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Army Science Conference Panel Discussion Draws Acclaim

President Johnson Cites Dr. Helw:g far Research

Nominated by the Department of
the Army in May for a $10,000 1966
Rockefeller Public Service Award, Dr.
Elson B. Helwig was presented with
The President’s Award for Distin-
guished Federal Civilian Service on
June 13.

President Lyndon B. Johnson made
the presentation to the renowned
chief of the Department of Pathology,
Armed Forces Institute of Pathology,
during ceremonies at the White House.
The award is the highest given for
extraordinary achievement in the
Federal career service.

Given normally to not more than
five individuals each year, the Presi-
dential Award recognizes those in
Federal service whose sachievements
exemplify, to an exceptional degree,
imagination, courage and high ability

(Continued on page 5)

1498 Data System Proving
Valuable Management Tool

“Test fired” by its first full year
of operation, the Army’s system for
reporting research and exploratory
development at the work-unit level on
a current basis, through use of DD
Form 1498 (Research and Technology
Resume), is proving a valuable re-
search aid and management tool.

Overly optimistic supporters of the
system when it was initiated July 1,
1965, are not able to boast that it
has proved to be “all things to all
people.” Conversely, pessimists who
contended that the system would not
prove a major advance have had to
modify that position.

As of July 1, 1966, the Army data
bank of research and technology
resumes at the Army Research Office,
Arlington, Va., contained more than
6,200 reports. The historical file of
eompleted and terminated work units
consisted of over 600 reports.

The Army 1498 data bank is for the
use of Army and other qualified re-
questors. The Department of Defense
data bank maintained at the Defense
Documentation Center serves all DoD
organizations.

(Continued on page 39)

PRESIDENT JOHNSON congratulates
Dr. Helwig as Seeretary of the Army
Stanley R. Resor presents the Presi-
dent’s Award for Distinguished Fed-
eral Civilian Service for AFIP work.
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Views on Research Programs
Share Limelight With Awards
For Best of 96 Presentations

Authors of 96 technical papers
presented at the fifth Army Science
Conference, June 14-17, might be
justified in hurling a charge of
“stealing the show” at the panel
of eight distinguished leaders who
exchanged views on the complex
and controversial subject of “Basic
Research and Practical Relevancy.”

As anticipated, the panel headed by
Dr. Frederiec A. L. Holloway, presi-
dent of ESSO Research and Engineer-
ing Co., scored the most resounding
success ever recorded at an Army
Science Conference, evidenced by
enthusiastic audience response.

The discussion in the United States
Military Academy’s Thayer Hall—
where all of the Army Science Con-
ferences have been held since 1957—
was programed from B8:30 a.m. to
12:30 noon June 16. It was still going
strong when the cutoff came, some-
what behind schedule. Apparently it
could have been extended considerably
without making the audience fidgety.

ASC FAREWELL FOR HAWKINS

Not even a ripple of a rumor foretold it,
but Assistant Secretary of the Army (R&D)
Willis M. Hawkins made his final Army
Science Conference appearance in that capa.
city. (For story, please turn to page 5.)

(Continued on page 28)

WINNERS of top Army Science Conference Award of $1,000, Richard Neil
Gottron and Wilmer Gaylord, pose with some of the principal participants.
L. to r.: Dr. Harold C. Weber, then Chief Scientific Adviser, DA; Lt Gen Austin
W. Betts, Chief of Research and Development; Secretary of the Army Stanley
R. Resor; Mr, Gottron; Mr. Gaylord; and Assistant Secretary of the Army for

Research and Development Willis M.

Hawkins, who resigned June 24
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DDRE Discusses In-House Laboratories

As the featured speaker at the fifth Army Science Conference banguet,
June 18 at the United States Military Academy, Director of Defense Re-
search and Engincering Dr, John S. Foster, Jr., emphasized the importance
of mamtaining a strong in-house laboratories capability for materiel in-
novations geared to rvequirements for modern warfare, with particular
attention devoted to research and developmeni responsiveness to the war
in Southeast Asgia. The major portion of his address follows.

By John S. Foster, Jr.

. I want to discuss with you the
meaning of in-house technical organi-
zations within the context of our
overall research and development
effort. In particular, I would like to
place special emphasis on Southeast
Asia on the one hand and “assured
destruction” programs at the other
end of the spectrum.

The Department of Defense (DoD)
mission is national security. It must
provide the operational forces with
superior weapons, ordnance and tech-
nigues which will anticipate any fore-
seeable threat. This is a reasonably
challenging job. It takes all kinds of
resources, capability and econtribu-
tions. This mission is heavily depend-
ent upon science and technology whiech
gives real meaning to both your and
my efforts. It also takes the support
of all types of organizations—univer-
sity, industry, nonprofit and in-house
laboratories. Each of these organiza-
tional types has a relatively unique,
although not mutually exclusive, role
to play.

