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Cl'eative, analytical, advisory and
administrative scientific capabilities
within the Army research and devel­
opment in-house laboratol'jes are rec­
ognized in selection of 19 winners of
1963 Army R&D Achievement Awards.

Initiated in 1961 by former Chief
of Research and Development Lt Gen
Arthur G. Trudeau, since retired, the
Achievement Awards recognize not ­
WOl"lhy scientific and engineering ac­
complishments of Army cil'ilians.

Lt Gen Dwight E. Beach, Trudeau's
successor, will make the presentation
of awards to Washington area win­
ners. Winners in mOre remote areas
will be honored at ceremonies sched­
uled in behalf of General Beach b}'
the commanding officer concerned,
Dates of the respective ceremonies
were not available at press time.

Judges making the fin a) selection
May 7 at the U.S, Army Research
Office Headquarters in AJ'1ington, Va"
encountered the same difficulty they
had in 1962, only to a g,'eater degree.

(Continued on page 18)

Dr. Thomas Grubb and Dr. Leonard
Niedrach (left) prime new General
Electric fuel cell with purified diesel
oil combined with air to generate elec­
tricity to power motor at right.

New Fuel Cell Regarded as Significant Advance

Army Announces 19 Selections for R&D Achievement Awards
Keen Competition Among 23
Nominees Give Four Judges
Difficult Elimination Task

Fuel cell electric power research achieved a major advance as a result of
an ArnlY cOllcept when the General Electric Research Laboratory announced
Alll'. 23 that an experimental cell efficiently uses inexpensive fuels.

Based on a theoretical approach suggested by scientists at the U.S. Army
Research and De,'elopment Laboratories, Fort Belvoir, Va" originally funded
under an Army contract and jointly
financed witb the Advanced Research
Projects Agency since mid-1961, the
new cell uses hydrocarbon fuels.
. Pl'opane, for example, has achieved
in experiments efficiency as high as
40 to 50 percent, with further gains
anticipated, as compared to about 25
percent efficiency for diesel type en­
gines and 12 to 15 percent for the
avel'age gasoline combustion engine.

Drs. Thomas Grubb and Leonard
W. Niedrach, chemists at the GE Re­
search Labol'atory, Schenectady, N.Y.,
demonstmted the new cell to repre­
sentatives of the Dep01"lment of De­
fense and the press -Ap~. It op­
erates at atmospheric pressure and in
the moderate temperatut'e mnge of
250·400' F.

While the laboratory cell operates
"to ..\ sUl'pl"ising degree tl on gaso­
line and dieSel oil, its best efficiency to

(Continued on page 3)
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Vice Adm Charles B. Martell,
Deputy Direct"r of Defense Research
and Engineering (Administration
and Management), has been appoint­
ed Chairman of the President's Com­
mittee on Scientific Information.

Composed of sen ior agency officials
with information responsibilities, the
Committee was established as a
mechanism for inter·agency coordi­
nation, development of Government­
wide standards, and compatibility be­
tween systems.

The Committee also is charged
with examining findings and recom­
mendations of variom; ta~k groups
studying the interrelations of existing
information scrvices, with the objec­
tives of developing an articulated but
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Army R&D Expenditures, Industry Planning
By Moj Cen C. W. Clark, Director of Army Reseorch

,'OTE; Sillc,' alte",/ees at the National Security Indl/strial AssoeiaLio'l eOll­
fe/'enee iI/ IVashingt,,,,, D,C., lislen.d 10 Maj Gell C/a"k disClUlS Army-IndlUl­
try R&D interrelationships. lavorable "espome ha. included demands that
til. addr.ss be mo,' widelll dissrlllillated. Excepl 101' introductory para­
graph. delJoted largely to levity with I'espect to Ihe p,'olil"'uting of scientific
conferences and 8ym})o,.ia, Ihe cOIllI>lete 1'resenlation lollows:

Most of you gentlcmcn gathered here today representing industry probably
shal'e three interests in common, Fil'sl and foremost. is how you can con­
tribute to the national security effort; second. is how to plan to minimize
your financial risk while doing it; and third. is to determinc how military
R&D can be adapted to the service of the civilian economy, If you're not
concern d with these three Questions, you have probably registered at the
\\'1'onl/; symposium. and that is fairly easy to do nowadays,

Somewhat over 100 years ago, a French man of letters \\'1'ote, "Plus ca
chanll:e, plus c'est la meme chose." One of the safest statements one can
·till make at any time, is that everythinA; is always changinlt, During recent
vears, our American "ociety ha adaptcd to the impact of bill: A;overnment,
big busin ss. big labor, big budget. big bullying and brinksmanship-the last
needs no adjective.

All of these huve presented a massive challenge to man and the world, and
ha"e reQuh'ed complex and costly responses. In meeting the demands of
thc changinlt world, u most precious resource of the U,S, has proven to be
its bUI'geoninlt R&D capability,

All of us should leltitimately be concerned with the impact of thi !\:overn­
mental !'Ole on our traditions of indi\'iduaJism and free enterprise, Thel'e is
no doubt that business practices Ita.ve changed with world events and forces.
But national defense remains OUr paramount and indispensable mission today.

Pamphrasing the Commander·in·Chief. there is no discount on defense,
While thc Federal Go\'ernment finances the bulk of R&D efforts in the

U.S" pri"ate indu try pcrforms and mana!\:es most of this scientific and
enll:ineering work, This extensi\'e participation require plannin!\: on indus­
try' part. And fo]' the inte!liltent planninA" of defense R&D, you must have
l\'Uidance from the military se.....ices. The Army knows that the present com­
munication system is not ideal and that a vast gap has resulted-a gap he....­
tofore filled mostly by the eement of expcrience. somctimes bitter and co ·tly.

This communicalion gap between defense buyinlt and selling is taken seri­
ously in the Army and we want to be as helpful as we ean, It is most
undesirable for you in industry to charll:e down a road only to find that you
ha"e misjudged the dircetion 01' miscalculated the extent of national defense
"cquirements, The Army appreciates your ne d for appropriate l\'Uidance and
will continue to try to provide it,

/nlo/'/Ilillg ind!l,'//I'y 01 lonu-rallge lIlilital'l/ requirements is essential lo/'
the prevention 0/ abortive 1'tlObiliz.atron. and for the achieve1nent of maxi,nutn
defclIse at mi"imu»1 cost, If you know OUT Ilti"ki".9 on r"tu,-e problems. I/OU
can make a bette.· allocation 01 you,. /'esourees, and a betie.' job of national
dell'IISe ,is tlte i"evi/oblc "c.mll_ YO'l i"indusII'I/ want to anll must work
with lite Goverll1l1.ent in drlense ",aUel'S. The lact that you are ,nembers
01 NSIA and a,'e here today altexts to Ihis de. ire, The proble,n slill remains
(IS to the best manne,' in which this cooperation is to be accompliBlted.

The financial resources under Government stewardship have enabled it to
underwrite projects which have exceeded the capacity of anyone entire
industry in America, Va t new technologies have sprung from the Govel'1l­
ment-sponsored research you industrialists have undertaken f01" the defense
of the Cree world. We look for more technical benefits to come out of the
many continuin!:, and future projects related to our national security.

Still. this advancing ncw technololl:Y has presented many problems. I've
heard economists rai e many ar!:'uments about defense spending. For in­
stance. it is said that military R&D does not accelerate economic growth in
the private sectol' in the same proportion as do nonmilitary efforts. or that
the "spin-ofT" theory is an exaltll:erated political myth. We also reculTently
hear that it is economic waste, preparing for a war that nobody wants,

These are not points I'd like to pursue here, (would like to remind you
that the Army's expenditures have to be made above all on the basis of na­
tional defense needs, !lut for-as Some have alleged-other worthy national
purposes, sueh as support for depress d areas, the allevation of unemploy­
ment. the stimulation of technically deprived region. the b ttermcnt of man­
kind, the achie\"ement of rapid economic growth, or ~eneral welfare ends,

The U. S, Constitution deleltates to the Federal Govcrnment the power to
pl'ovide for the common defense, For Army R&D, this menns to de"elop the
best materiel for OUI' ,oldiers. within the available time and at the lowest

(Continued on page 31)
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New Fuel Cell Regarded as Significant Electric Power Advance

Fort Monmouth Experimenting on New Type TV Tube

(Continued from page 1)

date has been achieved with propane.
Hexane and octane also appear to
react completely in the cell, forming
harmless carbon dioxide and water as
byproducts.

Army and other Department of De­
fense leaders present at the demon­
stration indicated generat agreement
that the development should' result in
far-reaching benefits for military
ground forces whose mobility depends
on the useful energy obtained from
hydrocarbon fuels.

While elated aboQ.t the achievement,
Anny scientists at Fort Belvoir took
what was termed a realistic view of
the advanced developmental problems.
They estimated that three to five
years will pass before practical ap­
plication of the operating principle
of the cell is accomplished.

Contract supervision of the re­
search which led to the laboratory
model of the cell has been exercised
by the U.S. Army Engineer Research
and Development Laboratories. Don­
ald J. Looft, Chief of the Electric
Power Branch, initiated the USAE­
RDL hydrocarbon-air fuel cell pro­
gram in 1957 and has aggressively
pursued it despite skepticism of some
leading fuel cell researchers. Bipin
C. A1maula is currently Project Lead­
er of the program.

Feasibility studies are currently
being pursued, Mr. A1maula said, as
the next important phase of the de­
velopmental program on the cell.

Broad application of fuel cells can­
not be visualized, stated Col John H.
Kerkering, USAERDL commander,
until they can use the ordinary satu­
rated hydrocarbon bulk fuel on which
land vchicles and other military
equipment operate.

Dr. Guy Suits, GE Vice President
and Director of Research, in an­
nouncing discovery of the feasibility
of hydrocarbon fuel cells, noted that
both the efficiency and operating life
of the cell are reduced by the pres­
ence in these fuels of certain complex
ingredients and additives. "Undoubt­
ably," he said, "fuels particularly
suited . . . can be designed."

Describing the operating principle
of the GE cell, Dr. Suits termed it a
"remarkably simple device that should
be a major step toward the develop­
ment of fuel cells as portable power
generators for a wide range of mili­
tary and industrial applications."

A novel feature of the cell is its

electrode s t r u c t u r e, incorporat­
ing platinum, and a liquid electrolyte.
Excellent results with a phosphoric­
acid electrolyte have been achieved
and other electrolytes show promise.

Another important technical gain,
with respect to long life and faster
start-ups, is the low temperature at
which the cell operates-roughly 20
percent as high as the 1000-2000· F.
range of experimental hydrocarbon
fuel cells tested by GE late in 1962.

Hydrogren and other highly reac­
tive fuels, all much more expensive
and less convenient than ordinary
hydrocarbon fuels, previously have
been necessary to a.chieve low tem­
perature operation.

"From a scientific viewpoint, Dr.
Suits said, "the most remarkable
facts about the new cell are that
measurements indicate an apparent
100 percent oxidation of straight­
chain hydrocarbon fuels-the reaction
with oxygen from air going all the
way to carbon dioxide and water­
and that good performance has been
achieved with a large number and
variety of these fuels.

"Chemically speaking, this means

Army scientists have developed a
"trap door" electronic picture tube
that allows them to take improved
photos of a video display while keep­
ing the face of the tube in clear view.

Designed by the U.S. Army Elec­
tronics Research and Development
Laboratroy at Fort Monmouth, N.J.,
and the General Dynamics Corp., the
experimental tube is used to record
and analyze oscilloscope patterns.

A modified version of a standard
cathode ray picture tube, it is simi­
lar to the types used in home TV sets,
radar scopes and laboratory oscillo­
scopes. A 2-inch transparent porthole
in the normally opaque rear section
of the tube allows a camera to take
photos of the electronic display from
the back while the operator views the
screen from the front.

Prev;ously, all such pictures were
taken from the front, with the camera
placed over the face of the tube. The
operator had to watch the display
through a small viewing port.

In addition to easier and more ef­
ficient operation, the image from the
back is two to three times brighter
than from the front, and fine details
of the picture show up more clearly.

that Drs. Niedrach and Gruhb have
solved several of the most difficult
problems in the area of fuel cell re­
search. . . . The Army and ABPA
have had an important role in seeking
and Supporting key research pro­
grams, and this recent fuel cell
achievement re1iects excellent coop­
eration between Government and in­
dustry."

In the opinon of Walter C. O'Con­
nell, manager of GE's Direct Energy
Conversion Operation at Lynn, Mass.,
hydrocarbon fuel cells for the power­
ing of some military systems can now
be projected, based on performance
levels already demonstrated at the
GE Research Laboratory. He said:

"It now seems reasonable to predict
the eventual use of fuel cells for
powering military vehicles, and suc­
cess in this endeavor may also sug­
gest a variety of civilian uses, includ­
ing transportation.

"Such a by-product of military-in­
dustrial teamwork would be an ex­
ample of great tangible benefits for
the economy in general that may
come from research and development
based on military requirements."

A signal appears on the display as
an electronic pulse, which on careful
analysis gives information on the fre­
quency and character of the signal.

In the experimental installation,
the camera is mounted above and be­
hind the tube, operates automatically.

Thomas Baird peers through rear­
vie.. porthole of "trap-door" picture
tube designed for military needs by
Army Electronics R&D Laboratory.
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Martell Heads JFK's Scientific Information

O. P. Cleaver, left, Chief of the Electrical Department, and Dr. Robert S.
Wiseman. Chief of the Warfare Vision Branch, Dank Col J. H. Kerkering, CO,
U.S. Army Engineer Research and Development Laboratories, Fort Belvoir,
Va., who presented them with Army Out tanding rating certificates. This was
the eleventh such award for Cleaver who has been with the Laboratories since
1942. Dr. Wi eman joined the Labs in 1954 and wa honored for his support.

Army Transportation Materiel Command Renamed
What untH Apr. 18 was the Army The agency employees 3,000 per-

Transportation Materiel Command at sons, has an annual payroll exceeding
St. Louis, Mo" is now the U.S. Army $2,000,000, and is one of the few in
Aviation and Surface Materiel Com- the Army that has a complete logistic
mand (AVSCOMl, but no change in
organization or the number of em- operation under one roof. It controls
ployees is involved. procurement, engineering, cataloging,

Brig Gen David B. Parker, com- storage, maintenance, materiel re­
mander, announced that the change quirement and technical assistance
emphasizes the role and mission of programs for the Army's aircraft.
the command in the Army's vital rail and marine equipment.
aviation program, and is a result of In ten years the command has
the recent Army reorganization, in changed names four times. When
which commodity commands were established in St. Louis in 1953, it
substituted for the Technical Services was known as the Transportation
in the field of logistics. Corps Army Aviation Field Service

Aviation, representing roughly 90 Office. In 1965 it became the Trans­
percent of AVSCOM's effort, is a com- portation Supply and Maintenance
modity title; the former Transporta- Command. In 1960 it was shortened
tion was a functional title. to Transportation Materiel Command.

gunnery officer aboard several ships
and earned an M.S. degree in metal­
lurgy from Carnegie Institute of
Technology, Pittsburgh, Pa.

During World War II he was
awarded the Legion of Merit for serv­
ice in the Readiness Division of the
Headquarters of the Commander in
Chief, U.S. Fleet.

Other assignments have included
Assistant Director of the Atomic
Energy Division, Office of the CNO;
Fleet Operations Officer, on the staff
of the Commander in Chief, U.S. Pa­
cific Fleet; CO of the USS Missis­
sippi which made operation evalua­
tion of the Terrier missile; CO. USS
Boston, world's first guided missile
cruiser; Deputy Director of Naval In­
telligence for Security, Office of the
CNO; and Commander Cruiser Divi­
sion FOUR.

Group
er of the Bureaus of Aeronautics and
Ordnance into Bureau of Weapons.

Following this major Navy De­
partment management reorganiza­
tion, he was named Assistant Chief
of Naval Operations (Development).
Jn that capacity he was responsible
for COmanagement of the research
and development organization, and
he monitored progress of new weap­
ons systems to completion of opera­
tional evaluation. He was promoted
to his present rank and selected for
his present post in March 1961.

Admiral Martell began IUs career
upon graduation with distinction in
1930 from the U.S. Naval Academy,
Annapolis, Md. In the decade pre­
ceding Pearl Harbor, he served as

(Continued from page 1)

decentralized Federal information
system.

Presently consisting of 14 mem­
bers, five alternates and five observ­
ers, the Committee includes repre­
.entatives of: Office of the Secretary
of Defense, Atomic Energy Commis­
sion, Department of State, Depart­
ment of Health, Education and Wel­
fare, Office of the Director of Defense
Research and Engineering, National
Aeronautics and Space Administra­
tion, Department of Agriculture, Bu­
reau of the Budget, Veterans Admin­
istration, Federal Aviation Agency,
Department of Commerce, Depart­
ment of the Interior, ~d the Execu­
tive Office of the President.

The Post Office Department and
the Small Business Administration
have observer status.

Involved with military scientific re­
search and development programs
since 1969, when he was assigned to
the Office of the Chief of Naval Op­
erations (CNOl. Admiral Martell
served as Director of a Special Plan­
ning Group concerned with the merg-

6 New Members Appointed
To Defense Science Board

Six newly appointed members of
the Defense Science BOlll'd, chartel'ed
as the senior puhlic advisory board in
the office of the Director of Defense
Research and Engineering, were an­
nounced Apr. 19 by the Depal1:ment
of Defense.

Composed of members selected by
the Secretary of Defenae for theil'
achievements in industry and educa­
tion, the Boal'd advises top level De­
fense omcials on technical matters.
Some of the nation's foremost lead­
el'S in science, engineering, education
and management serve on the Board.

New members are: Dr. Daniel Al­
pert, Professor of Physics, University
of Illinois; Patrick E. Haggerty,
Pr ident, Texas Instruments, Inc.;
Dr. Wayne E. Kuhn, General Mana­
ger, Research and Technical Depart­
ment, Texaco, Inc.; Dr. William G.
McMillan, Chairman, Department of
Chemistry, University of California
at Los Angeles; Dr. Thomas L. Phil­
lips, Executive Vice President, Ra­
theon Co.; and Dr. Ernst Weber,
President, Polytechnic Institute of
BrOOklyn.

Dr. Weber recently accepted ap­
pointment as Chairman of the Advis­
ory Council of the Junior Science and
Humanities Symposium Program, De­
partment of the Army.
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CRD to Sponsor Tripartite Operations Research Conference in Washington

Dr. Parmenter Joins USARO Staff as Geographer

Critical evaluation of the status of
Army operational research with a
view to identifying areas warranting
more intensive effort is the objective
of the Eighth Tripartite Conference,
scheduled June 17-29 in Washington.

Australia may participate for the
first time since being admitted in
1962 as a full member of the Ameri­
can-British-Canadian operations re­
search organization founded nearly
15 years ago. Word of acceptance of
an invitation had not been received
at press time.

Rotated among the member nations,
the Conference is being sponsored this
year by the Chief of Research and
Development, U.S. Army, Lt Gen
Dwight E. Beach. Arrangements are
in charge of the Research Analysis
Corp. (RAC), the U.S. Army's major
contract operations research agency.

Sessions will be conducted at tbe
Industrial College of the Armed
Forces, Fort Lesley J. McNair, where
the first Tripartite Conference spon­
sored by the United States was held

Meteorological R&D Group
Discusses CBR Operations

The Eighth Semiannual Conference
of the Army Meteorological Research
and Development Coordinating Com­
mittee was held at Dugway (Utah)
Proving Ground, Apr. 16-18, to hear
presentations on meteorological as­
pects of chemical and biological op­
erations.

Formed in 1959 to coordinate mete­
orological research among various
Army agencies, the Committee is
composed of 32 representatives from
research boards and installations.

John A. Copeland, Chief of the
Atmospheric Sciences Section, U.S.
Army Materiel Command, Washing­
ton, D.C., presided over the meeting.
Dugway Commander Col Paul R.
Cerar briefed delegates on the mission
and operations of the base.

Paul A. Carlsen, Chief of Dugway's
Meteorological Division, presented
Dugway's meteorological program
and demonstrated some of the unique
equipment that provides accurate
microweather information over much
of the ground's 1,000,000 acre area.

The group also participated in a
field demonstration of artillery de­
livered chemical agents and tested,
fi rst hand, the effects of the Army's
newest riot control agent.

The group's next scheduled meeting
is to be held in October at the Bal­
listics Research Laboratories, Aber­
deen Proving Ground, Md.

in 1950. About 50 delegates and 150
or more observers are expected.

Senior Delegate to the Conference
Dr. Richard A. Weiss, Deputy and
Scientific Director of the U.S. Army
Research Office, Office of the Chief of
Research and Development, will pre­
side as Permanent Chairman. Direc­
tor of Army Research Maj Gen C. W.
Clark will preside at the opening.

U.S. Department of Defense speak­
ers will be headed by Dr. Charles
Hitch, Secretary of Defense (Comp­
troller), a distinguished operations
analyst formerly with RAND Corp.
Assistant Secretary of the Army
(R&D) Dr. Finn J. Larsen is pro­
gramed for the welcoming address,
following greetings from Maj Ge!!.v
Tom R. Stoughton, Deputy Cornman"·
dant of the Industrial College.

Major operations research address­
es are on the agenda for Dr. Eric
Holmherg, Director of Operational
Science and Research, British War
Office; Henry H. Watson, Director of
the Canadian Army Operational Re­
search Establishment; and, for the
United States, Dr. Lynn H. Rum­
baugh, Director of Combat Systems
for the Research Analysis Corp.

Discussions will deal with current
and long-range military problems on
which operations research techniques
mny be most urgently needed, includ­
ing such areas as LandiAir Combat
Between Major Forces - post 1966;
Limited War in Southeast Asia; and

Dr. Guy N. Parmenter joined the
U.S. Army Research Office staff in
April as a geographer in the Environ­
mental Sciences Division, succeeding
Dr. Leo Alpert, newly assigned as
Chief, Research Division, u.s. Army
R&D Office in Panama.

Dr. Guy N. Parmenter

Allocation oC Resources.
Entertainment of delegates will in­

clude a banquet at which the U.S.
Army will be host, a dinner party
given by President Frank Parker of
RAC, a boat trip along the Potomac
River to Mount Vernon, and for for­
eign visitors a trip to Gettysburg to
view a shrine of American history.

Swamp Fox II Research Team
Reports on Medical Findings

Preliminary findings by a medical
research team that participated in
Project Swamp Fox II in the Pana­
manian jungle indicate that a signifi­
cant change in the flora of the skin
occurs after arrival in the tropics.

Members of the Depaltment of Der­
matology, Walter Reed Army Insti­
tute of Research, last autumn joined
with civilian medical college research­
ers in a study of the men testing
Transportation Corps vehicles in the
Chepo region of the Republic of Pana­
ma (Sept. 1962 issue, page 10).

The purpose of the study was an
evaluation of skin disease under field
conditions in a group of soldiers
brought from a temperate to a tropi­
cal environment.

