver General
Hospital, Augusta:, Ga. He also served
as an associated professor of path
ology a.t the University of Georgia
Medical College, Augusta.

After four years at Walter Reed
General Hospital, Washington, D.C.,
he became commanding officer of the
406th Medical General Labol'atory
and consultant to the Chief Surgeon,
Anny Forces, Far East.

In addition to World War II and
Korea service medals, General Blum
berg wears the Army Commendation
Medal, the U.S. Air Foree Outstand
ing Unit Award, the United Nations
Service Medal and three overseas
bars.

Clarke Becomes New DCOE
In General Officer Shifts

SECRETARY OF DEFENSE Robert
S. McNamara congratulates Charles
E. Wilson after presenting the 80
year-old retired president of General
Electric Co. with the Distinguished
Public Service Medal.

position all the wisdom and experi
ence and dedication he has displayed
throughout his entire career. His tire
less energy, his intellectual breadth,
and his selfless service to his country
have been II. contagious source of in
spiration to his colleagues.

Long after most of his contem
poraries have laid down their shields
with honor, Mr. Wilson has continued
to contribute to the military strength
of the Nation, to its industrial and
economic health, and to the freedom
and well-being of ita citizens. In
reo:ognition of these outstanding
achievements. I am pleased to award
to him the Department r1f Defense
Medal for Distinguished Public
Service.

Blumberg became deputy director of
AFIP in 1967 and director in 1963, ad
ministering the central laboratory of
pathology for the Department of De
fense. AFIP serves the Army, Navy,
Air Force, Veterans Administration
and the U.S. Public Health Service.

General Blumberg received an MD
degree from Emory University in
his hometown Atlanta, Ga., in 1933
and is certified by the American
Board of Pathology in anatomic,
clinical and forensic pathology.

Commissioned in the Officers Re
serve Corps in 1936, he was chief
of the laboratory service at the Sta
tion Hospitai, Fort Eustis, Va., and
at the 116th General Hospital from
1943-1946 in England, France and
Germany.

He joined the AFIP in 1945 after

Promotion to major general rank
Nov. 10 made Armed Forces Institute
of Pathology (AFIP) Director Joe M.
Blumberg, MC, the highest-ranking
pathologist in the U.S. Armed Forces.

The general returned to Washing
ton, D.C., Nov. 18 after an 8-week
staff and consultative tour of mili
tary installations in Europe and the
Far East. He participated in three
international pathological congresses
in Singapore, Tokyo and Kyoto,
Japan.

The itinerary includeli Germany
Czechoslovakia, Italy, Thailand, Hong
Kong, Korea, Okinawa, Guam, the
Philippines, Hawaii, Saigon, South
Viet Nam. and the USS Repose, Navy
hospital ship on station off South
east Asia.

A noted Army medic, General

Secretary of Defense Robert S.
McNarnara., his top aides and rank
ing officials of the Armed Forces
joined in honoring Charles E. Wilson,
80-year-old retired president of Gen
eral Electric Co.• when he received
the Distinguished Public Service
Medal.

Presented at a luncheon in the
Pentagon. the award preceded Mr.
Wilson's 80th birthday Nov. 18. The
awnrd is n!Served for civilians who
have performed exceptionally merito
rious service to the Government and
who do not derive their principal
livelihood from Federal employment.
Signed by Secretary McNamara, the
citation for the award reads:

To Ch:n-les E. Wilson for over a
quarter of a century of dedicated
services to the United States Govern
ment and the Department of De
fense. During World War II, at the
request of President Roosevelt, he
served as Executive' Chairman of the
War Production Board. It was his
responsibility to mobilize the Nation's
industrial strength to meet American
and Allied needs, and thus to insure
our victory in World W8Jr II.

Later, during the Korean conflict,
by request of President Truman, he
served as Director of the Office of
Defense Mobilization. In that role, he
bore the heavy responsibility for the
direction, control and coordination of
all the vast mobilization activities
of the Government.

In 1961, Mr. Wilson participated in
the formation of the Logistics Man
agement Institute, and has served
since that time as a trustee of the
Institute. He has brought to this
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STRATCOM Elevates James to Deputy Commander

Conway Gains 4-Star Rank
As Strike Command CIC;
Headed Research in 1958

Four-star general rank has come
to the first Director of Army Re
search, Theodore J. Conway, who
was a brigadier general when he
headed the agency upon its activation
Nov. 1, 1955.

Subject to confit·mation by the U.S.
Senate when Congress reconvenes in
January, the fuU general status was
conferred effective Nov. 1, following
his assignment as Commander-in
Chief, U.S. Strike Command and
Commander-in-Chief, Middle Eaat!
Southern Asia and Africa.

General Conway is the third
former R&D leader to achieve (-star
rank. The first was General Robert J.
Wood (USA, Ret.). Second was Gen
eral Dwight E. Beach, who became
Chief of Research and Development
in June 1962 upon retirement of Lt
Gen' Arthur G. Trudeau. General
Beach is Commander-in-Chief, U.S.
Army Pacific.

General Conway served three
months with the Office of the Chief of
Research and Development before he
was named Director of Army Re
search. I'll his new role he succeeds
General Paul D. Adams. Since March
1966, General Conway had served as
CG of the Seventh Army in Europe.

The Commander-in-Chief, U.S.

Promoted recently to brigadier
general rank in his 31st year of mili
tary service, Joyce B. James assumed
duties Nov. 1 as Deputy CG of the
Anny Strategic Communicationa
Command (STRATCOM) in Wash
ington, D.C.

General James succeeded Brig Gen
Walter B. Bess, who retired from 30
years in the Army after serving as
Deputy CG for only three months.
Previously, General James was
deputy chief of staff, Operations,
STRATCOM.

His military career started with
the Army Signal Corps at Fort
Monmouth, N.J., and during World
Wa'r II he served in the Asiatic
Pacific Theater. He returned to
that theater during the Kor-ean War,
taking part in six campaigns.

Other overseas duty includes an
assignment in Hawaii as assistant
Signal officer, U.S. Army Pacific,
and a tour in Ethiopia as command
ing officer of a STRATCOM field
command now linked with the Com
mand's European-Middle East oper
ations.

He is a graduate of the Command

General Theodore J. Conway

Strike Command (STRICOM) is re
sponsible for the conduct of joint
training, development of joint doc
trine and for providing a general
reserve of combat-ready forces to
reinforce other unified commands.

Established in October 1961 with
personnel of the Army and the Air
Force, STRICOM has played a key
role in developing and providing com
bat-ready elements to support opera
tions in Viet Nam.

General Conway also is responsible
for planning and conducting U.S.
defense activities, including the U.S.
Military Assistance Program, in the
Middle East, Southern Asia and
Africa south of the Sahara Desert.

and General Staff College, a:nd served
in the Pentagon as chief of the Op
erations Branoo, Plans and Opera
tions Division, in the former Office
of the Chief Signal Officer, prior to
joining DCA.

Included among his decorations are
the Legion of Merit, the Army Com
mendation Medal and the Philippines
and the Republic of Korea Presi
dental Unit Citations.

Brig Gen Joyee B. James

Graduated from the U.S. Military
Academy in 1933, GeneraJ Conway
participated in several major am
phibious operations during World
War II and was G3 of the Fifth
Army during operations in France
and Italy. After the war, he served in
Operations Division of the War De
part:nu:nt General Staff until 1948.

In 1959 he was senior Army adviser
to the First Republic of Korea.
Army. Since 1961 he has served as
commander, 82nd Airborne Division;
chief, Joint U.S. Military Advi$Ory
Group, Thailand; deputy CG, Eighth
U.S. Army, Korea: and Assistant
Chief of Staff for Force Development,
HQ, Department of the Army.

Among the GeneraJ's awards are
the Legion of Merit, Bronze Star
with two Oak Leaf Clusters, Combat
Infantryman Badge, Master Para
chutist, French Legion of Honor,
French Croix de Guerre with Palm,
Czech-Slovak Mill tary Cross, Polish
Golden Cross of Merit with Swords,
Order of the British Empire and
I taLian Order of the Cl'own.

Deitchman, 43, Heads
ARPA Remote Conflict

Counterinsurgency research of the
Advanced Research Projects Agency
is the new responsibility of Seymour
J. Deitchman, 43, who succeeded Maj
Gen CharLes J. Timmes Nov. 15 as
director, Remote Area Conflict.

General Timmes has been assigned
to the Office of the Chief of Staff,
United States Army.

Just prior to appointment to
ARPA, Deitchman was concerned
with counterinsurgency stumes as a
staff member of the Institute for De
fense Analyses. From 1964 to Feb
ruary 1966, he was special assistant
for counterinsurgency in the Office
of the Director of Defense Research
and Engineering.

He first joined the Institute for
Defense Analyses in 1960 after serv
ing with the National Advisory Com
mittee for Aeronautics, the Cornell
Aeronautical Lld>oratory and the
Bell Aircraft Corp.

In his new Department of Defense
position, Deitchman is concerned
with all phases of counterinsurgency
researCih, including communications,
mobility, systems analysis and be
havioral stuilies.

He received a bachelor's degree in
mechanical engineering from the Col
lege of the City of New York in 1944
and a master's degree in science from
the University of Buffalo (N.Y.) In
1953. He is a member of the Opera
tions Research Society of America
and the National Research Peoples
Fraternity.
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NBS Dedicates $120 Million Laboratory Complex at Gaithersburg

AERIAL VIEW OF NBS shows 15 major buildings COll8trueted on 565-aae
site. Five additional buildings will be erected for specialized use. Dominating
the central core of laboratories is the 11-story Administration Building. At
its left is the 750-seat auditorium; at the right is the 126,000-volume library.
Clustered about the Administration Building and connected to it by all.weather
passageways are seven general-purpose laboratories. In the far hackground
at extreme left is nuclear reactor. Between the central complex and reactor
is the Radiation Physics Building. To the right of this building is the "stair
step" Engineel'ing Mechanics Building. In the l'ight backgrOlmd are the Supply
and Plant Building (front) and the Service Building to the rear. (Behind the
Service Building is the electl'ic company's substation.)

Dedication of a $120 million labora
tory comple:'( in Gaithersburg, Md.,
Nov. 15, marked the 66th anniversary
of the National Bureau of Standards,
U.S. Depa.rtment nf Commerce.

In conjunction with the dedication,
about 500 officials representative of
the Federal Government and industry
attended a Symposium on Technology
and World Trade, Nov. 16-17, spon·
sored by the Secretary of Commerce,
Dr. John T. Connor. An open house
celebration was held Nov. 19.

Relocation to the rural location with
the greatly expanded facilities pro
vided by the laboratory complex sub
stantially enhances capability of the
National Bureau of Standards to per
form its mission of furnishing tech
nical assistance to Government agen
cies and academic and industrial
organizations.

Early in 1964 the NBS was desig
nated by the Secretary of Commerce
to serve as the focal point in the Fed
eral Government for assuring maxi
mum application of the physical and
engineering sciences to the advance
ment of technology in industry and
commerce.

Special Assistant to the Secretary
and Deputy Secretary of Defense
John M. Steadrnan headed a list of
DoD dignitaries participating in the
dedication ceremonies.

Others included Director of the Ad
vanced Projects Agency Dr. Charle's
Herzfeld, Defense Director of Tech
nical Information Walter M. Carlson
and Dr. Edward M. Glass, Assistant
Director (Laboratory Management),
Office of the Deputy Director (Re
search and Technology), Director of
Defense Research and Engineering.

Engineering Mechanics Building.
Among important new facilities at
Gaithersburg is ·the Engineering Me
chanics Building, a multilevel struc
ture designed for the Bureau's work
on force standardization and research
on structural elements.

Housed within the building are
the most modern compression. and
tension-testing machines in the Na
tion. Included is a 12-million-pound
universal tester slated for operation
early in 1967, and a one-million-pound
dead-weight force-calibrating ma
chine, each the largest of its type in
the United States.

Current programs include develop
ment and maintenance of standards
of force, speciali~ed standards for
vibration-measuring devices, and cali
bration services for control of work
ing standal'ds for Govel'nment agen
cies and industry.

Allied activities include a labol'a
tory for comparison of mass stand
ards, ranging from 60 to 60,000
pounds, and a scale laboratol'Y fol'
research in problems of weighing
large highway tl'anspol't trucks.

Research is conducted on the per
formance of structures, using strain
measuring equipment, at both room
and elevated temperatures. The stand
ardization and research programs
support improvements in design and

ONE MILLION POUND deadweight
machine at NBS. The weights, each
50,000 pounds are 10 feet in diameter.
Calibration accuracy with this rna·
chine is of vital importance to the
Nation's space program.

construction of structures, the opera
tion of high-performance ail'craft,
and development of missiles and space
vehic.les.

Reactor Building. A 10-megawatt
nuclear reactor will provide the
Bureau and othel' scientific labora
tories in the Washington area with
an extensive central facility for fun
damental reseal'ch.

The intense thermal neutron beams
will constitute a powerful tool in the
analysis of the structure of solids and
liquids by neutron diffraction. This
technique can he applied to investi
gate various aspects of crystal struc
ture, such as the location of hydrogen
atoms, magnetic crystal properties,
intermolecular fOl'ce constants, and
ch.emical bond strength.

A particulaI'ly important use of the
reactor will he in the study and
measul'ement of such nuclear proc
esses as fission and neutron capture.
Inadequate understanding of the fis
sion process and lack of information
on neutron yields still limit the design
of breeder reactors.

The high flux from the reactor
will aloo be used to generate rallio
isotopes for a wide variety of pur
poses, such as activation analysis
and tracer production, as well as for
radioactivity standsrds distribution.
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Studies of the effects of radiation
on materials will be carried out by in
pile irradiation of bulk ma.tter. In
formation obtained is expected to be
of great value in solid-state and
chemica:l physics anti for application
to radiation processing and altering
the properties of structu:ral materials.

Basically, the NBS reactor consists
of an enriched uranium core, moder
ated and cooled by heavy water and
contained in a la:rge aluminum ves
sel. Thermal and biological shields
surround the core vessel and atten
uate the radiation (which reaches
a level of 10" neutrons/cm s/sec)
to biological and instrument tolerance
level. Thirteen beam tubes, or ports,
run outward from the core.

ROOmtion Physics Building. This
facili ty is designed to meet the Na
tion's needs in electron-beam, X-ray
and neutron technology, through de
velopment of radiation standards and
measuremen t methods and by obtain
ing basic data on the interaction of
radiation with matter.

First occupied in Octoher 1965, this
building h.... a: 4-wing design with
about 71,000 square feet of working
space. More than 65 percent of the
structure is underground, to provide
inexpensive natural shielding by the
earth.

Above ground. the north wing
consists of the main structure with
three floors of general laboratory
space and offices, where investiga
tions involving low-level or no radia
tion are conducted. To avoid radiation
interference with research activities
in this wing, it is removed as far as
possible from high-radiation areas.

The remaining wings of the new
facility house the high-energy particle
accelerators and X-ray machines of
the Radiation Physics Division. The
Bureau's powerful new linear accele
rator (Linac) is located entirely un
derground in a 'ving projecting from
the rest of the building.

Electron beam energy of the Linac
Can be varied from 10 to 150 MeV
at power outputs greater than 80
kw.-about 200,000 times that pre
viously available at NBS in the same
energy frame.

This high-intensity radiation will
enable NBS to enter new areas of
nuclear and atomic physics. Results
will aid in establishing new stand
ards, measnring techniques, and
shielding requirements for industrial
uses of radiation in such applications
as the sterilization of pharmaceu
ticals, preservation of foods, and
polymerization of plastics. The 10
billion rad/hr dose from the Linac
will make it possible to set standards

of dosimetry for radiation uses in
this range.

Among the other particle accelera
tors are two Van de Graff machines.
The first, a 4-MeV electron accelera
tor, can produce a continuous or
pulsed electron beam with energies
in the range of 0.8 to 4 MeV to fill
a gap betwen the energy ranges from
the other NBS machines.

The second is a 2-MeV positive-ion
accelerator llsed to meaS1l1'e neutron
cross sections, to study nuclear struc
ture with neutrons, and to calibrate
neutron spectrometers and other
neutron-measuring instruments.

The other machines include a 0.5
MeV constant potential accelerator,
which produces a stable, very-low to
very-high-current electron beam, and
an electron dynamitron that can pro
vide electron beams at high currents
with energies ranging from 0.25 to
1.5 MeV.

These four accelerators provide
radiation beams of widely varied
energy and intensity. Such beams
can be used to study the physics of
the interaction of radiation with
matter; also, the variety of secondary
radiations thus produced. A 180-MeV
synchrotron will be moved from the
old NBS site in Washington to
Gaithersburg.

Studies of this kind are of value
to the nuclear physicist investigating
neutron production by electrons; to
the radiation chemist who is inter
ested in reaction rates; to the atomic
physicist working with atomic- spec
tra; and to those who produce or
make Use of radiation to process
foods and materials.

X-ray standards and calibrations
are available over a range of 50 to
250 kv. Gamma-ray calibration
ranges, nsing cesium 137 and cobalt
60, provide for dose rates from a few
milliroentgens per hour to several
thousand roentgens per hour.

Ge1W!ral Purpose Laboratorns.

NBS lO-megawatt reactor.

Nearly 70 percent of the total space
for technical pl'ogram nse at the new
NBS site is in seven General Purpose
Laboratory (GPL) buildings erected
and equipped at a cost of $38,000,000.
Presently these buildings will accom
modate about 1,500 scientists and
engineers and their staffs who were
formerly distributed among 48 build
ings at the Washington site.

By definition, a GPL is adaptable
to most scientific purposes, permitting
areas to be converted from one use
to another, say from chemistry to
electronics, with relative ease.

The GPLs are arranged around a
central core of administration and
common use areas: the administration
building, library, auditorium, cafe
teria and shops. Radiating out from
this core are all-weather passage
ways that lead to four GPLs to the
south, Metrology, Physics, Chemistry
and Materials, and to th"ee GPLs to
the north, Polymer, Instrumentation,
and Building Research.

Speci4I-PU'rpose Laboratories. Con
strnction is underway on four special
purpose research labora.tories: Con
creting Materials, Individual, Sound
and Hazards. A Fluid Mechanics
Laboratory and a Gate House are
planned for the near future.