We have an array of 143 Defense
in-house technical organizations, with
coverage of most of the relevant
technical areas. They vary widely in
strength, ranging as high as 7,000
people. They vary in size from 10,000
square feet to 5,000,000 acres. The
total institutional complex represents
an investment of $4.1 billion in preo-
perty, housed in 103 million square
feet of building space on 10.6 million
acres of land. The total dollar flow
from all sources through these or-
ganizations was $3.7 billion in FYG65,
of which $1.7 billion was for in-house
programs.

These organizations carry out a
wide variety of funetions, making
it very difficult to generalize mean-
ingfully about their role. Let me try
to convey to you what I think is the
purpose of our in-house technical
organizations.

I see the in-house labs as applied
science laboratories—applied military
science laboratories. This is their
unique difference from big university
and big industrial laboratories. There
tends to be a dearth of good applied
scientists. The pure scientist usually
doesn’t want to get involved directly

2 ARMY RESEARCH AND DEVELOPMENT NEWSMAGAZINE

in our kinds of problems. The in-
house laboratories provide the scienti-
fic and technical base for the U.S.
Military Services.

Our most important asset in the
labs are people—dedicated profes-
sionals whose careers are committed
to the development of systems and
weapons of the operational forces.
The people uniquely provide con-
tinuity and integration to what would
otherwise be a highly fragmented
pattern of discontinuous and hetero-
genous contributions to the desired
end,

The devoted scientists and engineers
who man these laboratories as a life-

long career provide the best random ,

access memory to the bottomless data
bank into which we are pouring
torrents of unrelated faets. . .
These are the people who are our
professionals over the years and

really earry us through the “lean

years.” When the “chips are down,”
they are there to get things done
well and in a hurry—minimum re-
action time.

Secondly, the DoD laboratories
serve as interpreters in translating
projected military requirements into
technology goals and experimental
prototypes. A stated military require-
ment can frequently be satisfied by
three or four alternative technical
approaches. It may be necessary to
sponsor several exploratory develop-
ment programs in parallel to make
sure that the costly engineering de-
velopment eggs are placed into one
right basket which combines feasi-
bility with cost effectiveness and
operational reliability.

Thirdly, a unigue characteristic is
that the Government laboratories
have a powerful lever to magnify
their effectiveness. They plan, how-
ever, and evaluate that larger portion
of our research and technelogy pro-
grams which is contracted to indus-
trial and university laboratories.
Intelligent contract definition and
projeet guidance can save many
millions of dollars and assure the
timely forging of ecritical links in
the weapons systems chain.

(Continued on page 48)
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R&D Reservists’ Capabilities Typified by 19 Attendees at ASC

Dedication is a word some folks
may use rather freely and injudi-
ciously. But the record establishes
that it can be applied deservedly to
most members of U.S. Army Reserve
Research and Development Units, 19
of whom were 1966 Army Science
Conference attendees.

Selected by the Special Assistant
for Reserve Affairs, Office of the
Chief of Research and Development,
the attendees were carefully screened
from the 1,060 members currently
assigned to some 70 units, representa-
tive of virtually every state in the
United States.

One of these Reservists, Capt E. F.
Allard, a civilian employee of the
U.S. Army Engineer Research and
Development Laboratories (ERDL),
Fort Belvoir, Va., with an assignment
in basic research, presented the intro-
ductory paper in Session A-II-2 at
the conference.

Titled “A Mossbauer Spectro-
meter,” the paper reported on studies
of the Mossbauer effect, as a nuclear
resonance phenomenon, in military
explosives research. The Engineer
Laboratories are conducting an in-
tensive research effort in this field,

Another source of particular pride
to the USAR R&D Unit members at
the conference came two weeks after
it ended. On July 1, one of the
attendees, Lt Col Adolph H. Hum-

Laser Research Risks

Physical dangers inherent in ex-
perimentation were considered at a
Laser Safety Seminar sponsored re-
cently by the Office of The Surgeon
General, Department of the Army,
and the Martin Co. at Orlando, Fla.

About 125 Government agency rep-
resentatives joined with industrial
representatives in expressing extreme
concern regarding hazards in Laser
research. Laser safety, it was stressed,
is an inexact science.

Researchers emphasized the lack of
absolute answers and the orders-of-
magnitude differences in safety fac-
tors for Laser experimentation, de-
spite considerable work being done by
The Surgeon General’s Office and
others. Disagreement still exists
among experts regarding strict defi-
nitions.

A panel of experts associated with
programs of the Office of The Surgeon
General spearheaded the discussion.
The meeting was chaired by Lt Col
John Kovarie, chief of the Surgical
Research Branch, U.S. Army Medical
Research and Development Command.

Principal speakers and panel dis-
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U.S. ARMY RESERVE R&D attendees at Army Science Conference included:
first row, L. to r.—Col Paul J. Wuest, Capt Andres Llana, Jr., Col Gustav E.
Cwalina, Lt Col Howard A. Morris, Lt Col Wilford Gibbs, Dr. Lewis Berner,
Lt Col Calvin W, Vriesen, Capt Edmond D. Neuberger, Lt Col Joseph Tobias,
2nd row—Robert Drummond, Lt Col Paul L. Hayes, Lt Col Earnest F. Gloyna,
Lt Col Edward B. Williams, Col Walter H. Schaffer, Col Harry L. Willard,
Lt Col Harry B. Goodwin, Lt Col Adolph H. Humphreys, Lt Col Conrad A.