Initial baseline studies, including
cultures, skin pH measurements and
ultraviolet fluorescence examinations,
were obtained at Fort Eustis, Va., and
compared with measurements made
later in Panama.

After earning a B.A. in geography
and political science at Nebraska
Wesleyan University, Lincoln, Nebr.,
Dr. Parmenter entered the U.S. Army
Air Corps in 1942. Throughout World
War II he served in the European
Theater as a fighter squadron instru·
ment specialist.

Following the war he earned M.A.
and Ph. D. degrees in geography from
Clark University, Worcester, Mass.,
then served on the faculty of the
University of Kentucky before joining
the Intelligence Division, U.S. Army
General Staff.

Since 1950, except for a period
used to complete academic studies, he
has been with the U.S. Army Map
Service on area analysis intelligence
assignments. Positions he has held
include: Section Chief in the Engi­
neer Strategic Intelligence Division,
Coordinator for Physical Geography,
and Branch Chief in the Department
of Engineer Intelligence.

lilAY 1963 ARMY RESEARCH AND DEVELOPMENT EWSlItAGAZlNE 5



ARTS Material Instructions Require Submission by July 31
Instructions for submission of ma­

terial for the Army Research Task
Summary (ARTS), mailed this month
to all Army R&D activities, require
summaries of the status of all re­
search tasks as of a May 31 cutoff
date. Reports are to be sent to the
Chief, Scientific and Technical Infor­
mation, U.S. Army Research OllieI' to
arrive by July 31.

Many months of consideration of
the overall problem of achieving more
oomprehensive information in much
'more readily usable form are rellected
in the massive instruction document.

Suggestions for improvement were
developed by an ad hoc study group
in ooordinated effort with the Office of
the Defense Director of Technical
Information, the Scienee Information
Exchange of the Smithsonian Insti­
tution, the Defense Documentation
Center (formerly ASTIA), Air Force
and the Navy.

Expected to come 011 the press for
distribution in the second quarter of
FY 1964, the neW version of the
ARTS will vary little in appearance
from previous editions. But there
will be a di1I'erence--a major one.

For example, for the first time
since the ARTS was initiated in
1956, information will be provided 011

subtasks in a data bank automatic

Troops Participate in Firing
Of Pershing at Cape Canaveral

u.s. Army troops participated for
the first time in a nring of the 2-stage
Pershing ballistic missile Apr. 12 at
Cape Canaveral, Fla.

The firing integrated certain serv­
ice test missions with development
evaluation. Service tests usually are
performed upon completion of devel­
opmental firings.

ColO. M. Hirseh, Pershing Project
Manager, said the dummy warhead
section of the missile impacted in a
preselected target area after being
fired on a medium-range mission
down the Atlantic Missile Range.

Firing the missile from a helicopter
transportable erector-launeher were
soldiers from U A" Battery, 2nd Mis­
sile Battalion (Pershing), 44th Artil­
lery, Fort Sill, Okla. They are under
the Artillery and Missile Center com·
manded by Maj Gen Lewis S. Griffing.

Termed the "shoot and scoot" mis­
sile, Pershing is being designed to
move overland on tracked vehicles, in
helicopters, or in fixed wing aircraft
as a selective range weapon for field
army support.

processing card system. As in previ­
ous years, the ARTS will report on
more than 3,000 major tasks, involv­
ing an estimated annual expenditure
of about $200 million, and will con­
tain in excess of 3,000 pages of highly
condensed information.

The new data preparation system,
employing a 3-page Form 1309-R and
8lH:olumn punch cards, incorporates
rearrangements of the information on
each tssk and subtask to fac.ilitate
forwarding of data to the Science In·
formation Exchange and the Defense
Docnmentation Center.

The system is designed to give the
user rnrrent information on almost
any conceivable field of interest re­
lated to the ARTS. Requests for
specific types of information will be
lilled rapidly with printouts from the
data cards, using processing equip­
ment to be located at the U.S. Army
Research OllieI', Arlington, Va.

Another important change is that
of continuously updating information
by requiring submission of a new
Form 1309·R within 30 days of any
reportable development or change. A
semiannual review and analysis will
be accomplished by the originating
agency and Army Research Office.

Long-range planning of develop­
ment goals will be facilitated hy the
improvements in the ARTS which will
make it pos ible for programing of­
ficials to determine quickly what is
being done and what needs to be done
to achieve time-frame objectives.

The 1963 ARTS will follow the
pattern of the 1961 edition in that six
volumes, each with a classified supple­
ment, will be used to separate tasks
aeeording to scientific disciplines and
a separate cross-referenced index vol­
ume will be prepared.

Changes in the ARTS forms and
types of information to be included
on the 80-column punch cards came as
the climax to the work of Task Group
2 of the Army Ad Hoc Group on Sci­
entific and Technical Information.

Paul Olejar headed the Task Group
and the ARTS study was made by a
subgroup chaired by Gerald Beveridge
of the CBR Agency, U.S. Army Muni­
tions Command. Glenn Bryce, Robert
Brown, Eugene Logue and Lt James
Nance of the CBR Agency also
worked on the problem. Walter Gal·
son of the U.S. Army Research Office
was the project officer.

In 1961 automatic distribution of
the ARTS was made to more than 175
Government agencies and R&D ac-

tivities; several hundred copies were
used to fill requests from private in­
stitutions, schools, libraries, Congress
and foreign governments. More than
3,300 volumes were sold through the
Superintendent of Documents, U.S.
Government Printing Office.

Frankford Chemist Wins
Award of SA Fellowship

I\laurice Codell

Maurice Cadell, chemist in the Pi t­
man·Dunn Laboratories of the Army
Research and Development Group at
Frankford Arsenal, Philadelphia, left
for .Japan Apr. 26 under a Secretary
of the Army Research and Study Fel­
lowship.

In the one-year study, he will be
associated with Dr. Shizuo Fujiwara
at the University of Tokyo in re­
search and studies concerned with the
interaction of high energy radiation
with matter.

Codell is a graduate of Temple Uni­
versity and has completed specialized
studies at the lliinois Institute of
Technology and the Oak Ridge In­
stitute of Nuclear Studies.

Author of 38 scientific papers in
leading scientific journals and a book
published in 1959, he recently wrote
a section of another forthcoming
book. He has two patents, b"th of
which are in commercial USe.

In the U.S. Army from 1931 to
1934, he was employed at the Quart­
ermaster Depot from 1934 to 1941.
Then he left to work at Frankford
Arsenal. a key research and engi­
neering installation of the U.S. Army
Munitions Command.
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achievement award by the Poultry
and Egg National Board. The U.S.
Department of Agriculture recognized
him with a Certificate of Merit for
research on food plant sanitation.

Author of more than 90 publica­
tions on food technology, he was a
founding member of the Institute of
Food Technologists in 1939.

A native of Gardner, Kans., he re­
ceived a bachelor of science degree in
chemical engineering from Oregon
State College in 1926. M.S. and Ph. D.
degrees in sanitary bacteriology from
Iowa State College followed in 1928
and 1931.

Professional affiliations include:
American Chemical Society; Associa­
tion of Official Agricultural Chem­
ists; World's Poultry Science Associa­
tion; Fellow of the American Public
Health A1'>sociation; American Society
for Microbiology; U.S. representative,
Committee for the Permanent Section
for Food Microbiology and Hygiene
of the International Association of
Microbiological Societies.

bubble trap, is swallowed by the pa­
tient. Juice aspirated into one of the
tubes is removed by allowing air to
liow into the tube below the juice
while suction is maintained above.

By means of the second tube, air is
let in through the bubble trap.
Samples less than 0.6 milliliter in vol­
ume can be delivered immediately
through as much as 5 meters of tub­
ing. Sampling may be continuous Or
intermittent from any level of the
small intenstine or stomach.

The device is in use in many mili­
tary and civilian hospitals.

PATENT for new method of samplin~ intestinal juice is presented to Col Wil­
liam H. Crosby (left) and Hein" W. Kugler by Col William D. Tigertt, Re­
search Diredor and Commandant, Walter Reed Army Institute of Research.

WRAIR Medi(S Get Patent on Diagnostic Ai d Device
A newly patented device for sam­

pling intestinal juice of patients as a
diagnostic aid is the invention of two
staff members of the Walter Reed
Army Institute of Research (WR­
AIR), Washington, D.C.

Col William H. Crosby, Director,
Division of Medicine, and Chief, De­
partment of Hematology, and Heinz
W. Kugler, Division of Instrumenta­
tion, recently received a patent awam
presented by Col William D. Tigertt,
WRAIR Director and Commandant.

The Intestinal Cup, consisting of
two tubes fastened to a cup-shaped

Dr. Harry E. Goresline

League Merit Citation, only a year
after he was awarded a research

International influence of Almy re­
se rch in food irradiation and proc­
essing is recognized in the appoint­
ment of Dr. Harry E. Goresline to
serve two years in Rome, Italy, as a
consultant to the United Nations.

Secretary of the Army Cyrus R.
Vance approved the temporary as­
signment of Dr. Goresline, Assistant
Technical Director of the Armed
Forces Food and Container Institute,
as requested by the Atomic Energy
Branch of the UN Food and Agri­
culture Organization.

Recognized worldwide as an author­
ity in food microbiology and food
preservation technology, Dr. Gores­
line is a veteran of 33 years of Gov­
ernment service and the recipient of
numerous achievement awards.

Scheduled to depart for Rome in
August, he will assist in the United
Nations FAO program to promote in­
ternational cooperation in develop­
ment of food irradiation as a means
of preserving foods.

One of his duties will be to advise
the International Expert Committee
on the Technical Basis for Legislation
on the Wholesomeness and Micro­
biological Safety of Irradiated Foods.
He will assist in planning an Inter­
national Technical Meeting on Prog­
ress in Food Irradiation and a similar
conference on the microbiology of
irradiated foods.

A1'> the Department of the Army
coordinator in the technical develop­
ment of food for storage in Civil De­
fense shelters, Dr. Goresline visited
six European nations in the fall of
1962 to discuss CD food programs.

International cooperation in dealing
with food preservation problems be­
gan for Dr. Goresline in June 1936
when he represented the U.S. De­
partment of Agriculture at the Sec­
ond International Congress of Micro­
biology in London. In 1939 he was
chairman of the American delegation
to the Sixth International Chemical
and Technical Congress for Agricul­
tural Industries, Budapest, Hungary.

During World War II he served as
Chief Food Technologist, Poultry
Branch, Food Distribution Adminis­
tration, and as technical assistant to
the Director. He joined the Anned
Forces Food and Container Institute
staff in 1952 and in October 1954
became Associate Director for Re­
search of the Food Lllboratories.

In 1957 Dr. Goresline was the re­
cipient of a National Civil Service

Army Food Radiation Research Authority Accepts
2-Year Assignment in Rome With United Nations
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Mathemati(al Scien(es Manpower Problems Diuussed

Foreign Military Atta(hes Briefed on Army Reseanh

Sponsored by the Conference Board
of the Mathematical Sciences, a dis­
cussion of uManpower Problems in
the Mathematical Sciences" was held
Apr. 16-17 in Washington, D.C.

Impetus for the conference was pro­
vided by the Gilleland Report, issued
in December 1962 by the President's
Scientific Advisory Committee. Ana­
lyzing the Nation's needs for engi­
neers, physical scientists and mathe­
maticians, the report states that by
1970 American universities should
produce annually 7,500 Ph. D.'s in
these fields.

Although current annual pl'oduction
of Ph. D.'s in these areas is 3,000, the
report notes that the pressing need
for highly trained personnel for uni-

Representatives of 18 foreign na­
tions, the U.S. Department of State
and the U.S. Army Assistant Chief of
Staff for Intelligence were oriented
recently on U.S. Army Research Office
responsibilities and activities.

Director of Army Research Maj
Gen C. W. Clark welcomed military
attaches representing most of the
NATO nations, the Philippines, New
Zealand, China, Japan and Korea at a
briefing held Apr. 18 at Army Re­
search Office Headquarters, Arlington,
Va. Chief of Research and Develop­
ment Lt Gen Dwight E. Beach fol­
lowed with remarks on the Army
R&D Program.

Other attaches in attendance repre­
sented France, West Germany, Italy,
Greece, Portugal, The Netherlands,

Belvoir Officer Honored
For Work on Atlas Bases

Col Woodrow W. Wilson, Chief of
Staff at Fort Belvoir, Va., since July
1962, was awarded the Air Force
Legion of Honor, the second highest
decoration for meritorious service, in
an Apr. 9 ceremony.

The veteran of almost 24 years of
active military service was cited for
his outstanding accomplishment in the
role of Director of Construction of
Atlas "F" bases. He was then as­
signed to the Army Corps of Engi­
neers Ballistic Missile Construction
Office with the Air Force, head­
quartered at Los Angeles, Calif.

A 1939 gl'aduate of the U.S. Mili­
tary Academy, he has an M.S. in civil
engineering from Texas A&M.

versity, industry and Government po­
sitions, coupled with a true potential
among the country's students, makes
feasible the 7,500 goal.

The conferees considered ways in
which this requirement could be met
for the mathematical sciences. Lead­
ing mathematicians from industry, aU
levels of the academic world, and
Government civilian and military
agencies discussed all facets.

Representing the U.S. Army Re­
search Office, Dr. Ivan R. Hershner,
Chief, Physical Sciences Division, re­
ported on the number of investigators
in the Army mathematics program.
The Army is assisting in overcoming
the mathematics manpower problem
through its research programs, he

Norway, Sweden and Denmark.
Present were Dr. R. Rollefson, Di­

rector of the Office of International
Scientific Affairs, Department of
State, and Maj Gen C. F. Leonard,
Jr., Deputy ACSI. Army Research
Office Division Chiefs explained the
scope of activities they monitored at
home and abroad, including Army re­
search in 14 NATO nations, Japan,
Latin America and the Republic of
Panama.

Thirty-four representatives attend­
ed the Apr. 18 meeting. A separate
briefing was given to 16 officials of
Great Britain, Canada and Australia
representing the ~uadripartite Coor­
dination Committee, including those
engaged in weapons standardization.

JUaj Geo William F. Cassidy, CG,
USAEC and Ft. Belvoir, presents Air
For~e Legion of Merit to Col Wood­
row Wilson, Ft. Belvoir Chief of Staff.

stated. At several universities pre­
Ph. D.'s - graduate assistants - are
working with principal investigators
to perform military oriented research.
Repol'!s on the research may be used
concurrently for doctoral studies.

Army Supports Conference
On Soldiers' Water Needs

A conference on "Thirst in the
Regulation of Body Water," support­
ed by the Division of Life Sciences,
U.S. Army Research Office, Arlington,
Va., was held May 1-3 at the Florida
State University, Tallahassee, Fla.

The extension of military activities
into the extreme environments of the
globe has beightened Army interest in
the area covered by the conference.

Questions of particular intel'est to
the Army are: What is the minimum
amount of water required by the ac­
tive soldier for subsistence? How is
amount affected by different environ­
ments? What is the best way to al­
locate available watel'; in several
small drinks, in a single large drink?

Chaired by Dr. Matthew Wayner, of
the Department of Psychology of the
host university, the conference dealt
with physiological, psychological and
clinical implications.

Representatives of private univer­
sity research installations, civilian
governmental agencies and military
research institutes presenting 30 pa­
pers, included int rnational experts
P. J. Morgane, Brain Research Unit,
Mexico City, Mexico; and Bengt An­
derson and Charles Gale, Veterinar­
hogskolan, Stockholm, Sweden.

WRAMC Names New Executive

Col Dale L. Thompson has been re­
assigned as Executive Officer at Wal­
ter Reed Army Medical Center
(WRAMCl. a post he previously held
from 1955 to 1959. He succeeds Col
Stephen G. Asbill.

Since 1959 Col Thompson has
served in the Office of the Army Sur­
geon General as Executive Officer,
Personnel and Training Directorate,
and for a short time was Chief of the
Medical Service Corps.

Earlier assignments include Execu­
th'e Officer, Landstubl Army Medical
Center, Germany; Office of the Army
Deputy Chief of Staff for Logistics,
Washington, D.C.; Chief of Adminis­
tration, Medical Field Service School,
Fort Sam Houston, Tex.; and Adju­
tant General, U.S. Al1ny Forces in
the Middle East.
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U.S. Army Studies Human Factors Research Cooperation With Australia

GEM FLOATI G PLATFORM mine detection system (model) under investi­
gation by the U.S. Army Mobility Command Engineer R&D Labs, Fort Belvoir.

USAERDL Develops GEM Mine Detector System
tation Research Command, Fort Eus­
tis, Va., to the Frost Engineering
Development Corp., Englewood, Colo.

Eight feet in diameter, the device
will use a multi-blade fan to support
the entire detector assembly at least
six inches above the ground. It will
be attached in front of a truck, jeep
or other vehicle by means of a 20­
foot hinged boom to pennit free
vertical movement, pitch, and 1'011 of
the carrier.

The search-head carrier will be con­
structed of aluminum and plastic.
Including the boom, it will weigh less
than 300 pounds. The lifting fan will
use a 72 horsepower engine.

The GEM mine detector system is
to be designed for on-road and a
cross-country search capability.

each with the Bureau of the Census
and the Federal Housing Administra­
tion preceded his nansfer to the For­
eign Economic Administration. In
1945 he transferred to the Office of
War Information as a management
specialist.

Following thl'ee years as a systems
and management analyst with the
U.S. Department {)f Agriculture and
later the United Nations Relief and
Rehabilitation Administt'ation, Dr.
Baker became a private management
consultant until he was employed in
1949 as a social psychologist by the
U.S. Air Force. In 1951 he became
Director of Manpower Research, U.S.
Air Force Human Resources Research
Institute, serving until he accepted
Army employment in 1953.

Dr. Lynn Baker

serving as an instructor in a variety
of psychology courses. Two years

Rapid detection of land mines to
improve U.S. Army mobility in com­
bat is the goal of a new method being
investigated by the U.S. Army Mo­
bility Command Engineer Research
and Development Laboratories at
Fort Belvoir, Va.

Known for development of hand­
carried and vehicle-mounted mine de­
tectors, the Laboratories are probing
a concept of mounting a detector on a
Ground Effects Machine (GEM) car­
l'ier. It is believed the first applica­
tion of a GEM "floating platform"
to the problem of speedier detection
of land mines.

Development of an experimental
carrier is involved in a contract
awarded by the U.S. Army Transpor-

Intent on determining the potential
for cooperation in human factors re­
search between nations represented on
the Tripartite Research Coordina­
tion Committee, the U.S. Army's
Chief Psychologist is in Australia on
a suney trip.

Dr. Lynn Bakel', a member of the
professional staff of the Office of the
Chief of Research and Development
since 1954, and assigned to the U.S.
Army Research Office since 1958, ar­
rived in Australia May 7 for an in­
tensive series of conferences over a
2-week period.

He will meet with Ausb'alian lead­
ers in human factors research, mili­
tary research and development, and
major Army commands to discuss
problems of selection, classification
and utilization of military personnel.
Great Britain, Canada, Australia and
the United States are in the program,

Information will be exchanged on
"eseat'ch problems linked to personnel
tralning, motivation, morale and lead­
ership factOl's; engineering to assure
a high degree of man-machine com­
patibility; and special operations in­
volving counterinsurgency, guerrilla
and psychological warfare, Military
operations resea rch also will be con­
sidered.

Dr. Baker termed his visit a "pre­
liminary exploration regarding plans
and capabilities for effective coopera­
tion and coordination of effort." In
prepal'ation for the discussions, U.S.
Army Human Factors R&D Work
Programs were sent to Australian
leaders prior to his visit, as a basis
for inquiry.

Included in Dr. Baker's itinerary is
a visit to the Australian University
Anthropological Research Unit which
has been making a study of unique
human factors conditions prevailing
among the Papuans in New Guinea,
over which Australia exercises a trust
territory responsibility.

Among leaders with whom he will
meet are Prof. 0, A. Oesel' of the
University of Melbourne, Dr. W. S.
Radford of the Australian Council for
Educational Research, Prof. W. M.
O'Neil of the Univel'sity of Sydney
Department of Psychology, Prof. J. F.
Clark of the University of South
Wales, and Prof. G. Naylor, Depart­
ment of Psychology, University of
Queensland.

Graduated from the University of
Wisconsin with a BA. degree in 1933,
D.·. Baker remained thel'e until 1940,
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ASAP Member Advocates R&D Tours for Reserves

Newsmagazine Seeking to Fill 2 Staff Vacancies

BriR Gen John E. Vance

during World War II was an officer
assigned to scientific activities.

Follo'wing a tour with the Depart­
ment of State, he joined the staff of
New York University as Chairman,
Department of Chemistry, and headed
the department's graduate school.
From 1953-55 he served as Chief Sci­
entist and Deputy Chief, R&D, Office
Chief of Staff, Department of Army.

A member of the Chemical Society
and Faraday Society and a Fellow of
the New York Acadamy, he is listed
in American Men of Stience and
Who's Who m A",,,-icall Stience.

Applicants may contact the Depart­
ment of the Army Staff Civilian Per­
sonnel Division, Room IE 417, the
Pentagon, Washington 25, D.C. The
telephone number is Code 11 or ox­
ford, Extension 54260.

ties may leave civilian consultants in­
adequately informed in such areas as
basic Army organizational structure
so that the significance of points
during Army briefings may be lost.

Even a short tour in an Army R&D
activity can help overcome this prob­
lem by reacquainting the Reservist
with current organizational programs
and goals, and enabling him to meet
the full-time professionals responsible
for major programs. In turn, he may
take this new perspective back to his
local R&D unit to communicate essen­
tial information to the men who have
been termed "strength in depth."

General Vance earned his Ph. D. de­
gree in 1926 from Yale University.
He taught there prior to going to
Copenhagen, Denmark, as Sterling
Fellow for one year. He served, as a
civilian, in the Office of Scientific Re­
search and Development, 1941-42, and

PICTURE OF WIVE WHO CONTRIBUTE to the success of their distin­
guished Army husbands are seldom publi hed in thi periodical, except when
their spouses are receiving awards or promotions. An occasion deemed to
warrant an exception to the general rule was the recent wlfee hour, held at
the Army Navy Country Club in Arlington, Va~ at which Army R&D ladies
entertained Mrs. Earle G. Wheeler, wife of the Army Chief of Stalf. 1\Irs.
Wheeler (left) is shown with Mr . Dwilrht E. Beach, wife of the Chief of
Research and Development. I\1rs. George W. Power, wife of the Deputy CRD,
and 1\11'8. C. W. Clark, wife of the Director of Army Research participated.

In the opinion of Brig Gen John E.
Vance, learning about rapidly chang­
ing technological developments within
Army research and development is the
valuable result of brief active duty
training tours for Reserve officers.