The COn1>rete Materiats Building
will pr"Ovide equipment for batehing,
bending and storing of aggregates
to be used in structural concrete pro
grams, in standard samples of ag
gregates and sands, and in standard
soil samples for the interstate high
way programs.

The Industrial Building will pro
vide specialized laboratories and
furnaces for work on glasses,
ceramics, crystals and metals. Ap
proximately half the space will be
used for laboratories and specialized
equipment related to textile and paper
technology, including several paper
mills of various sizes and purposes.

The Sound Laboratory, dedicated
to acoustical research, will perform
an extensive and diverse array of
sound measurements, using large
anechoic and reverberation chambers.
Calibrating microphones and vibra
tion transducers will be used for
measurement of small seismic dis
turbances.

The Hazwrds Labomtory will shel
ter activities in which there is a rela
tively high probability of dangerous
accidents. Work will be done on high
pressure, long-cha.in polymers and the
distillation of volatiles.
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9 Officers Report for OeRD Staff Assignments
Lt Col F. D. CoDaJlt. Jr.

Weapons Branch III, Research and
Development Field Command, Defense
Atomic Support Agency, Sandia Base,
N. Mex.

Before studying a year (1959) at
the Command and General Staff Col
lege, Fort Leavenworth, Kans., he
was an instructor in the Special
Weapons, Oberammergau, Germany.

A 1946 graduate of the U.S. Mili·
tary Academy, he holds an MS degree
in nuclear physics from the Univer
sity of California (1953) and an MS
in international relations from George
Washington University (1965). He
has received the Joint Service Com
mendation Medal.

LT COL DAVIS (Joseph A.) is a
staff officer in the Human Factors
and Operations Research Division,
Army Research Office (ARO). His
previous assignment was executive,
Senior Artillery Group, U.S. Army
Europe, following two years as Com
mander, 512th Artillery Group in
Germany.

In 1962-63 he was with the Opera
tions Office, Battle Staff Team, Office
of the J omt Chiefs of Staff, Wash
ington, D.C. Following duty in Viet
Nam (1959-60), he was stationed at
Ent (Colo.) Air Force Base. He also
has served at Fort Bliss, Tex., as
commander of a Missile Battalion
and as an instructor at Fort Sill,
Okla.

Col Davis joined the Army in 1945
and in 1950 received a BS degree
from Southern Methodist University.

Lt Col C. F. IlaiBb

New staff officers assign"d to the
Office of the Chief of Research and
Development include seven lieutenant
colonels and two majors.

LT COL BAISH (Charles F.), as
signed as chief of the High Altitude
Systems Branch, Air Defense and
Missiles Division, is a 1950 graduate
of the U.S. Military Academy (US
MA). In 1954 he completed the
Battery Officers Course, Fort Sill,
Okla., and two years later received
an MS degree in mechanical engi
neering from the· University of
Southern California.

From 1956-59 Col Baish was on
the faculty of the Army Artillery
and Missile School, Fort Sill, and
stayed to complete the Advanced
Officers Course in 1960. For the next
four years he served as an assistant
professor of mathematics at the
USMA.

After completing the Command
and General Staff College (CGSC)
course m 1965, the Washington, D.C.,
native served as commanding officer
of the 7th Battalion, 2nd Artillery,
Eighth U.S. Army, Korea.

LT COL CONANT (Frank D.,
Jr.), chief of the Nuclear Branch,
Nuclear, Chemical-Biological Division,
served until recently as commander
of the 72nd Armor' Battalion, 2nd
Infantry Division, Korea.

Prior to the Korean assignment
he studied a year at the Air War
College, Maxwell Air Force Base.
From 1960 to 1964 he was chief,

Lt Col S. A. Dam Lt Col L. L. deCorN9oDt

He completed the Guided Missile
Staff Officer Course in 1952 and the
CGSC course and Advanced Artillery
Officer Course in 1955. He holds the
Bronze Star and Commendation
T\,[edal with cluster.

LT COL deCORREVONT (Leon
L.) is a staff officer in the Research
Plans Office, ARO. Graduated from
the USMA in 1949, he returned in
1954 to serve three years as an as
sistant professor in the Department
of Physics and Chemistry.

Before serving with the 2nd Bat
talion, 32nd Artillery in Fort Sill,
Okla., and Viet Nam from July 1964
to September 1966, he was stationed
in Heidelberg, Germany, with the
Central Army Group (NATO). He
was assigned to the Department of
Gunnery, Fort Sill from 1958 to 1960.

Among his medals are the Legion
of Merit, Bronze Star, Air Medal,
and Korean Service Medal with four
Bronze Stars.

LT COL HANSEN (Marcus W.),
stall' officer in the Mid-Range Plans
Branch, Plans Division, is fresh
from a tour of duty with the 101st
Airborne Div. and J3, MACV, Viet
Nam.

Other assignments have included
assistant professor of military sci
ence, University of Puerto Rico;
operations officer at the Presidio,
San Francisco; and staff officer,
Operations Section, G-3, Eighth U.S.
Army.

Col Hansen received a BS degree
in civil engineering from Virginia
Military Institute in 1950 and hss

Lt Col IL W. HaII8eD Lt Col W. R. Tnm Lt Col W. H. YOUII&' IIaJ W. B. Burdeoba... IIaJ P. P. WIu1<el. Jr.
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MICOM Wins Top Awards for Improving Management

completed the Advanced Infantry
Cour e and Parachutist School at
Fort Benning, Ga., and the Command
and General Staff College, Fort
Leavenworth, Kans.

He holds the Silver Star, Bronze
Star with V device and four clusters,
Air Medal with two Oak-Leaf
clusters, Legion of Merit and the Pur
ple Heart with two clusters.

LT COL TRAVIS (William H.) is
chief of the Operations Research
Branch, Human Factors and Opera
tions Division, ARO. He recently com
pleted the Defense Systems Analysis
Course at the Institute for Defense
Analysis, Washington, D.C.

From 1963-65 he was with the
Army Materiel Command Field Office,
Sandia Base, Albuquerque, N. Mex.
He was with the Joint U.S. Military
Air Group, Athens, Greece (1961-63)
and the Nuclear Engineering Divi
sion, Picatinny Arsenal, Dover, N.J.
(1959-61).

Graduated from the U.S. Military
Academy in 1948, he has attended the
Infantry School, Ordnance School,
Guided Missile School, and the Com
mand and General Staff College.

Among his decorations are the
Distinguished Flying Cross with two
Oak Leaf Clusters, the Air Medal
with 10 Oak Leaf Clusters, two
Korean Presidential Unit Citations,
and the Bravery Gold Medal of
Greece.

LT COL YOUNG (William H.) is
chief of the Policy Branch, Review
and Analysis Division. His previous
assignment was with the Military
Advisory Command, Viet Nam, as an
adviser in the Kien Phong Sector and
a member of the Deputy Ambassador
Study Group.

From 1959 to 1962 he was research
and development coordinator in the
Combat Materiel Division of OCRD.
Other assignments have included in
structor at the Armor School, Fort
Knox, Ky., and duty in Okinawa.

A 1964 graduate of the U.S. Mili
tary Academy, Col Young attended
the Army War College, Carlisle Bar
racks, Pa., prior to recent assignment
in Southeast Asia. He has an MSE
degree from the University of Michi
gan (1959) and attended the CGSC
in 1955.

He holds the Bronze Star with
cluster and Combat Infantryman's
Badge.

MAJ BURDESHAW (William B.),
a 1953 gl'aduate of the U.S. Military
Academy, is assigned to the Air
Defense and Missiles Division. He
recently finished duty as sector ad
viser in the Tuyen Duc Province of
Viet Nam after completing the Com
mand and General Staff College
course at Fort Leavenworth, Kans.

From 1961-64 he was an instructor
at the Air Defense School, Fort Bliss,
Tex., following a tour of duty at Fort
Sill, Okla. Other assignments include
tours in Athens, Greece; Augshurg,
Germany; and Fort Campbell, Ky.

Maj Burdeshaw has an MS degree
in electrical engineering from Georgia
Institute of Technology (1961).

Among his decorations are the Com
bat Infantryman's Badge, Purple
Heart, Air Medal with Oak Leaf
Cluster, Bronze Star Medal (with
valor) and Oak Leaf Cluster, and Gal
lantry Cross with Silver Star (Viet
Nam).

MAJ WINKEL (Paul P., Jr.), an
officer with c.xtensive helicopter ex
perience, has joined ARO's Opera
tions Research Advisory Group as a

Methods improvement activities of
the U.S. Army Missile Command won
two of five first-place awards in the
annual competition sponsored by the
Industrial Management Society.

The awards were presented last
month at the Society's 30th Anni
versary Industrial Engineering and
Management Clinic in Chicago, m.
Representing the Missile Command at
the ceremony was Col E. J. McGinnis,
director of Procurement and Pro
duction.

The Missile Command achieved
recognition for production of two
films that won top honors and an
other film that shared a second-place
award.

"Value of the LAW," a 16-minute
film, depicts Value Engineering tech
niques used during R&D work on the
LAW lightweight assault weapon.
"Double '0' 16" is a 20-minute film
showing advances in the state-of-the
art in automating input, storage,
retrieval and display of technical
data.

The second-place film is "Trade
mark of a Craftsman," reporting on
the Zero Defects program.

"On-Time Delivery," a film pro
duced by the Missile Command for
Anniston Army Depot, also received
a first-place award. All of the films,
in color and sound, were produced
by the Pictorial Division in the As
sistant for Communications Office,
Support Operations Directorate. RCA
Co. provided services under contract.

Missile Command personnel who
assisted with production of "Value of
the LAW" include Arthur E. Harvey
and Raymond G. Weber, Procurement
and Production Directorate; Orris H.
Cox and Gustus Grace, Arsenal Sup
port Operations Directorate; and
Raymond W. Turner, TOW Project
Office.

military adviser. His previous as
signment was with the 1st Cavalry
Division (Airborne), Viet Nam.

A 1956 graduate of the U.S. Mili
tary Academy with a del\Tee in mili
tary science, he has done graduate
work at the Uuiversity of Maryland
and George Washington University
and has attended several military
schools.

In 1964-1965, he served ,vith the
11th Assault Division during the re
volt in the Dominican Republic. He
has also served in Korea.

Maj Winkel holds the Distinguished
Flying Cross, the Bronze Star, Air
Medal with valor with Oak Leaf
Cluster, ) ir Medal with 15 OLCs
and the Army Commendation Medal.

Kenneth E. Joy and William T.
Anderson, Quality and Reliability
Management Office, worked on
"Trademark of a Craftsman."

Assisting with "Double '0' 16"
were Gilbert Penny; James H. Pea
cock, Frank ~. Graven, John W.
Ecklin and Rolimd L. Guard, all of
the Procurement and Production
Directorate, and Howard Gates,
Arsenal Support Operations Directo
rate.

Medaris Visits R&D Adivities

MAJ GEN John B. Medaris (USA,
Ret.), CG of the former Army Ballis
tic Missile Agency, Redstone Arsenal,
Ala., which launched the first U.s.
<atelJite (Explorer I), Feb. 1, 1958.
examines a new 40mm proximity
fuze at Harry Diamond Laboratories
(HDL), Washington, D.C. Evan D.
Fisher, BDL, explains the mechanism.
General Medaris reuntly visited
Army agencies in the Washington
area, including the U.S. Army Re·
search Office, Arlington, Va. He com
manded the U.S. Army Ordnance litis
sile Command at Redstone Arsenal at
the time of his retirement.
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Armed Forces Radiobiology Research Institute Ups Capability
Created five years ago to respond

to Anny, Navy and Air Force ques
tions concerning effect of ionizing
radiations on biological systems, the
Armed Forces Radiobiology Research
Institute (AFRRI) is developing a
research capability perhaps un
equalled in the Free World.

The AFRRl's stated mis ion is:
"To conduct scientific research in the
field of radiobiology and related mat
ters that are essential to the medical
support of the United States Military
Services, to national welfare, and to
the well-being of mankind,"

Quite simply, this means that the
Institute is interested, ultimately, in
the effect of radiation on man. Pri
mary emphasis in AFRRI research
is placed on military application.
Auxiliary benefits from its programs
are seen in the areas of increasing
current knowledge in the use of con
trolled, safe amounts of nuclear
energy for medical purposes, as well
as in the fields of health physics and
radiation protection.

AFRRI programs are developed
and conducted by civilian and mili
tary investigators in four scientific
departments: Behavioral Sciences,
Experimental Pathology, Radiation
Biology, and Physical Sciences.

The Institute is currently engaged
in nine major subtasks, broken
down into about 40 work units. Pro
grams range from an evaluation of
racUation-induced injury and recovery
mechanisms at the cellular and sub
cellular levels through organ and
systems effects to an analysis of total
animal response, including behavior.

Although understanding the effects
of ionizing radiation on man is the
objective of AFRRI research pro
grams, human specimena are not used
for experimentatio~.The closest to an

SAM THE PHANTOM MAN, the
plastic tissue equivalent of an adult
male, is inspected during radiation.
measurement test by Lt Col Clarence
Duritzky, senior investigator, AFRRI
Radiological Physics Division.

AFRRI TRIGA Mark F Reactor

exception to that rule is "Sam," a
tissue-equivalent plastic phantom
used to simulate man in size and
composition. A variety of measuring
devices can be implan ted easily in
Sam's plastic body to tell investiga
tors a great deal about radiation
depth dose patterns and mechanisms
of energy deposition.

Sam, however, cannot provide all
the information needed. For infonna
tion on living systems, researchers
turn to animals' ranging in size
from mice to she. AFRRI veteri
narians, Air Force Capt Frank
Dixon and Army Capt Donald
DeYoung, maintain a full history on
aU animals in residence at the Insti
tute.

Additional animals are maintained
at stock farms or purchased from
top-ranking suppliers. The animals
are eared for by trained handlers,
all of whom participate in various
training programs which can lead to
their certification by the Animal
Care Panel as Junior or Senior Ani
mal Technicians.

Results of AFRRI research are
given practical interpretation to the
military field commander with the
help of the Institute's Military Ana
lysis Department. Under the di.rection
of Army Medical Service Corps Col
D. H. Behrens, the department acts
as a translational link between re
searcher and the military services.
Its functions are to relate the l'esults
of AFRRI research to military prob
lems and, conversely, to translate
militar~' requirements into a language
meaningful to the investigator per
forming research.

To date the AFRRI research pre>
gram has been keyed to military re
quirements. The director is author
ized, however, to make AFRRI facili
ties available to qualified scientific
personnel from other organizations

for independent research and study
ns deemed appropriate.

Agencies which have done collabo
rative work at the Institute include
the National Institutes of Henlth,
Walter Reed Army Institute of Re
search (WRAIR), School of Aero
space Medicine at Fort Sam Hous
ton, Tex., the U.S, Tl'easury Depart
ment, and the U.S. Food and Drug
Administration.

AFRRI currently uses a TRIGA
Mark F nuclear reacwl' as its princi
pal source of radiation for experi
ments. Scheduled for activation in
January 1968 is an electron linear
acceleration (LINAC) that will have
uniqu.e capabilities as compared with
some 75 Unear accelerators installed
throughout the U.S. and abroad.

Additional radiation sources avail
able to AFRRI investigators include
250- and 300-KVP X-ray machines
and a positive-ion accelerator. A
cobalt irradiation facility is also
planned as part of the AFRI's devel
oping radiation source complex.

The AFRRI-TRIGA reactor, oper
ated ill either a steady-state or pulse
mode, produces a mixed field of fis
sion spectrum neutron and gamma
radiations. In the steady-state mode
it can develop power levels of 100
thennal kilowatts 'ndeflnitely or a
level of 1,000 kilowatts for periods
of ten minutes. A license amendment
is presently pending that will author
ize 1,000 kilowatt continuous opera
ti9n.

When pulsed, it can reach a peak
power of 1,800,000 kilowatts, with
..Aa i. required. all aspee~ of In...qtlgatl,.e

problem.8 i-nvol"ine the UR. of laborator]" ani
mala IpoMorted by DOD compontn.... *re con·
duc:ted .eeordina' to the principles in the
"Guide for Laboralol'3' Animal Fa.dlltiq and
Caret' pre-pared bT tile N dional Ac:ade.m7 01
8clenc.e.....N.tlow Jl.eHa.rcb CouDelL

TRI·SERVICE staffing of Armed
Forces Radiobiology Research Insti
tute is represented by HMI Ralph
Bingham, U.S. Navy, .lI1/Sgt Don
Quick, U.s. Air Foree, and Maj Doug
las A. Hughes. U.s. Army, head of the
Reactor Div., Physical Sciences Dept.

16 ARMY RESEARCH AND DEVELOPMENT NEWSMAGAZINE Decembt! r 1966



Capt J. S. Burkle. USN
AFRRI Direetor

a pulse half-width of appropriately
10 milliseconds, to produce short
duration high-intensity mi.xed radia
tion fields.

The present performance capability
of the AFRRI-TRIGA reactor reflects
an upgrading of characteristics,
accompllshed by changing the casing
of the fuel elements to stainless
steel. Other programs for upgrading
the reactor system are constantly
in progress so that the reactor may
meet continually changing require
ments of biological research protocols.
The reactor updating is under the
guidance of Maj Douglas A. Hughes,
U.S. Army Corps of Engineers, head
of the Reactor Division.

The AFRRI reactor is licensed and
inspected by the United States Atomic
Energy Commission and all reactor
modiftcations and improvements re
quire AEC approval. Members of the
AFRRI civilian and military staff
performing as operators must be
licensed by the AEC.

One distinguished feature of the
AFRRI-TRIGA reactor is its mobile
core, which can be positioned to
serve either of two exposure rooms.
The larger 20' x 20' x 9' room is for
mixed fast-neutron and gamma ex
periments. The exposure area of the
smaller room is separated from the
core by a tank of heavy water (D,O)
so that a relatively pure thermal
neutron flux is obtained.

A combined closed circuit television
and video tape system is used to
monitor and !'Bcord audiovisual data
from ongoing experimentation in
either e.xposure room. Other electronic
means also are used to obtain be
haviorial and physiological data dur
ing and immediately after biological
specimen irradiation.