As a mobilization designee Assist­
ant to the Chief of Reseal'ch and De­
velopment, General Vance served two
weeks in April on active duty at the
Army Research Office, Arlington, Va,

Professor of chemistry at New
York University, he has served as a
member of the Anny Science Advis­
ory Panel since 1956. In previous Re­
serve tours he has served as R&D Co­
ordinator and Statf Officer, Office, As­
sistant Chief of Staff, <7-4; and as
Assistant Chief for Guided Missiles,
Special Weapons Branch.

In an interview with a Newsmaga.­
zine staff member, the general noted
that the CUrl'ent pace of R&D aclivi-

Two w.riter-editor positions on the
staff of the A rmy Research and De­
velopment NetU81/tagazine will be va­
cated during coming weeks-one by a
reassignment, the other hy completion
of a 2-year tour of r. Hilary duty.

ApPliCants will be considered for a
GS-ll Civil Service appointment aa an
associate editor whose primary re­
sponsibilities will be as a special as­
signment and rewrite staff member.
Preferably, applicants should have a
minimum of three to five years of
full-time experience as newspaper or
magazine writers and a degree in
joulonalism.

A position as an editodal assistant
filled for nearly two years hy Sp/4
Jerold Roschwalb will be vacated
when he is discharged to return to his
career as a university English in­
stmctor. Another enlisted man with
his capabilities, diligence, devotion to
duty and disposition would be a most
welcome find, but admittedly he will
be difficult to replace.

In case another soldier does not
show up to meet the editorial assist­
ant requirement, the position may be
converted to a Civil Service GS-7 rat­
ing. JOUl'nalism graduates fresh out
of college or universities will be con­
sidered if they are desirous of start­
ing as trainees and working up.

All applicants must meet Civil
Service qualifications and be presently
employed by the Government in an
editorial capacity or within reach on
a Civil Service register.
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DoD Officials Participate in Eighth Institute on Research Administration

"T...istin.g~ tractor undergoes tests prior to entering Army supply system.

Army Saves by Industrial Development of Tradors

Key officials from the Department
of Defense participated in the Eighth
Institute on Research Administration,
sponsored by the American Univer­
sity's Center for Technology and Ad­
ministration in Washington, D.C.,
Apr. 22-26.

Focused on "Operational Problems
in Government-Sponsored Research
and Development," the Institute was
directed by Maurice Apstein, Asso­
ciate Technical Director of the Harry
Diamond Laboratories.

Adam Yarmolinsky, Special Assist­
ant to the Secretary of Defense, pre­
sen ted the keynote address. A panel
discussion on the Bell Report as per­
tains to improving in-house labora­
tory capabilities in the Department of
Defense was chaired by Willis B.
Foster, Deputy Assistant Director
(Research), Office of the Secretary of
Defense (DDRE).

C. Robert Woodside, Assistant for
Programs, Office of the Assistant
Secretary of the Army (R&D), pre­
sented the Army progress report on
Bell Repolt recommendations as ef­
fected by provisions of Army Regu­
lation 705-55, dated Oct. 11, 1962, in­
cluding allocation of $10 million in
FY 1963 to stimulate creative re-

WSMR Reports Major Gain
In Telemetry Data System

A fully automatic telemetry tracker
in the new narroW band microwave
frequencies has been developed by the
Army Electronics Research and De­
velopment Activity at White Sands
Missile Range, N. Mex.

The "no hands" tracker was de­
veloped to meet future needs of this
national missile range when all tele­
metry frequencies will be in the re­
gion of 2,200 megacycles and higher.
It tracks telemetry packages radiat­
ing in the region from 2,200 to 2,300
megacycles.

Contained in a mobile van operable
anywhere on the range, the device
"locks on" electrically to telemetry
packages in supersonic missiles and
gathers data sent from them at full
signal intensity.

Early telemetry ground receiving
stations used a crude "helix" spiral
antenna manually operated with a
pair of wooden paddle type handles.
The amount and quality of telemetry
data gathered depended on the dex­
terity and eyesight of the operator.

The new system is completely auto­
matic and bypasses any human error.
Tracking is so positive that a plot of
missile trajectory is obtained as well
as telemetry data, a scientist said.

search in Army laboratories. (See
October 1962 issue, page 1.)

A panel on Contractor Evaluation
was chaired by Albert C. Lazure, Of­
fice of the General Counsel, U.S.
Army Materiel Command. Featured
were an "Evaluation of Competitive
Research and Development Proposals"
by Mr. Apstein and an "Evaluation of
Contractor Performance" by Robert
S. Tucker, Assistant Director (Engi­
neering Management), Office of the
Secretary of Defense (DDRE).

Parallel reports on the different
panels were presented by representa­
tives of the Navy and Air Force.

One hundred heavy duty tractors,
representatives of the end product of
industrial research and development
at no cost to the Government, have
been put in the Army supply system.

Developed from specifications pre­
pared by the u.s. Army Mobility
Command, Engineer Reseat'ch and
Development Laboratories, Fort Bel­
voi1', Va., the new tractor is expected
to prove one of the military's most
versatile and productive items of con­
struction equipment.

Specifications for the 4-wheel drive.
rubber-tired tractor resulted from
Army tests of three prototypes of ad­
vanced d~sign machines provided in­
1960, at no cost, by three major
manufacturers of construction equip­
ment. Other manufacturers also co­
ordinated the final specifications.

Early in 1962 Caterpillar Corp., as
low bidder in competitively nego-

Industry and university contributions
and philosophy were propounded by
Beige Holst, Treasurer and Corporate
Counsel, Arthur D. Little, Inc., and
General James McCormack, Vice
President, Massachusetts Institute of
Technology.

The institute was one of a series
being conducted by American Univei'­
sity on such subjects as information
storage and retrieval, data transmis­
sion, records management and elec­
tronic display systems. The series
will conclude with the Institute on
Documentation and Copyright Law,
May 20-24.

tiated procurement, was awarded the
contract for 400 of the medium-size
tractors. With delivery of the first
100 production models in December
1962, an Anny requirement had been
filled in three years.

The- articulated tractor with hy­
draulic steering is powered by a
6-cylinder diesel engine. It can ford
three feet of water without modifica­
tion, can be equipped with a dozer
and winch, pull a scraper or trailer. or
be fitted with a snowplow or com­
pactor wheels. Powerful enough to
handle tough earth-moving assign­
ments, it can also msintain convoy
road speeds, even while pul1ing a
heavily loaded trailer.

Weighing approximately 26 tons,
the tractor has a 140-inch wheelbase.
is 124 inches wide and 136 inches
high. Despite its size, it can be
manueuvered easily and air lifted.
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Winter Tests Planned at APG Arctic Conference

Six Picatinny Arsenal men were nominated for 1963 Army Research and
Development Awards for their part in the development of the combustible
cartridge case, now part of several Army weapon sy terns.

(embers of the Arsenal development team recol\'nized are Sydney Axelrod,
George Demitrack, Vladimir Mirko. Isadore Nadel, Edward Wurtzel, and Theo­
dore Zimmerman. The team is credited with primary development without
sacrificing safety, reliability, ruggedness or aecumcy.

facturing process have been developed
by a military-civilian team of scien­
tists consisting of Lieutenant Roger
P. Kiley of Jersey City, N.J., Pfc
Christian Stephens of Woodside,
Queens, N.Y., and James Veltman of
Long Valley, N.J.

Lt Roger P. Kiley and James Velt­
man, Picatinny Arsenal scientists,
compare standard metal case with
new combustible cartridge ca e.

Commanding General (Maj Gen)
William F. Ryan of the U.S. Army
Test and Evaluation Command was
host to the conference, at which a
prominent role was taken by Col
Henry E. Davidson, Jr., President of
the U.S. Army Test Board, Fort
Greely, Alaska.

Representatives from instaUations
of the U.S. Army Test and Evalua­
tion Command, each of the Army Test
Boards, commodity and development
commands conferred with Col David­
son and other ATB staff members.

FoUo\ving the conference, the
Arctic Test Board contingent visited
other test boards, arsenals, test cen­
ters and contractors to exchange
technical information for winter test
season activities.

'rhe confel'ence was the first of its
kind held at Aberdeen Proving
Ground, resulting from the Army re­
organization last }' ear. Previous
Arctic Test Conferences were held at
the U.S. Continental Army Command,
Fort Monroe, Va., headquarters.Col Henry E. Davidson, Jr.

Plans were drawn at the Tenth An­
nual Arctic Test Conference at Aber­
deen Proving Ground, Md., Apr. 2-5,
for the 1963-1964 winter test season
in Alaska. Activities to test Army
materiel and men under severe en­
vironmental conditions are scheduled
to begin in October.

ment, but the manufacturing process
required a long sequence of relatively
complex operations. Picatinny Arsenal
were not content. They were deter­
mined to improve the composition and,
most important, the process.

Both goals have been accomplished.
The manufacture of the combustible
caSe is almost a one-step operation.

The entire process, according to Dr.
Jean P. Picard, Deputy Chief for Pro­
pellant Research, is conducted in a
water slurry, making operation less
costly and hazardous.

It is based upon the "judicious
choice" of chemical ingredients cap­
able of forming the proper molecular
bonds necessary to assure adequate
strength and elasticity in the finished
case to withstand rough handling in
transport and combat.

Reported by researchers "well be­
yond the experimental stage," tile
process is expected to reduce consider­
ably the capital investment for manu­
facturing facilities and material cost.

The new composition and manu-

Dr. Fit:ll: Joins ARPA as Chief
Of Penetration Aids Branch

Dr. C. Dudley Fitz became Chief,
Penetration Aids Branch, Directorate
for Ballistic Missile Defense, Ad­
vanced Research Projects Agency
(ARPA), late in April. He will be
responsible for conducting all pene­
tration aids research programs under
Project DEFENDER.

Formerly employed by the Vitro
Corp., he was Head of the Physics
and Space Sciences Department at the
West Orange (N.J.) Laboratory. He
was earlier principal scientist for
General Mills, Inc. Concurrently he
was a lecture}" at the University of
Minnesota where, in 1954, he received
his Ph. D. degree in mechanical engi­
neering and physics.

That "complacency is the cancer
of research progress" has been dem­
onstrated again at Picatinny Arse­
nal, Dover, N.J., by major improve­
ments in materials and the manufac­
turing process for combustible cart­
ridge cases.

When development of the COm­
bustible ease as the culmination of
more than five years of intensive re­
search was reported (see January
1961 issue, page 17), it was hailed as
a breakthrough of exciting signifi­
cance.

The combustible case, at that time
designed primarily for tank ammuni­
tion, replaced the need for hrass and
steel casings, effecting substantial re­
duction in manufacturing costs. More
important, it eliminated the litter of
hot spent cases and reduced accumula­
tion of noxious gas inside.

The process in tbe manufacture of
the combustible case was an adaption
of a commercial technique success­
fully used in the production of speak­
er cones, egg crates, and luggage.
The process is known technically as
felting with a resin add-on.

Fibrous materials such as cellulose
and its derivatives are felted on spe­
cial dies to conform to the final al'­
tide. These forms are then dried,
dipped in a toluene alcohol solution
of a suitable adhesive and redried.

The improved combustible casings
not only minimize gases released from
the fired ammunition; no residue re­
mains in the gun tube which could
cause premature detonation of the
succeeding rounds.

The combustible cartridge case was
acclaimed as an important achieve-

Picatinny Arsenal Improves Combustible Shell Case
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Joint Research Effort Results In New Nerve Graft Technique

aCRO Assistant Executive, ASAP Secretary Named

Ability to restore function of cer­
tain seY red human nerves has c1i­
ma.."ed seven years of research su p­
ported jointly by the United Cerebral
Pal y Research and Educational
Foundation, Inc., and the U.S. Army
Medical R&D Command. Since 1958
the National Institutes of Health,
U.S. Public Health Service also con­
h'ibuted to the research.

Dr. James B. Campbell, associate
professor of neurological surgery at
New YOl'k University Medical Center,
repOl-ted on the process Apr. 18 in a
paper presented before the Harvey
Cu hing Society in Philadelphia.

Experiments performed at the Cen­
ter and with Dr. C. Andrew L. Bas­
sett, associate professor of orthopedic
surgel'y at Columbia University Col­
lege of Physicians and Surgeons, have
restored muscle function and sensa-

Lt Col William H. Tucker, Jr., As­
sistant Executive in the Office of the
Chief of Research and Development
since Apr. 1, succeeds Lt Col Jack F.
Riggins, I'eassigned to the U.S. Army
Element, MAAG, Vietnam.

A veteran of five campaigns in Ko­
rea (1950-52) with the 2d Infantry
Division, Lt Col Tucker served most
recently as Chief, Plans and Require­
ments Branch, G-3 Division, Head­
quarters, U.S. Army Southern Euro­
pean Task Force, Verona, Italy.

From 1953-1956 he served in OCRD
as Administrative Assistant to the
Chief of Reseal'ch and Development,
branch chief in the lntemational Di­
vision 3nd staff officer in the Pro­
grams and Budget Division. He holds
a B.S. degree in military science from
the Unh'ersity of Maryland and has
completed two years of graduate work
in nuclear physics and nuclear engi­
neering at the University of Virginia.

LT COL KENNETH R. BULL
joined the OCRD staff recently. He
will succeed Lt Col P. D. MacGarvey
as Secretary of the Army Scientific
Advisory Panel. Previously he served
as the Senior MiUtary Ad,'iser, 4th
Military Region, MAAG, Laos, and
was awarded the Legion of Merit.

He holds degrees in business ad­
ministration from The Citadel and the

ni"ersity of South Cal'olina and has
served as an instluctor in personnel
management at the Infantry School,
Fort Benning, Ga.

Other r cent assignments include
Deputy Group Commander, 187th Air-

tion in human beings by bridging ir­
reducible gaps in severed nerves.

Using frozen-irradiated n e l' v e
g1'8rts from recently deceased donol's,
shielded by a thin porous plastic
sheath, the researchers proved the
technique successful when surgel'Y
was performed as long as three years
after an injury. Grafts of varyinj!'
lengths wel'e successful - one 5.3
inches long.

Dr. Campbell said irradiation used
in sterilizing grafts modified them at
the same time to make them accept­
able to the body of the recipient with­
out setting up inflammatory reaction.

Nerve tissues used in the experi­
ments and in the clinical application
elf the method were ."pol<Cd to two
';iIIion units of I'8diation by the Van
de Graaft' accelerator at the High
Voltage Research Laboratory, De-

borne Group, 101st Airborne Division;
and Deputy Chief of Staff, 101st Air­
borne Division.

Lt Col William H. Tucker, Jr.

Ll Col KeLlneth R. BLlIl

paltment of Engineering, Massachu­
selts Institute of Technology.

Previously, it was stated, trans­
plantation of nerves from one human
to another had failed because the
grafts reacted as a foreign hody. The
frozen-irradiated nerve tissue serves
a mechanical function of providing a
pathway for regenerating nerve fib­
ers. Once the regeneration is com­
plete, the graft tissue does not in
itself survive.

The porous plastic sheath, Dr.
Campbell said, serves as a shield
against SCal' tissue invasion of the
grafted area and is considered valu­
able in orienting the pattern of re­
generation, in that its pores permit
passage of body fluids for nutrition.

Research productive of the new
technique was statted in 1956 at Co­
lumbia University College of Physi­
cians and Surgeons under grants from
the U.S. Army Medical R&D Com­
mand, Office of The Surgeon General,
and the United Cerebral Palsy Re­
search and Educational Foundation,
Inc. In 1958 the National Institute
of Neurological Diseases and Blind­
ness, NIH, U.S. Public Health Serv­
ice joined in supporting the program.

T!I presenting his Apr. 18 report
DI·. Campbell said:

"I would like to emphasize that this
is a preliminary repol't of successful
employment in man of millipore­
s hie Ide d, frozen-irradiated homo­
grafts in l'epairing transected periph­
eral nerves with irreducible gaps.
Much remains to be learned concern­
ing the potential of the technique.
The method has not yet been success­
ful with the central nervous system
(spinal cord) or in nerves destroyed
by disease."

Preceding the gl'afts on humans,
experiments were made on several
hundl'ed animals. Drs. Campbell and
Bassett were recognized in 1961 for
outstanding m e die a I achievement
when they were presented the United
Cerehral Palsy-Max Weinstein Award.
Actually, Dr. Campbell had started
studies dating back to 1953 on
"Visceral Innervation" supported by
the UCPA which stimulated interest
in further regeneration research.

Success of the recent experiments,
Dr. Campbell said, indicates that
establishment of nerve banks at
points throughout the country, to be
available to neurosurgeons who can
use the new method, will be vital to
further development of the program.
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National JSH Symposium Hailed as Notable Success

35 Years Service Proves Man-Machine Durabilitv

Chief of Reseanh and Development
Lt Gen Dwight E. Beach addresses
125 top high school science students
at National IRS Symposium.

CSC Official Stresses Need
For Top Quality Scientists

Federal laboratories must compete
more effectively for scientific man­
power is the thesis of an article in
the ApriJ-June 1963 issue of the Civil
Service JOIt1"nal, authored by Harold
H. Leich, Chief of the Program
Planning Division, U.S. Civil Service
Commission.

The article falls in the rather se­
lect category of those the A,omy Re­
scm°th, and Devclopment Newsmaga­
zine editor would feel privileged to
carry in its entirety, since it reports
on progress and prospects of Federal
laboratories in competing for scien­
ti fic manpower.

Cited in the article are quoted
pnragraphs from "The Competition
fOl' Quality," a report pUblished by
the Federal Council for Science and
Technology and endorsed by Presi­
dent Kennedy in 1962 with the state­
ment:

"All practicable action should be
taken to implement these recommen­
dations."

Among the recommendations of
the report, prepared by a panel of
scientists under the chairmanship of
Dr. Allen V. Astin, Director of the
National Bureau of Standards, are
continued pI'ogress in pay reform,
enhnncement of educational oppor­
tunities for professional development,
and liberalized annual vacation
leave for scientists whose first Fed­
eral employment is at senior level.

Review copies of lhe April-June is­
sue of the Civil Sendee JOlt'mal are
at each Civilian Per onne! Office.

program aI'ranged by the U.S. Army
Research Office in Durham, N.C., and
the Academy staff, aided by USARO
Headquarters.

Many of the Nation's distinguished
leaders in science gave stimulating
addresses, including United Nations
representatives, Dr, Edward Teller,
renowned nuclear physicist, was the
keynote speaker. Dr, Edward Weber,
President of Brooklyn Polytechnic In­
stitute and Chairman of the JSHS
Advisory Council, also participated.

Army leaders were headed by As­
sistant Secretary of the A I' ill y
(R&D) Dr. Finn J. Larsen, who spoke
on "Research in Progress-Science in
the Making," Chief of Research and
Development Lt Gen Dwight E.
Beach, whose subject was "Prospects
for the Future," Director of Army
Research Maj Gen C. W. Clark and
Maj Gen W. C, Westmoreland, Acade­
my Superintendent.

A memorable climax was a visit to
United Nations Headquarters in New
York City, followed by field trips to
laboratories of the International Busi­
ness Mac hi n e s Corp" Yorktown
Heights, N.Y., and Texaco Refinery at
Beacon, N.Y.

(For a complete listing of the pro­
gram for the Symposium, including
all speakers, session chairmen and
discussion topics, see March issue.)

welding machine purchased and
placed in USe shortly after he began
his career in April 1927. Fort Belvoir
then wns known as Cnmp Humphreys
and the Engineer Board was the fore­
runner of the present day Labora­
tories,

"Our first machine was a 300-am­
pere, 3-phase, DC current welding
machine," he said. "A few months
later, a 500-ampere machine Was pur­
chased. Both have been in continuous
use since 1927. I have replaced the
brushes three or four times but, oth­
erwise, the machines have had no
overhauling."

Simpson received welding training
when he was a machinist's apprentice
with the Southern Railway. For a
numb ,. of years he used the welding
machines himself, but now is super­
visor of the welding section in the
Machine Shop at the Laboratories.

Simpson said he will miss his many
friends and coworkers when he retires
in a few years, but after more than
35 years of service he probably also
will miss the feel of a face-protect­
ing mask and the welding machines.impsol1

Arousing the intel'est of gifted high
high school science students in careers
in Government research and develop­
ment was one of the Army objectives
in sponsoring the First National Jun­
ior Science and Humanities Sympos­
ium, Apr. 3, at the U.S. Military
Academy.

From that viewpoint, I'eaction of
the 125 selected students who par­
ticipated was satisfying evidence of
unqualified success. Attendees were
enthusiastic in their acclaim of the

haron Overhold (left) and Carol
Jean Meyers view radiation te Hnl!;
equipment durinJ:" 3-day Army-spon­
sored ational JSH Sympo ium at
Military Academy_ On the riJ:"ht is
Cadet Fred W. Schaum, Class of 1963.

Sti II goi ng strong alter more than
35 years of service at the u.s. Army
Mobility Command's Engineer Re­
search and Development Labo1'8tories.
Fort Belvoir, Vn., is Thomas Richard
Simpson, 65, a machine operator.

One of the oldest employees in
point of continuous sewice, Simpson
is "wearing CJbout as welP' as the
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NATO Countries Metallurgists to Gather at AGARD Conference in Norway

Texas A&M President Joins RAC Board of Trustees

M tallurgists and materials scien­
U t representatives of NATO coun­
tries will gather at Oslo, Norway,
June 23-26, for an AGARD Confer­
ence on the Science and Technology
of Refractol'y Metals.

Oslo University is sponsoring the
meeting for AGARD (Advisory Group
Ail' Research and Development) to
consider the state-of-the-art with re­
sped to tungsten, tantalum, molyb­
denum, niobium (columbium) and
their alloys.

Many of the world's leading metal­
IU"gists will take part in discussing
problems and new approaches to their
solutions with respect to materials
l'equirements in weapons and other
military materiel.

Although the AGARD structures
and materials operation deals basical­
ly with requirements pertinent to air­
craft and missiles, the Conference will
cover refractory metal technology
more broadly. Six sessions will con­
sider alloys and alloying, properties
and engineering application, deterio­
ration and protection, analysis and
testing, primary fabrication, and sec­
ondary fabrication.

Lt Col Louis G. Klinker, U.S.
Army Research Office staff officer
designated as the Army member of
AGARD, has been arranging through
Headquarters, U.S. Army Materiel

Dr. James Earl Rudder, President
of Texas A&M College and an Army
Reserve major general, has l'eplaced
John T. Connor as a member of the
Board of Trustees of the Research
Analysis Corporation (RAC). Connor
resigned in January.

A Texan who manages successfully
to combine several careel's-educator,
administrator, soldier and public of­
ficial-Rudder commands the 90th In­
fantry Division in the Reserves.

World War 1l comhat experience
included command of the famed Sec­
ond Ranger Battalion during the
Norm and y invasion, including a
D-Day mission to scale the tOO-ioot
cliffs at the shore of Pointe du Hoe.

Said General Omar Bradley, then
Commander of the U.S. Ground
Forces, Europe: "No soldier in my
command has ever been wished a
more difficult task than that which
befell the 34-year-old commander of
this provisional ranger force."

Following VE Day, Rudder served
for eight months as a colonel on spe­
cial War Department missions before

Command, and Army Research Office­
Durham (N.C.) for Army participa­
tion in the Conference.

The Army has broad interests in
refractory metals, he said, a principal
one being theil' application to small
arms and cannon gun liners, vents
and valves for recoilless riDes, and
similar weapon parts. Earl Abbe of
of Springneld Army will attend to
probe these relations and assess the
value of the meeting specific to this
technical area.

Vernon Nieberlein of the U.S. A,my
Missiles Commandhaa been assigned
to analyze the papers and related
discussion for refractory metals tech­
nology pertinent to missile parts op­
erating at high temperatures and
under corrosive or erosive conditions.

Another major area of Army inter­
est is in materials for gas turbine
and other high temperature engine
pa,ts in aircraft, surface vehicles and
stationary equipment. Fuel element
cans and piping for heat exchangers
are typical present or contemplated
uses of refractory metals in Army
nuclear power reactors.

Hot metal working tools and dies,
and high temperature thermocouple
tubes made from refractory metals
appear promising for prototype weap­
on production in A,my arsenals. Stu­
art Arnold of the Army Materials

reverting to civilian status.
After serving as mayor of Brady,

Tex., he was employed by the Brady
Aviation Co., and later was appointed
Commissioner of the Texas General
Land Office. He is a trustee of the
Southwest Research Institute and a
member of the Board of Directors of
the Texas United Fund.

i\laj Gen James Earl Rudder

Research Ag ncy, U.S. Army Mobility
Command, will follow Conference
pl'oceedings dealing with those areas.

Dr. Peter Kosting, Chief of the Ma­
terials Branch, Headquarters Army
Materiel Command, will attend to as­
su re administrative support to actions
that may be advisable in the interests
of the Army after the Conference.
He will also cover, from a technical
standpoint, those sessions concerned
with application in thermionic and
thermoelectric direct power conver­
sion devices, biomechanicsl prosthetic
applications, and alloys for super­
conducting devices.

Dr. H. M. Davis, Chief of the
Metallurgy and Ceramics Division,
Army Research Office-Durham, will
participate to coordinate Army do­
mestic and European basic research
programs pertinent to NATO mate­
rials activities.

The Conference is the fil'st of its
kind since the Chief of Research and
Development decided that the Army
would become more actively engaged
in AGARD programs.

Comen Periodical Features
Armv CRD Progress Report

Featured as the lead article in the
latest edition of Perspective, a publi­
cation of the Cornell Aeronautical
Laboratory, Inc., of Cornell Univer­
sity, is a "Progress Report" on Army
research and development hy Lt Gen
Dwight E. Beach.

The Chief of Research and Devel­
opment notes that the Army's cur­
rent R&D mission includes about
4,500 projects, tasks and investiga­
tions performed by more than 35,000
military and civilian scientists, engi­
neers and supporting personnel.

This work is being carried on at
52 Army installations and 550 indus­
trial concerns, colleges, universities
and nonprofit institutions at a cost of
$1.3 billion-approximately 10 per­
cent of the Army budget for FY 1963.

The Cornell Aeronautical Labora­
tory is an example of the latter type
of institution, having an important
segment of its technical staff engaged
in more than 20 diverse research pro­
grams for the Army.

Placing his subject in the basic per­
spective of the primary weapons sys­
tem, the combat division, General
Beach outlines the goals sought by
research teams. The e range from
deceptively simple articles of clothing
to electronic communications systems.
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Sergeant Missile Gets Lightweight Air Conditioner

Redstone Arsenal Announces Key Personnel Changes

heat for cold temperature application.
The unit uses a hot gas bypass sys­

tem to prevent cycling of the major
air conditioner electrical components,
eliminating excessive electrical trans­
ients during operation.

Base mounted and self contained, it
is operable at outside temperatures
in excess of +115° F., and in excess
of 96 percent relative humidity.

Manufactured by the Trane Co., La­
Crosse, Wis., under contract with the
Laboratories, the unit is presently in
limited production.

The U.S. Army Mobility Command,
Center Line, Mich., is a major sub­
command of the Materiel Command.

Control bo of 18,000 B.t.u./hro air
conditioner is inspeded at USAERDL.

.'Cspon ibilities in the Directorate
covel' )'esearch, developing, testing
and evaluation of the Army's missile
system, projecting the current needs
and providing the technical ability for
managing development of f u t u r e
Army missile systems.

COL SHEPHERD, a mechanical
engineering graduate of the Massa­
chusetts Institute of Technology, was
first stationed at Redstone in 1966.
Assigned to the Army Ballistic Mis­
sile Agency, he returned for his sec­
ond tour after duty at Picatinny A,'­
scnal.

LT COL HEWETT i graduate of
Jackson College, Honolulu, Hawaii,
and has attended the University of
Virginia. He came to the Missile
Command last October following sev­
eral Quartermaster assignments.

LT COL CLARK, graduate of the
United States Military Academy, ar­
rived at the Missile Command last
July from a 2-year tour as Launch
Vehicle Officer with the U.S. Army
Advent Management Agency at Fort
Monmouth, N.J.

I.t ("nl WHlhJ H. Chlrk

Jr., who recently retired. Lt Col Wil­
lis H. Clark moved fl'Om the Mauler
Project Manager's Office into the po­
sition vacated by Col Shepherd.

The Missile Command's R&D Di­
rectorate includes eight laboratories
and eight offices and divisions which
employ more than 1,000 people. The

A new 18,000 B.t.u. hour air con­
ditioner for the Sergeant missile sys­
tem is half the size and weight of the
current military standard but has al­
most twice its cooling capacity.

Developed by the U.S. Army Mo­
bility Command, Engineer Research
and Development Laboratories, Fort
Belvoil', Va., the unit is used in
ground support equipment for the
solid-propellant, tactical missile.

Weighing 180 pounds, it is 17 inch­
es wide, 19 inches deep and 46'h
inches high, representing a 70 per­
cent l'eduction in weight and a 57
percent reduction in size. Cooling
capacity has been inCl'Cased 47 per­
cent over that of the standard unit.

Reduction in weight and size to
meet the semitrailer-mounted mis­
sile's mobility requirements was
achieved by employing highly efficient
plate-fin heat exchangers, frameless
aluminum wrapper construction, and
other lightweight components. A
further weight reduction to about 140
pounds is expected with the incor­
poration of a lightweight compressor
now under development.

The unit uses Refrigerant-22 and is
capable of operation against external
evaporator air pressures up to I-inch
water gauge. It is capable of supply­
ing 22,000 B.t.u. bour sensible cooling,
and has air intake openings for
either outside ventilation or for con­
nection to a collective protection fil­
ter. It also is capable of supplying
approximately 13,000 B.t.u. hour of

('ul IhnJd )0', tihfphf'rllIA l'ol If,.nr)~ H. Hf'wetl

Maj Culbert Assigned ROIC
At Green River Test Facility

Maj Vincent J. Culbert is the new
l'esident-officer in-charge of the off­
range missile test facility at Green
River, Utah.

Maj Gen J. FI'ederick Thorlin, com­
mander of White Sands Missile
Range, N.Mex., announced the assign­
ment ApI'. 18 and said construction of
facilities is well underway for test
firings scheduled to begin in August.
An Air Force project programed
over a 2-year period involves firing
of missiles from the Green River site
to impact on the Wh ite Sands range.

Maj Culbert came to the missile
"ange in March from the Ordnance
Plant in Mainz, Ge"many, for his
third assignment at White Sands
since 1946. As an enlisted man he
served until 1951 as firing officer with
the German V-2 missile program. He
returned in 1967 and for two years
was administrative officer for Systems
Test Division, A1'7ny Missile Test and
Evaluation Directorate.

Col Daniel F. Shepherd, a vete11lfl
Army missileman, has been named
Director of Research and Develop­
ment at the Army Mi sile Command,
Redstone Arsenal, Ala.

Col R. W. Burkett, his predecessor,
was recently transferred to the Army
Weapons Command. Col Shepherd
has headed the Missile Command's
Target Missiles and Multi-llystem
Test Equipment Commodity office
since his arrival at Redstone Arsenal
last October.

Two other key personnel changes
wC"e announced at the Missile Com­
mand at the same time. Lt Col Henry
H. Hewett, formerly Chief of the Mis­
sile Technical Division, is now execu­
tive officer of the R&D Directorate,
succeeding Lt Col Henry E. Attaya,
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Army Announces Contracts Totaling More Than $150 Million

Wolcott Heads New RAC Engineering Directorate

Contracts for research, develop­
ment and pl'ocurement of milital')'
matel'iel and services aggl'egating
more than $150 million wel'e an­
nounced l'ecently by the Department
of the Al1ny.

The lal'gest contract, $18,667,746,
was awal'ded to Magnavox Co., Fort
Wayne, Ind., for vehicular radio sets.
For portable and aircraft radio sets,
Collins Radio Co., Dallas, Tex., re­
ceived contracts totaling $4,101,018.

Two contracts aggregating $18,334,­
179 let to Western Electric Co., New
York, N.Y., call for improved modi­
fication kits for the Nike Hel'cules
missile system and research and de­
velopment on the Sprint missile.

A 9,366,655 contract awarded to
General Electric Co., Syracuse, N.Y.,
is for high-power )'adar and retrofit
kits for the Nike Hercules system.

AVCO Corp., Richmond, Jnd., re­
ceived an $8,274,911 contract for am­
munition. Other contracts for ammu­
nition components included: Scovill
Manufacturing Co., Waterbury, Conn.,

F)'ed W. Wolcott heads a new Sys­
tems Engineering Directorate estab­
lished at the Research Analysis Cor­
poration (RAC), Bethesda, Md.

Under an Army contract to apply
advanced scientific thinking to mili­
tary and Govemment operations re­
search pl'obJems, the RAC directorate
will engage in systems engineering
and technical analysis of military
equipment in use and in development.

Army Chief of Research and De­
velopment Lt Gen Dwight E. Beach
has slressed that escalating costs and
time demands are forcing the military
services lo seek improved concepts
and methods of testing and evalua­
tion. The Army expects valuable re­
sults from the new directorate's
studies, seeking potential applications
of ad"anced technology lo weapons.

Born in ew York in 1916, Wolcott
graduated from the University of
Michigan (1939) with a B.S. degree
in aet'onautical engineering. He was
employed for 20 years by Douglas
Aircraft Corp., and was responsible
fol' initial design and development of
several Army and Navy tran ports
and other aircraft as well as for pre­
liminary de ign of several All' Force
aircraft weapons syslems.

In 1959 he became Special Assist­
anl to lhe Director of Defense Re­
search and Engineering (DDRE) and

$7,589,630; Remington Arms Co., Inc.,
two contracts totaling $3,928,582;
Spel'ry Rand Corp., New York, N.Y.,
$3,814,045; National Lead Co., Toledo,
Ohio, $3,776,358; Day & Zim mel'man ,
Inc., Philadelphia, Pa., $2,814,160;

Mason & Hanger-Silas Mason Co.,
Inc., New York, .Y., $2,303,472; Hol­
ston Defense Corp., Kingsport, Tenn.,
$2,285,051; Collins Radio Co., Cedar
Rapids, Jowa, $1,999,618; H a r v e y
Aluminum Sales, Jnc., Torrance,
Calif., $1,591,109; and Phiico Corp.,
Philadelphia, Pa., $1,032,000.

Production of solid propellants and
loading of Pershing missiles is the
basis of a $6,452,500 contract let to
Thiokol Chemical Corp., Bristol, Pa.
Thiokol also received a $5,597,220
contract for Sergeant missile motors
and renovation of hand-held flares.

One-year study contracts totaling
nearly $6 million were given to three
industrial firms for wOl'k on a revo­
lutionary system of tactical communi­
cations in forward combat areas.
Contracts awarded are: Motorola

latet· Assistant Director of Defense
Research and Engineering lor Tacti­
cal Weapons. He still serves as a
consultant to the DDRE.

[n 1961 he directed the U.S. scien­
tific team conducting a long-term sci­
entific sludy for NATO, then joined
the Aeronutronic Division of the
Ford Motor Co., as a special projects
manager. He is an Associate Fellow
oC the American Institute of Aero­
nautics and Astronautics and a mem­
ber of Operations Research Society.

Inc., Chicago, m., $1,986,350; Radio
Corporation of America, Camden,
N.J., $1,947,000; and the Martin­
Mal'ietta Corp., $1,967,120.

Each of the firms will pl·ovid. the
Army with system design plans for a
random access discrete address sys­
tem (RADAS) by March 1964. RA­
DAS is expected to replace the cur­
rent area communications centers,
switchboards, telephones, wires and
cable, and a large part of the radio
equipment from the division down to
the company level.

Aerojet-General Cor p ., Downey,
Calif., received a $6,000,000 contract
for an SD-2 drone system. Also lel
to Aerojet is a $4,409,384 contract
specifying production of rocket mo­
tors for the Hawk missile system.

A $4,127,123 classilied contract was
awarded to Firestone Tire and Rub­
ber Co., Akron, Ohio.

Three vehicle contracts included
Ford Motor Co., Dearborn, Mich.,
$3,701,873 for 1,939 cargo pickup and
614 carryall trucks; Willys Motor Co.,
Inc., Toledo, Ohio, $2,677,585 for ~­

ton trucks; and Diamond T Motor
Truck Co., Chicago, IlI., $1,177,856
for 121 5-ton trucks.

Electronic equipmenl is ordel'Cd in
two contracts totaling $3,000,000
awarded to Control Data Corp., Min­
neapolis, Minn. For parts for the
T-114 armored rcconnlssance vehicle
and the 105 mm. and 155 mm. self­
propelled howitzers, Cadillac Motor
Car Division, GMC, Cleveland, Ohio,
received contracts for $3,801,158.

Hughes Aircraft Co., Fullerton,
Calif., received a $2,544,112 contract
for training equipment for air defense
system. For seven GO-ton amphibious
lighters, Western Geal: Corp., Seattle,
Wash., is to receive $2,375,802.

A $2,283,840 contract awarded to
Goodyear Tire & Rubber Co., Akron,
Ohio, is for 48,000 tires. Spools oC
barbed wire are ordered in a $1,827,­
920 contract and a $1,217,200 contract
let respectively to U.S. Steel Corp.,
and Public Steel Corp., of Chicago.

For rebuilding 420 tank engines,
Continenlal Motol'S Corp., Muskegon,
Ill., received a $1,448,310 contract.
A $1,400,000 contract Cor electronics
research was aW81-ded to the Univer­
sity of Illinois, Urbana, Ill. Minne­
apolis Honeywell Regulator Co., Hop­
kins, Minn., was awarded a $1,113,824
contract for Sergeant missile adaption
kits and practice warheads.
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Dr. Ralph E. Lincoln
Army Biological Labs

Fort Detrick. Md.

Dr. Francis . Craig
rmy Chemical R&D Lab
Edgewood Arsenal, Md.

Alan 1\1. l\Ioss
Picatinny Arsenal

Dover, N.J.

Edward C. Hecht
Picatinny Ar enal

Dover, .J.

DR. RALPH E. LINCOLN, Army
Biological Laboratories, Fort Detrick,
Md. Directed a program or "esearcb

DR. RALPH GOLDlrlAN, Army
Research Institute of Environmental
Medicine, Natick, Mass. Served as re­
search team leader and as a recog­
nized scientific authority on applied
research in the field of environmental
phy iology. In this capacity, Dr. Gold·
man contributed extensive consulta­
tion, special field research and experi­
mental design in a study of energy
expenditure by soldiers in actual
vigorous simulated combat activities.

Army Research Office key scientists
staff, namely:

Dr. Richard A. Weiss, Deputy and
Scientific Director; Dr. Lester W.
Trueblood, Chief, Regional Branch,
Environmental Sciences Division; Dr.
Robert B. Watson, Chief, Physics and
Engineering Branch, Physical Sci­
ences Division; and Dr. Francis W.
Morthland, Scientific Analysis Branch,
Life Sciences Division. Lt Col Wood­
row W. Wiltse, Policy Division.
OCRD. served as I'ecording secretary.

Award winners and the achieve­
ments which WOn recognition are:

Army Selects 19 Award Winners for Achievement in
(Continued from page I)

Competition was exceedingly close
among 23 candidates nominated by
major R&D commands, and the
judges eliminated four reluctantly.

Actually, 25 individuals are recog­
nized in the 19 awards, since one
5-man and two 2-man teams are in­
volved. In 1962 judges had planned
to nanow selections to 10 awards, but
finally settled on 15 honoring 28 men.

Conducted under the provisions of
AR 672-304, the ArJ.,y R&D Achieve­
ment Awards Progra n is open to any
civilian scientist or engineer or
groups of such employees of the De­
partment of the Army paid from ap­
propriated funds.

The basic selection criteria is that
an "achievement will be regarded as
significant when it establishes a scien­
tific basis for subsequent technical
improvement of military importance,
and/or materially imp r 0 v e s the
Army's technical capability, and/or
contributes materially to national
welfare."

Final approval authority for the
1963 awards waS exercised by General
Beach, based on recommendations
made by four judges from the U.S.

Research, Development
on anthrax using experimental ani·
mals which has contributed materially
to the basic knowledge of the patho­
genesis of anthrax to the course of
the disease, and to its early detection
and possible cure.

DR. FRANCIS N. CRAIG. Army
Chemical Research and Development
Laboratories, Edgewood Arsenal, Md.
Concluded a program of research on
the volumes of ail' breathed by men
while masked under conditions simu­
lating those of the battlefield. on the
actions upon men in various environ­
mental situations of doses of atropine,
of 2-PAM and of mixtures of atropine
and 2-PAM, and on the influence of
environmental factors on the per­
cutaneous toxicity of VX.

LETCHER A. LOFGREN, Harry
Diamond Laboratories. Washington,
D.C. Engineered the modification of
a standard proximity fuze with a re­
sultant savings in excess of one mil­
lion dol1ars.

WlLLIAM FISHBEIN, U.S. Army
Electronics Research and Develop­
ment Laboratories, Fort Monmouth,
N.J. Conceived the initial concept,
conducted the design study and speci-

Jimmy H. WiUisms
I(ock Island Arsenal

Rock Island, III.

Lloyd O. Gilbert
Rock Island Arsenal

Hock J. land, UJ.

Vernon A. Nieberlein
Army 1\1i sile Command

Redstone Arsenal

Edward Lieblein
Electronics R&O Lab
Fort Monmouth, .J.

Bernard J. Alley
Army Mi ·sile Command

((edstone Arsenal
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David C. Hardison
Ballistics Re earch Labs

Aberdeen Provin~ Ground

Robert T. Gschwind
Human Engineering Labs
Aberdeen Proving Ground

Richard Kramer
Ruman Engineering Labs
Aberdeen Proving Ground

Dr. Kurt Ikrath
Electronics R&D Lab
Fort Monmouth, N.J.

fied the pat'ameters of the basic com­
ponents of the Lightweight Local Se­
curity Radar Sensor, AN/PPS-7.

DR. KURT lKRATH, U.S. Army
Electronics Research and Develop­
ment Laboratory, Fort Monmouth.
01'iginated and experimentally tested
the fiberglass tube antenna which
will significantly improve the direc­
tivity of the helix antenna.

MORTIMER H. ZINN, Sol Schneid­
er, George W. Taylor, Anthony J.
Buffa, Raymond W. Brower, U.S.
Army Electronics Research and De­
velopment Laboratory, Fort Mon­
mouth. As a team effort, developed
an electronic "crowbar" for use in
connection with the NlKE ZEUS pro­
gram.

DR. JACK A. KOHN, Arthur Tau­
ber, U.S. Army Electronics Research
and Development Laboratory, Fort
Monmouth. Developed a technique for
synthesizing large pure structurally
pe.-fect single crystals of a large fam­
ily of magnetic crystals called hexa­
gonal ferrites and for carerul struc­
tural measurements which have re­
vealed a most complex layer type
structure.

ROBERT T. GSCHWIND, Richard
Kramer, U.S. Army Human Engineer­
ing Laboratories, Aberdeen Proving
Ground, Md. Jointly provided a sys­
tem for evaluating the complex man­
machine dynamics encountered in a
firing environment or lightweight,
portable-mobile antitank weapons.

ABRAHAM GOLUB, Army Ballis­
tic Reseal'ch Laboratories, Aberdeen
Proving Ground. Conducted evalua­
tion and cost-effectiveness studies
which led to important improvements
in the Army's and NATO's technical
capability.

DR. FRITZ K. SAUTTER, Water­
vliet Arsenal, Watervliet, N.Y. De­
veloped the technique and the isola­
tion of the mechanism which con-

tributed to the electro-disposition of
dispersion hardened alloys.

JAMES L. HELFRICH, Frankford
Arsenal, Philadelphia, Pa. Conducted
the fundamental research proving the
reasibility of applying the Faraday
effect to "Q-switching" of lasers
which established a scientific basis fOI'
subsequent important improvements,

WILLIAM E. HEIDEL, JR., Rock
Island AI'senal, Rock Island, Ill. Exer­
cised technical supervision over the
development and application or auxili­
ary propulsion systems for the stand­
ard 105 mm. and 155 rom. towed how­
itzers. Is now engaged in applying
the same type of system to the new
lightweight 105 mm. howitzer, XM
102.

DR. WILLIAM C. McCORKLE, JR.,
U.S. Army Missile Command, Red­
stone Arsenal, Ala. Made outstanding
contributions to missile guidance tech­
nology in the areas of physical me­
chanics, ael'Odynamics and thermody­
namics. Particularly, is inventor or
coinventor of the Automatic Meteoro­
logical Compensation System (AU­
TOMET), Prespin Automatic Dy­
namic Alignment System (PADA)
and many others.

ALAN M. MOSS, Picatinny Arse­
nal, Dover, N.J. Was directly re­
sponsible for design and development
of the Sergeant missile warhead sec­
tion which consists of initiation, sar­
ing, arming and fuzing subsystems,
and internal power supply subsy tem.

EDWARD C. HECHT, Picatinny
AI' enal. Evolved a new technique for
the evaluation or kill probabilities of
nuclear weapon systems.

DAVID C. HARDISON, U.S. AI'my
Ballistics Res ear c h Laboratories,
Aberdeen Proving Ground. Effectu­
ated a modus operandi in the field of
armored weapon systems which has
effectively contributed to the essential
coordination existing within R&D 01'-

ganizations and between R&D and
"useru agencies.

DR. J 0 S E PH ZEIDNER, U.S.
Army Personnel Research Office,
Washington, D,C. Conceived and di­
rected a unique method of accomplish­
ing Image Interpretation by utilizing
the peculiar and unique talents of a
diversified team of experts on a most
complex research task dealing with
image interpreter pedormance.

LLOYD O. GILBERT, Rock Island
Arsenal. Developed a positive train­
ing program in principles of corrosion
prevention for engineers, inspectors,
maintenance personnel and key civil­
ians in both military and industry
which has I'educed maintenance and
increased reliability and storage life
or many of the Army's missiles.