These methods provide necessary
scientific information for the period
of time during which the specimens

cannot be directly observed or re
trieved from the exposure room
either because of radiation safety
considerations or because of the time
required to open the 12-foot-thick, 48
ton concrete entrance door.

The LINAC to be installed at AFR
RI, being built by Varian Associates
of California at a cost of about $1.5
million, will be the first LINAC used
excnsively for radiological research.
Its uniqueness stems from its in
~reased beam current (3 amps, do.r
mg pulse, at 10 MeV) and its long
pulse (10 microseconds). Maximum
beam energy will be about 50 MeV.

A low-intensity source of 14 MeV
neutrons currently in use at the
AFRRI is a postive-ion accelerator
(PIA). Because of the size of the
radiation field and the relatively
Jow dose rates, this machine is used
primarily for small specimen studies.

The AFRRI facility is so designed
that the large reactor and the LINAC
exposure rooms are connected by beam
ports, thus permitting simultaneous
exposure from more than one source.
The advantages and desirability of
adding the radjations from a high
intensity neutron accelerator to the
mo.ltiple-exposure complex are being
considered.

In view of the mdespread po.blicity
given in September 1962 to dedication
of the 50,OOO-watt reactor for bio
logical research at Walter Reed Army
Institute of Research, Washington,
D.C., a logical- question is:

How do the experimental programs
at the Armed Forces Radiobiology
Research Institute and at Walter
Reed complement and augment each
other?

AFRRI Director Capt Joseph S.
Burkle, U.S. Navy Medical Corps,
answers as follows:

"Athough both the AFRRI and
WRAlR research programs are
centered on the biological effects of
exposure to nuclear radiations, the
AFRRI program is concerned with
studying the prompt biological effects
of a wide range of nuclear radiation
doses."

By comparison, the work at
WRAIR focuses mainly on low-dose
chronic exposures. Specifically, the
WRAIR research objective has been
defined as "... a contino.ing explora
tion into life processes in animal tis
sue when subjected to radiation, and
:-",hat can be done by way of develop
mg protective measures in addition
to therapy after exposure."

Chartered in May 1961, AFRRI be
came a tri-service element of the De
fense Atomic Support Agency (DA
SA) * in July 1964. Physically 10-

Col Louis E. Browning, USA
AFRRI Deputy Director (O&A)

cated on the grounds of the National
Naval Medical Center, Bethesda, Md.,
jt is authorized a staff of 196 civilians
and 60 officers and enlisted personnel
from the three military services.
Each of the Services is represented
additionally by a member of its Medi
cal Services on the AFRRI direct
orate.

Col James T. Brennan, U.S. Army
Medical Corps, credited in the record
and by working associates with being
the founding father and director of
AFRRI do.ring its first five forma
tive years, retired in June 1966.
Capt Joseph S. Burkle, succeeded him.
Deputy Director (Operations and Ad
ministration) Col Louis E. Browning,
MC USA, is the Army representative.
Deputy Director (Scientific) i'S Dr.
Harold O. Wyckoff, internationally
known scientist in radiation resea.rclt.
His deputy is Lt Col H. B. Mitchell,
USAF MC.

In conducting its research program
to meet military needs, the AFRRI
directorate receives guidance from a
board of governors, consisting of the
DASA Director, as chairman and the
Surgeons General of the three serv
ices as members. The board meets
periodically to review the AFRRI's
current and planned scientific pro
gram.

That program with its present
and anticipated resources-radiation
sources, facilities, and trained per
sonnel-is providing constantly more
sophisticated methods for a thorough
study of the prompt effects of ioniz
ing on bjological specimens.

• Tbe Defense- Atomic Support A.61c;r (DASA..)
11 the joint 8<en'JCeI or..anlutloJ] whkh plan..
and coordlnaR8 the Defense Department~8n'tl
dear weapon. programs. Itli DoD relponal.
bWties indude nuclear weapons e.trecta
reR8reh and underground leat prorrama,
monJtorin.a of the nuclear .tock))i]e lind
mainlalnln. I'Udinell8 to ruame atmospheric
tetlina' aboald It ever b«ome neeeuary.
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DOC, Tri-Service STI Leaders Review Information Progress

Veteran R&D Officer Commands Edgewood Arsenal

Liaison Officers Brief Agencies on DDC Services
To assist user agencies in obtaining the full benefit Defense Documentation

Center (DDC) services, liaison officers from the Army, Navy and Air Force
are providing unclassified briefings upon request.

The Army liaison officer is Lt Col Raymond L. Farmer and he has heen
much in demand recently as word spreads that he will give a briefing tailored
to the desires of a particular agency-from 30 to 90 minutes. A supporting
documentary film (MF 3S--5187) is available also, with or without his briefing.

The DDC liaison officer briefings are provided to meet a widely recognized
need for more complete information about Defense Documentation Center
services, and knowledge of how to use these services.

Despite the fact that the DDC is the successor to the long-established Armed
Forces Scientific and Technical Information Agency (ASTIA), many scien
tists, engineers and technicians in the field are still not fully familiar with
the scope of services available, Lt Col Farmer stated.

For example, the DDC provides, without cost to the user, announcements
of available documents, full-size or microfiche copies of research and develop
ment reports, bibliographies, referral and other services to registered users.
DDC services are available to the Military Departments, other Federal
agencies and to contractors, subcontractors and grantees engaged in Depart
ment of Defense activities.

Agencies interested in arranging for a briefing may contact Lt Col Farmer
at the Defense Documentation Center, Defense Supply Agency, Alexandria,
Vt., 22314, or by calling Oxford 8-8067. Agencies interested only in the film
may borrow it from the same address or from the Army Audio-Visual Support
Center which serves their individual areas.

Defense Documentation Center,
Army, Navy and Air Force leaders
concerned with developing a decen
tralized, integrated and efficient sys
tem of collecting and using scientific
and technical information convened
Nov. 4 for a review of progress.

Director of Army Technical Infor
mation Col Dale L. Vincent opened
the meeting at the DDC, Cameron

An Army Chemical Corps career
officer and a veteran in key assign
ments in Army research and develop
ment is the new commanding officer
at Edgewood (Md.) Arsenal. Col
William W. Stone, Jr., assumed com
mand Nov. 1 when Col James H.
Batte, CO since May 1965, was as
signed to the U.S. Army Advisory
Group in Korea.

Col Stone had served since Septem
ber 1965 as Director of Research,
Development and Engineering, U.S.
Army Munitions Command, Dover
N.J., following a 12-month tour as
commander of Dugway (Utah)
Proving Ground.

Commissioned in the Army Air
Corps follo.wing graduation from the
California Institute of Technology in
1941, he served as a meteorologist
until 1943 and later joined the Man
hattan Project.

In 1958-59 he was executive to the
first Director of Army Research,
and Development.

Col Stone holds bachelor's and

Station, Va., as the host officer and
outlined the objectives of briefings
given later by representatives of each
of the agencies. About 100 persons
participated.

DDC Administrator Dr. Robert
Stegmaier summarized DDC opera
tions, present capabilities, projected
growth to meet the rapidly increasing
demands from Government and the

master's degrees in physics from the
California Institute of Technology.
His decorations include the Legion of
Merit and the Army Commendation
Ribbon with four Oak Leaf Clusters.

SWORD OF COMMAND passes from
Col James H. Batte (left) to Col Wi!
\ism W. Stone who reeently took com·
mand of Edgewood (Md.) Arsenal.

outside scientific community, and his
views regarding what needs to be
done by way of concerted future
planning.

Although DDC capabilities for
rapid and efficient response have in
creased tremendously through changes
to produce an "organizational entity,"
with an expanded work force and the
most modem automatic data and in
formation processing equipment. Dr.
Stegmaier stressed that a great deal
remains to be done on system devel
opment to achieve objectives.

Required, he stated, is "substantial
improvement in the interfaces of ef
fort among the cooperating agencies
and the industrial and academic or
ganizations involved in scientific R&D
activities."

To establish "better order and
authority," Dr. Stegmaier said that
coordination and integration of ef
fort among participating organiza
tions depending upon DDC service
must be achieved in the framework
of a "total scientific and technical
information utility complex."

That evaluation of the overall state
of progress was supported by Edward
K. Grimes, Air Force scientific and
technical information program man
ager, who said:

"My personal opinion is that we
are only half effective and that we
are at least two to three years away
from achieving full-scale operations
to meet requirements in a more satis
factory manner."

One of the difficulties as viewed
by Grimes is that the STI Program,
although backed solidly by each of
the agencies concerned, is still not
regarded as "a first-line activity-it's
an R&D support activity." To achieve
the massive effort required, he said,
ma.-.rnnum top-level advancement of
the program is essential. The level
of support is good, he said, but it
must be improved.

Another critical requirement he
cited is a more effective education
program to train users how to take
full advantage of the rvices cur
rently available--"you have to make
it easier for the user to use the in
formation than not use it."

Office of Naval Research STI Co
ordinator Robert Hayes presented a
comprehensive report on the evolution
of the Navy STI Program, dating
back to 1946, and an evaluation of
current effectiveness of effort to join
with other Federal agencies in co
ordinated program development.

The review included an explanation
of NARDIS {Navy Automated Re
search and Development Information
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System), established in January 1964
by the Secretary of the Navy, and
Project LEX to provide an opera
tional manual and thesaurus of STI
terminology (the latter a tri-Service
activity).

An overview of the Army STI
Program was presented by Peppino
Vlannes, deputy director of Army
Scientific and Technical Information.
Distributed in support of his presen
tation was a brochure published in
September 1966, "Aspects of the
Army Scientific and Technical In
formation Program."

Highlighting his discussion was an
explanation of the Army's newest
concept of achieving a more manage
able approach to the organization of
the STI Program through use of a
triaxial "Information Matrix."

Disoussed in detail elsewhere on this

page in a byline article by Col Vincent,
the Information Matrix approach
provides for the organization of in
formation-handling effort' along the
intersccting axes of: 1) resourcee,
disciplines and commodities; 2) oper
ations and procedures; and 3) repre
sentations concerned ,vith forms,
format, languages and media.

The presentation reported on such
Army projects as ATLIS (Army
Technical Library Improvement
Studies), EDIS (Engineering Data
Information System), CIDS (Chem
ical Information Data System), IDEA
(Information and Data Exchange
Experimental Activities), and orga.
nization of Technical Data Systems
in a Multidimensional Context.

Vlannes said that the first of the
Army-developed (by Walter Reed
Army Institute of Research person
nel) Army Chemical Typewriters

(ACT) were delivered recently and
that an interface with an M-18
computer has been tested successfully.
An experimental 5-station network
using the ACT-computer interface for
the Chemical Information Data Sys
tem is expected to become operational
in 1967.

Each of the presentations was fol
lowed by a lively questions and
answers session monitored by Martin
Weik of the Army STI Division. The
questions delved deeply into many of
the most difficult problems with which
STI leaders are wrestling. One of
the final questions was:

"Why can't I go through the De
fense Documentation Center to gather
information from any other Federal
Government agency?"

The answer: "That day will corne
-but don't ask me when '"

Information Matrix Concept Offered as Management Tool
myriads of ambiguous, undisciplined
information-handling problems. Sepa
rately identified problems then could
be classified and related one to an
other.

In turn, the information tech
nologist would be provided with an
objective approach for evaluation.

(Continued on page !O)
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with the rapid progress of informa
tion technology and the lack of defi
nition of parameters of the problems,
obscure the a.pproach to effective
organization and distribution control
of information and data.

Properly defined and identified, the
parameters could be fragmented to
define, identify and isolate the

Col Dale L. Vincent has senJed
since Aug. 14, 196~ lUI direetor of
Army Teehnieal Inf()'l'fTl,(dion and
ehief, Seientific and Tecknieal Infor
maliion Division, Army ReseQll'ch. Of
fiu of the Chief of R&D.

BackW. by !7 years military service,
he graduaud from the University
of Wyoming in 191,8 with. a BS degree
in general engineering and received
a master's degree in business admin
istration from Stanford University
in 1958. His military schooling in
cludes the Army Chemical School,
Infantry School, Naval Intelligence
School (Russian Language), Com
mand and General Staff College, and
the Armed Forces Industrial College.

By Col Dale l Vincent
Without being too unrealistically

fanciful, the arena of information and
data handling to meet requirements
of scientists, technicians and man
agement may be likened to a ;ungle.
With understandable and possibly
questionable facetiousness, some who
labor in the troubled environment are
disposed to apply the term freely.

Certainly no one can be deeply
involved without recognizing that
literally millions of "panthers"-pre
hensile problems, that iSo-lurk deep
in the underbrush of controversy and
confusion. Some are known, SOme not.

Similarly, a vast variety of poten
tial solutions are being advanced by
predatory exponents. Again, some
are good, some not. Obviously, what
is needed to work out of the mll2e,
jungle, tha.t is, is a. rational assem
bly of critical factors.

The varying languages used by the
inha.bitants of our jungle, compounded
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Polk Assumes Deputy Post at TECOM; Hanchin is CofS

Infonnation Matrix Offered as Management Tool
(Conti7l1l.ed from page 19)

More importantly, it would give the
line manager a rational and com
parative criterion for decision-with
out being encumbered by the language
difficulties associated with informa
tion proces ing.

Review recently of more than 50
Army manual and machine-assisted
information systems revealed that
each requires spedfic information
handling operations to be performed
on specifically identified info."Ination
resotwces existing in various repre
sentations (media, formats and lan
guages). A oomparatively simple ap
proach to parametric definition and
identification display these require
ments in a general coordinate system
in 3-dimensional form (Figure 1).

An information handling problem
then may be identified at each inter
section of the coordinates. For ex
ample, store (operation) chemical
structuYes (information) on magnetic
tape (medium); retrieve (operation)
engineering drawings (information)
stored on microfilm (medium); or,
more simply, index (operation) math
ematics (information) reports on
microfiche (medium).

Considering only currently identi
fied information resources (approxi
mately 2,000), information handling
operations (about 60) and represen
tations (40), nearly five million
specific information handling prob
lems can be identified, classified and
interrelated.

Each coordinate axis of the in
formation matrix is divisible into
another set of multidimensional co
ordinates. These assist in further
defining the information handling
problem identified by the major axis.

For example, the information re
sources coordinate would consist of a
set of three minor coordinate axes:
one for the basic scientific discipline,
e.g., chemistry; one for the mission
oriented activities, e.g., counterin
surgency; and one for materiel in
formation, e.g., missiles.

A further fr'agmentation, which
belongs to the information tech
nologists and need not concern the
line manager or information user,
occurs in terms of "hard data" (data
organized into specific sets of data
elements subject to quantitive re
trieval with actual keys) in contrast
to "soft data" (infonnation in loosely
defined packages subject to qualitative
and subjective retrieval with sets of
descriptors)-for example, infonna
tion contained within technical re
ports.

Similarly, the coordinate axis for

information representation is divisible
also into a set of multidimensional
coordinates, since specific subject in
formation may be expressed in various
media, e.g., tapes, cards and films;
with several formats, e.g., books, re
ports, journals and programs; using
several languages, e.g., natural and
artificial.

A structure for handling informa
tion and for improving effectiveness
of information-handling activities can
be constrncted within an organiza
tion by applying the information
matrix concept in accordance with
specific information requirements.

Each information system in an
organization can be represented in
the information matrix as a point,
line, plane or volume. The data and

After serving as chief of staff since
August 1965, Co! John F. Polk is the
new deputy to Maj Gen Leland G.
Cagwin, CG, U.S. Army Test and
Evaluation Command (TECOM),
Aberdeen (Md.) Proving Ground.

Former Deputy CG (Brig Gen)
John K. Boles, Jr., is assigned to the
Defense Communications Agency
planning group in Washington, D.C.
Col Ralph J. Hanchin who has headed
the Management Science and Data
Systems Office since TECOM was or
ganized in July 1962, is the new chief
of staff.

Col Polk was in Viet Nam in 1963
as deputy commander of the U.S.
Army Support Group when he was
assigned as director of personnel and
training activities at TECOM. Prior
to the Viet Nam tour, he was deputy

TEST AND EVALUATION Com
mand Chief of Slaft" Col Ralph J.
Hanchin (Iefl) and Deputy Com
mander Col John F. Polk at APG, Mel.

information itself, the operations
being performed on the data and in
formation, and the media being used
to represent the information, can be
identified readily and traced through
the coordinates.

Logically, and certainly hopefully,
it appears that the information ma
trix will serve as one of the addi
tional tools in identifying areas of
duplication and omission in informa
tion and data handling, provide visi
bility into all pertinent activities, and
provide the line manager with cost
effectiveness alternatives.

Over a period of time, it is envi
sioned that a detailed "matrisized"
inventory of information and data
systems would provide rational guid
ance for comprehensive and practi
cable organizational information pro
grams both in and out of the Federal
Government.

president and later president of the
Armor Board at Fort Knox, Ky. Ear
lier, he served three years as a mili
tary attache with the U.S. Embassy
in Ireland.

A graduate of the U.S. Military
Academy in 1937, Col Polk first
served in the Infantry. During World
War II, he served with the 1st Cav
alry Division in the Pacific and re
mained with mounted and armored
units until 1953, when he joined the
G-3 section of U.S. Continental Army
Command, Fort Monroe, Va. He was
CO, 4th Reconnaissance Battalion in
Austria from 1950--li3 and spent four
years at Fort Riley, Kans., on the
staff and faculty of the Army Ground
General School.

Col Polk is a graduate of the Com
mand and General Staff College and
the Armed Forces Staff College.

COL HANCHlN entered the Army
in 1935 after attending the Cleveland
(Ohio) School of Architecture, West
ern Reserve University. He graduated
in Field Artillery from the U.S. Mili
tary Academy in 1939 and in World
War II commanded the 766th Field
Artillery BattaUon in northern Italy.

He served in China with the U.S.
Military Advisory Group from 1947
49 when he was assigned to the Mu
nitions Board in Washington, D.C.

After a tour of duty with the 1st
Infantry Division in Europe, he spent
four years as professor of military
science and tactics at the University
of Kansas. He joined USCONARC in
1961 after a year in Viet Nam with
Military Assistance Advisory Group.
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Contracts Exceed $287 Million for ROTE for practice projectiles for the M60
tank.