Other nominees in the final judg­
ing included:

EDWARD LIEBLEIN, U.S. Army
Electronics Research and Develop­
ment LaboratOl:y, Fort Monmouth.
Directed the development of BASIC­
PAC and Informer, two medium capa­
city FlELDATA computers, in such
a manner that a significant reduction
in lead time was achieved.

JIMMY H. WILLIAMS, Rock Is­
land Arsenal. Contributed major por­
tion of effort in the origination and
development of a design that incl'eas­
es the flexibility, reduces the weight,
complexity, and cost of gun carriages.

VERNO A. NIEBERLEIN, U.S.
Army Mi lie Command, Redstone
Arsenal. Devised a means of vapor
plating the blast tube in the hot gas
system of the NIKE ZEUS based on
the reduction of tungsten hexafluoride
with hydrogen.

BERNARD J. ALLEY, Army 1>fis­
sile Command, Redstone Arsenal.
Conceived and developed the original
concept and procedures for X-ray
fluorescence analysis of propellants.
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Picatinny Arsenal Tests Munitions With 7-Inch 'Giant'

Pkatinny Arsenal research chemist James McCahill (right) readies aluminum
conlainer holding specimen of explosives for i olated exposure to intensive
gamma rays to be released from the cobalt-GO isotope. Charles White, radio
chemist, keeps guard check with radiation monitor.

The Honorable A. Tyler Port (center) Deputy Assistant Secretary of the
Army for Logistics, examines Davy Crockett projectile during recent briefing
at Picatinny Ar enal and l\funitions Command Headquarters. With him are
Maj Gen F. A. Hansen, Commanding General of lhe Munitions Command, and
Col Lee . Kaufman, Deputy Commander of Picatinny Arsenal, Dover, .J.

division, with design assistance of the
FRL engineers and scientists.

The cobalt source enables Picatinny
scientists and testing engineers to
probe effects of Tadiation on explo­
sives, propellants, pyrotechnics, bulk
materials and related reactive mate­
rials. The object is to pre-determine
weaknesses and strengths of muni­
tions materials to nuclear blasts.

Designed primarily to support FRL
programs, the reseal'ch facility con­
tains two additional gamma sources;
a 3,000-curie cobalt-60, a 250- curie
cesium-137 and a plutonium-beryllium
fast neutron source with a maximum
output capability of one million neu­
trons per second. Facilities are avail­
able to all Arsenal l'esearch groups.

Possibility of an accidental ex­
posure to personnel is virtually elimi­
nated by an intricate pattern of safe­
ty devices, interlocking mechanisms
and radiation warning indicators.

'Demoted' Without Loss in Poy
In announcing the appointment of

Col LeRoy D. Brummitt to head the
U.S. Army R&D Advisory Group, the
New8magazine last month inadvert­
ently refel'l'ed to him as "Lt Col."

Col Brummitt joined the staff of
the Office of the Chief of Research
and Development in July 1961 and
was promoted to his present rank
June 20, 1962.

We are grateful to readers for call­
ing this errol' to attention.

Technical Paper Creates
Wide Demand for Reprint

A technical paver pl'esented to the
1962 biennial Army Science Confer­
ence at the United States Military
Academy, June 20-22, has stimulated
widespread demands for reprints from
the U.S., England and Australia.

Titled "Investigation and Evalua­
tion of Available Hypersonic Probe
Materials," the paper was authored
by Dominick Molella, a metallurgist
in the Technical Services Laboratory
at Picatinny Arsenal, Dover, N.J.

Reprints of the paper, published in
the proceedings of the Conference,
were distributed by the Armed Serv­
ices Technical Information Agency
(recently redesignated the Defense
Documentation Center) to military in­
stallation , Government agencies, and
contractors on Government work.

The Office of Technical Services,
Department of Commerce, Washing­
ton, D.C., has reprints of the article
for public sale at $3.60, PB 162699.

inch-thick lead chamber bedded deep
in a mass;,'e, 5-foot cylindrical tank,
Cobalt-GO's 12,000 cUl'ies of radioac­
tive inten ity can be blasted at ma­
terials to be tested within the 7-foot
insulated cell.

From an outside control panel,
technicians direct exposure of gamma
rays whose maximum radiation ex­
ceeds one million roentgens pel' hour.

The new high-level irradiation re­
seal'ch facility was built by ATensal
plant engineering and maintenance

A protective cell with walls four
feet thick ha been built at Picatinny
Arsenal, Dover, N.J., to harness for
experimental purposes the awesome
power of a giant seven inches tall.

A captive, "Cobalt-GO," can strike
with devastating speed. Its deadly
gamma rays al'e kept rigidly inop­
erative except to test the effects of
direct radiation on munitions mate­
rials at the Feltman ReseaTch Lab­
ol'atories (FRL).

Isolated within an impenetrable 9-
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BioLabs Technical Information Center Lauded for Progress
Army Technical Information Center

directors It'ying to cope with the prob­
lem of achieving effective retrieval
and dissemination of tbe mounting
flood of technical l'eports may find it
useful to learn about progress at the
U.S. Biological Laboratories, Fort
Detrick, Md.

Under contract with the Chemical
R&D Laboratories at Dugway Prov­
ing Grounds, Utah, to make a study
of information retrieval systems, the
John 1. Thompson Company (JIT­
CO), Washington, D.C., recently com­
mended results being achieved at the
Detrick installation. The progress
!'eport stated:

"The visit to BioLabs gave JITCO
personnel the opportunity to see a
Technical Information Center that is
methodically moving toward consoli­
dation of aU information functions."

That report amounted to a com­
mendation of the leadership of Gerald

Detrick Scientists Broaden
Junior Science Activities

Plans for broadened participation in
junio!' science activities, to point to
career opportunities in biological sci­
ences, were discussed by Fort Detrick,
Md., Army scientists at a recent meet­
ing of the Maryland Branch of the
American Society for Microbiology.

Dr. Philip S. Brachman, Chief, In­
vestigations U nit, Epidemiology
Branch of the Communicable Disease
Center, Atlanta, Ga., was the guest
lectw'er on "The Epidemiology of
Hospital-Acquired Infections."

Dr. Harold N. Glassman, Assistant
Scientific Director, U.S. Army Bio­
logical Laboratories, is president of
the Maryland Chapter. Committee
members from Fort Detrick include
Dr. James T. Dull', Dr. Richard D.
Costlow, Dr. Sydney J. Silverman, Dr,
Dudley P. Glick, Dr. Riley D. House­
wright and Dr. Arthur N. Gorelick.

A list of Branch members will be
provided to supervisors of Junior and
Senior High School science programs
for selection as qualified judges for
science fairs. "A Career in Bacteri­
ology" film will be made available to
school science supervisors upon re­
quest for showing in Baltimore City
and County Schools, the speakers will
be provided for school assemblies.

Awards will be made annually to a
high school investigator whose project
within the field of microbiology is
worthy of merit. Outstanding teach­
ers of biological sciences will be se­
lected annually for awards.

Beveridge, Chief of the Technical In­
formation Division, for what other
leaders at the BioLabs already had
termed "significant initial steps to­
ward the solution of the hitherto
seemingly unsolvable problem." The
report also said:

"Mr. Beveridge now has responsi­
bility for the BioLab's field printing
plant, editing services, graphic arts,
photo lab, technical library, security
review of outgoing journal articles,
dupHcating and reproducing facilities,
and informal information briefings
and discussions.

"This complex of enabling mecha­
nisms has provided incl'eased product
quality, and increased efficiency to in­
formation users and generators."

The transition from manual opera­
tions to computer pl'ocessing at the
BioLabs is proceeding at an accele­
rated rate. The value of punched
tape is being stressed to reduce
repetitious manual operations and to
broaden the services provided by the
Technical Information Center.

Simultaneous typing of card and
punching of paper tape allows for
efficient production of selective dis­
semination lists, abstract bulletins,
catalog cards with permuted entries
and other bibliographic aids.

Tapes will also provide machine­
l'eadable input to the new UNIVAC­
SS 90 Model II computer recently in­
stalled in BioLabs new biomathe­
matics building. Exchange of dupli­
cate tapes with other Technical Infor­
mation Centers will provide inter­
change of document information on a
current basis.

The policy of adding scientists and
engineers to a staft' already consist­
ing of librarians, bacteriologists, edi­
tors, artists and writers provides a
discipline mix rivaling that of opera­
tions research groups and further
bl'Oadens and deepens the total capa­
bility of the information center.

For example, 3. pilot program \vith
the Institute of Contemporary Rus­
sian Studies, Fordham University,
and Dr. Robert Pollitzer, internation­
ally famed epidemiologist, provides
state-of-the-art summaries of Russian
literature.

Areas of prime significance that
should be considered in designing in­
formation systems in an Army R&D
economy, in the opinion of Mr. Beve­
l'idge, are 1) the response of the sup­
ply-demand cycle as related to user!
producer, and 2) the development of
operational mechanisms, e.g., organi­
zational structures and equipment

complexes to efficiently and effectively
manage the information flow.

Experience has shown the need for
1) the further development of the in­
formation commodity concept, and 2)
the requirement to organize science
infolmation centers with specialized
competence in fields of intensive in­
terest while maint.aining machinable
media exchange agreements with the
developing nationwide networks.

Dr. WilHam W. Dorrell, BioLabs'
Director of Technical Services, in­
cluding the Technical Information Di­
vision, commented:

"We in Tech Services realize the
tremendous distance yet to go in pro­
viding optimum information services.
It is my belief that the gradual and
methodical introduction of new meth­
ods and techniques being introduced
here is preferable to complete up­
beaval and installation of radical new
systems.

"Further, I am greatly encouraged
by the increased attention and recog­
nition being given to technical infor­
mation programs at all levels of
Army and DoD management."

Dr. Riley D. Housewright, Scientific
Directol' of BioLabs, stated that the
present-day bench scientist cannot
possibly keep up with information in
his field and do research at the same
time unless technical information
service is improved.

Bench scientists at BioLabs, he be­
lieves, are fully appreciative of the
great advantages to be offered by the
new services and will make full use
of the vast amount of resource mate­
rial made available to them through
the new retrieval system.

Gerald Beveridge, Chief of the Tech­
nical Information Division, explains
operation of new UNIVAC computer
to Dr. Riley D. Housewright, Scien­
tific Director of the U.S. Army Bio­
logical Laboratories at Fort Detrick.

MAY 1963 ARrtlY RESEARCH AND DEVELOPMENT NEWSMAGAZINE 21



RAC Announces 8 Additions to Professional Staff

2 TRECOM Inventors Recognized by Awards
Gene C. Moen and Patrick J. Shea,

former employees of the U.S. Army
Tmnsportation Research Command
(USATRECOM), Fort Eustis, Va., re­
cently received $100 cash incentive
awards for patents on inventions.

Moen was given full rights and title
for his patent with a free license to
the Government. Shea's invention re­
sulted from his assigned duties, giv­
ing patent righ ts to the Government.
Both inventions were made while the
men were with USATRECOM.

Moen patented a calculator for de­
termining helicopter payloads. The
circular slide rule type of device en­
ables the pilot or crew chief to take
known factors such as helicopter
power, fuel and barometric pressure,
and detel'llline an accurately safe pay­
load in 20 to 40 percent of the time
formerly l'equired.

Now employed with the Army

The Research Analysis Corporation
(RAC), an independent nonprofit or­
ganization engaged in military opera­
tions re earch and systems analysis,
recently announced eight new mem­
bers of the professional staff at Be­
thesda, Md.

DEL B E R T L. SCHROEDER, a
graduate of the Georgetown Univer­
sity Foreign Service School and of
the resident and correspondence
courses at the Industrial College of
the Al'med FOl'Ces, joined the Logis­
tics Simulation Division. He served
most recently as a Navy Department
civilian analyst at the Air Force In­
telligence Center,

EDWARD RATTNER, assigned to
the Economics and Coating Division,
has authored or coauthored everal
technical papers involving economic
concepts. He received a B.A. degree
in economics from New York Uni­
versity, pursued graduate work at
Columbia Universit)" and attended
George Wa hington University and
the Case Institute of Technology.

JAMES BERCOS, assigned to the
Operational Logistics Division, was
fOl'ffierly an operations research sci­
entist in the Analysis and Evaluation
Branch of the System Development
Gorp. He received a B.B.A. degree in
economic statistics and an M.S. in fi­
nancial statistics from the University
of Georgia, a B.S. degree in mathe­
matics from the University of Illi­
nois, and pursued graduate studies at
the University of minois and Colum­
bia College.

JERRY A. ORR and Richard W.

Top right: Col . A. Gage, Jr., Com­
manding Officer, SATRECOM, ""n­
gratulates Gene C. Moen upon receipt
of cash incentive award and ""mmen­
dation for calculator patent. Below:
Patrick J. Shea displays ""mmenda­
lion received along with cash award
for his patent on cable connector.

Transportation Board at Fort Eustis,
Shea received his patent on a cable
connector device for use on an aerial
tramway. Most tramways use contin­
uous cables but at Fort Eustis the
cables had to be in short lengths due
to the problem of transportation,
handling and storage.

Shea developed a cable connector
which was strong enough, could ))e
connected by relatively unskilled per­
sonnel, and was designed so that the
cable car wheels could run smoothly
over the joints.

Parker, Jr., have been appointed to
the Weapons Systems Division of
RAG. Orr, a mechanical engineer,
was formerly a senior research engi­
neer at the Jet Propulsion Labora­
tory, California lnstitute of Technol­
ogy. Pal'ker, an aeronautical engi­
neer, transferred to RAC from a po­
sition as aeroaystems engineer with
General Dynamics.

HOWARD C. OLSON, Rodel'ick C.
Dennehy and Harley H. McAdams,
Jr., were appointed operations ana­
lysts in the Information and Control
Division. Olson until recently was re­
search associate to the senior scien­
tist at the Fort Knox field office of
the Human Resources Research Office.
He received a B.S. degree in agricul­
tural entomology from North Dakota
State College, and is the author of
publications on psychological and
military manpower studies.

A graduate of the U.S. Naval
Academy, Dennehy received his M.S.
degree from the U.S. Naval Postgrad­
uate School. Utili! recently retired
from the U.S. Navy, he was military
assistant to the Assistant Director of
Defense Research and Engineering.
He holds the Air Medal, the Commen­
dation Ribbon, and the Navy Unit
Citation.

McAdams received a B.S. degree in
physics from Texas A&M and an
M.S. from the University of lIIinois.
He was employed as a physicist at the
U.S. Naval Ordnance Laboratories in
1959 and 1960 and in 1961 and 1962
held a National Institutes of Health
fellowship in biophysic.

MoCom Scientist Assisting
Junior Science Activities

One week in April was a busy time
for an Army scientist deeply inter­
ested in promoting science education
at the secondary school level.

"What Colors Do We Really See?"
was discussed by Dr. Z. V. Harvalik
at an Apr. 13 Frontiers of Science
program held at Boward University,
sponsored by the Washington Acad­
emy of Sciences and the Joint Board
of Science Education.

Two days later he discussed and
demonstrated glass blowing at the
U.S. Army Junior Science and Hu­
manities Symposium conducted at
Georgetown University. On Apr. 20
he lectured at the Junior Science
Symposium in Iowa City, Iowa.

Chief of the Basic Research Group,
Engineering Research and Develop­
ment Laboratories, U.S. Army Mobil­
ity Command, Fort Belvoir, Va., Dr.
Harvalik is in demand for his lectures
on a variety of scientific subjects.

Recently he served as chairman of
the advisory committee which pl'O­
duced five films on basic research for
secondary schools, under a National
Science Foundation grant.
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Metabolism of Iron Discussed at WRAIR Seminar

Army Nurse Corps Appoints New Chiefs

1,000 Communications Experts Told
Of Engineering Methods in Field

Harry F. Vincent. Project Director of the
Directorate of Research and Development at
Redstone Arsenal, Ala.. recently discussed
"Engineering Methods in Communication" at
one of the ISl'gest gatherings of communica­
tions experts in the Nation.

He spoke on a Seminar workshop sponsored
by the Technifax Corp., Apr. 23-25 in Holyoke,
Mass., to consider topics in the visual com­
munication field.

About 1.000 representatives from the Armed
Services, Govel'Dment agencies, private indus­
trial concerns and 20 nations participated.

Vincent received a B.S. de~ee in electrical
enj\"ineerinj\" from Washington University in St.
Louis, Mo., and has been with the Directorate
of Research aTld Development since 1951. Harry F. Vincent

ASTM Symposium Scheduled
For Atlantic City, June 25

Chemical and physical effects of
high energy radiation on inorganic
substances will be discussed at a June
25 symposium pl'ogramed for the an­
nual meeting of the American So­
ciety for Testing and Materials in At­
Lantic City, N.J.

Dr. Eli S. Freeman, Chief, Pyro­
technics Basic Chemical Unit at the
Army's Picatinny Arsenal, Dover,
N,J" will serve as symposium chair­
man. With coworkers Clement Camp­
bell and David A. Anderson, he will
pl'esent a paper on "Radiation In­
duced Changes in the Chemical Re­
activity of Ammonium Perchlorate
and Magnesium."

Other Picatinny participants in­
clude Dr, V. R. Pai-Verneker and P.
Marinkas, Explosives and Propellants
Laboratory, who will present a paper
on "Electron Spin Resonance of
Radiation Induced Paramagnetic Cen­
ters in Hydrazoic Acid and Some In­
organic Azides."

Founded in 1898, the ASTM is a
national technical society for the pro­
motion of knowledge of the matel'ials
of engineering and the standardiza­
tion of specifications and testing.

The society is preparing standard
procedures for testing the chemical
and physical properties of irradiated
inol'gunic substances which it will
publish as internationally recommend­
ed procedures.

Tl'ipler Genel'a] Hospital, Hawaii.
Completing her second decade in

the Army NUl'se C01'PS, Lt Col Hays
served in the China-Burma-India the­
ater of operations during World War
II. She has returned to the Far East
twice, sel'ving in Korea and Japan
during the Korean War and for 16
months in Korea prior to assignment
to Walter Reed in 1960.

has served in both professional and
administ"rative positionsj including
Chief of the Nursing Service, General
Headquarters, Far East Command;
Chief Nurse of the 98th General Hos­
pital; and director of the personnel
pl'ocurement programs for Army
Nurse Corps and Army Medical Spe­
cialist Corps officel's in the Office of
the Army Surgeon Ge1Ieral.

Lt Col Anna Mae McCabe Hays,
Nursing Supervisor, Walter Reed
General Hospital, Washington. D.C.,
has been named Assistant Chief of
the Army Nurse Corps, She suc­
ceeds Lt Col Harriet A. Dawley who
has been assigned to U.S. Army

leading presentation. He stated that
for the past 25 years it has been ac­
cepted generally that there is no ex­
cretory mechanism for iron and there­
fore the iron balance in the body is
controlled by limiting absorption. This
concept is termed "mucosal block."

Several lines of evidence indicate
that mucosal block is insufficient to
explain the meticulous control which
is maintained over the total amount
of accumulated iron. Recent studies,
he said, point to an excretory mechan­
ism of limited capacity.

Although mucosal block plays an
important part in rejecting ava.ilable
iron, the excretory mechanism be­
haves as a "fine tuning device" which
prevents accumulation of iron escap­
ing through the mucosal block.

Dr. Charles Roth. professor of
m e d i c i n e, Georgetown University
Medical School and Director of Hema­
tology and Blood Bank, Georgetown
University Hospital, presided.

"The Absorption and Metabolism of
Iron" was discussed at a recent staff
seminar at the Walter Reed Army In­
stitute of Research (WRAIR).

Col WilHam H. Crosby, Chief, De­
partment of Hematology and Direc­
tor, Division of Medicine. made the

2 Belvoir Employees Invent
'Smogo' Device for Vehicles

A device called the "Smogo.... de­
signed to help eliminate air pollution
from vehicle exhaust gases, has been
invented by two employees of the
U.S. Army MobiUty Comand Engineer
Research and Development Labol'a­
tories. Fort Belvoir, Va.

The device, a perforated cylinder
containing two chemicals with a cata­
lyst, can be inserted into the tail pipe
or exhaust system of any internal
combustion engine,

The inventors, Richard G. Robin­
son and William E. Avery, claim it
will eliminate a high percentage of
the hydrocarbons that pollute the ail'
and contribute to smog problems in
many sections of the country.

Employed in the Mechanical Engi­
neering Branch of the Labol'atories,
Robinson said the model weighs one
pound and can be used on passenger
cars and light vehicles. A bigger
device will be made fol' t"ucks and
large vehicles.

Col J. H. Kerkering, commander of
the Laboratories, presented Robinson
and Avery, the latter an employee of
the Evaluation Bl'anch, with an initial
cash award of $25 each for disclosure
of their invention. They will be eli­
gible for additional monetary awards
if a patent application is granted.

Lt Col Mildred I. Clark, Chief
Nurse in the Surgeon's Office, Head­
quarters, Sixth U.S, Army, San Fran­
cisco, Calif., will assume a 4-year ap­
pointment a.S Chief of the Army
Nurse Corps. effective in September.

Succeeding Col Mal'gaTet Harpel',
she will become the 12th Chief of
the Corps, concunent with her pro­
motiOll to the rank of colonel. Gradu­
ated with a B.S. degree in nursing
education from the University of
MiJmesota. she began her career in
1936 upon graduating ft'om the Bakel'
Sanital'ium SchooL of Nursing, Lum­
berton, N,C.

With the Army Nurse Corps, she
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CRDL Veteran Ends Career Started ID Mexican War

Tireless Employees Save Time-$ at Picatinny

U.S. Army Chemical Corps in Wol'1d
War n, Capt Talbot served thl'ee
years as Administl'ative Officer, Tech­
nical Command, Edgewood Arsenal.

By war's end he was a lieutenant
colonel, the rank in which he was
again recalled to active duty in the
Korean War as Chief, Technical
Services Division, Chemical and Ra­
diological Laboratories at Edgewood.
When discharged in 1955 he remained
as a civilian employee in ihe R&D
Laboratories.

Mr. Talbot and his wife Edie plan
to move from their home in Bel Ail',
Md., to F01'! Lauderdale, Fla" where
they have a new waterfront home.

Arthur W. (Hap) Talbot

News Report Article Features
Foreign Engineering Students

"Challenges to Amel'ican Gl'aduate
Education Created by Foreign Engi­
neering Students" is the featured ar­
ticle of a recent News Repo,'t, the
bimonthly publication of the Nation­
al Academy of Sciences-NationaI Re­
search Council.

Authored by Richard C. Jordan,
Chairman, Division of Engineering
and Industrial Reseal'ch, the article
graphically illustrates implications
of a growing number of applications
and admissions to American graduate
engineering schools of students from
every part of the globe.

The pl'oblems of providing the for­
eign student with his particular edu­
cational needs, and still maintaining
a single standard or excellence repre­
sented by awarded degrees, is dis­
cussed. Considered also are the ef­
fects of properly meeting these prob­
lems as part of the greater area of
future trends of the cold war.