The Koehring Co. received a $2,347,
130 contract for diesel-engine crane
shovels. Facilities for the production
of bomb components will be provided
by the American Machine and
Foundry Corp. for $2,322,'163. The
General Electric Co. received a $2,
155,320 modification for repair parts
for the 7.62mm aircraft guns.

Contracts under $2 million include:
Bulova Watch Co., $1,995,752, for
rocket fuzes; Maremont Corp., $1,
964,098, for gun barrels and inspec
tion equipment; Hamilton Watch Co.,
$1,798,651, for rocket fuzes.

Union Carbide wj]] receive $1,580,
922 for dry batteries for radio sets;
the Appalachia Power Co., a $1,522,
197 modification for operation of the
power plant at the Radford Army
Ammunition Plant; and the National
Lead Co., $2,942,017 for body assem
blies for the CBU 14A/A canister
bomb unit. Similar items will be pur
chased from Honeywell, Inc., for $1,
407,356.

Fairchild Camera and Instrument
Corp. received a $1,341,000 modifica
tion for 2.75-inch rocket fuzes. Nor
ris Thermador Corp. gained a $1,330,
947 modification for procurement of
neW production equipment and reacti
vation of existing equipment at the
Army Ammunition Plant at River
bank, Calif.

Other modifications included $1,
156,464 to Wittronics Manufacturing,
Inc. and $1,152,360 to General Time
Corp. for 2.75-inch rocket fuzes.

Mohawk Rubber Co. received a $1,
106,000 contract for pneumatic tires,
and the Goss Co. will furnish equip
ment to the Electronics Command for
$1,000,000.

Picatinny Develops Mine-Field Demolition 'Skids'
Remote-control blasting of enemy nique developed at Picatinny Arsenal,

mine fields by rockets trailing stri.ngs Dover, N.J.
of explosives launched from amphib- The fully loaded rowboat-like skids,
ious demolition "skids" is a new tech- designated M173, can be towed over

land or water and fired by any ve
hicle containing a 24-volt direct
current power supply.

Constructed of waterproof fiber
glass, the skids are 12 feet long and
I) feet wide. When loaded with
launcher, rocket and explosi.ves string,
a skid weighs 3,000 pounds.

Plastic explosives are coiled in the
center section of the skid and attached
to an M95 "j ato" rocket. When pro
jected across a mine field, the rocket
trails an armed explosive charge
series that in turn explodes mines
planted in its path. The rocket's tra.
jectory is halted by an arresting wire
attached to the skid.

ville Manufacturing Co. is for metal
parts for the CBU 14A/A canister
bomb unit. Similar parts will be pur
chased from ACF Industries for
$4,087,241 and from the Batesville
Manufacturing Co. for $4,083,460.

Bell Helicopter Co. will provide
main motor hub assemblies for the
UH-1 aircraft and gear box assem
blies for $4,067,871. United Aircraft
Corp. will furnish components for the
Flying Crane helicopter for $3,500,
000.

Metal parts for 750-pound bombs
will be purchased from the American
Machine and Foundry Co. for $3,351,
841. Magnavox Corp. received a $3,
000,000 contract for radio communica
tion sets (AN/ARC-131).

Two contracts totaling $2,916,387
were awarded to the Radio Corp. of
America for lightweight radio sets
and portable radios. The General Tire
and Robber Co. received a $2,843,740
contract for 7.62mm rille stock as
semblies.

Holston Defense Corp. was awarded
a $2,668,390 modification for explo
sives and operation and maintenance
activities at the Holston Army Am
munition Plant.

A propellant research program will
be conducted by the Rohm and Haas
Co. for $2,500,000. Harber-Green Co.
received a $2,465,990 contract for 10
diesel-engine asphalt mixing plants.

Telescopes, telescope equipment and
hanger assemblies will be purchased
from the American Cyroscope Makers,
Inc., under a $2,445,458 modification.
Kennedy Van Saun Corp. received a
$2,377,120 contract for metal parts

U.S. Army contracts totaled $287,
129,614 for research, development,
testing, evaluation and R&D procure
ment since reported in the November
edition of this publication.

The U.S. Rubber Co. received the
largest amount, $52,571,749 for am
munition, explosives and tires. The
Ford Motor Co. will get $33,720,544
for l4.-ton trucks and AVCO Corp.
will be paid $24,204,760 in four con
tracts for modification kits and air
craft engines.

Four contract modifications totaling
$20,290,928 with the Martin Marietta
Corp. will continue research, develop·
ment and modification of the Pers.hing
weapon system.

Silas Mason Co., Inc., received a
$17,644,304 modification for loading,
assembling and packing artillery am
munition, and the A. O. Smith Corp.
will receive $8,473,009 for metal
parts for 750-pound bombs.

Sp.erry Rand gained a $9,637,599
modification for explosives and opera
tion and maintenance activities at the
Louisiana Army Ammunition Plant.
Atlas Chemical Industries will pro
vide the Army with TNT and with
maintenance activities for $7,107,879.

Continental Motors Corp. received
a $6,476,742 third-increment contract
fQr engine assemblies with accessories
for l,G.-ton trucks. Clark Equipment
Co. \vill supply industrial tractors for
$6,303,202.

Two contracts with the Hughes
Aircraft Co. totaling $5,667,972 are
for research and development of the
TOW missile and a modernization
program for the AN/TSQ-57 Fire
Distribution System for the Marine
Corps.

Hercules, Inc., received a $5,392,600
modification for propellants, explo
sives and operation and maintenance
activities. Three modifications totaling
$4,674,805 went to the Chrysler Mo
tors Corp. for one-ton power wagons,
engine assemblies for ~-ton trucks,
and booster adapters for bombs.

Two contracts totaling $4,361,821
with General Motors Corp. provide
for continuation of the ARPA-spon
sored supervelocity range program,
regulators for trucks, and repair
parts for the General Sheridan ve
hicle.

The Philco Corp. won contracts
totaling $4,300,000 for continuation
of R&D on the Chaparral air defense
missile system, a voice access system
and auxiliary items. Cluster bombs
and dispenser components will be pur
chased from Aerojet General Corp.
for $4,735,412.

A $4,171,813 contract with the Sco-
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Impact of Combat Use of Helicopters on Army R&D Effort

VB-ID, workhorse of today'B airmobile Army. stands by to transport troops
for an assault. The ''Ruey'' can carry 11 soldiers fuUy equipped for combat.

(Continued from page t)
For the very heavy, awkward load.

the Army is evaluating the CH-54
Flying Crane, currently capable of
lifting 8 to 10 tons, though the Army
would like ultimately to have a 20
ton-lift capability.

All of these aircraft are products
of an R&D program geared to specific
requirements from the Army in the
field. The newer models are vast im
provements over their 1950-era pred
ecessors. In their future replacements,
we are striving for the same or an
even higher degree of operlj-tional im
provement.

With official recognition that there
is a useful place for the helicopter
on the Army's rolls, there has been
an ever-widening scope of require
ments levied on Army R&D. Experi
ments and studies showed that the
troop-carrying helicopter could give
the Army tremendous tactical mobil
ity, which the helicopter of 1952. ,vith
its limited load, range and high main
tenance requirement could never do.

In concert with industry, the Army
began an accelerated effort to develop
new aircraft capable of carrying a
full squad or more, lifting a 105mm
howitzer, and being maintained in the
field by a mechanic with the tools in
his tool bol<.

As part of this effort to develop a
second-generation family, the Army
has been actively looking for better
vehicles than the pure belicopter. This
is the basis for the Army'S participa
tion in the s<>-called V/STOL pro
grams-Vertical and Short Takeoff
and Landing aircraft. In concert

with our sister Services, we have ex
plored a number of new approaches
-the Lockheed augmented jet-ejector
Hummingbird program, the tri-Serv
ice Hawker-Siddeley vectored-thrust
P.1127 program, and the GE/Ryan
Fan-in-Wing. Other programs have
included the Curtis X-19 tilting prop,
the Bell tilt-ducted-fan X-22, and the
LTV tilt-wing XC-132, all of which
are different approaches to V-STOL
technology.

These are novel solutions to the
problem of short runways, but the
Army believes that they are not yet
within the state-of-the-art to the ex
tent that they can live in the raw
unrefined environment of the Army
in the field. A discouraging factor is
the very high cost predicted for such
aircraft. Consequently, the Army is
not currently planning to go into full
development of any of these concepts.

Present indications are that the
Army's requirement for substantially
improved second-generation 'capability
probably can be met best by a com
pound or composite-type winged heli
copter. Several arrangements are un
der consideration. 'One would unload
or feather the rotor after take-of!' and
use a jet engine for forward thrust.
Another would stow the rotor during
forward flight and use conventional
propellors for thrust. Other concepts
would apply a jet principle to the
rotor blades or would tilt the rotors
for vertical or forward flight.

The demand for better power plants
for helicopters has resulted in far
more efficient engines. The bigger,
more powerful turbine engine of to-

day's and tomorrow's Army aircraft
is an exceedingly complex item. It has
become increasingly apparent (par
ticularly as a result of Viet Nam ex
perience) that it is essential to de
velop concurrently with any aircraft
a ystem of maintenance and reliabil
ity-testing equipment which can be
used by the Army under the most
basic field conditions.

The Army's present "off-the-shelf"
turbine engine test stand is a useful
item but within limits. Certainly it
saves thousands of manhours and
money in engine checkout, but it is
not capable of handling all of the
types of engines in the current and
foreseen aircraft inventory. Neither
is it air-transportable, for field usage,
since each of its two modules weighs
some 21 tons.

Consequently, the Army is acceler
ating development of a new light
weight test stand which will meet the
Viet Nam requirement, thereby elimi
nating the necessity of returning en
gines to CONUS depots which could
have been repaired in the field-if
adequate test equipment were avail
able to save time and reduce costs.

The impact of the helicopter on the
Army's modern warfare mobility re
quirements may properly be consid
ered epochal. Its impact on the weap
ons business has been little less
phenomenal. As tests and experience
proved that the armed helicopter was
a necessity for successful airmobile
operations, requirements for new
aerial weapons were added to the
R&D program.

At first the answer was provided
by jerry-rigging onto the airframe a
variety of existing weapons systems
-.30 caliber or 7.62mm machineguns
and 2.75" aerial rockets. But the
weakness of lash-ups on airframes
not designed as weapon carriers and
weapons not designed for aerial use
are obvious-the weapons lost effec
tiveness and the aircraft dropped in
performance.

The resulting initial effort was to
search for new aerial weapons to fit
existing as well as future aircraft.
Out of the searclJ came an adaption
of the Air Force 20mm Vulcan Gat
ling gun-a 7.62mm 6-barrel machine
gun dubbed the "Minigun." Its rotat
ing six barrels allow a very high
cyclic rate of fire, 6,000 rounds per
minute. This weapon is now in use in
Viet Nam.

Another development was the mag
azine-fed automatic 40mm grenade
launcher, a highly effective anti
personnel weapon in support of heli-
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TRI-SERVICE VISTOL tilt-duded·fan X-22A.

copter assault landings. This weapon,
too, is now in use in Viet Nam.

The value of the gun ship in Viet
Nam has been immeasurable. Experi
ence there, however, has proved be
yond question the need for a com
pletely integrated weapons aircraft
designed specifically for this mission.
The result is the Army's current
AAFSS program - the Advanced
Aerial Fire Support System.

The Lockheed Corp. began engi
neering development on this aircraft
in November 1966. It is too early yet
to say what the final configuration
will be, but it will be a compound
helicopter with a pusher propeller.

Impact of the military use of the
helicopter has been felt in the anti
tank weapon field as well. Until now
the Army's organic means of killing
tanks rested with the firepower of its
ground-based family of antitank
weapons. These ranged from the light
one-man portable bazooka to heavy
crew-served systems of greater range
and lethality, but much less mobility.

With the maturity of the helicopter,
the Mmy is getting a means of plac
ing its heaviest infantry support sys
tem of the future-the TOW missile
system-on a helicopter, thus making
one of its heaviest weapons a highly
mobile one. However, the problem of
operating sophisticated systems such
as this from a helicopter requires dif
ferent sighting systems, so improved
stabilized ights for armed helicopters
must be developed.

In this same general area of weap
onry, the rapid movement of infantry
forces made possible by the helicopter
has raised the question of how to pro
vide close artillery support. The Army
has a major study effort under way
to determine the requirements for
aerial artillery, and how such a re
quirement can be best met.

A part of the artillery problem
rests with new and better systems
for rapid, accurate position-fixing de
vices or systems. With the current
capability of quickly air-shuttling bat-

teries or even one or two pieces of
artillery from one location to another,
in poorly mapped areas-where no
survey teams are readily available
the requirement for a position-fixing
system for prompt fire direction has
taken on real meaning.

Have you ever wondered how it
feels to be in a helicopter when an
enemy is firing up at you, knowing
that one hit from a rille or machine
gun may bring you down in sham
bles?

A lot of military men had misgiv
ings about the vulnerability of chop
pers. An agreeable surprise is the
remarkably low rate of combat losses
to date. In a million and a half sorties
in Viet Nam, ground fire has claimed
less than 100 aircraft, for a loss rate
of less than one per 18,000 sorties.
This figure is for helicopters de
stroyed. Lots more have been dam
aged, and even brought down, but re
covered and repaired to fly again.

Casualties to crew members have
been considerably higher, which
prompted an accelerated effort to give
the crew better protection. New body
armor, lighter in weight and more
effective than earlier types of flak
suits, has been developed. New ma
terials, such as plastics, and new tech-

Diques, such as forming a very hard
steel surface backed by a layer of
tough steel, capable of stopping a .30
caliber bullet at short range, have
been combined. The new vest is very
popular in Viet Nam.

One weakness was soon evident in
such armor for helicopter crewmen.
It did not protect the southem ex
posure. This need was met in real
short order. Copter pilots now have
armored seats and shields for the
feet and legs, as well as armor for
the most vulnerable parts of the heli
copter, the hydraulic system and fuel
controls.

Because combat infantry units now
have the capability of being qUickly
moved about in widely separated lo
cations throughout the vast battle
area, over terrain impo sible or diffi
cult to traverse on ground, there have
been new direct and indirect impacts
on combat support and logistics.

Part of the logistics problem con
cems the weight of Army eqUipment.
The growing requirement for much
of our own organic equipment to be
capable of being moved by Army heli
copter has posed more stringent de
velopment goals. For example, it is
highly desirable that tomorrow's ar
tillery be more readily helicopter
transportable---at no loss in weapon
effectiveness.

This problem has posed the ques
tion, dictated to a great extent by
advances in the state-of-the-art:
Snould we do this by lightening the
weapon or by increasing the lift of
the aircraft, or both? The weight
problem extends to vehicles, to food
packaging, to the personal gear of
the individual soldier.

The wide ranging capability of the
troop-carrying helicopter has in turn
generated neW systems for resupply
ing and servicing the aircraft at 10-

(Continued on pags !.f)
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Impact of Combat Use of Helicopters on Army R&D
(Continued from pane 28) One of the principal areas of U.S.
., Army R&D impact has been in com-

cations some dlstallce f~om fixed munications and electronics. With the
bases. U.nder development IS a por~ heavy density of Army aerial vehicles
able mamtenance tent .for the heli- in a combat area, air traffic control
C?pter..Systems for <J1:llck an~ rela- roblems have been escalating.
tively SImple transporting of arrcraft p The Army's problem is quite dif
~el t? forward areas and for refuel- ferent than that oI its sister Services,
mg aircraft also are needed. . because of the density of our aircraft

The inevitable downing of our heli- and because they are down low to the
copters, either by mechanical failure earth where line-of-sight systems
or by enemy action, has pointed out such a radar-are not suitable.
a requirement for retrieval of downed Current navigational systems gen
aircraft. Coupl~d .~th the need for erally rely on line-oI-sight devices,
a means of aIT-lifting heavy, awk· such as radar or other electronic sys
ward loads into mountainous or tems of much. more limited range.
jungle areas void of roads, the .re- With the Army oI the future expect
trieval requi?ements helped to brmg ing to operate large helicopter born
forth the heavy-lift helicopter. The forces at low level-where radar-type
Sikorsky OR-54 flying crane is one systems are not adequate, and over
of several responsive aircraft being wide areas oI the battle zOne where
evaluated by the Army in Viet Nam. current methods are frequently out-

A very real problem which has con- ranged-the Army recognizes a major
fronted U.S. Forces in Viet Nam has problem of navigation and control.
been the control of dust stirred up These are problems Army R&D
in the unimproved landing zones. In have licked or are on the way to
addition to the physical discomforture solving. Scientists and engineers still
to personnel, and the possible .warn- are striving for a wide ran.ge of i~
ing to enemy forces, there IS the provements in the performance, reli
hazard of damage to the aircraft en- ability, and operating efficiency of not
gine from the clouds of dust thrown only our future aerial vehicles, but
up by the downwash of the rotors. also of the systems based on the

Since one beauty of the helicopter helicopter's capabilities.
rests with its ability to move in and Needed greatly is lighter-weight
out oI unimproved and isolated areas, structural material. Engi.nes sho~ld
how do you stabilize the soil or re- have higher tbrust-to-welght ratios
tard dust? Last January the Army with reduced specific fuel consump
started a crash effort to find a solu- tion. Advanced state-of-the-art tech
tion. In June 1966 we shipped to Viet nology must be applied to enhance the
Nam the first quantity of products aerodynamic efficiency of the lift sys
of this effort a cut asphalt, which tern while minimizing drag. Overall
is expected to' help greatly in control- handling characteristics and the as
ling dust. Large sheets of neoprene sociated control systems should be im
also have been used successfully to proved, thus allowing for simplified
cover the ground and keep the dust operation and reducing the training
down. required.

VTOL lilt·prop X-19.
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OH~A has ".plaee ~paeity.

Integration of improved avionics
systems could further enhance tbe all
weather, day-or-night capability of
airmobile forces. Improved sensory
equipment for helicopter use and re
duced signatures from helicopters and
their on-board equipment to enemy
detection and counter-measures are
still other areas which are seeking
solutions.

Equally important, maintenance
must be minimal so that the heli
copter can literally live in- the field,
just as the horse lived with the cav
alry in days gone by.

The list could go on and on; how
ever, we all know that a "wish list"
is not necessarily a project list.
Through the full cooperation of the
Army scientific community, and our
industrial counterparts, areas which
show the greatest promise of success
are the areas in which efforts must
be applied. Expenditure of R&D
funds must be judicious, to insure
that the next generation of Army air
craft will represent th.e optimum
offered by the state-of-the-art-and
then some

Suffice it to say that U.S. Army
helicopter development has only
scratched the surface. As more expe
rience is gained with helicopters and
airmobile operations, it's a safe as
sumption that the future will see a
continuation of the pattern as its
effects extended into all aspects of the
soldier's life, tactics and equipment.

ERDL Promotes Engineer
William A. Yauss has been named

chief of the Electrical Engineering
Division at the U.S. Army Engineer
Research and Development Labora
tories (ERDL), Fort Belvoir, Va. As
sociated with the Laboratories since
1959, he received his degree in elec
trical engineering from the University
of Cincinnati in 1952.

The division directs all activities re
lated to product engineering of elec
trical equipment, including develop
ment of technical data packages and
specifications.
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200 Soldiers Handle MAW
To Aid Anthropometric Study

Group) at Tay Non and other engi
neer units.

Viet Nam reports show that the
T-17 membrane is an "excellent" ex
pedient for road construction as well
as for airfields and helipads. It serves
as a ready-made "raincoat" for the
soil, controlling dust and creating a
nonskid wet-weather snrface.

Before quantity shipments of the
T-17 membrane were made to Viet
Nam for use other than in tests,
Army and Air Force units proved it
out at various sites in the U.S. dur
ing 1965, including Fort Campbell,
Ky., and Fort Lee, Va.

Chnles A. Fowler

that 216 G-130 sorties were flown
from the golf strip in 12 days, "far
exceeding expectations." This was pos
sible, he said, because of "continuous
and effective maintenance."

Membrane tears less than six feet
long reportedly require a maintenance
detail eight minutes to clean, patch
and glue. The glued patch is allowed
to dry about five minutes before bond
ing it with the weight of a vehicle.
A G-man crew kept the An Khe golf
course membrane repaired and con
tinuously operational.

One engineer observed that patch
ing T-17 membrane is ."a ~ight
easier" than patchmg bltummous
(black top) concrete between rains. Anthropometry-the science of

T-17-covered airfields constructed measuring the human body and its
by the 937th Group include: parts-is being applied to human

• Phu Nhon ai.rfield, installed south engineering studies in connection
of Pleiku by "C" Company of the with engineering model production of
299th Engi.neer Battalion (Combat). MAW, medium antitank assault
It has a 3,244-foot by 54-foot run- weapon.
way, a parking apron 700 by 180 feet At Fort Riley, Kans., 200 soldiers
and an aircraft turnaround 100 by of the 387th Replacement Company
120 feet. representing all parts of the country,

• Camp Holloway, Plelku, where in all weights and sizes, last month
"A" Company of the 299th Battali<>n handled the MAW equipment and
placed 425,000 square feet of T-17 simulated firing from all sorts of
membrane for a maintenance ramp positions.
and parking apron, and "C" Company Objective: Information that will
in.talled 65,000 square feet. enable the Army-industry team to

• The 8th Engineer Battalion con- develop a weapon that fits the soldier
structed the Ban Blech airfield (3,200 instead of a soldier to tit the weapon.
by 60 feet) and the Oasis (Tuttle) MAW is the Army's first antitank
airfield, 3,300 by 60 feet. guided missile light enough to be car-

T-17 membrane has been used for ried by one man and fired from the
helicopter landing pads as an antidote shoulder. Being developed by the
for ever-present dust. Helipads have Army Missile Command, Redstone
been constructed by units of the 937th Arsenal, Ala., and the McDonnell Co.,
Group near Qui Nhon, the 39th En- MAW i an armor killer that can go
gineer Battalion (45th Engineer anywhere a soldier can pack a rifle

Radar Expert Heads DoD Tactical Warfare Programs
Sworn into office recently as Deputy Director of Defense Rese~rch and

Engineering for Tactical Warfare Programs! Charl~s A. Fowler, 45, IS backed
for the job by major accomplishments as an mdustnal radar systems manager.

Director of Defense Research and Engineering Dr. John S. Foster, Jr.,
administered the oath of office. Affiliated 21 years
with Airborne Instruments Laboratory, Long Is
land, N.Y., Mr. Fowler succeeds Dr. Thomas P.
Cheatham, who returned to private business.

As Deputy DDRE, he will be responsible for
supervision and management of research, de
velopment, test and evaluation programs an.d
projects relating to tactica! w:arfare.. He 1S
credited with sigoiticant contributIons to mdustry
in air traffic control, air defense, radar tech
niques and radar systems.

Mr. Fowler's experience includes radar work at
the Massachusetts Institute of Technology Radia
tion Laboratory, Cambridge, and he was head of
Airborne Instruments' Radar Systems Depart
ment until he entered Federal service. He holds
a BS degree in engineering physics from the
University of TIlinois.

U.S. Army engineers in Viet Nam
have found a valuable construction
ally for expedient surfacing of air
fields in the T-17 membrane which
began arriving in quantity a year ago
this month.

Approximately 15 million square
feet of neoprene-coated nylon had ar
rived by Dec. 1, 1966 or was en route
to Southeast Asia ports. This is
enough surfacing material to cover
more than twice every inch of office
and corridor space of the Pentagon,
the world's largest office building in
Washington, D.C.

Engineer units in Viet Nam have
gained experience in the use and
maintenance of T-17 membrane on
airfields, parking aprons, helicopter
landing pads and in roadbuilding.
Used primarily for temporary air
fields, it may require continuous
maintenance under heavy C-130 air
craft. However, its performance is
adequate if the subgrade is highly
compacted before the memhrane is in
stalled or if traffic is light.

T-17-covered airfields have been
constructed by units of the 937th En
gineer Group (Combat), 18th Brigade,
the 8th Engineer Battalion of the 1st
Air Cavalry Division and others.

Although T-17 membrane normally
is not installed where heavy air traf
fic is expected, it is used for single
combat operations or as a temporary
field while a permanent one is being
repaired. In either case, the surfac
ing may be subjected to heavy traffic
for a short time.

One of the most thorough tests
given the membrane was the Viet
Nam "golf course airfield" at An ~e,
used by a variety of aircraft while
the regular airstrip was being resur
faced.

Constructed in two weeks by "B"
Company of the 84th Engineer Bat
talion (Construction) and "C" Com
pany of the 70th Engineer Battalion
(Combat), tbe golf course runway was
subjected to 952 sorties in 14 days by
C-130s, C-123s, C-47s and CV-2s.
The memhrane was subject to severe
turning and braking stresses.

As reported by the 8th Engineer
Battalion of the 1st Air Cavalry Di
vision, 76 tears totaling 670 feet in
the membrane were repaired, pri
marily in the southermost 700 feet
of the 3,200-foot airfield where the
subgrade was known to be deficient.

Recommendations by the 8th En
gineer Battalion commander stated
that membrane-covered, medium-lift
airstrips "must be checked daily for
base failure and once for tears after
each C-130 sortie." The commander,
Lt Col Charles G. OIentine, reported

117 Membrane Gets Workout in S. E. Asia

Deeember 1966 ARMY RESEARCH AND DEVELOPMENT NEWSMAGAZINE



Army Medical Research, Nutrition Lab Work Affects Millions
This is tM fifth in a series of

tl'rticles on u.s. Army Medical Serv
ice laboratories research. The first
four erx;plained missions of the u.s.
Army Institute of Dental Reseq,rch,
Washington, D.C. (Jane); U.s. Army
Medical Unit, FO'T't Detrick, Md.
(Septembe..); U.S. Army Medical Re
search LabO'T'q,tO'T'y, FO'T't Knorx;, KlI.
(October); U.s. Army Su..gical Re
search Unit, Brooke Army Medical
Center, FO'T't Sam Houston, Terx;.
(NO'IIembe..).

Anyone interested in food could
will be interested in the mission of a
U.S. Army in-house research facility
that has a far-reaching impact on
health and happiness (as related to
nutrition) of millions of military and
civilian personneL

The mission is that of the U.S.
Army Medical Research and Nutri
tion Laboratory, a Class II installa
tion of the U.S. Army Medical
Research and Development Command.
The USAMRNL is located at Fitz
simons General Hospital, Denver,
Colo. 'rhe mission is three-fold:

First, to investigate the adequacy
of the soldier's diet, detennine the
nutrient intake, and asses the health
as related to nutritional status of
troops in all environments.

• To recommend nutritional meas
ures in support of optimum perfo'rm
ance and the prevention of disease
and injury under all conditions.

• To extend similar studies, rec
ommendations and training to U.S.
civilinn groups and to civil and mili
tary population of other countries as
appropriate when such action is
judged important to national policy
and defense by higher authority.

Second, to conduct research on
medical and surgical problems of spe
cial interest to the Anny, including
support of approved clinical research,
with particular attention to collabora
tive research in pulmonary disease
with Fitzsimons General Hospital.

• To study the physiology of exer
cise and fatigue in coordination with
other laboratories of the U.S. Army
Medical Research and Development
Command.

• To conduct research on the ap
plication of computer techniques in
medical research and medicine.

Third, to conduct basic research
vital to competence and progress in
the aforementioned areas.

The USAMRNL is the result of
the combination in September 1958 of
the U.S. Army Research and Develop
ment Unit, Fitzsimons Anny Hospi
tal, with the U.S. Army Medical

Col James C. Syner
USAMRNL Commanding Officer

Nutrition Laboratory. The former
was established in 1947 to conduct
research in the field of tuberculosis
and surgery of the chest. Established
in 1944 in Chicago near the Quarter
master Food and Container Institute,
the Nutrition Laboratory was moved
in 1953 to Fitzsimons General Hospi
tal where metabolic ward facilities
and excellent support are provided.

USAMRNL work is accomplished
by an administrative division and
seven professional divisions: Chem
istry, Metabolic, Pathology, Micro
biology, Physiology, Bioenergetics and
Computer. Each division designs and
conducts independent research in ad
dition to the many interdivision
cooperative projects and services.

CHEMISTRY. The Chemistry Di
vision conducts research in biochem
istry, nutrition and clinical medicine.
Studies concern lipid and carbohy-

USAMRNL sta. offieer Col Warren
C. Morae adjusts the rotor blades of
a mierofermenter used to grow large
volumes of pathogenic microbacteria
for producing enzymes and antigens.

drate metabolism, vitamin and min
eral nutrition, protein and amino
acid requirements, and interrelation
ships. Investigations involve labora
tory animals, microorganisms and
human volunteers.

Prior to the completion of a series
of investigations conducted at USA
MENL, little information was avail
able concerning the adult human
requirement for vitamin B.. These
studies were stimulated because of a
possible inadequate level of the vita
min in packaged combat rations.

Studies have established, with
reasonable accuracy, the adult human
requirement for vitamin B. and
information pertaining to factors
that may influence this requirement.
Other vitamins, inciuding thiamine
and riboflavin, have received atten
tion. Extensive investigations have
been made to determine the human
requirement for vitamin C and its
metabolic function.

Actively interested in the Army
extramural program to determine the
wholesomeness of foods preserved by
radiation, the USAMRNL has as
sisted in preparing summary reports
with other U.S. Army agencies.

Germfree facilities have been es
tablished and are being employed to
study the role of intestinal flora in
various aspects of nutrition.

BIOENERGETICS. Changing
needs require that current and
newly developed rations (both freshly
prepared and as altered by varied
storage conditions) be continually
evaluated to insure adequate nutri
tion for soldiers under a variety of
duty requirements and environmental
situations.

The Bioenergetics Division is re
sponsible for surveys to evaluate ade
quacy of the Army diet under varied
climatic conditions in terms of recom
mended allowances. Analysis is done
on essential nutrients for which rec
ommended dietary aHowances have
and have not been established.

A special effort is made to evaluate
body compo ition, work performance,
and cardiopulmonary measurements
in terms of dietary intake, habits and
nutritional status.

The soldier in battle or on patrol
often is faced with a ration problem.
In addition to all the combat gear, he
must carry sufficient food to maintain
physical efficiency. Current studies
seek to determine the minimal food
intake necessary to pennit a soldier
to perform ell'ectively for periods of
3, 7 and 10 days without resupply.
The objective is a ration with ado-
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quate nutrients and the lightest
weight and smallest bulk possible.

MICROBIOLOGY. The USAMRNL
Microbiology Division is responsible
for coordination with Fitzsimons Gen
eral Hospital on investigations in
tuberculosis, viral and fungus ser
ology, and clinical microbiology. Cur
rent efforts are concerned with the
metabolic rates of inactivation of
biologically active antimicrobial
agents and in vilJro investigation
of susceptibility or resistance of
mycobacteria to varied antimicrobial
drugs.

An analysis was made of results
of the collaborative Fitzsimons Gen
eral Hospital-USAMRNL tubercu
losis treatment program during the
past three years. Comparison of once
a-day versus twice-a-day treatment
revealed the former regimen to be
superior as measured by bacteriologi
cal conversion, radiological clearing,
etc.

Superiority of any single-dosage
regimen was considered to be directly
related to the high serum concentra
tions achieved where all the anti
tuberc)110sis drugs were given at once.

Results of ancillary studies on
serum levels attained following treat
ment with oral antituberculosis drugs
revealed that inclusion with food sig
nificantly depressed the concentra
tions achieved as compared to levels
obtained when the drugs were given
in the fasting state.

The methodology for the isolation,
identification and determination of
the pathogenicity of Staphylococcus
aureus organisms has been exten
sively studied, resulting in improve
ments in techniques. A new cultural
media, salt-mannitol-plasma agar, has
been developed for the isolation and
characterization of Staphylococcus
aureus. Development of better phage
techniques for staphylococcal typing
is partially completed, but results
have opened new avenues requiring
exploration.

THE PATHOLOGY DIVISION
functions primarily in support of the
other research divisions by perform
ing necropsies and requested histo
pathological examinations of experi
mental animals, maintaining the
animal colony, and furnishing ani
mals to inve tigators.

One study has aimed to produce
a nontoxic intravenous preparation
which will provide a relatively high
caloric intake per milllmeter of solu
tion for patients unable to assimilate
sufficient nourishment. Metabolic and
nutritional investigations have
strongly supported the value of an
intravenous fat emulsion for military
medical use.

USAMRNL PHYSICIAN Capt Rich
ard Carson prepares a subject for
placement of a brachial artery needle
to facilitate blood gas and circulation
measurement at the Pikes Peak field
laboratory. Changes in CO. sen itivity
may be related to acclimatization to
environmental stresses of high alti·
tude.

Extensive studies have been made
om toxicity testing of experimental or
commercial fat emulsions combining
a number of substances, including
glycerol, soybean oil, egg yolk phos
phatides, to name a few. All emul
sions test have resulted in the de
velopment of an intravenous fat
pigment and lipoid microgranulomata
of the Hver and spleen of all test
animals.

Isonicotinic acid hydrazide (INH)
is one of the drugs of choice in the
treatment of tuberculosis in man and
animals. Reports by certain investi
gators credit this chemical with a

CONTINUOUS OXYGEN CODBump
tion measurement system is applied
to a subject walking on a USAMRNL
treadmill. The system features con
tinuous monitoring of oxygen, urbon
dioxide, heart rate, ventilation, tem
perature and relative humidity every
seven seconds. Data is recorded on
strip chart recorder and paper·tape
data acquisition system.

I high order of pulmonary carcino
genicity in mice when administered
over a prolonged period.

The final phase of a study to deter
mine this unfav<lorable action is in
progress. Preliminary reports indi
cate a significant increase in lung
tumor incidence in mice receiving
INH by all routes and amounts over
an equal number of controls. A dose
incidence relationship was indicated.

THE METABOLIC DIVISION
performs laboratory and clinical re
search studies. Clinical studies utiliz
ing human volunteers are directed
toward various metabolic and nutri
tional problems.

An important part of the research
is done in the Metabolic Ward. The
Selective Service System and certain
religious organizations have cooper
ated to make available a selected
group of 12 men classified as con
scientious objectors. As volunteers
housed on the Metabolic Ward, they
fuJ1ill their military obligation by
serving in a civilian capacity as
subjects for nutritional and metabolic
studies.

The arrangement provides an op
portunity to test in humans, in a
controlled situation, many theories of
the staff of the Metabolic Division
and those originating from animal
experimentation in other divisions.

Some of the studies conducted to
date include the metabolic effects of
various nutritional deficiency states;
determining the adult human pyri
doxine requirements; human digesti
bility of microcrystalline cellulose;
lipid and sterol balance; the effect of
gluten loading on normal gastro
intestinal absol·ption.

Current investigation includes the
in1Iuence of dietary carbohydrate on
the control of lipid lpetabolism, the
effect of dietary sodium and potas
sium on serum electl'olyte changes in
exercise, and the mechanism of con
trol of body temperature by adreno
cortical steroids.

Another cun-ent effort is an in
depth study of selected patients
admitted to Fitzsimons General Hospi
tal with difficult metabolic problems.
The objective is an improved insight
into the derangements that occur in
metabolic processes, enabling the in
vestigator to study similar processes
in normal man which otherwise would
remain 0bscu reo

All studies are under supervision
of physicians who are competent
clinical investigators.

THE PHYSIOLOGY DIVISION
performs research in environmental,

(Continued on page f8)
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Bengtson Named Director of Missile Command R&D

Distinguished Medic Retires After 20 Years in Army

Army Medical Research Lab Work Affects Millions
(Continued {r011> page 17)

nutritional and perfonnance physi
ology. Environmental work is directed
primarily toward the cardiopulmon
ary, metabolic, endocrine and cellular
responses of humans and animals to
high altitude and cold exposure.

The military necessity for physio
logic and behavioral studies at high
terrestrial altitude became apparent
with the Chinese invasion of India
several years ago. With the support
of the Advanced Research Project
Agency and the Army Medical Re
search and Development Command,
the studies were begun in the fall of
1963 at Climax, Colo.

Research has been continued each
summer since at the summit of Pikes
Peak, Colo. Objectives are:

• To locate and quantitate the
performance decrements to be ex
pected in soldiers in military opera
tions at 10,000 to 18,000 feet.

• To measure the extent of and
rate of acclimatization.

• To investigate the physiology,
biochemistry and pharmacology of
the organ systems causing the decre
ments.