140th Infantry, 35th Division, where
he came into contact with Capt Harry
S. Truman, later President of the
United States.

Lt Ralph Tl'uman, Capt Truman's
lhst cousin, was an officer in Talbot's
machinegun company and in World
War IT, as Maj Gen Truman, com­
manded the 35th Division, He and
HHap" remained close fl"iends until
the general died recently,

Discharged from the Army in
1920, Talbot studied commercial law
and business administration at Cen­
tral College in Kansas City. FOl; the
next two decades he was president of
Talbot-Woods Butter Co" Kansas
City. Following World War II, he
spent five yean as sales manager
for a uniform firm in Kansas City.

Granted a direct commission in the

are being saved because of them,
The secret behind the machines' un­

canny abilities is their electronic con­
tJ'OI system, They take their ol'ders
from a computer "boss." Instructions
m'e punched on inch-wide paper tape,
then fed into their "brains" or con­
trol systems. When the switch is
thrown on, they go to work drilling,
routing, milling, boring and gl·inding.

When the control systems can't un­
del'stand the language of a certain
compute" boss, an Uinterp1"eter,U an­
other electronic machine, translates
instructions into "machine talk."

Distinct advantages accrue to the
Army and the taxpayer in that items
are produced at a considerable sav­
ings over those made on manually op­
erated equipment.

For instance, a 37 mm. cartridge
case costs about $10.50 when ma­
chined on conventional equipment.
Automated equipment lowers the
price to about $2.79, Thus, the sav­
ings on a l'ecent order for 20,000
carh'idge cases should total over
$154,000, with a corresponding saving
in production time,

Since automated equipment leaves
no room for human errol', virtually
no rejections are made because of
machining mistakes.

Human operators on certain ma­
chines spent less than 30 percent of
their time actually operating the
equipment. The l'emainder of their
time was spent laying out their work
and making calculations while the ex­
pensive equipment was idle. Opera­
tion time is now up to 80 percent,

A military caree.· that began with
the Mi souri National Guard in 1916
in the Mexican campaign against
Pancho Villa, was interrupted by 25
yean of business expel'ience between
three warS, and climaxed by eight
years as a Federal Governmellt em­
ployee, ended Apl·. 27 for Arthur W.
(Hap) Talbot.

Employed as Chief Administrative
Officer of the U,S. Army Chemical
Research and Development Labora­
tories, Edgewood Arsenal, Md., at the
time of his retirement, Lt Col (USA,
Ret.) Talbot had served in similar
capacities during three tom's at Edge­
wood while in unifOl'm,

With General (Black Jack) Persh­
ing in the Mexican Wal', Talbot rose
from private to sergeant. In World
War I he served in France with the

Six workers at the Army's Picatin­
ny Arsenal, Dover, N,J., are so fast
their bosses have trouble keeping
them busy. They obediently follow
orders, never argue about instructions
and m'e practically tireless,

The employees with these highly
desit'able qualities are six automated
metalworking machines used to pro­
duce test components for the AI'Se­

nal's ammunition research activities.
They complete one assignment almost
before another can be given to them.

Among them are drilling machines,
milling and turning lathes and boring
and turning machines. Thousands of
dolla,'s and hundreds of man-hours

With the I.ugh of a button, one of
Picalinny Arsenal's six automated
metal-working machines 0 per ate s
through tape-fed eleclronic system.
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Delmore Presented Award for Service in Vietnam

LEGION OF MERIT is presented to Bd/; Gen Fred J. De~~ore, CG, CDR
Agency, by 1I1aj Gen Floyd A. Hansen, CG, U.S. Army lulllbons COlTUlland.

Dr. Fisk Named Successor
To Dr. Berry in DoD Post

Dr. Shirley Calter Fisk was recent­
ly appointed Deputy Assistant Secre­
tary of Defense (Health and Medi­
al), effective June 1, 1963. He will
succeed Dr. Frank B. Berry who will
remain in a consultant status.

Presently he is Associate Clinical
Professol' of Medicine at the College
of Physicians and Surgeons and As­
sociate Attending Physician at Pres­
byterian Hospital in New York.
After l'eceiving his B.A. degree at
Yale University in 1931 and an M.D.
degree from the College of Physicians
and Surgeons, Columbia Univel'sity in
1935, he served his internship and
residency at Columhia Presbyterian
Hospital in New York.

Comm'issioned a captain in the
Army Medical Reserve in 1941, he
served on the staff of the 23rd Sta­
tion Hospital, an affiliate of Colum­
bia Presbyterian General Hospital
No.2, from 1942 to 1945. His u.nit
sel'ved in Leopoldville, Oran, Italy,
Southern France and Germany at one
of the hospitals in the Communica­
tions Zone behind the Seventh Army.

Dr. Fisk is a Diplomate of the
American Board of Internal Medicine,
a member of the New York County
Medical Society, the New York Acad­
emy of Medicine, and the Century
Associati on in New York.

gaged in the tests and measurements
field for the better selection and clas­
sification of personneL

With the increasing complexity of
Army opel'ations and equipment in
recent years, it has been concerned
with systems research, investigating
the relationship of human factors to
man-machine compatibility, and en­
vil'onmental studies directed to im­
proving individual and group per­
formance.

On active duty with the Army since
1941, he has held a series of re­
sponsible positions as administrator
of behavioral science activities. He
was with the Office of the Surgeon
General as Chief of the Psychology
Branch from 1947-51 and Chief of the
Human Resources Research Branch,
Research and Development Division,
from 1953 to 1957.

From 1957 to 1959 he was involved
in physical standards and psycho­
physiological research at the Walter
Reed Institute of Research. During
this period he invented a "Biological
Window for Internal Observation," re­
cently given a Letters Patent by the
U.S, Patent Office. (See November
1962 issue, page 8.)

The citation stated in part:
"General Delmore skiUfully planned

and supervised military operations
conducted by the armed forces of the
Republic of Vietnam. In this extreme­
ly difficult assignment he displayed
rare foresight, initiative and profes­
sional competence.

"By his untiring personal effort,
unique technical ability and per­
suasiveness, he successfully integrat­
ed the efforts of the U.S. Advisory
Team and the armed forces of the Re­
public of Vietnam into a coordinated
operation."

Col Charles S. Gersoni

activities he initiated.
The United States A,-my Personnel

Reselll'ch Office (USAPRO) which he
currently heads is doing human fac­
tors "esearch in personnel measure­
ment and personnel utilization. Since
befOl'e Wol"ld Wal' If, it has been en-

The Legion of Merit, appl'oved by
the President of the United States,
was awarded in mid-April to Brig Gen
Fred J. Delmore, for his work last
year as technical adviser to the U.S.
Military Assistance Command, Viet­
nam.

Maj Gen Floyd A. Hansen, Com­
manding General of the U.S. Army
Munitions Command at Dover, N.J.,
presented the medal. General Del­
more heads the Chemical-Biological·
Radiological Agency at Edgewood,
Md., an element of the Command.

Col Charles S. Gersoni, command­
ing the U.S. Army Personnel Re­
search Office, Washington, D.C., has
been cited for distinguished service
as commander, U.S. Al'my Research
and Development Group, Japan, from
May 1959 to July 1962.

Lt Gell Dwight E. Beach, Chief of
the Office of Research and Develop­
ment, presented him a Department of
the Army Certificate of Achievement
in mid-April.

The citation credited Col Gersoni
with making his Japan office "an ex­
ample of outstanding efficiency, set­
ting a standard for overseas offices
copied but never exceeded by other
offices," and noted his success in
establishing "friendly and productive
relations with Japanese research sci­
entists."

A behavioral scientists with a Ph.D.
degree in psychology, and a Diplo­
mate of the Amel'ican Board of Ex­
aminers in Psychology, he was able
to establish a mutuality of interests
\\~th Japanese scientists which con­
tributed to the success of Army R&D

APRO Commander Cited for Achievement In Japan
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Watertown Arsenal Seeks Materials to Meet Mobility Needs

Str~ngth Level. Qr Curl"'enUy Available ~d EJlp"rtmenlal Filament Wound CQITlpo8Hes

PROPERTIES OF SOME PRESENTLY AVAILABlE STRUCTURAL MATERIALS

steel by conventional roll and weld
techniques are stretched to tinal size
and shape by internal pressurization
with liquid nitrogen at a temperature
320 degrees below zero F.

M a x i mum nominal ultimate
strength of 284,000 p.s.i. at room tem­
perature was achieved in one missile
Case. In others, a strength level of
260,000 p.s.i. was readily achieved.
Strength to density ratio in these
cases approac.bed tbe desired level of
one million inches.

Being scaled-up to pI'ovide full-size
missile cases for static and flight test­
ing, the process also provides close
dimensional control of cylindrical
cases by stretch-forming in a die.

Further development of lightweight
motor cases consists of producing
monolithic cases by deep-draw meth­
ods, including blanking, pancaking,
hot cupping, six cold draws and
heading.

Various alloys have been processed
into cases. Among these are Ladish
D6AC, Titanium B120VCA, Tricent
steel, and 18 and 20 percent nickel
steels. Several cases fabricated of
Tricent steel have been hyd"otested,

Data from the test program indi­
cate that a yield strength of 290,000
p.s.i. was achieved with the Tricent
steel material, and that a strength to
density rat.ion approached the desired
one million inches. Further scale-up
of the process to produce full-size

Mobility l'equirements of the mod­
ern Army are being served effiectively
by materials research and develop­
ment at the U.S. Al'my Materials Re­
search Agency, Watertown Arsenal,
Watertown, Mass. Goal: Less weight,
more payload.

Investigations in t 0 the h i g h
strength to density materials are
probing the potential of numerous
metals and nonfenous alloys and spe­
cial processing techniques to en­
hance the natural characteristics.

Remote area wufaTe l'equirements
and the necessity of keeping a mod­
ern army on wheels have placed a
pI'emium on equipment that is rug­
gedly dependable, highly maneuver-'
able and transportable by air.

Mobility, however, is not confined to
vehicles with respect to military ma­
teriel. InCl'easingly important is
weight I'eduction in missiles, arma­
ment, cannons and a great number of
items essential to frontline troops.

For example, decl'easing the weight
of missile components, such as the
motor case and fore and aft closures,
results in a pl'opottionate increase in
payload, eitl1er propellant or warhead.

Watertown Arsenal research in re­
cent years has been directed toward
obtain ing materials with a strength
to density ration in excess of one mil­
lion inches. To achieve this objective,
l'eseal'ch is being conducted on fer­
rous, nOnfel'1'ous, ol'gank and inor­
ganic nonmetallic materials.

Aluminum is a nonferrous metal
which to date has been produced in
mill products with strengths ranging
up to 75,000 p.s.i. Research at Wa­
tertown Arsenal is pointed toward a
mill product with a yield strength to.
density ratio of one and one-quarter
million inches, a yield strength of
125,000 p.s.i., and a minimum elon­
gation of two percent.

Because brittle materials are
susceptible to rapid crack propaga­
tion, it has been found necessary to
set minimum limits on ductility.
Computer technology is being used in
narrowing candidate compositions
that would have yield strengths ap­
proaching 125,000 p.s.i.

A modification of a zjnc-magnesium
system was used to obtain experi­
mental composition. The method
used for increasing strength was to
precipitate and dispersion harden by
use of elements exhibiting high liquid
solubility and low solid solubility.

In experiments to date the best dis­
persoids hay proved to be manga-

Glass Filer-Resin
filament Wound

DensityIIll.{1R3 I 0.075

0.080

u.s.. psi 250,000 IUndirectional)
225,000

StmliIh/lletlSily 193
il. r 10 4 160

Modulus 01 Elasticity, 5

psi r 106 8.5

nese, iron, nickel and chromium.
Yield strengths of 110,000 p.s.i. have
been pl'oduced on a laborato1'Y scale.
Yield strength to density ratio of
slightly over one million inches has
been achieved.

Titanium is another nonferrous ma­
terial being studied intensively, and
yield strengths in the order of 180,­
000 p.s.i. arc attainable for a num­
ber of titanium alloys. Development
of lin alpha-beta type of titanium
with a yield strength in excess of
200,000 p.s.i. is an objective.

Experiments with various alloys to
determine their properties produced
yield strengths as hig!) as 240,000
p.s.i. However, elongation, I'eduction
of area and impact values were below
minimum ,'equir·ements.

Further research is being canied on
to vary elements such as aluminum
and oxygen in an effort to improve
ductility and toughness of the alloy.
Researchers report there is "evcl'y in­
dication" that a titanium alloy w[ll
be developed which will increase sig­
nificantly the strength to density 1'atio
over the cUl'l'ently available alloys.

Missile case materials are receiving
considerable attention at Watertown
Arsenal. To increase strength to den­
sity ratio, one fabricator is cyrogeni.
cally stretch-forming u I t l' a - h i g h ­
strength rocket cases.

In the process he is developing,
pressure vessels made of 301 stainless

Steel
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Railroad Car Serving at WSMR as Lab-Classroom

Col E. W. Niles, Chief of White Sands Missile Range post engineers, drives
last spike to hold tracks for railroad classroom. Also participating- in the
ceremony are John Owen (left), S. R. orvell from po t engineers, and Roy
Autry, Chief of the White Sands Missile I{ange Civilian Personnel Office.

Watervliet Arsenal Plans
Sesquicentennial Program

Watervliet Arsenal, the U.S.
Army's upstate New York cannon de­
sign center, will celebrate the lo0th
anniversary of its founding June 16
with a Sesquicentennial Open House.

The Arsenal on the Hudson River
just above Albany is arranging the
open house to climax a week-long ob­
servance marked by an employees
picnic and a. Recognition Day when
two Arsenal buildings will be memori­
alized in honor of past commanding
officers. Lt Gen Frank S. Besson,
Commanding Genel'al of AMC will be
the guest of honor at a banquet.

Col Keith T. O'Keefe, Arsenal com­
manding officer, said the open house
will provide opportunity to observe
actual weapons design and manufac­
turing operations. Visitors may also
inspect many special displays of
weapons and military equipment im­
ported for the occasion.

A special feature of Sesquicenten­
nial Year will be a display of docu­
ments, weapons and military materiel
linked to the Arsenal's service to the
fighting men of seven wars.

Program events will include a "dry
run" exhibition by an Army Nike­
Hercules unit, firing demonstrations
by North-South skirmish groups, and
displays of equipment provided by in­
dustry and the Armed Forces.

Established in 1813 as a munitions
depot for troops fighting the War of
1812, Watervliet soon became a manu­
facturing arsenal, producing materiel
ranging from cartridge boxes to gun
carriages. In 1883, by Act of Con­
gress, it wse designated the "Army
Gun Factory."

Since then as the Army's "cannon
headquarters," Watervliet has de­
signed and developed such notable
weapons as the first 16-inch gun, the
"Long Tom" of World War II, and
the Army's first atomic weapon, the
280 mm. cannon.

Watervliet's mission was l'eailh-med
and enlarged in 1962 when it became
a unit of the Army Weapons Com­
mand, and was given "concept to
hardware" responsibility for aU can­
non, mortars and recoilless rifles.

Today the Arsenal's 3,200 employ­
eeS are engaged in research, engi­
neering, design and prototype produc­
tion activity encompassing the spec­
trum of orthodox armament from the
35-pound 90 mm. recoilless rifle to the
175 mm. gun, the Army's largest con­
ventional weapon.

tors, and basic and advanced infra­
red. Many requests have been re­
ceived from both military and civilian
personnel for the courses, offered at
no cost to WSMR except cost of
transporting the car from the Frank­
ford Arsenal.

The classroom and laboratories in a
railroad car save on the cost of pro­
viding facilities wherever the instruc­
tion team is assigned. Problems are
cut to a minimum since the mobile
training unit is self-contained and can
be transpOlted easily acroSS country
with a minimum of packaging and
transportation problems.

The only problem in bringing the
car from the railhead to WSMR was
that a short set of tracks had to be
laid for it to reach its location.

Motor case preform (left) shown with
ayogenically stretched case.

A railroad car converted to provide
two laboratories will be used at White
Sands (N. Mex.) Missile Range to
teach military and civilian personnel
the latest developments in electronics,
transistors and infrared.

Classes will be open to personnel
with jobs in the related fields, said
W. E. Sharfenberg of Employee De­
velopment Branch, Civilian Personnel
Office.

Two instructors are from Frank­
ford Arsenal, Philadelphia, Pa., where
the railroad car was equipped. WSMR
will be the first to use the railroad
cblssroom. After several months it
will be moved to its next assignment.

Courses offered will be in elec­
tronics, basic and advanced transis-

Pershing cases is in progress.
Filament winding to attain specific

qualities of materials is a technique
l'eceiving considerable attention by
Army researchers. Filament-wound
recoilless rifles, air frame structures
and various other comPonents are
under study.

Commercial E glass is the type or
filament generally employed in the
process. It has a tensile strength of
300,000 p.s.i. and values of strength
to density ration are in excess of
them is insurmountable.

The Army is conducting a feasibil­
ity study of the applicability of fila­
ment winding to the Pershing mis­
siles. Although a number of prob­
lems are associated with the process,
researchers believe that none of
them is insurmountable.
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R&D Leaders Pay Tribute to HumRRO at Dedication ISCIENTIFIC CALENDAR I
Formal dedication Apr. 10 of the

new home of the Human Resources
Research Office at 300 N. Washington
Street, Alexandria, Va., pl'ovided the
setting for Assistant Secretary of the
Army (R&D) Dr. Finn J. Larsen and
other military dignitaries to pay
tribute to HumRRO achievements.

Chief of Research and Development
Lt Gen Dwight E. Beach, Maj Gen
R. J. Meyer, Deputy Chief of Stall'
for Individual Tl'aining for the U.S.
Continental Army Command, and Di­
rector of Army Research Maj Gen
C, W, Clark were among military
leaders who joined in the ceremonies.

HumRRO Director Dr. Meredith P.
Crawford made tbe introductory re­
marks and Dr. Thomas Carroll, Pl'esi­
dent of George Washington Univer­
sity, welcomed guests on behalf of
the University. HumRRO had been
located on the University campus
since it was founded in 1951.

Among the many distinguished
guests was Dr. Leonard Carmichael,
Director of the Smithsonian Institu­
tion of Washington, D.C. Col Jack
M, Duncan, Chief of the Human Fac­
tors and Operations Research Divi­
sion, U.S. Army Research Office,
headed the repl'esentatives of Army

Bids Call for Construction
Of Redstone Propellant Plant

Construction of a l'ocket pl'opeUant
mixer facility at Redstone Arsenal,
Ala., is planned for use by the Rohm
and Haas Chemical Co, in contract
work for the Army Missile Command.

Specifications in a call for bids re­
quire clearing and grading an acre of
land; bu ilding a bunker-type earth­
mounded reinforced concrete struc­
ture, with a specially designed blow­
out waH; eI'ecting a small prefabri­
cated metal utility building; con­
structing an asphalt access road and
apron; pl'oviding utilities including
water, stearn and air; electrical work;
and grassing and fencing.

USAERDL Men Present Paper
On 'Basic Rare Earth Asides'

Two employees at the U.S. Army
Mobility Command's Engineer Re­
search and Development Laboratories,
Fort Belvoir, coauthored a technical
paper presented at the Third Ral'e
Earth Conference.

Hyman Rosenwasser gave the pa­
per, "Basic Rare Earth Azides," at
the Apr, 21-24 Conference in Clear­
water, Fla. Dr. James L. Bryant was
coauthOl'. They are scientists in the
Basic Research Group.

human factol's research activities.
BumRRO functions as an Army

contract agency in Tesearch and
analysis associated with personnel
training problems, methods of utiliz­
ing Army personnel for maximum
effectiveness, and the design of mili­
tary materiel with due considel'ation
to man-machine compatibility require­
ments. Although physically relocated,
it continues to function as an element
of George Washington University.

(For a picture of the new HumRRO
building, see June 1962 issue, p. 12.)

Infrared Deyice Procured
To Serve Troops at Night

A transistorized, battery-powered
version of the metascope, an infra­
red device to aid troops in night op­
erations, has been introduced into the
U.S. Army supply system.

Developed by the U.S. Army Mo­
bility Command's Engineer Research
and Development Laboratol'ies, the
smaller, lighter monocular viewer is
equipped with an image converter
tube to convert near infrared radia­
tion into visible light,

Used principally to detect enemy
infrared sources, the device also has
its own infrared source, enabling
troops to }'ead maps &I,d road signs
in the dark. The earlier metascope
employed a hand-cranked generator.

The new model features an adjust­
able optical system. When not in use,
it is carried in a ease suitable for
attachment to the standard pistol or
rifle belt. With carrying case it
weighs about three pounds.

Thirty-four hundred units have
been purchased under the first pro­
curement contl'act held by Varo, Inc.

Infrared viewer developed by USA­
ERDLenables troops to see at night.

IlIt~rnulinnlLl Conferlf"lIee 011 the 01)£rDltw
lug E1"perleJH~e Ilnl1 Future De,'elo]>ment of
l'owrr Rea-clOTH nnd 111lllloiFmtoP~li. Mon­
tURI. C1Inhdll, M8Y 2]'-29.

11th Annual FreQue.ICY Control S:rmpo­
ilium. Atlantic Cit)", N.J., UK)" 21-29.

i\Jeetlnl' ot Experts on AntnreUc (:Onl­
muniutlonli. ""Rihlng1l)n, D.C., ?tiny (llnt@
undetel'mlne«).

InternatIonAl! Conrerf'lntJe on 1he Rub­
CeUularRn.dloblology, Bon Fmnclseo. )(ny
(.If'te undefermine(l).

8th :Sueleol' Cong?eH8, N.Y.C.. :\lay (clate
undetrrmlned).

wternaUonol 'Union of Te~Un.. und Re-
senrch LHbo1"fltorleR for l\Jntel'lnla And
tl'"u~lul'"e¥, r8.I~rmr), Itah', :Uoy, June or
epf. (date unaetermlneil).

International So-clety of Soil Relence,
Comml8s1nn J. 2nd BoU Strudure Worklnl'
Pnrty UeeHnlJ'. Parl!il. Fr..nee, sprlOIr (dftte
undetermlneu).

In1ernaUonnl Geographical 'Union, Com­
mlsslon on ]lerll'lneJol J\lorpholol'l', MaeH·
80n, \Vb., 8prlng (dote unaetermined).

lst European Symposium on "neuum. En­
glneering, 'Frankfurt am JID.ln, Germany,
June 6-0.

1st Annual emlnRr tn nocumentatioTl
Be8ltOl'cb. Unngalore. Indla. June .:5-10.

ympoaJum on Exploration of 1\1a.r8.
sponsored b:)- ~ASA, Americnn Astronoml­
QRI !!lodet)" .and the American Institute ()f
BloJo&'lcal eleDce.8, June 0-7.

Srd Tt'ehntenl Conftnnce (:en llurricane8
Rnd 'l'roplcR1MeteoroloK.)'. Medeo, D,F.,
June 0-12.