• To ascertain how to minimize the
decrements by selection, condition
ing, previous environmental exposure,
nutrition, drugs or other variables.

Numerous publications and techni
cal presentations at professional
symposia have resulted from these
studies.

Emphasis in performance physi
ology is now placed on the high
altitude projects. Human perform
ance is stUdied primarily from the
standpoint of the effect of altitude
e."posure and caloric deprivation.
Training effects, as well as how
physical exercise influences basic
physiological mechanisms at 14,000
feet, are being investigated. Psycho
logical testing includes assessment of
visual and auditory perception and
mental perfonnance as affected by
variation of altitude and nutrition.

In the area of nutritional physi
ology, investigation is progressing
into the phenomenon of metabolic
adjustment to various environmental
Gun Part Redesign Wins $1,265

Redesign of the firing stake for the
M102 howitzer has won one of the
largest Suggestion Awards---$1,265
ever presented to a Rock Island (TI1.)
Arsenal employee.

The recipient is production planner
Herbert A. Hebeler of the Arsenal's
Operations Division. It is estimated
that the new aluminum stake for the
105mm, towed, artillery piece will re
sult in a first-year savings of $212,683.

stresses in animals and humans. A
large applied research program has
been initiated to study the soldier's
physical and mental perfonnance
under various nutritional stresses in
the laboratory and in the field.

COMPUTER. The RCA Computer
Complex presently installed at the
Labol'atory is the resu It of years of
effort to improve in-house capabilities
for processing biomedical informa
tion, in line with the great increase
in new scientific knowledge.

The Computer Division's primary
purpose is to design and develop in
formation systems which could pro-

F,ormer commander of the Army
Research Office-Durham, Col Nils M.
Bengtson, became the new director of
the Research and Development Direc
torate, Redstone (Ala.) Arsenal, upon
his recent return from Viet Nam as
commander, 60th Ordnance Group.

Col Bengtson was assigned to Viet
Nam in October 1965 after serving
three years as commander of the
Army Research Office, Durham, N.C.

Graduated from Massachusetts in
stitute of Technology with an MS de
gree in 1948, he received a mastelC's
degree in business administration
from George Washington University,
Washington, D.C., in 1962. He is a
graduate from the U.S. Army Com

-mand and General Staff College
(1945) and the Industrial College of

Lt Col Kevin G. Barry, internation
ally known for his contribution to the
prevention and treatment by Mannitol
infusion of acute renal failure in hu
mans, recently concluded a 20-year
Army career.

He retired as chief of the Division
of Medicine, Walter Reed Army In
stitute of Research (WRAIR), to be
Come chief of the Renal Metabolic
Service and director of medical Edu
cation at the Washington (D.C.)
Hospital Center.

Col Barry's studies of acute renal
failUre led to a concept which em
phasized the time factor in the pro
gression to irreversible renal failure.
Mannitol infusion administered be
fore total failure has been credited
\vith saving many lives. He standard
ized dosage and rates of the agent.

Dr. Barry served at Walter Reed
General Hospital (WRGH) in the
Medical Corps before entering George
Washington University in 1946 as a
medical student. He completed his in
ternship and residency at WRGH.

vide total automation for data collec
tion, storage, analysis, retrieval and
Presentation. Emphasis is on com
puter systems programing required
for a fully automated hiomedical
information system.

USAMRNL assistance is provided
to 'other agencies in studies of
nutritional status of populations,
either domestic Or foreign, with a
view to action for improvement.
Laboratory personnel are routinely
made available to the Office of In
ternational Reseal'ch, National In
stitutes of Health, to perform as
team members organized for the on
site gathering of information per
taining to the nutritional status of a
country 01' population group.

the Armed Forces (1962).
The new R&D director was on ac

tive duty at Pearl Harbor during the
Japanese attack on Dec. 7, 1941. Dur
ing the final year of World War II, he
served in Europe.

From 1952 to 1955 he was the
United States representative far
Guided Missiles in the United King
dom, and from 1955 to 1957 served
as liaison officer between the Army
and the Navy Polaris missile project.
He served at Redstone Arsenal in key
staff assignments from 1957 to 1961.

Col Bengtson has been decorated
with the Legion of Merit, Air Medal,
Bronze Star, Commendation Ribbon
with Medal Pendant and two Oak
Leaf Clusters, Vietnamese Medal of
Merit and Vietnamese Service Medal.

Following assignments in Germany
and New York, he returned to WRA
IR as a research internist and re
main d until his retirement.

Author of more than 60 publica
tions in medical literature, he holds
the Army Commendation Medal for
his care of the late General Douglas
B. MacArthur when he was a patient
at WRGH.

Catholic University Gets Grant

Structural relaxation in liquids re
search is being conducted at The
Catholic University of America,
Washington, D.C., under a recent 2
year $73,000 grant from the National
Science Foundation.

Part of the University's continuing
investigation of ultrasonics and the
liquid state, the interdisciplinary
study will be directed by Prof. Theo
dore A. Litovitz of the Physics
Department and Profs. George E.
McDuffie and Robert Meister of the
Electrical Engineering Department.

28 ARMY RESEARCH AND DEVELOPMENT NEWSMAGAZINE Decemher 1966



New Radio-Teletypewriter Family Links Fast-Moving Forces

Device Shields Aircraft Engines From Dust
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Armored seat assemblies for pilots
and copilots of Arm,. UH-I Iroquois
helicopters have been ordered hy the
Army Aviation !lIateriel Command,
St. Louis, Mo., in a $99,239 contract
with M. H. Spinks Enterprises, Inc.

Single-sideband also conserves the
limited space available in the high.
frequency portion of the radio spec
trum, permitting use of more chan
nels without interference.

The high-frequency radios can use
simple ((whip" antennas and are
highly suitable for mobile use. Un
interrupted contact can be maintained
in all directions between forces jolting
across rough terrain, ECOM scientists
report.

As the parent of the single-side
band family, the GRC-106 radio,
mounted in quarter-ton and other ve
hicles, provides voice communications
with an output of 400 watts peak
envelop power.

Three "simplex" or one-way revers
ible systems are made by adding to
the GRC-106 a teletypewriter (AN/
VSC-2) mounted in quarter-ton ve
hicles AN/VSC-3 in armored per
sonnei carriers, and AN/GRC-142 in
""-ton shelters. The shelters can be
airlifted.

Another system with a higher mes
sage capability is composed of the
basic radio and "duplex" teletype
writer equipment (AN/GRC-122). It
is monnted in the '%.-ton shelter for
simultaneons sending and receiving
of printed messages along with voice
communication.

The largest member of the family,
AN/GRC-108, consists of similar du
plex teletypewriter equipment and a
radio with an amplifier of two kilo
watts peak envelop power.

An engine-driven generator
mounted in a trailer provides power
for extremely long-distance transmis
sion, whereas the other sets operate
from military-type 24-volt vehicular
electrical systems.

Equipment and assemblies making
up the systems were developed under
direction of ECOM's Communication
and Automatic Data Processing Lab
oratory, headed by Col George Ill.
Snead, Jr. Prime work was done by
the Engineering Development Tech
nical Area, directed by Ivan F. Dodd.

Various parts of the assembly work
are being done by the Army Materiel
Command Lexington (Ky.) Bluegrass
Army Depot, Tobyhanna (Pa.) Army
Depot, and Sacramento (Calif.) Army
Depot.

Army Orders Armor for UH-ls

The device is designed to remove
dust particles and other foreign ob
jects from the air before they can be
sucked into the gas-engine engine,
thereby preventing erosion of the com
pressor section of the engine and
glass formation on the engine's hot
surfaces.

Following a series of preliminary
tests at Wright-Patterson, the experi
mental jeep was flown to the U.S.
Army Test Center at Yuma, Ariz.,
for further tests in October to deter
mine how well the device sifts out
dust from the desert.

"We believe and hope we have the
answer to the dust problem" stated
Lt Col Melvin R. KeUer, director of
the ARL energetics laboratory. He
thinks the separator will restore the
life span of aircraft engines in Viet
Nam to a level comparable to that of
engines used at United States air
ports.

Design and development work was
accomplished through the U.S. Army
Electronics command (ECOM), Fort
Monmouth, N.J., under supervision of
the Army Materiel Command Project
Management Office for Selected Tac
tical Radios. Work was directed by
Col Roger E. Lawless.

The new systems are compatible
with the vehicular-mounted AM sys
tems now in use, with a man-packed
high·frequency (AN/PRC-74) set,
and with a new man-packed high
frequency radio (AN/PRC-62).

Electronics Command engineers
point out that single-sideband high
frequency radios have distinct advan
tages for use in Army communica
tions. Power consumption is sharply
reduced since the energy used in
transmitting signals is concentrated
in one sideband, instead of being
spread across the central carrier wave
and the two sidebands characteristic
of AM radio operation.
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Viet Nam problem: How to elimi
nate or substantially reduce dust in
gestion in vehicle, ai rcraft and other
motors-a $100 million cost item for
jet ai rcraft engines alone last year.

Possible solution: A device known
as a clustered particle separator
which is being tested on the air intake
of a modified M-1S1 jeep.

The U.S. Army Tank Automotive
Center (ATAC), Warren, Mich.,
which owns the one-quarter-ton ex
perimental vehicle powered by a 75
horsepower gas turbine engine, is
working with the Air Force Office of
Aerospace Research on the jointly
funded program.

Scientists at the Aerospace Re
search Laboratories (ARL) , Wright
Patterson Air Force Base, Ohio, de
signed the clustered particle separa
tor, under the direction of Dr. Hans
J. P. von Ohain, chief scientist and
senior research leader in the ARL en
ergetics laboratory.

1Il-151 AR1I1Y JEEP, fitted with dust
particle separator, is enveloped in
dust during recent tests at Yuma,
Ariz. The track's caliche dust is 80

fine that not even a special screen
used to strain impurities in the final
processing of women's face powder
can catch and hold any of the dust.
The dust-particle separator stopped
92 percent of it. The verticle snorkel
was added to the jeep to cool the en·
gine oil.

USA.F "hoto

Fast-moving combat forces will
be provided with over-the-horizon,
jungle-penetrating communication by
a new family of radio-teletypewriter
systems being introduced to replace
equipment currently in use.

Operating on a frequency range
from 2 to 30 megacycles, the radios
provide 28,000 different frequencies,
simply selected by five controls.

The closely integrated systems
rugged, flexible and highly dependable
--can be used for voice and radio
teletypewriter messages up to 1,000
miles with no "skip distance" or blank
spots.

Designed for mounting in standard
Army vehicles, the tactical sets use as
their basic building block a high
frequency single-sideband transmitter
receiver known as the AN/GRC-106.
The shelter-mounted AN/GRC-l42,
one of the first of the radio-teletype
writer configurations, is in the early
production phase.



F..ancis P. McCou..t, chief of the Safety and Survivability Division, u.s.
Army Aviation Materiel Labo..atories (AVLABS), Fort Eustis, Va., /w$ been
active in all phases of aviation fo.. the past 94 yeah's.

He plans and execu.tes an R&D p-rogram in ai"C'I"aft passive defense and
ai..C'I"ew survivability, which includes airC'l"aft C'l"ash. injury research, gelled
and emulsified fuels, armor sllstem.s, and ..edU<;tion of enemy detection.

McCourt a.lso serves as an adviser to AVLABS for Army Aviation Require
ments and directs the AVLABS C.'ash Injury Program, which he established
in 1959. He received the Flight Safety Formdation's Laura Taber Ba..bou..
Award for Flight Safety in 1966 and a Depa..tment of the Army R&D
Achievement Awa..d fo.. aviation crash injury ..esea..eh in 1962. 171. 1969 he
made a p-resentation on Army p-rog..ess and objectives in airC'l"aft survivability
at the Int6'1'1Wticnal Flight Safety SYl/tposiulll in Athens, G.-eece.

Appointed by the Depa..tment of De
feme in 196'1 to head a special team to
study vulne..ability and survivability condi
tions of airC'l"aft being utilized in Viet Nal/t,
McCourt cont'l-ibuted to a number of safety
measu..es, including personnel armor incorpo
.-ated into S<1lI,theast Asia ope..aticns.

A retired lieutenant colonel in the Army Re
serve, he served on active duty during Wo..ld
War 11 and the Korean War. He is a rated
pito,t for botit 'multi-engine firlled-wing aircraft
and helicopters, attended St. Agnes School and
the Roosevelt Flying School in New YO'1'k, and
is a 1nember of AIAA, AAAA. NDTA, ROA
and Aircraft Owners and Pilots Association.

multi-ply nylon tanks was observed.
Impacted ,vith a telephone pole, the
right-wing fuel tank was compressed
to almost 50 percent of its depth.
Volume was dramatically rearranged,
but the tank did not leak; it even re
sisted penetration by the jagged wing
skin and structural members resulting
from the crash.

Tested in a CH-84 helicopter, multi
ply-nylon tanks showed a similar
ability to absorb high vertical crash
forces in excess of 100 G's without
leakage. The tanks even demonstrated
the ability to absorb the localized im
pad produced by tying boulders to the
bottom of the fuselage to simulate an
extremely rough terrain crash envi
ronment.

The only fuel spillage evident in
the post-crash scene came from rup
tured conventional aluminum tanks.

A tank made of "Crinkle Core,"
composed of a nylon felt core and a
surface of pleated thermoplastic, also
worked extremely well. In one C-45
test, a full fuel tank actually was
thrown clear of its wing structure.
It came to rest, six feet in front of
the wing, without any leakage.

Even when positioned between a
cargo load and the floor, with large
boulders attached to the bottom of the
helicopter, the Crinkle Core material
successfully retained its entire volume
of fuel. This severe environment util
ized less than 20 percent of the crash
worthy potential of the tank.

The series of tests proved cleaxly
that materials are available which

Aircraft Post-Crash Fire Retardation Research
provide realistic resistance to crash
impact, penetration and tearing.
These materials can reduce signifi
cantly the incidence of post-crash fires
in severe but survivable accidents.

The second area of research in the
USAAVLABS aircraft fire safety
program is ahned at controlling the
flammability of hydrocarbon fuels by
chemically altering their properties.

To control flammability, the funda
mental properties of fuel must be un
derstood. A Hquid fuel by Uself does
not burn. Combustion takes place
when the mixture of fuel vapor and
air is favorable and when an adequate
ignition source is present.

Flammability control of a specific
petroleum fuel is related to two prop
erties--its rate of vapor release and
its particle size. It is well known that
materials of very low or no volatility
will burn, often e.xplosively, if in a
very finely divided form. Powdered
aluminum and other metals will burn
rapidly in air. Even a material such
as wheat j10ur dust has exploded when
ignited by a static electricity charge.

Consequently, attempts to modify
fuels chemically have been aimed at
controlling particle size. Army re
search has been concentrated on
chemically transforming basic liquid
fuels into gels and emulsions.

Gelled and emulsified fuels were
tested in comparison with liquid fuels
to determine to what extent modified
fuels could alter the burning and
flame propagation rates of the 'basic
fuel.

By Francis P. McCaurt
Studies of accident histories involv

ing heHcopters and fixed-wing air
craft of all classes indicate that fatal
ities are most numerous in accidents
involving post-crash fires; also, that
the post-crash fire fatality problem in
helicopters is significantly more seri
ou than in fixed-wing aircraft.

Evidence available on helicopter ac
cidents followed by fire reveals that
once ignition has occurred in the
presence of significant quantities of
uncontained fuel, chances of survival
al'e greatly reduced, even when crash
fire equipment is immediately avail
able. Findings refiect also that 8.2
perce'nt of aU accidents result in post
crash fire and that 63 percent of all
fatalities occur in these accidents.

Conclusions resulting from accident
studies and post-crash fire research
conducted to date include:

• Escape time from a cargo or
transport-type fixed-wing fuselage is
considerably longer than that from a
helicopter in the event of fire.

• Improvements in existing ground
fire-fighting systems will provide lit
tle, if any, improvement in escape
time from a crashed helicopter in
which the crash forces result in fuel
tank, burst anli post-crash lire.

• More emphasis needs to be placed
on "built-in protection" in the aircraft.

Research currently sponsored by the
U.S. Army Aviation Materiel Labora
tories (USAAVLABS) is in areas
which fall under the heading o~

"built-in protection": (1) improved
fuel containment, to prevent the mas
sive failures which release quantiti,es
of liquid fuel, and (2) the chemical
alteration of the physical state of
liquid fuel to prevent atomization of
the fuel into a fine' mist under impact
conditions. Significant progress has
been made in both areas.

In the area of fuel containment. the
purpose of Army-sponsored research
was to determine what materials offer
the best protection against impact
penetration, possess tear resistance,
and prevent the sudden release of fuel
during a crash. Eighty material sam
ples were examined and 10 were sub
jected to detailed comparative tests.

Samples were drop-tower-tested for
resistance to penetration and tear
tested under carefully controlled lab
oratory conditions. The most promis
ing materials developed in these tests
were fabricated into full-scale fuel
tanks for testing in several types of
aircraft under actual crash conditions.

In a controlled era h test of a
C-45 impacting at 96 miles an hour,
the beha,vior of polyurethane-bonded,

30 ARMY RESEARCH AND DEVELOPMENT NEWSMAGAZINE Dec:ember 1966



I

Two-ounce samples of liquid JP-4
fuel and JP-4, gelled by a 2-percent
additive, where impacted against a
grate target provided with an igni
tion source. The liquid JP-4 was re
duced to a finely atomized mist upon
impact with the grate. The fuel
burned completely in a matter of sec·
onds, and the :flame propagated at the
rate of 1.22 feet per second.

When the fuel had been altered,
both the burning and propagation
rates of the impacted fuel were dras
tically lowered. Some fuel masses
escaped ignition completely. The fiame
propagation rate was reduced to .11
foot per second, an improvement of
more than 90 percent over the liquid
JP-4.

Preliminary ballistic tests have
shown that the ability of modified fuel
to withstand crash impacts also pro
vides a high degree of invulnerability
to small.arms fire, including ball,
armor-piercing, and incendiary types.

The action of a .5Q-caliber incen
diary round was photographed in stop
motion as it penetrated a drum of
modified fuel. As tbe round came to
rest on the spall board it was still
burning, but no ignition of fuel oc
curred in either the drum or the fuel
spattered on the spall board.