S3rm1l'oslum on 3Iotor nnd .P.remotor
Areas, AthlnUc Cit)·. N.J., June .10-12.
Theor)~ (lod AJialyslf!l in Function SpB«~.

sponsoretl b.t' AFOSll anf) ~nT, Cam­
bridge. Mass., June 10114..

18th ympoliLum on l\loleculnr StructUl"e.
n.l'let SpeetroHColl)', C01umbus, Ohio, June.
lOot<.

S.)'nlposlum on Alumnlum ITl Structural
El':Iglne~ring, J.ontlon, England, Jl1tlG 11-1.2,

Internatlonnl Plastlcs Exhibition an~l

Con"entl()l1~ London~ :England, ,June 12~22.

International Conference OJ) State or
St·l"'e88 In the 'Earth's Crust, SOlIta. 1UoolC'.8.
C8Uf,/ du.ne 13-14.

Grf'ftt Lnkt'8 )il\vy R&D CliniC", Cotuna­
bus. Ohio, June 1.8-15,

cQJ:SS SYIIlIIOtdum, l~eRl'nlng. AelsvtatiOll
u.nd Control In InCormaUon J:5tt'mll,
:£\·.on8.on. III., Jun<e 17-18,

8th ]nternatl(lnal Ctmgr~8.8 on ,Nu('lfoR.r
'Energy. Rome, Itol~', June 11-23.

12th International ARt,1"OphysJcCll S)'mpo­
.fIium. Liege. ~lghlm, J!uJle 24-20.

lnternatlon.fll Oo:nferenc& on Jli"UdNlr
Strueture, Apon.(),.~t1 by AFOSR, AEO.
O~R nnd ~SF. tRTltard, Cnur., June 24­
2T.

D,)"IiR.lnlc. J~otu18 ·PJ"C)"blem~ A.l;80cialed
with He:Ucopter nUll VI TOL Alrcrnft.
Uu.ft"1.l10, IS".Y., spring 41'1" sum"me.r (date un­
determined).

Structuro an<1 FUllctlonR In MncrolUole­
\:utes. 8]Jon:lored by DO'R oml Long
hlanl1 Dlnlog-leftl Association, CoW Spring
IftH"bor, N,"}'., <lute ull<letermineu.

. ummer ~mlnll.r on pAce 1U'nthemnU,C9.
~rJ()n80red II!' A ""'O$R, :SSF, ARO, ONR,
A."-: Rnd _'.-\ A, lthuCll, X," .. July 1-.I\ug...

6th IJltt!rm\Uonl'1.1 !ii:ympo8Ium on "Free
Rndlcnls. 81JOntmred b)· AFOSR Rnd the
Univel'!lit~· oC Oal1lbrltlgeo. C,uubrlc1ge. Eu..­
hUll" July 2-G.

S;rml)osiUIIl on Qun1U;'J· Control in Mei:nl
.·ioisblns. Lonelon, Eng-Inud, July 3-",

Round Tabll} On the :Fluid Dy""mlc A1J­
peets of Space i'Ught Dnd Thrir Repre­
Sf'ntntlon Oil the Grountl, .ponlOretl b:r
SATO H.nd Ad\'J8orr Group for AeroDAutl­
('ul R~D, Athens, Greece, Jul)' 8-0.

Unhnolecuhu n~ntltlon8 lo the )Joss pec~
tromf'tn pnil, Re'latNl TO)lles, Solt LD.k~

Cit')·, t:tnlt, JUI)" 8... 10.
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'Dodo Bird' Tries Missiles for Size at Redstone

Pershing Launch Chief's Life Like '3-Ring Circus'

PERSHING TEST PLANNER James
F. Conner and Lt Col Melvin Clark,
Chief of Atlantic Missile Range Anny
Field Office, direct firing operations
from Army's Pershing launch pad
blockhouse at Cape Canaveral, Fla.

of the inertially guided missile.
Three alternatives are launch, hold

and hope the weather lifts, or scrub
the shot altogether and reschedule it
at a latel' date. Sometimes he has
minutes but frequently he has only
seconds to decide.

While Conner has several advisors
standing at his side aiding him in the
evaluation of information, it is some­
times a pretty fast transition from
"gou to uhold."

But the Georgia Institute of Tech­
nology gl'3duate is no newcomer to
transitions. He formerly worked for
the U.S. Navy in underwater mine
countermeasures - and shifted to
Army missiles in July 1960.

From Complex 30 blockhouse, Con­
ner races back to his Army Opera­
tions Building and writes reports on
success for transmittal to the Persh­
ing Project Manager's Office.

"It's usually 3 or 4 a.m. by the
time we finish our work here at the
Cape on a shot night," he said.

But Conner's work begins long be­
fore he gives the "go" signal to fire
the missile. He performs an exact­
ing preflight checkout of the mis­
sile's components soon after it ar­
rives at Cape Canaveral from the
Martin plant in Orlando.

Conner's checkout procedure has
been widely recognized as one of the
most efficient in the missile business.
His recommendations are frequently
incorporated into the Martin Co. pro­
duction lines.

While working for the Navy, Con­
ner was with the Mine Defense Lab­
oratory at Panama City, Fla., and has
worked for the U.S. Army Security
Agency in Washington, D.C., as a de­
sign engineer in electronics.

C-124 Globemaster at the U.S. Army
Missile Command looks skyward, but
hasn't been olf the ground sblee 1956.
The plane is used at Redstone Arsenal
by missile engineers seeking to make
products air-transportable.

enough with a leisurely stroll to his
field activity office. It may climax
with a whirlwind of calculations,
evaluations-and ultimately the deci­
sion of whether or not everything is
"go" for another Pershing launch.

Behind his instrument-laden console
at the Army's launch Complex 30, he
controls 1hing operations. Broadly
speaking, he has technical direction of
the Pershing test program.

As the countdown nears that "press
the button" time, he monitors input
from three information sources-fir­
ing squad personnel, the Superintend­
ent of Range Operations, and of
course, the weatherman.

A multitude of decisions is involved
in evaluating facts from these infor­
mative sources. Hazy weather, for
example, has blinded one of the many
down-l'ange tracking cameras since
the cOUlltdown began. Informed by
radio, Conner's job is to determine if
that particular camera is in a critical
position to plot the flight or descent

titions inside the C-124.
William Watson, Chief of the Re­

search and Development Directorate's
Ground Support Equipment Labora­
tory which stuffs and unstuffs the
plane, estimates a ground-built mock­
up for loading purposes would prob­
ably cost $100,000.

The value of the plane, however,
because of its age and nonflight con­
dition, is recorded on property books
as "less than $200."

The U.S. Army Missile Command
at Redstone AI'senal, Ala., uses a va­
riety of planes in its hemispherical
operations, and one of the most im­
portant is a "dodo bird" that hasn't
been off the ground since 1956.

The C-124 Globemaster looks from
the outside as if ready to take to the
air like any other C-124, but it stays
a half-mile from a l'Dnway and its
insides have had more surgery than a
medical school dummy.

Missile engineers with a goal of
designing nearly everything from ra­
dars to missile systems for air trans­
portability use the aircraft for load­
ing tests.

In time its cavernous hull has been
jammed with Jupiters, Redstones,
Sel'geants, Pershings and pretty SOon
a Lance, tracked vehicle and aU, will
be rolled through its gaping doors.

The Jupiter C that put the Free
World's first satellite in orbit may
have been tried for size in the plane
before it went to Cape Canaveral.

Obtained from the Air Force, which
built it as an experimental model, it
has four turbo-prop engines which
makes it unique among C-124s. Much
of the flight equipment was removed
and put to use by R&D laboratories.

When missile builders at Redstone
Arsenal want to get an idea of how
their systems would fit in a smaller
plane, they just build temporary par-

Under the best of conditions, life at
the Atlantic Missile Range, is some­
thing like a 3-ring circus-spectacu­
lar, gaudy, exciting and demanding.

For the modest man from Redstone
Arsenal, Ala., who directs 1hing op­
erations of the Army's Pershing bal­
listic missile system, it is a job of
manifold decisions. James F. (Jim)
Conner is Chief of Pershing Firing
Operations, Army Missile Command.

Although assigned to Redstone Ar­
senal, Conner directs a sweeping ac­
tivity at the gantry-studded first won­
der of the missile world-Cape Ca­
naveral, Fla. Largely as a result of
his detailed prelaUllch checkout, the
Pershing has a success record unsur­
passed at the Range or any other
known launch site in the Free World.

Development firings at the Cape
were climaxed with the last of four
production missile service tests on
Apr. 24. Subsequent firings will be
co.nducted On a reduced scale.

Conner's day is apt to begin calmly
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From Dams to Missiles Career Followed by Soldier

EM Calls Himself 'Luckiest Ever'~

ISoldier Engineer Alligned 10 Pershing Missile Duly I
are filed within a few hours.

Often on firing nights Derry works
in the launch pad blockhouse, giving
official visitors a play-by-play descrip­
tion of the intricate firing process.

While that's an o\'ersimplification
of Derry's job, he's a stickler for de­
tail-a trait common to Pershing's
crew, and one which accounts, in pad,
for the missile's remarkable recol'd of
being the most successful ever fired
from Cape Canaveral.

In a mOl'e technical sense, Derry is
concerned with the acquisition, reduc­
tion, evaluation and dissemination of
flight test, environmental and other
data evolving from a missile firing.

The Iowa State University gradu­
ate received his bachelor of science
degree in industrial engineering aftel'
graduating from Graceland College in
his home town of Lamoni, Iowa.

Battelle Publication Stresses
Improved Management of R&D

"Wher Are We Now in Research
and Development 1" is the title of a
brief discussion published by Battelle
Memorial Institute, Columbus, Ohio,
in a new folder offered to business,
industry and interested agencies.

The premise is that as research and
development increase in importance in
corporate finance and planning, more
effective financial management is
needed to insure that the R&D dollar
achieves the maximum in productiv­
ity. New concepts must be applied,
the publication contends, to attain ef­
ficient use of manpower and facilities.

Copies of the statement are avail­
able from Battelle Memorial In titute,
505 King Ave., Columbus I, Ohio.

Sp!4 David Derry

an exact reference line for missile
flights. In drawing this line down a
missile range, the most stable thing
to get a bead on is one of the heaven­
ly bodies that is so regular you can
set your watch by it.

Not every stal' will do. He usually
uses Polaris - the o-called North
Star. By measuring how far the mis­
sile veers from the reference line.
engineers can determine accuracy of
the missile's guidance system. If the
system were perfect, the missile
would never leave the line.

The theodolite may allow lines to
be cut oft' two inches in three miles,
but he takes several shots of the
star and averages them. Polaris is
only in the best position for shooting
during two 12-minute periods each
24 hours and he can only take his
sights at night.

Measuring a missile's flight against
a reference line gets even trickier
when the missile is tied down and
never leaves the ground. In this case
you don't measure where it went, but
where it might have gone.

Why worry where missiles go that
never leave the ground 1 Because the
guidance instruments put aboard a
missile are so delicate that they de­
tect the rotation of the 81th .mel
think the missile is veering off course.

The guidance system corrects for
this apparent errol' by tilting the mis­
sile. The reference line which Wise
lays down is used to determine how
much correction the system made.

Wise worked for the Corps of En­
gineers before entering the Army.

tral Control at the Cape. There he
watches the Pershing on tests along
the Atlantic Missile Range.

Like many others in the missile­
minded Cape Canaveral area, Derry
spends many of his nights gazing into
the sky - watching missiles streak
along on a pillar of flames.

The CJ'ew-cut Iowan is charged with
writing post-firing reports and ram­
rodding them through military-con­
tractor channels in the required time.
Reports containing a staggering
amount of technical data generally

prc Herbert Wise

Wise shoots the stars to establish

Pfc Herbert Wise used to build
dams for the Army when he was a
civilian. Now he "shoots the stars"
to tell where Army missiles are going.

Wise is one of the many soldiers
whose civilian occupations have been
given a strange twist to make them
useful in a missile-age Army. He
works in the Army Missile Com­
mand's Directorate of Research and
Development Test and Evaluation
Laboratory at Redstone Arsenal, Ala.

The Waynesburg, Pa., civil engineer
has a considerable knowledge of pre­
cise measuring devices such as the
transit and theodolite. A theodolite
is an optical instrument which can
"pl'actically measure the distance be­
tween a. man's eyes a mile away."

Sp/4 David Derry enjoys being the
only U.S. Army enlisted man on ex­
tended temporary duty at the Persh­
ing Firing Operations Headquarters,
Cape Canaveral, Fla.

Since July 1962 he has served at
the Cape, where the Army's powerful
2-stage ballistic missile is now in late
stages of development. He considers
his job "about the luckiest assign­
ment any soldier ever had."

Althougb assigned to the U.S.
Army Missile Command, Redstone
Arsenal, Ala., he is detailed to Cen-
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(Continued from page 2)

Army R&D Expenditures, Industry Planning

practkable cost. This is the Army's
predominant n!spOnsibility. Neverthe­
les , the same clause of the Constitu­
tion also eJnpowers the Federal Gov­
ment to promote the general welfare.
If national policy seeks to achieve de­
fense, with some rel\'aro to welfare
goals, thru DoD spendinl\', there al'e
no constitutional barriers to this. The
joint consideration of the common de­
fense and general welfal'e clauses
evolves into the broader concept of
national security, which is more com­
prehensive and ultimately more real­
istic than defense alone. The statu­
tory safel\'Uards established by Con­
I\"'ess for small businesses a~e an ex­
ample of this.

The Army however concentrates, in
its R&D job, on national defense.
What indirectly spins off into the
eivilian economy and advances the
general welfare is also of interest,
but can only be of secondary import­
ance to the Army. Perhaps the Ad­
ministration's C i v iii a n Industrial
Technolol\'Y Progl'am, under the De­
pal·tment of Commerce, will help to
redress any imbalance between de­
fense sp nding and the expected spin­
off to the civilian economy.

Regardleaa of keptiei3m, tAe phe­
71omenon of spinoff, fallout, apillov.",
t.-ansference-or whateve" you. term
it-of military R&D to the civilian
economy ia "eal! B'<BineBB tim,s often
M aelect defense R&D project8 with
an eye to potential apinoff. Hence, it
is "elevant to indUJItry planning.
While the 8eccmd 8easion will be mo,'e
concerned with these points, I would
like to touch on how the Army's R&D
effOl·t has incidentally or inadvertent­
ly apawned many civilian benefita.

In 1798 Eli Whitney, discouraged
by experience with the cotton Kin, ac­
cepted a contract with the U.S. Gov­
ment to develop a system of manu­
faeturin/:, interchanl\,eable parts for
the production of firearms by Army
arsenals. The results of this work
were fundamental to the developing
industrial revolution. Eli Whitney did
keep his cotton-pickin' Yankee hands
off the /:'in lanK enough finally to fin­
ish his Army contract and thus con­
tribute to the development of the
mass production concept.

The e civilian benefits would have
corne sooner or later, of course, but
they came 800ner because of an Army
need and direct Army SUPPOlt.

Throughout the last 160 years of
American history, many civilian prod­
ucts and techniques have likewise re­
sulted in the form and the time they
did from military needs and fundinR.
You are probably aware of many
contributions Army R&D has made to
all the sciences-the life, environ­
mental, physical and social sciences-

and the ultimate appHcations of these
to society at larKe. Some Army firsts
are less well known, such as the aero­
sol which dispenses ·your shave cream.
or the anti-icer you spray on your
Cal"S windshield,-even MetrecaJ.

A "first" I want to tell you about is
the electronic digital computer which
scientists now wonder how they ever
/:,ot alonp; without. As is so true of
the many firsts alonK the road oC
scientific and technolol\'ical progress,
the stimulus that produced and sus­
tained the crocial effort was provided
by the extraordinary demands oC
war. The problems of war are seldom
essentially new problems. What is
different in wartime is the concen­
trated marshalinK of available talent
-both Government and private--to
meet old challenges that have come to
assume life or death propOrtions.

Such an old challenge was the
omni-present Army problem of the
computation of firing and bombinp;
tables for the Artillery and the Air
Corps. This job had been the re­
sponsibility of a handful of skilled
civilians at the Ballistic Research
Laboratory at Aberdeen Proving
Ground, Md. The job was then time­
consuminj\' and undoubtedly would be­
come immen~e in the event of Amer­
ica's involvement in war with the
Axis powers.

Many avenue of potential improve­
ment were explored from 1940 on, but
the first positive step was taken in
1942, with the proposal of a contract
to the Moore School of Electrical En­
gineerin/:, of the University of Penn­
sylvania.

The original $61,700 contract called
for six months of Uresearch and de­
velopment of an electronic numerical
integrator and computer," which
coined the acronym of the final prod­
ucts, ENIAC. The orip;inal contract
called for a report only, but nine sup­
plementary contracts and a l:'Tand
total of $486,804.22 produced a work­
inK pilot model of an electronic digital
computer by 1946.

By today's standards for electrollic
computers the ENfAC was an awk­
ward monster. Its 30 separate units,
plus power supply and forced-air cool­
inI\', weighed over 30 tons. Its 19,000
vacuum tubes, 1,600 relays, and hun­
dreds of thousands of resistors, ca­
pacitors, and inductors consumed al­
most 200 kilowa tts.

But ENIAC was the prototype from
which most other modern computers
evolved. The Army's original $400,­
000 plus investment has had a pay-off
to the civilian economy so larp;e that
one would need a modern hiJ\'h speed
com;tuter to calculate it. We do know

(Continued on page 32)

By Ralph C, H. Siu

SMOKING AND PRAYING. There
seems to he a goodly number of sur­
veys checking into the "health" of our
in-house lahoratories-often with vol­
atile and inconsistent findings.

I n this connection my Master re­
minded me of the story of the two
priests arguing whether it was proper
to smoke and to pray at the same
time. To settle the disagreement they
decided to write the Archbishop, Two
weeks later they met again, each
claiming support from the same high
authority. After BOrne perplexity,
one finally asked the other, "What
did you ask the Archbishop?"

The second priest n!pJied, "f asked
whether it wa proper to smoke while
praying; and the Archbishop an­
swered, 'Certainly not, praying is a
holy affair and tolerates no frivolous
distractions.' And what did you ask?"

"Well," said the other, "f asked
whether it was proper to pray while
smoking, and the Archbishop an­
swered, 'Certainly, prayer is always
in order!"

BETTING ODDS, The continued
funding of an unproductive labora­
tory reminds my Master, so he ad­
monishes me, of the gambler who
keeps returning to the same joint
saying, "1 know the game is crooked
hut it's tbe only one in town."

GRASSHOPPERS UN DE R A
FERN. After analyzing an extensive
survey that had been made some
years ago, a group of us had a diffi­
cult time ascertaining the morale of
the laboratories involved. The repOrt
had not accurately weighed the origin
of the complaints. Edmund Burke in
Reflections on the Revolution in
Fmnce, 1790 commented on the dan­
ger of such an omission Some years
ago as follows:

Because half-a-dozen grasshoppers
under a fern make the field ring with
importunate chink, whilst thousands
of great cattle, reposed beneath the
shadow of the British oak, chew the
cud and are silent, pray do not imag­
ine that tho e who make the noise are
the only inhabitants of the field; that
oC course there are many in number;
or that, after all, they are other than
the little shrivelled, meagre, hopping,
though loud and troublesome insects
of the hour.
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that the present computer indust.·y is
a direct descendant of Army-spon­
sored resea rch and we are proud of
this. Puts of the ori~inal ENIAC
were placed in the Smith onian re­
cently, to commemorate the Army's
electI'onic marvel that became, thanks
to the I\'enius of our public-private
partnership in research, an antique in
15 short yeal·S.

In a imilal' manner, the Army has
made sil\'OHicant contributions to edu­
cational p1'Oll'ress in the U.S. Tne
U.S. Military Academy was the first
and for many years, was the only
enlPneerinll' school in the country. The
story of its many graduates who be­
came professors and presidents of our
universities is a most interesting one.
In modern times, many Ph.D's wrote
their disselutions on Army spon­
sored research projects, and countless
former soldiers are now workin!\' in
private industry at the skills they
learned in the Army.

This, too, is spin-off! Certainly,
these spin-offs al'e good. It would be
of R'reat help to industrial planners if
there were some way to pinpoint fu­
ture ones. You may have some ideas
on this, even though the process may
bear resemblance to schedulin!\, break­
throughs in basic research.

We aR'ree that your planner must
know as much as feasible about our
future requirements. The problem is
-How do we do this? Let's look at
the auatomy of the Army's planninll
process in this over-simplificd way:
it includes stated Army objeetives,
plans to meet the objectives, and pro­
Krams to implement the plans.

Anny objectives are derived from
total defense objectives, which were
derived in tum from the broad na­
tional objectives as declared by the
President: "To develop the military
strength which this Nation requires
as a solid foundation for its foreiR'"
'Policy."

The Army process is basically un­
complicated: We plan some 20 years
ah ad to m et Army objectives, then
launch 5-year programs in accot'd
with ou.· available resources. The
annual budl\'et is the actual manifes­
lation of the pr0!\'l'am-a tiny a:rc of
3 much 13rl\'er one.

All the document involved in the
Army planninl!: process are of a clas­
sified nature, except the budl\'et. I'm
pleased to inform you industrialists
that no security clearance 01' a need­
to-know is required fOl' that latter bit
of infOl.·matjon, since clearances have
ne\'cr been l'equired for your en1'oll­
menl in the U.S. Tax-Corps.

e,·iou./y, the security cOllsidera­
liOll, which some critic. ha1Je charged
is a ,·use to keep an ilin" group in
and Ute "out" group out, is not beillg
pCl'1!erted. Yet security could con-

cei1Jably be dtslm·ted in Buch (to way.
The Army i8 realty forced into a. di­
lem'l1l4 here. Surely, we ca.nnot tell
a.1t to e1Jeryone. Neither should the
Al-my tell all to only a. few in indus­
try, nor tell only a. little to every
14rue and small business.

We must find what our clever staff
members call a "minimax solution"
to this common planninlf problem be­
tween the requirements of the mili­
tary and the needs of industry. Alfain
we invite your sUlfgestions on how
you would like to see this serious
communications gap closed.

Let's look more closely at the vari­
ous levels at which we could Kive your
information that would help your
planninl': and at the inherent ad­
vantages and disadvantal!:es these
have. I mentioned three levels: ob­
jectives-broadest; plans-more de­
tailed; programs-most detailed.

Broadly stated, the Army's uncom­
promising objective in any conflict is
to impose our will on the enemy and
stand unharmed in his presence. This
is obviously too broad for any plan­
ning purposes--either industry's or
the Army's. But this broad !\'oal can
be broken down to specific objectives,
such as this paraphrased objective:
"Banish enemy tanks from the battle­
field by 1980."

Perhaps this is pretty broad, but
the advantage of lwt specify;ng how
the Army would plan to achieve this,
01' any othel' specific objective, is a
maximization of creative ideas from
industt·y. The disadvantsl\'e is that
the objective is so overwhelmingly
broad that Cew companies would care
to cope with it. It's like sayinR', "All
we want is everythinl':." And this, of
course, gives us nothing.

Since objeclives stated broadly, or
even specifically, may prove useless to
your planners, the plans of the Army
on how to meet the objective could be
of mare value. In the plan we break
down the objective into related pieces
that can be meaninll'fuIJy communi­
cated.

In dealinl': with the tank problem,
for example, the pieces are detection
and attack. Let us say that our plan
envisions detection devices accurate
out to 5,000 meters, able to penetrate
aU masks or decoys, secure al!:ainst
countro:mea ures, under all conditions
of visibility, day Or nil':ht. After find­
inl\' the enemy tank, we must attack
and render it ineffective, within two
minutes, 99 percent of the time.

Naturally, there are competin!\,
possible approaches to each aspect of
the plan. These are time-phased ac­
cordinl\' to achieved or anticipated ad­
vances in the state-of-the-art. For
example, by 1968 we may have fool­
proof detection capability out to 1,000
meters with the use of improved ra-

dar. We could deride at this point to
push this approach or hold off till
1971 to wait fOT developments, as pre­
dieted by our technological forecasts,
in infra red, ultra violet. ~ravity,
laser, or other phenomena. Then in
1972 we decide to go alon~ with one
approach and discard the others. This
choice Kives us our progJ'am fOI' the
next five years.

The advantal!:e of givinK industry
detailed plans is that the problem is
hroken down into wieldly sel\'IDents.
More firms, larlte and small, can be­
come interested and I\'et into the pic­
ture. We have more ideas and selec­
tivity from proponent contractors.

The gt'eat disadvantage, however, is
that industry then adheres too closely
to what the Army has planned, thus
inhibitinll other approaches. We fig­
uratively paint the contractor into a
corner. It would not do to channel
thoul':hts too narrowly or to bridle

(Continued on page 34)

Stochastic Models Parley
Slated for June at MRC

Leading mathematicians and scien­
tists from the United States and Eu­
rope will speak at the Symposium on
Stochastic Models in Medicine and
Biology, June 12·14, at the University
of Wisconsin.

Sponsored by the U.S. Army Math­
ematics Research Center, the meeting
will present stochastic models as con­
ceived and developed relative to a
variety of investigations. An oppor­
tunity for comparisons and discus­
sions will be directed toward a l'ecog­
nition of potential for further work.

The theory of stochastic processes
and the development of stochastic
biological models in recent years have
given great impetus to certain areas
of research in medicine and biology.
Mathematicians agree generally that
such models can be useful aids to pre­
diction and as guides to investigation
in diverse theoretical studies.

Among 15 prominent professors
who will speak are orherl Wiener,
Massachusetts Institute of Technol­
ogy; H. Cramer, University of Stock­
holm; Jerzy Neyman, University of
California; J. O. Irwin, London School
of Hygiene and Tropical Medicine;
and N. Arley, Norsk Byelt·o's Institute
for Cancer Research, Norway.

The Sympo ium will be folJowed by
a Central Region meeting of the In­
stitute of Mathematical Statistics.

Requests for a Symposium program
and all inquiries should be addressed
to Prof. John Gurland, Mathematics
Research Center, U.S. Army, Univer­
sity of Wisconsin, Madison, Wisc.

I
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Nobel Prize Winners Observe Fort Detrick Research

NOBEL PRIZE WI NERS Dr. James D. Watson ( erond from right) and
Dr. Donald A. Glaser (cenler) visit at Fort Delrick Biolog;cal Labs with Lt
Col Martin F. Massoglia. CO; Dr. Harold N. Glassman, Assistant Scientific
Director; and Dr. Riley D. Housewright (far right), Scieatific Director.

in the JOUJ-nai of Ch.e'nical Education.
Dr. Georg H. Hass, Basic Research

Group, $100 for coauthoring "Prepa­
ration and Measurement of Reflecting
Coatings for the Vacuum Ultra vio­
let," published in the Journal of
Qua:ntitative SpectroscoP1/ anIL Radia­
tive Transfer.

Frederick Carlson, Robert McMil­
lan and Gerald King, all of the Basic
Research Group, shared a $50 award
for coauthoring "Temperature De­
pendence. of the Electron Spin Reso­
nance in Collodial Sodium," published
in the Journal of Physica and Chem­
istry 0' Solids.

Solo m 0 n Goldfein, Materials
Branch, $100 for authoring "Theory
for Mechanical-Chemical Equation of
State Parameters for Creep and Rup­
ture Stresses in Metals and Plastics,"
published in Mat.rinls Research and
Standards. Goldfein also received two
$50 awards for two inventions, one
pertaining to processes for shipping
flexible and rigid polyurethane foam.
Emil York, also of the Materials
Branch, received a $50 award for in­
venting an organic stripper for the
removal of paint and enamel.

Analysis, a top level advisory group
to the Nation's Defense leaders.

Dr. Watson, in conjunction with
Great Britain's Dr. Francis Crick,
originated the theory of the structure
of DNA (deoxyribonuclier acid). The
concept of DNA bas helped explain
many aspects of genetics and bas
served as a basis far a tremendous
amount of advancement in that field.

Drs. Watson and Crick, cowinners
of the 1962 Nobel Prize in Medicine
and Physiology, were featured in
LIFE's magazine series, "Inside a
Human Cell," the March 29 issue. Dr.
Watson is a member of the Presi­
dent's Scientific Advisory Committee.

Charles A. Edelman, supervisory me­
chanical engineer in the Heating and
Air Conditioning Branch, $250; and
Edward P. Leland, Demolitions and
Fortifications Branch, $250.

Sustained Superior Performance
awards - James J. Kenney, Supply
and Property Accounting Branch,
$150; Mrs. Helen N. Thomas, Office of
the Director of Engineering, $150;
Chester W. Hughes, Petroleum Equip­
ment Branch, $200; and Joseph C.
R u sse 11, Equipment Maintenance
Branch, $100.

Outstanding ratings-J"ohn A. Cald­
well, Assistant Chief of the Mechani­
cal Department; Donald J. Loon,
Chief of the Electrical Power Branch;
and Mrs. Jean Baker, Office of the
Deputy Commander.

Special Act and Service Awards in­
cluded: Dr. James 1. Bryant, Basic
Research Group, $100 for an article,
"Infrared Spectra of the Azide Ion in
Alkali-Halide Lattices" in the Jour­
nal 0/ Chemical Physics. Dr. Bryant
also received a $25 award, as did Hy­
man Rosenwasser, for coauthoring
"Preparation of Hydrazoic Acid by
Ion Exchange Techniques," published

Two Nobel Prize winning scientists
visited Fort Detrick's Biological Lal>­
oratories early in April to observe
and dIScuss laboratory techniques.

Dr. Donald A. Glaser, Professor of
Physics at the University of Cali­
fornia, Berkeley, and Dr. James D.
Watson, Professor of Biology at Har­
vard University, met with Dr. Riley
D. Housewright, Scientific Director of
the bio-Iabs, and other leading Fort
Detrick scientists.

Winner of the Nobel award in
Physics in 1960, Dr. Glaser currently
is interested in molecular biology and
microbial genetics. He is a consult­
ant to the Institute for Defense

Two Army Missile Command scien­
tists at Redstone Arsenal, Ala., re­
cently were awarded Certificates of
Achievement, one fo~ R&D, the sec­
ond for public sel"Vice.

William F. Otto, an electronic engi­
neer in tbe Missile Command Electro­
magnetics Laboratory, R&D Directo­
rate, was cited for establishing the
feasibility of automatic command
guidance for infantry type antitank
weapons. His development has been
forwarded fOl· consideration for an
Army R&D Achievement Award.

Horace R. Lowers was nominated
for the Rockefeller Public Sel"Vice
Award. As Chief Engineer for the
Army Missile Command, be advised
the commanding general in develop­
ing programs of outstanding difficul­
ty, responsibility and national signifi­
cance in the missile and rocket fields.

Employees of the U.S. Army Engi­
neer Geodesy, Intelligence and Map­
ping Research and Development
Agency, Fort Belvoir, Va., who re­
ceived awards recently include Sharon
L. Bamett, Photogrammetry Division,
$150 for Outstanding and Sustained
Superior Performance; Q. C. DeAn­
gelis and Abraham Anson, each $100
Special Act and Service Award, in
recognition of articles published in
Photogrmnmetric Engineering maga­
zine titled "Dual Aircraft Mapping
System," and "An Automatic Mo­
snicking System."

Outstanding ratings were awal·ded
to Edward R. DeMeter and Robert E.
Dudley, Photogrammetry Division;
Robbins G. Hickson, Chief of the Tac­
tical Systems Office; Charles R. Man­
or, Assistant Chief of the Surveying
and Geodesy Division; and B. J. Bod­
nar, Assistant Chief of the Research
llnd Analysis Division.

Honors accorded employees of the
Enginee~ Research and Development
Laboratol·ies, U.S. Army Mobility
Command, Fort Belvoir, Va., include:

Outstanding ratings and Sustained
Superior perfolwance awards--Mrs.
Dorothy Wilson, Office of the Techni­
cal Director, $150; Roland E. Rodger·s,
Supply and Property Accounting
Branch, $150; Albert A. Chabert,
Chief of the Facilities Planning and
Maintenance Branch, $250; Cleveland
P. Deane, Engineering S e r vic e s
Branch, 200; James 1. Boyer, Equip­
ment Maintenance Branch, $200;
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creativity in attemptinK to solve nel information orr our known and an-
Army problems. ticipated needs to those firms, large

The 5-year prOKrayn may also be and small, who have the known or
more frustrating for the imaltinative potential scientific, technical or engi-
in industry. Here, we specify projects neerinp; capability to help us.
and tasks to meet the elements of the Such a pr0l:"ram should pretty well
plan, or outline "crash" supportinlt meet the criterion of fa.il1less to all
research to fill in what we don't know. business orjtanizatlons who can help
There is no basis hel'e for industry us solve our problems, will be prop­
planning. erly mindful of security requirements,

The advantages of informinlt in- and won't over-burden you with a
dustry at this point are: The Army mass of information unsuited to YOU1'
I'eQui"emeots are more easily defined; capabilities.
there is the least amount of risk in It has the possible disadvaotalte of
achievinlt the Itoals; and" in this presentinlt to you problems that are
smaller scientific area, it is easier for pretty current-say in a 5-year time
us to find firms with adequate scien- frame. As the nlanning in the AMC
lific capability. evolves lonlter-range plans, in a form

The disadvantaltes of gettinl:" indus- suitable to communicate to you, these
try into the act so late are that sig- too will be put out on the same selec­
nificant bl'eakthroulths are least like- tive basis, thus makinll; available an
Iy to occur and that unconventional input for your lonl\'er ranKe planninlt·
solutions al'e seldom considered by in- We have had a problem too of hav-
dustry 01' the Army. In essence, i'n- inl\' so many Itood ideas come to us,
dustry becomes just an order-taker that we haven't been able to extend
rather than a colleague. financial support as soon as we would

We frankly are not sure at what like to. That may have to be another
level of Army "lanning-the objec- input to YOUI' planning; it is related
tive, the plan or the program state, to R&D expenditUl'eS, in a neltative
or in combination of these--that i:'- SOlt of way. We may be able partial-
dustry could optimally contribute to Iy to ovel'come this deficiency as we
the Army effort. Telling everybody g-et our programs sorted out into the
all would maximize support from in- categories established by the DoD,
dustry, but it would also maximize Scientists have often claimed that
the danKer of ecurity problemS, they feel fl'ustrated by the attitude
Again, let me solicit your advice and that the Army alone knows what it
~omments on this9 d fi h

We have a number of devices to in- nee s to I!' t a war; and that the job
form industry what we want. Let me of the scientists is merely to tell the

military how tbese needs can be ful-
t'un ovel· these quite briefly. FiJ-st J till d B t thi " f
we participate, with the other Serv- e. u s vIew IS far rom a
ices in the National Inventors Coun- correct assessment. Of course, we

planners in the Army conceptualize
cil, and list our problems in their future requirements, partially based
Jlublication, "Inventions Wanted by on Army idealizations, tempered with
the Armed Forces." experience.

The Problems Guides were formerly
issued by the Technical Services and Our requirements are based to a
the Office of the Chief of Research larl!'e extent on the future courses the
and Development. We also had the conflict will take, but we must also
Army Study Requirem nts, used by be aware of technical forecasts made
the Chemical Corps, and the Qualita- by realistic cientists. both in the
tive Development Requirements Infor- AI'my and out. It is difficult to say
tion (QDRI), favored by Ordnance. which element precedes which.
In addition, there was an Unfunded For example, no one gave the scien-
Studies Projtram tarted by CRD in tists a requirement for a 20-kiloton
1960, to handle important unsolicited bomb in 1939, Nor were specific
propo als from industry. Army requirelJ'ents I\'iven scientists

With R&D activities of the former for lasers or for fuel cells, both im­
Technical Services now under the di- portant developments in militarY ma­
rcction of the Army Materiel Com- teriel concepts. Science and industry
mand, we have the opportunity to pull came up with these ideas and ag-ain
together Our efforts to inform indus- showed us that tecbnololty must at
try, into a more effective and coherent times lead tactics and military plans.
program. This is now underway. Lei me at.'ess that the militcnll cle-

Our contl'ibution to the National Tn- parlmentB can never do R&D illan­
ventors Council will continue, but ninu 10" indust.·y. Alert companies
we'll have a mOl' critical look at the or industl'ial associations must paral­
problems we submit. We plan to con- lel the planning pl'oced""e 01 the
tinue the Unfunded Studies Prol\'ram. Army. You must COl/side>' tlte t/ireat
The major etTort will look like, and beyond tlte way it is presently cle{i:ned
may even be called, the QDRI 1'1'0- and specnlate wMch deterrents a"e
gram, It will try to selectiv Iy chan- the best to meet the anticipated

threat. You tilen have a Imblir ,'e­
sponsibility to be honest with your­
Helves and the taxpayers.

The Army, as well as industry has
occa ionally favored concept 01: de­
velopment items from intuition rather
than proven soundness. owadays,
however, this approach is as danl\'er­
ous as it is expensive. Any selfish
parochialism must Rive way to sincere
patriotism if our defense and security
g-oals are to be achieved. We in the
Deft;Jlse establishment and you in in­
dustry must always maintain a criti­
cal awareness of motivations and be­
havior in defen e R&D 01' in weapons
system acquisition.

YOUI' planning in industry must
take proper account of the risk and
opportunities of forecasting not only
technological prog-ress and the cur­
rents of science, but al a world
events. This l'eQuires more than just
a knowledge of the hard sciences' it
must take into account the less ex'act
sciences, such as econom ics, political
science and psycho!oI\'Y. I don't have
to remind you that forecasting is one
of the oldest of profes ions and that
soothsayers enjoy about the same
reputation of what is rejtarded by his­
torians as the oldest profession. Still,
we must hazard our b 5t ll'Uesses.

If this were the b st of all possible
worlds, it would be ideal to have less
sec ,. e c y regal'dinlt milital'y R&D.
Wide,' participation of scientific minds
from indusn'y, not only in the devel­
opment of new weapons but also in
the open discussion of political and
military stratel';y, dictated by the ex­
istence or threat of these weapons is
desirable and mutually ad\'antajte~us.
Is this possible? If so, then how do
we do it? We Itenuinely welcome
your advice.

Even though military technololty is
but a small sel\'ffient of the national
scientific effort as a whole, the mili­
tary must be interested in the broad
spectl'Um of scientific endeavor. As
I!il'ector of A rmy Research. 1 am par­
t'culm'ly mterested in the "R" of
R&D. Research presents new 01'1'01'­
tunitie to indu try which can be ex­
ploited in the advance of science, the
civilian economy, and defense etTort.

Milital'y technology flourishes hest
wh n cience also flourishes. We
therefore contribute our share to
basic l'esearch. True, we hope to de­
I ive eventuaL benefits for the Army
o,'st, but we recol\'nize full well thaI
scientific achievements ealt work also
for the peaceful intel'ests of the Na­
tion and of mankind I';enel'slly,

I make the same plea for academi­
cally motivated basic research as was
made recently by my former colleague
from Berkeley, Glenn eaborg. In hi
words: uScience must be a pure
earch for decper understanding of

the universe and of the living and
in()r~anic phenomell8 within it."

All echelons of the Army's R&D 01'­
I\'anization mu maintain an aware­

(Continued on page 35)
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Watervliet Impact Fatigue Testing Reduces Weapons Development Time Lag

Impact faliKue tester desiKned to lest l!un brepch a. emhlies at thru t levels
Ull 10 2.;;00,000 [lollnds. and chamber pre ures 10 75,000 pounds p.. i.

A Iahornlory el"\'es as a 'lproving
ground" at Watervliet ( .Y.) Ar­
"enal where an impact fatigue t st­
ing program ,imulates nctual firing
conditions for cannon components at
a c05t ahout one percent that of
equh'alent field te5ts.

Impre" h' !Ulvinl';s registered by
"pile dl'h'er" technique oI impact
fatiKue te.ling were noted by Col
Kith T. O'Keefe, commanding officer,
as he announced in. tallntion of an
improved machine which will test gun
bl' ech 8$ embli!'$ at th,·u, t levels of
up to 2,;'00,000 pounds, and chamber
ptessures up to 75.000 p.s.i.

Primary purpose of the prOl(l'am
developed br the Experimental Me­
chanic< Laboratorl' at Watervliet, a
cannon design center, is to speed the
"debugging" of modem lightweight
desiKns of traditionally heavy breech
a semblie, -,'educing the time be­
tween drawing board and end product.

Supplemented by field firing in the
design engineerinl( stage, impact fa­
tigue testing has reduced Waterdie!
weapon lead time b~' seyeral months
in manr instances and more than a
year in oth"rs. By providing rapid
evaluation of alternate designs, the
technique has given the de il\'l1er in­
creased fle.·ihility III hi task of de­
veloping dependable, mobile weapons.

While ach;pving this basic objec­
th·e. and attnining reliability assur­
ance a well, impact testing of com­
ponents ranging from 155 mm.
breeche. to mortal' baseplates hns
racked up subsl.1ntial dollar savings
by eliminating the need for repetitive
full-seale firing tests.

In emphasizinA' economies result­
ing from impact Iatgue testing. Col

Supervisory technician sets up impact
faliKue tester in preparalion for test­
inA' 155 mm. breech rinll' at the Wa­
tenliet Arsenal EXI)erimental lIIe·
chanies Laboratory, Wstervliet, N.Y.

O'Keefe said Ii,-e 90 n1ln. tank gun
breeches were cycled for nearly 300.·
000 simulated rounds at a c st of
just 25 c!'nts a round. Had an equiva­
lent number of rounds been fired in
the field. the ammunition cost would
haye been $35 per round.

In another test sequence, it was
stated, more than 120,000 I imuJated
rounds were applied to a series of
howitzer breeches to achieve results
which if obtained by field testing
would have cost $10,000,000 for am­
munition alone.

The new machine being installed at
Watervliet consists of an energy
source, n pulse shapel', a baseplate

and a Ioundation. The energy source
i. a team-driven pile hammer with
a ram weighing 20,000 pounds and a
gravity drop height adjustable to a
maximum of 36 inches. It may be
cycled at a rate of 60 simulated fir­
ings per minute.

The pulse shaper, formed between
the ram impacted piston and the
breech components, is a fluid chamber
with volume and bulk modulus which
may be adjusted to control the pulse
rise time.

The baseplate is a thick, flat plate
into which the shortened (stub) gun
tube is threaded. The foundation,
equivalent in volume to a 14-£oot
cube and mounted on shock isolation
pads, has a "manway" beneath the
lab floor from which components may
be changed without dL mantling the
enthe apparatus.

The impact fatigue testing pro­
gram was inaugurated at Watervliet
in 1951 by the Iormer chief of the
Experimental Mechanic: Laboratory,
C. Wiley Egan who retired in 1960.
Headed by John Purtell, the present
lab staff includes Ralph Laselle as
project engineer, Jobn Barrett as
chief of instrumentation, and Arthur
Doty as supervisory technician,

IArmy R&D Expenditures I
(Continued from page 3~)

ncs of the prol:"ress of basic research
conducted in-house and in the scien­
tific and technical community.

You in induslry have a further pub­
lic responsibility to disseminate YOUI'
new ideas and knowledge. The re­
sulls of your research and your plan­
ninK mny be useful to the military.
hopefully eventuatinK in a weapon
system or deterrent. This outcome is
I:"ood! 'evertheless, the impact of
your research can also be felt in the
development of profitable ~ivi1ian in­
dustries.-and in humanitarian ways,
such as in brinKinK underdeveloped
countries alonl:" and improvin~ rela­
tions between nations.

Let me leave you with the.e final
thou~hts. Whether or not we arrive
at other solutions here. we invite
your scientist to com and discus5
sticky technical and planning- prob­
lems. We know full well that we have
a similar standinA' invitation with
you. This exchanll'e of personnl visits
can be most constructive in sil:"nifi­
cantly shrinking- the communication
g-ap between the Army and defense
industries.

Succe din~ in this, we can look to·
ward a Nalion made ,tron!:"er by yet
anothel' e,'idence of public and pri,-ate
partnership in matters of defence.
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Army Announces Winners of R&D Achievement Awards

(For explanation of achin'ements which earned
honorary ('itation.~ fol' these men and others. turn
to pages 1.18, /9.)

Sixteen of the 24 winn.r of 1963 Army R&D Achieve·
m.nt Awards are shown hen-. For other winners and in­
formation, see story beginning on page I. (1) William
Fishbein. U.. Army Electronics Research and Develop·
ment Laboratories. Fort ~Ionmoulh. N.J. (2) Left to
right (front), Mortimer H. Zinn, Sol Schneider; (rear).
Anthony J. Buffa, Raymond W. Brower, George W. Tay.
lor. U.S. Army Electronics Research and DHelopment
Laboratories. Fort Monmouth. .J. (3) Dr. Ralph Gold·
man. U.S. Army Research Institule of Environmental
~Iedicine, alick, lass. (4) William E. Heidel. Jr.• Rock
Island A.....nal. Rock Island. III. (5) Letch.r A. Lofgren,
Harry Diamond Laboratories, Wa hiltgton. D.C. (6)
Abraham Golub. Army Ballistic Research Laboratories,
Aberdeen Pro"inl!: Ground, )fd. (7) Dr. Joseph Zeidner.
U.S. Army Personnel Research Office. Washington. D.C.
(8) Jame L. Helfrich, Frankford Arsenal, Philadelphia.
Pa. (9) Dr. Jack A. Kohn and Arthur Tauber, U.S. Army
Electronics Research and Development Laboratories, Fort
)Ionmouth, • 'J. (10) Dr. William C. McCorkle. Jr~ U.S.
Army .lissile Command. Redstone Ar enal. Ala. (II) Dr.
Fritz K. Sautter, Watervliet Arsenal, Watenliet, N.Y.
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