Experimental work has shown that
large quantities of jet fuel can be
gelled quickly and completely by only
a small percentage of additive to the
basic fuel. Obvious disadvantages are
that pilot initiation of the gel is re
quired and that, once initiated, the gel
can not be reconverted easily to liquid
fuel. Handling the very large volume
of fuel required for the aircraft of
today also would involve substantial
pumping and plumbing problems.

Emulsified fuels, on the other hand,
are more practical for future use, be
cause they can replace liquid fuel in
the fuel system up to and including
the point of ignition of the fuel. They
can be converted easily to liquid fuel.

Hydrocarbon fuels can be converted
into a slurry consistency by the use of
small amoun ts of emulsifying agents.
Resultant emulsions are a 2-compo
nent system. The hydrocarbon fuel,
termed the discontinuous phase, is
dispersed within the emulsifying
agent, the continuous phase.

A fuel emulsion containing only a
small amount of continuous-phase ma
terial can provide both controlled
volatility and resistance to spray and
misting, two requirements for a safe
fuel. The continuous-phase material
can be one of an almost infinite num
ber of materials, can be made from
either combustible or noncombustible
liquids, and can be stripped off prior
to burning or burned in the engine.

As chemists work to understand

better the properties of various gels
and emulsions, Army-sponsored pro
grams are directed toward. the de
velopment of systems which can util
ize this new safe fuel.

Army-sponsored testing has verified
the ability of emulsified jet fuel to
pass through jet ejector nozzles. A
nozzle from an Army helicopter tur
bine engine was tested for fuel spray
at pressures which varied from 60 to
450 p.s.i. It was found that the pres
sures required to produce fuel fiow
and spray patterns equivalent to raw
jet fuel could be duplicated with a
pressure increase of less than 3 per
cent for the emulsified fuel.

A completely simulated fuel sys
tem was used in tests comparing the
ability of the engine system to handle
both emulsified and gelled fuels. The
fuel control test stand simulated ac
tual engine operating conditions
within calibrated parameters.

Reaction of the fuel control to the
various types of fuels wa determined
by :recording the visual data and com
puting the performance. A technician
simultaneously adj usted the simulated
discharge pressure to the engine con
trol speed setting. Control calibration
was obtained on raw JP-4, a 97
percent JP--4 emulsion, and a 2-per
cent gel.

In one jet engine (the Continental
T-72), the rotating slinger atomized
the raw liquid· JP-4 fuel and distrib
uted the atomized fuel to the com·
bustor. The gel pumping unit de
livered the 2-pereent gel at a flow
rate of about 500 pounds per hour.
The same gel was observed after it
had passed through the engine fuel
pump. The pump speed was adjusted
from idle to full throttle.

The gel solution was observed and
photographed in the engine primer
nozzles, where operation appeared to
be identical to nonnal JP-4 spray. As
shown with a split-screen teclm.ique
and freezing the action, the spray pat
tern appeared to be comparable for
both the gel and the liquid JP-4.

Without any modification to the en
gine controls, the gelled material was
pumped and controlled in the engine
fuel system. A sample of a 97-pereent
emulsion was pumped from the emul
sion control unit, through the engine
fuel pump. engine fuel controls,
primer nozzles and distribution sys
tem.

Consistency of the fuel was ob
served at the side of the container as
the jet impinged against it and the
eomplete fuel system was demon
strated by supplying metered fuel to
the slinger test stand.

On the basis of the remarkably
successful results obtained with these
simulated fuel system tests, a Con-

tinental T-72 engine was prepared
for operation in a test cell. Tests
were performed with three different
gels and two different emulsions.
Comparisons were also made with the
performance of the same engine run
on liquid JP-4. No significant difl\er·
ence in performance was noted while
the engine was being run on the
semisolid fuel.

The normal fuel control systems
was used without modification for all
tests. Continuous engine runs in ex
cess of one hour were made at all
engine throttle settings, and cold
stsrts were made on all of the modi
fied fuels.

Only· one significant problem was
uncovered during these tests with
gelled and emulsified fuels. The modi
fied fuels tend to suspend and trans
port any contaminants present in the
fuel system. Developmental work
could provide a successful filtering
system, probably requiring only slight
modifications to present systems.

The limited research work con
ducted with gelled and emulsified
fuels to date has been extremely en
couraging. However, the effort de
voted to modified fuel technology rep
resents only a small fraction of the
work remaining to be accomplished in
this area. Both theoretical and prac
tical work is needed before modified
fuel systems can be considered for op
erational use. Extensive work in un
derstanding the rheology of gel and
emulsion systems must be completed.

A logical next step in defining the
feasibility of fuel emulsion could well
be an extensive operational test pro
gram. Static testing could be per
formed on obsolete mili tary aircraft
equipped with engines similar to those
which have already demonstrated suc
eessful test cell engine runs.

Subsequent testing could be per
formed on obsolete military aircraft
Model 22Q-N available for research
programs from the Flight Safety
Foundation. Two control engines
could be operated on conventional jet
fuel while two other engines are run
on various emulsions.

Use of a static test bed would pre
cede a :flight test program. The later
:flight experience could provide a big
step toward the development of oper
ational criteria.

No one can say if and when modi
fied fuels will be ready for opera
tional use. Of course, before a suc
cessful prototype system is put into
production, it must be justified on a
cost-effectiveness basis. Nevertbeless,
a major hurdle has been crossed in
the study of a fuel which promises
to provide an answer to the aircraft
fire problem. It promises immediate
benefits today and a future which
may well see the routine use of this
ingenious "safe fuel."
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LWL Engineer Cited for R&D on Viet Nam Projects

LEGION OF MERIT. For "excep
tionally meritorious service" with the
U.S. Army Corps of Engineers Nu
clear Power Field Office (NPFO) ,
Fort Belvoir, Va., SfMaj Harold L.
Allen recently received the Legion of
Merit.

Presented at a ceremony marking
his retirement after 20 years service
in the Army, the award recognized
his work from January 1964 to Sep
tember 1986, as plant supervisor of
the U.S. Army Engineers Reactors
Group and SM-1 Nuclear Power
Plant of the NPFO. The citation also
notes his performance in key posi
tions at other Army nuclear power
plants, including installations in
GreenJand and Alaska. It states that:

"He proposed essential system mod-

3Top Awards Honor Stith
Retiring After 30 Years

Three top awards were presented to
Col Marrion C. Stith, executive offi
cer, Walter Reed Army Medical Cen
ter (WRAMC) , Washington, D.C.,
when he retired recently to end 30
years of Army service.

Col Stith received the Legion of
Merit and The Surgeon General's
Medallion from Surgeon General (Lt
Gen) Leonard D. Heaton, and the
Walter Reed Medallion from Maj Gen
Douglas B. Kendrick, Jr., command
ing general of WRAMC.

The Legion of Merit was awarded
for outstanding service from 1959
to October 1966. During this period
Col Stith served as executive officer,
U.S. Army Hospital, Fort Leaven
worth, Kans.; executive officer and
later chief of Administrative Serv
ices, Valley Forge General Hospital,
Phoenixville, Pa., and chief of Ad
ministrative Services, Walter Reed
General Hospital, Washington, D.C.

His previous military awards in·
cluded the Bronze Star and Army
Commendation Medal with two clus
ters.

Graduated from Western Kentucky
College in 1936, he .received a master's
degree in business administration
from George Washington University
last June.

The colonel has accepted a position
as administrator of the Charles S.
Wilson Memorial Ho pitaI, Johnson
City, N.Y.

illcations and provided recommenda
tions which resolved difficult plant
problems; proposed the concept of a
traveling maintenance team which ex
peditiously served field plants when
ever summoned . . . conceived, de
signed and fabricated devices which
enabled mechanics to repair and
maintain contaminated plant compo
nents expertly and quickly, with re
duced personnel radiation exposure,
plant downtime and expense."

AVLABS ANNUAL AWARD.
William R. Aiken, Jr., was presented
recently with the First Annual Di
rector's Award for Technological
Achievement consisting of a lapel pin,
a plaque and $300 in cash. The aero
space engineer in the Applied Aero
nautics Division, U.S. Army Aviation
Materiel Laboratories (AVLABS),
Fort Eustis, Va., was lauded for his
"outstanding technical achievement as
leader of the performance group in
the Advanced Aerial Fire Support
System (AAFSS) evaluation."

Cited oa.Iso was his "technical
competence in providing high-speed
rotary-wing performance data for the
various rotary-wing AAFSS candi
date systems during concept formula
tion, and for excellence in technical
direction of the hot-cycle rotor pro
gram."

The committee that selected Aiken
consisted of Col Harry L. Bush, com
manding officer; Lt Col John W. El
liott, deputy commander; Larry M.
Hewin, technical director; Mead H.

Chief of Research and Develop
ment Lt Gen Austin W. Betts pre
sented the Meritorious Civilian Serv
ice Award to John C. Ackerman for
supervising U.S. Army Limited War
Laboratory quick-reaction projects in
response to Viet Nam war require
ments.

Ackerman was cited for perlonn
lIllce of duty as chief of the LWL

Mitchell, Jr., deputy technical direc
tor; Lt Col Harold L. Baker, assist
ant technical director; Paul J. Car
penter, director, Systems; Charles D.
Roach, director, Research; and Mar
tin C. Malone, special assistant, Value
Engineering.

CARLTON AWARD. The Institute
of Electrical and Electronics Engi
neers Barry Carlton Award, a na
tional honor, was presented recently
to Raymond L. Robbiani of the At
mospheric Sciences Laboratory, Elec
tronics Command, Fort Monmouth,
N.J., for a technical paper titled
"High Performance Weather Radar."
Robbiani also received the Army Cer
tificate of Commendation.

SPECIAL ACT AND SERVICE
CERTIFICATES. At the Nuclear
Power Field Office, Fort Belvoir, Va.,
three engineers earned SASCs for
coauthoring a paper titled "The Com
pact AK Process Nuclear System,"
published in Engineering f(iT Power.
The award honored Winfred M. Crim,
Jr., George B. Manning and John R.
Hoffman.

James K. McNally, also of the
NPFO, received the same award for
a paper titled "Gamma Induced Sen
sitivity Loss in the Proportional
Counters of a Nuclear Power Plant."

INVENTION AWARDS. Seven
employees of Edgewood Arsenal, Md.,
received invention awards. Jacob 1.
Miller, Orner O. Owens and Harold
Z. Sommers were recognized for work
on chemical agents. Hugh R. Carlon

Development Engineering Division at
Aberdeen Proving Ground, Md., from
June 1963 to June 1966. He was re
sponsible for planning and e:'(ecution
of R&D and supervising 34 engineers
in four branches.

Projects completed during this
period included development of a
jungle canopy platform, PRC--64
radio, claymorette counter-ambush
weapon, fr e-drop water container,
compact rifle sight, mobility augmen
tation for the M1l3 armored person
nel can-ier, a system for lowering
personnel and cargo from hovering
helicopters, and small anns protection
kits for vehicles.

The division also has developed
such items as a balloon communica
tions system, lightweight single-fre
quency radio repeater, inertial micro
phone for relatively noise-free
communication among helicopter crew
members, and a delta reconnaissance
vehicle.

Ackerman holds a BS degree from
Manhattan (N.Y.) College and has
been with the Limited War Labora
tory since 1962.
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Aerodynomi(s Expert Joins ODD as Foster's Assistant

was cited for work on "Low Fre
quency Switching," Russell 1. Wes
sells for developing a "Ballistically
Stabilized White Phosphorous Shell,"
Melvin J. Carlson for discoveries
titled "Apparatus and Method for
Pulse Forming," and Abraham
Flatau for an "Autorotor Launching
System."

STERNBERG MEDAL. As the of
ficer who this year demonstrated the
greatest proficiency in preven tive
medicine, Capt Jerry Gullion, U.S.
Army Medical Corps, received the
Sternberg Medal. It was presented at
the graduation ceremony for students
in th.e Walter Reed Army Institute of
Research first Global Medicine course.

The medal honors the memory of
Dr. George Miller Sternberg, who
served as Surgeon General of the
Army from 1893-1902 and founded
the U.S. Army Medical School, now
WRAIR.

Capt Gullion received a BA degree
from Rice University, an MD degree
from the University of Texas, and
has been in the Army since 1966.

CERTIFICATE OF ACHIEVE
MENT. Sp/5 Gene V. Winans,
NPFO, Fort Belvoir, Va., received a
CA Award for preparing a 3 x 18
foot schematic drawing for use in
training the crew and testing the
MH-1A Floating Nuclear Power
Plant, the first of its kind in the
world and now stationed at Fort Bel
voir. The citation stated that Spe
cialist Winans "expended much effort

Recognized as an expert in aero
dynamics and propulsion, Dr. William
R. Laidlaw has accepted an appoint
ment as special assistant to Director
of Defense Research and Engineering
Dr. John S. Foster, Jr.

Dr. Laidlaw was vice president of
Research and Engineering, North
American Aviation, Inc., Los Angeles,
Calif., before being sworn into the
newly created Public Law 313 position
and has had extensive experience in
the aircraft industry. Navy Capt Pres
ton N. Shamer is the other special
assistant to Dr. Foster.

A native of Canada, Dr. Laidlaw
received a BA degree in scieuce from
the UDiversity of Toronto in 1950 and
master's and doctoral degrees from
MIT in 1951 and 1954.

He is a member of the Air Force
Scientific Advisory Board, the Amed
can Institute of Aeronautics and
Astronautics, the American Astro
nautical Society and the Society of
Experimental Test Pilots.

Dr. Laidlaw also has served as a
consultant to the President's Science
Advisory Conunittee, the National

during off-duty hours to complete the
task and that, through generous de
votion of his talent as a draftsman,
he effected great monetary savings
for the Army while creating a dia
gram of professional quality."

COMMENDATION MEDAL. Col
Frank K. Lawford, new executive offi
cer of the Walter Reed Army Medical
Center, received the second Oak L<;af
Cluster to the Army CommendatIOn
Medal for his work at Brooke Gen
eral Hospital, San Antonio, Tex.,
as chief of Administrative Services.

An Oak Leaf Cluster was awarded
to Lt Col Paul A. Kelley, Air De
fense and Missiles Division, OCRD,
at a retirement ceremony. Col Kelley,
a member of the OCRD staff since
1962, has worked since February with
the Office of the Director of Defense
Research and Engineering on tempo
rary duty.

S/Sgt Curtis McClean, senior med
ical specialist at Walter Reed General
Hospital, received the Army Commen
dation Medal for his work as a sec
tion sergeant in the Medical Battal
ion of the 25th Infantry.

CERTIFICATE FOR OUT
STANDING PERFORMANCE.
George A. Ahern, U.S. Army Elec
tronic Proving Ground, Fort Huachu
ca, Ariz., received a certificate for
outstanding performance. Angela P.
Beckwith, Golda L. Frey, and Hazel
H. Strange, also of USAEPG, also
received COPs.

Aeronautics and Space Administration
and the Air Force Aerospace Research
Pilot School.

WRAIR Hosts CENTO Meeting
To Consider Medical Problems

Walter Reed Army Institute of
Research (WRAIR) was host to the
fifth Central Treaty Organization
(CENTO) Military Medical Confer
ence in Washington, D.C., early in
November.

Representatives from Iran, Turkey,
Pakistan and the United Kingdom
j oi ned with medical leaders of the
U.S. Armed Forces in exchanging
information on advances in military
medicine. The objective is to stand
ardize military medicine in CENTO
countries insofar as is feasible.

U.S. Army Surgeon General (Lt
Gen) Leonard D. Heaton welcomed
the conferees. During their 4-day
visit conferees were taken on a tour
of WRAIR, the Armed Forces Insti
tute of Pathology and Walter Reed
General Hospital to view medical
equipment and exhibits.

AMC Chief Scientists Air
Views on R&D Procedures

Problems of "Inter-Laboratory
Technical Cooperation," with respect
to improving operational procedures,
were discussed by the Chief Scientists
of the Army Materiel Command's
Commodity Commands during a re
cent 2-day meeting at Fort Mon
mouth, N.J.

Dr. Craig M. Crenshaw, AMC
Chief Scientist, chaired the meeting
at HQ U.S. Army Electronics Com
mand. Representatives of the AMC
Deputy for Research and Labora
tories, Dr. Jay Tol Thomas, and the
AMC Director of Developments, Maj
Gen Kenneth H. Bayer, participated.

Consideration was devoted to im
proving cooperation among co-located
AMC laboratories, dispersed com
mand laboratories and AMC-wlde
labs. The Chief Scientists visited
ECOM laboratories to gain specific
knowledge of areas of current and
potential cooperative programs.

AMC Chief Scientists have been
meeting at intervals of six months to
a year at the invitation of Dr. Cren
shaw and so far have visited three of
the commodity command headquarters
on a rotational basis.

General Frank S. Besson, Jr., CG
of the Materiel Command, has issued
a guidance paper titled "The Role of
the Chief Scientist of a Commodity
Command of AMC," which was the
topic of Chief Scientists meeting at
Redstone (Ala.) Arsenal in Dec. 1965.

The guidance outlines the role of
the Chief Scientists in relations with
the commauder, as the leading scien
tific spokesman of the command, in
other relations outside the commodity
command, and in fostering a climate
for scientific advances.

SCIENTIFIC CALENDAR
Conlerence on Solid-State PhyaiCi. Man

chester. Ena:1&nd.. Jan. 4-7.
Electrical .nd Electronic Measure'l'l'umt and

Teat I..oatrument Confe:reoee. sponeored by
IEEE, Ottawa. Ontaril). Ca.nada, Jan. 9-11.

Meeting of the Society of Automotive En
gineers, Detroi~t Mich., Jan. 9-18.

Symposium on Rtiliabilib'.. sponsored by
IEEE, Washinll"lon, D.C .• Jan. 10·12.

Meeting of the American Chemical Society,
x'a.naas City, Mo.• Jan. 16-19.

SympOfJiUlXl on Atomic, Moleeular and Solid
State Physica, Gainesville. Fla.• Jan. 16-21.

ConfetenCf!! on AcoUlitic Noise a..nd Ita Con
trol, sponsored by IEEE, London, England,
J.n. 23-27.

:Meeting ot the American lIathematical So
eiety, H()lJstoD~ Tex.. Jan. 2.4·28.

IEEE Winter Power MeetiDS. N.Y.C., lan.,

29-~~e:ence on Matbem.s;tical Theory of Con·
t.t'Ol, sponIQred, by OAR. AFOSR .and Univer.
Bity of Southern Call1omia. Los AnKe1es.
CaUl., Jan. So.Feb. l-

International SYJDlIOBium on the Zodiacal
Light lind the InterpJa:netary Medium, apon..
sored by tbe NBS, Jan. 30·Feb. Z.

22nd Col'llereneQ of the Soe.iety of the
Plastics Industry. WasblnJ<l<m. D.C.. Jan. 31
Feb. 3.
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SIMULATION Pays Off
By Col G. L. Barnhill and J. B. Hayes

Europe, by using electronic com
puters.

In the vehicle performance studies
for the US/FRG program, vehicle
traffic was simulated over pasture
land, rock-strewn fields, plowed areas,
gullies and ditches as speeds up to 60
miles per hour.

In such a simulation program,
three elements are brought togetber
the road, the dynamic characteristics
of the vehicle, and the human occu
pants. Vehicle speed is produced by
mathematically moving the road
relative to the vehicle. Ride vibra
tions recorded on magnetic tape and
recreated in a motion simulator per
mit solutions to mathematical equa
tions describing each motion.

Physical evaluation of the ride is
accomplished on a mechanical "Ride
Simulator." This is a random motion
machine capable of providing bounce,
pitch, roll and yaw vibrations.

Judgment of a good or bad ride in

As head of the Research and Engineering Directorate, U.s. Army Tank
Automotive Center, Warren, Mich., Col Ge1"l!aSe L.~Barnhill is bMked b7I 24
years e~erience ill ccm~bat and scientific phases of military senice.

A registered professional engi,mer, he has a BS degree in chemical engi,
neering from the UlIiversity of Tennessee and an MS <hgree in 71UJtallurg~al

engineuing from Stanford University.
After siz years of duty as an officer in World

War 11, during wh~h he took PQ/J"t in the U.s.
Marines invasion of Okinawa, he entered private
industry from 1946 to 1950, but was recalled to
service in tlu Korean War.

Col Barnhill has been a logistics adtriaer to the
Turkish Army, director of Field Sll1'1Iice for the
Army BallUlt~ Missile Agency, and project man
ager of the Lance missile 81Istem.

Proior to joining tlu ATAC staff, he was in
Germany as chief of Materiel Readiness at HQ
USAREUR and later as commander, U.s. Army
Advanced Weapom Support Comrnand.

As chief engineer, U.s. Army Tank Automotive Center, Joseph B. Hayes
holdB one of the higluult civilian jobs at the imtallation which employs 7000
pIl1'S01l8, mostly civilians. '

H.e. joined the Detroit Arsenal, site of ATAC in 191,8, and has held key
POS<tI0118 as comptroller and staff assistant to the commanding gefUJral and
deputy director, Research and Engineering Directorate. '

An engineering graduate of the University of
Detroit, Hayes joined the Government as an ord
nance engineer with the old Detroit Ordnance
District in 1940. In 191,1, he was reassigned to
the Lone Star Ordnamce Plant in Ter;;arkana,
Ter;;., as an engineer on ammunition productwn
until he entered the Air Co1'pS in 1943.

In 1946, he went to work as a civilian on am
munition and rocket programs at Picatinnll
Arsenal, Dover, N.J. He also has served as the
U.S. delegate to a NATO group composed of
vehicle component er;;perts and is ourrently the
U.S. technical project officer on a Military Ve
hicles Data Er;;change Agreement Program with
Australia, the United KingdO'1l~, and Canada.

System simulation reduces the cost
of assessing new designs. In 1963
cross-country performance simulation
cost $4,000. Cost of each simulation
this year is expected to be approxi
mately $600. The di1ference is at
tributable to the development of new
computer programs and techniques.

During an important Parametric
Design, Cost-Effectiveness study last
year, the Lockheed Missile and
Space Co. required a high-speed
reliable procedure for evaluating
cross-country performance of many
vehicle designs. Needed in support of
a joint United States and Federal
Republic of Germany (US/FRG)
tank development program was an
organization capable of formulat
ing basic hypotheses by statistical
methods to derive the required data.

ATAC was handed the task.
which involves predicting cross-CQun
try speed over various terrains, in
cluding those representative of middle

"Simulation" means many things to
many people. In its historical essence,
it is the act of feigning; assuming
the appearance of; without reality. In
the past, it has carried a bit of
stigma, a touch of fakery. In more
recent usage, the word stands for a
vastly broader area of activity, a
modern ann of science, a significant
contribution to the advancement of
technology.

The Air Corps used the Link
Trainer in World War II as an effec
ti ve tool in training tens of thousands
of aircraft pilots. This was rudi
mentary simulation in its proper
modern sense of practical application
of time- energy- and cost-saving
devices or techniques.

Who can count the numbers C>f
simulations the space age programs
have engendered? What would we
have known of weightlessness, except
by simulation? How could we have
guessed the makeup of the surface of
the moon, without exha.ustive tests in
vacuum chambers?

Application of total system simu
lation techniques to military vehicle
design has been on the increase for
the past decade. Prior to this period,
experimental tests usually were con
ducted on full-scale prototypes. Little
use was made of the methodolgy
known as mathematical model analy
sis.

System simulation, where mathe
matical models are applied to high
speed electronic computers ';0 describe
the behavior of complete systems or
some specific subsystem, is an inte
gration of engineering and mathe
matical talents, analog and digital
computers, mechanical devices, and
visual aids.

What is the status of system simu
lation today? Has it paid off cost
wise? Has it assisted in improved
vehicle design? A few of the many
accomplishment of the Army Tank
Automotive Center (ATAC), Warren,
Mich., will serve to provide an in
sight to the application of system
simulation techniques.

RIDE EVALUATION activities
in the ATAC Systems Simulation
Branch involve forecasting the maxi
mum safe speed at which vehicle can
travel over the battlefield. A major
problem in incl'easing this 'cross
country" speed of vehicles has been
th high cost in time and dollars of
trying out and evaluating new de
sign ideas. Full-scale models to try
out each concept are prohibitively ex
pensive.
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the "old days" was based on meas
urements using live occupants in
vehicles. Ride evaluation now can be
accomplished by using the Pradko
Lee Habsorbed power measurement,"
an analytical tool for determining the
"power" absorbed by a man exposed
to mechanical vibrations.

Human response to mechanical
vibration has captured the interest
of many re earchers. ATAC began
work in this area in 1963, searching
for a way to simulate man under
conditions of vibration. Primary em
phasis has been applied to random
vibration environments created by
air-, sea- and land-vehicles.

Be earch resulted in the new con
cept of "absorbed power"--aiteria
which appeared to correspond to sub
jective human response to vibrations,
based on recognition of the elastic
properties of the human anatomy.

For example, if the seat in which
you are sitting should begin to vi
brate, there would be an energy
input. The seat cushion would deflect.
Your body would move or be dis·
placed. This elastic movement re
quires energy, the average value of
which is referred to as "llbsorbed
power."

If a steel block replaced you on
the cushion, however, t1ie "absorbed
power" of the block would be zero,
due to its inelastic properties.

Absorbed power describes the
"man," his posture, and the seat.
Sinusoidal and random vibration now
ca.n be forecast without physical
experimentation upon humans.

Simulation techniques in the tank
automoti ,'e field have produced sig
nificant research results. ATAC
management initially put "customer
money" into this venture with some
trepidation. Fortunately, the profits
are high and the prospect for greater
savings is hil';hly promising.

DYNAMOMETER FIELD SIlIW
LATIO . Combat and military ve
hicles are designed to insure superior
performance over the roughest ter
rain and climate in the world,
nec sitating highly reliable and
durable components. Each major com
ponent or system, as well as the
entire vehicle, must be developed
under real and simulated conditions
of expected use.

Literlllly, researchers must "bring
the field into the laboratory." Under
the dynamometer field simulation
program, components of milital'Y
vehicles ar tested in the laboratory
under the operating conditions and
duty cycle that will be experienced in
service.

sed extensh'ely by ATAC dur
ing the last three years for durability
testing of engines, power-shift trans
missions and power trains, the

dynamometer methods consists of
th ree steps:

• Instrumenting an engine and
power train in a test vehicle to
record duty cycles over standard test
courses, such as at Aberdeen Proving
Ground, Md.

• Reduction of this field data to
establish a typical duty cycle for
durability te ting of current produc
tion and new designs of power trains.

• Setting up the selected engin
and power train with required acces
sories in the laboratory to conduct
continuous durability testing under
the conditions determined for the
typical duty cycle.

Simulated vehicle mileage can be
accumulated more rapidly than dur
ing regular vehicle testing. Only the
items under investigation need be
tested. Weather conditions that might
hold up actual vehicle testing in the
field are not involved.

Comparison of failures recorded
during field testing with those ob
tained on dynamometer simulation
tests increases understanding oC de
sign requirements for new vehicles.

Many different lahoratol'Y machines
simulate field use of components or
assemblies undergoing test. For ex
ample, the Track-Block Te t Machine
simulaj;es the action a track-block
en~ounters when in tailed on a tank.
Track-blocks are installed on the
underside of the machine head, which
rotates eccentrically against a road
plate supported by a hydraulic cylin
der controlling the load.

The test action compresses and
scuffs the track-block during each
cycle. In addition, a hydraulic motor
skews the road-plate to simulate turn
ing of the vehicle. This simulation
quickl~' eliminates inferior track-block
formulations. Only the most promising
new designs need be field tested on
the vehicle.

As another example, all tests for
the fixed fire extinguishing systems
which protect the engine compart
ments of combat vehicles are iroula
tions. It is too risky to tart a fire
in an assembly containing approxi
mately 300 gallons of fuel, 40 gal
lons of lubricating oil and battery
hydrogen gas, all in the immediate
proximity of live ammunition!

Simulation also i used to test the
ozone resistance of rubber. ATAC
formerly accomplished such tests by
atmospheric exposure of tires in
selected areas of the United States.
The project engineer proposed build
ing an ozone chamber large enough
to hold several large tires, thus
eliminating the time and cost of ship
ping them to outside a"posure sites.

Believed unique in this country, and
perhaps in the world, is the large
"walk-in" ozone chamber con tructed

for ATAC testing. It has controllable
ozone environment and temperature
conditions, and Ozone can be gen
erated up to 500 parts per 100 mil
lion. The low temperature capa
bility is 65 below zero Fahrenheit.
H.o.lounted" tires are exposed to ozone
while clamped in a fixture to simulate
the worst vehicle deflection loads.

SCALE MODELS. The use of
physical, or scale, models of ground
vehicles to predict the performance
of full-scale vehicles is not widely
dey loped at thi time, and for a good
reason. Construction of a valid scale
model of a ground vehicle may equal
or exceed the cost of the prototype.

The terrain-vehicle system is so
complex that a proper scale model
would have to include uch con
trolling parameters as the power-to
weight ratio; the dynamic charac
teristics of the suspension; the steer
ing characteristics; the soft-soil per
formance; and the behavior of the
traction elements.

cale model can be useful, how
ever, when a single performance
parameter is of interest. For exampl •
a scale model can indicate the soft
soil performance or can be useful in
the study of the water operation of a
vehicle. Considerable success has been
achieved using models for design of
the hull and to tudy vehicle water
performance. As a result of some of
these tests, a 70 percent increase in
water speed has been obtained.

Scientific simulation, already bur
geoning, is yet in its infancy. The few
notahle tank-automotive e."amples
herein described represent but a
fraction of the total effort committed
in thi broad field. Still the infant
is already paying his room and
board, and returning to his sponsor
an incredible saving in time, dollars
and human resources.

TECOM Hosts USACDEC Group
The u.S. Anny Test and Evaluation

Command hosted a conference for
representatives of the U.S. Army
Combat Development Command Ex
perimentation Center, Nov. 17-18, at
Aberdeen Proving Ground, Md.

An 8-man group from the Center,
Fort Ord, Calif., was headed by Col
Vernon G. Gilbert, deputy commander.

The conference and tour focused on
Army materiel currently under test
or programed for future testing. Ma
jor military materiel discussion items
weTe selected by the infantry, field
artillery, armor, aviation, air defense
and electronics directorates of USA
TECOM.

The group toured the Proving
Ground's Development and Proof
Services, where spec.ific weapons and
instrumentation systems were demon·
strated.
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JBX-20 propelled by Berkeley 16JA water, jet.

through swamps. (See A rmy R&D
NcwS'IIlagazine, December 1965-Jan

tests in the Chickahorniny site at uary 1966 edition, psge 56.)
Accotink Creek near Fort Belvoir is Botanists have determined that
propelled by a 400-horsepower engine several specie of water plants in
with 4-blade propeller. Walker's Lake also are prevalent in

An air-rudder steer the boat, capa- Southeast Asia and that the general
ble of 40 m.p.h. in open water. It density of growth affords "a chal
can carry 2,000 pounds at 30 m.p.h. lenging test site" for the jetboats.

Army Dentists Developing Spray-on Oral Bandage
Bulky dressings for oral surgery Walter Reed Army Institute of Re

may be super eded by a spray-on search.
chemical adhesive which has been Tests of the spray-on adhesive
tested successfully in buman dentistry began a. y ar ago ,vith the objective
by the U.S. Army Institute of Dental of supplying the wounded soldier in
Research (USAIDR). Viet am with a simple means he

~esults of a clinical study of 105 could apply to stop bleeding until
patients support the belief that the evacuated for professional treatment.
adh.esive is superior to any other Based on the results at Walter Reed
pendontal dressing in use. The study General Hosiptal, Col Bhaskar has
was made by Lt Col Surindar N. requested that the adhesive now be
Bhaskar, USAlDR Chief of Oral field tested in Viet Nam.
Pa~ology, and Lt Col Joseph All testing must be done with the
Frls~, who heads the Peridontal authorization of the Food and Drug
Secti~n at Walter Reea General Administration.
HospItal, Washington, D.C. The clinical study at the USAIDR
S~nthesi~ by ~e U.S. Army consisted of 276 procedures in peri

MedIcal Blomechamcal Laboratory, dontal. surgery, extraction sites and
Forest Glen, Md., for dental and ulceratIons, mainly gingivectomies
medical applications, the clear liquid and mucogingival flap procedures.
adhesive (normal alkyl alpha cyan- The adhesive is now being tested
crylate) cements cut tissue together for use in the restoration of decayed
s~ps bleeding, l'educes postoperativ~ teeth and relief from toothaches. It
pam, and accelerates healing. If the also i. being used in general surgery
patient wears a denture, it can be on animals at the Walter Reed Army
used immediately following surgery. Institute of Research's Department

Other advantages are that the ad- of Experimental Surgery.
hesive usually requires only one appli- The October 1966 edition of Oral
cation and can be applied without Surgery, Oral Medicine and Oral
special training. Preliminary bacteri- Pathology, under the Section of thE
logic studies revealed that the ma~ Federal Dental Services, carries •
rial inhibits growth of staphylococcus technical article titled "Applicatior
auret... and e.cluricia coli. of a ew Chemical Adhesive in

Possible further uses include Peridontic and Oral Surgery." It is
ga trointestinal and vascular anasto- coauthored by Lt Cols Bhaskar and
moses and for inducing hemo tasls Frisch, Col Peter 1. Margetis
in solid friable organs such as the <lirector, and Dr. Fred Leonard, tecb~
liver and kidney, as well as on donor nical director of the Army Medical
sites and burns. .Besearch in these Biomechanical Research Laboratory.
areas is bein~. done by Dr. T. usese Schedules OR Seminar
_?o_1a_ts_u_m_o:..:to..:..:..,-.:D:.':.V:.::I=Sl=o.::n_.:o.:.f_::S:u:rge~ry~ C' areer executives with broad ad-

minist~tive responsibilities, GS-16
(or eqwvalent) are eligible for nomi
nation to attend an Executive Semi
nar in Operations Research (OR),
Feb. 2-8, at the U.S. Civil Service
Commission, Washington, D.C.

The seminar includes presentations
on theory and practice of OR, includ
ing an introduction to OR, mathemati
cal tools of management, models and
model building, how to organize for
OR, management application of OR,
and OR and the decision maker.

Nominations should be submitted
by Jan. 6, 1967 to the Director, The
ADP Management Training Center,
Office of Career Development, U.S.
Civil Service Commission, Washing
ton, D.C. 20416.

Army Tests Water-Jet Boat for Marshes
Water-jet boats with weed-chop

ping devices that can maneuver
through dense aquatic plant growth
and shallow water are being tested
by the Army Engineer Research and
Development Laboratories (ERDL).

Walker's Lake, a man-made body
of water on Virginia' Chickahominy
~i"er 10 ":,iles north of Williamsburg,
IS the mam test area being used by
the Fort Belvoir, Va., agency. It is
the nearest water approaching the
growth-ehoked density of the .lekong
Delta region of South Viet Nam.

Two types of boats, witb single and
double jets, are plying the test area
where at least 25 genera of acquatic
marsh (paludal) plants thrive. Each
boat displaces 3,500 pounds.

The JBX-20 carries a Ford Inter
cepter gasoline engine of 280 horse
power which operates a single
Berkeley 16JA water jet. The welded
aluminum hull boat is 23 feet 3
inches long with a beam of 9 feet
9 inch s. Empty it will do 25 knots.
It can carry 2,000 pounds of 12 troops
and their gellr in 10 inches of water
at 17 knots.

Shallow water navigation is pos
sible with tbe water-jet principle in
both boats. Steering is accomplished
by rotation of the jet nozzles. The
welded aluminum hull of the JBX-20
can be reversed with a "clamshell"
attachment to the jet mechanism.
Each jet intake bas a weed-cutter.

The Tamco Aqua Jet, propelled by
two jets powered by twin Cbevy II
liO-hor epower gasoline engines, has
a fiberglass hull 25 feet 6 inches long
with a beam 7 feet 10 inches. It has
a 25-knot capability empty, a maxi
mum speed of 15 knots with a 2,000
pound load, can be rotated 360
degrees for steering maneuverability
and can be used in 13 inches of water.

ERDL is also testing boats powered
by aircraft engines for increased
mobility in shallow, weed-infested
water. One "airboat" undergoing
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