Blomgquist.

phreys, chief of the Combat Research
Division at ERDL, was elected vice
president of the Reserve Officers As-
sociation at the national meeting in
New York City.

Look into the professional attri-

Weighed at Seminar

cussion leaders included Dr. William
Ham, Jr., professor and chairman, De-
partment of Biophysics, Medical Col-
lege of Virginia; Dr. Edmond Klein,
chief, Department of Dermatology,
Roswell Park Memorial Institute; Dr.
Samuel Fine, professor of biomedical
engineering, Northeastern University;
and Graham W. Flint, senior research
scientist, Martin Co.

Discussing ocular effects of Laser
radiation, Dr. Ham said that most of
the retinal damage observed by his
group was analagous to that caused
by thermal effects.

As examples, he cited retinal lesions
caused by too-close observation of
atomic fireballs and that suffered by
unprotected observation of the sun
during eclipses. Dr. Ham’s group, as
a matter of fact, uses thermal energy
in their studies of effects on rabbits
and monkeys. They have observed,
however, minor effects apparently
caused by photo-chemical action on
the retina.

One point stressed was that dam-
aging radiation can be accidentally

(Continued on page 67)

Milton Mater could net be present for

this photograph.

butes of almost any USAR R&D Unit
member you may select at randem,
and almost invariably you will be
impressed with the qualifications he
offers to the Army research and de-
velopment program as a “standby in-
depth strength” for a national emer-
gency. The majority of them hold
responsible positions in industry,
academic institutions or other profes-
sional endeavors.

As examples, consider two of the
real veterans of the USAR R&D Unit
Program, Lt Col Humphreys and Lt
Col (Dr.) Lewis Berner. Humphreys
is commanding officer of the 2243rd
Unit at ERDL and was a member of
the 1621st Reserve Training Unit
(Research), substantially the same
in purpose and in membership, when
it was organized at ERDL in 1947.
He is also a member and post com-
mander of the Corps of Engineers
Mob Des Detachment No. 39 at
ERDL.

A man with a rather amazing
diversity of interests, Col Humphreys
has been active and an officer in civie
associations, leader in teenage clubs
and recreation groups, educational
activities and as a Boy Scout leader
for many years. His primary hobby
is sculpture, in which he started as
a youth under scholarships awarded
by the Maryland Institute and Rine-
hart School of Sculpture (1941 winner
of European study competition). He

(Continued on page 48)
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ASAP Chairman Points to Research Needs as ASC Keynoter

In a forthright, hard-hitting key-
note address, critical as well as com-
mendatory, Dr. Harold M. Agnew,
chairman of the Army Scientific Ad-
visory Panel, directed attention to
what he considers areas of weakness
as well as those of strength in Army
and Department of Defense research
and development activities.

One of his listeners at the 1966
Army Science Conference facetiously
termed it a “spare the rod and spoil
the scientific child approach” to pin-
pointing matters regarded as merit-
ing immediate and continuing con-
sideration by managers of R&D
programs.

Certainly no one who heard the
leader of the Weapons Division, Los
Alamos (N.Mex.) Scientific Labora-
tory, eould misinterpret his message:
that the time to take a good, hard
look at the over-all R&D effort is here
and now—as bench-level scientists and
engineers, as leaders of laboratories,
and as top-echelon program directors.

Equally clear was his prideful en-
dorsement of the quality of R&D lead-
ership provided by Assistant Secre-
tary of the Army (R&D) Willis M.

Hawkins, who resigned effective June
24, Chief of R&D Lt Gen Austin W.
Betts, Deputy CRD Maj Gen William
C. Gribble, Jr., and Army Chief Scien-
tifie Advisor Dr. Harold C. Weber,
who was succeeded June 20 by Dr.
Marvin E. Lasser.

Dr. Agnew also had kind words for
the capabilities of a number of other
high-level Army R&D leaders and for
the Army in-house scientists who
make contributions to technological
advances. He particularly praised the
caliber of research reported in tech-
nical papers at the conference, saying
that much of the work should have
“immediate practical applications.”

Essentially, he argued strongly for
self-appraisal of objectives and results
by all who are contributing in any
way to Army research and develop-
ment, through Army in-house labora-
tories effort as well as in organiza-
tions supported to any degree by
contracts or grants.

Basic and exploratory or applied re-
search, he contended, when supported
by the Federal Government—and
thereby having a responsibility to tax-
payers for a fair-value return—must

ASAP Briefing at Infantry Center Stresses Viet Nam

Army Scientific Advisory Panel
members and consultants gained a
realistic understanding of problems
of supporting troops in Viet Nam
when they convened June 21-22 at the
Army Infantry Center, Fort Benning,
Ga.

Briefings and demonstrations ar-
ranged for the Panel gave them
information presented by combat
veterans recently returned from Viet
Nam. Brig Gen Ellis W. Williams,
acting CG in the absence of Infantry
Center Commander Maj Gen Robert
H. York, chaired a panel that
presented fresh and graphic accounts
of problems.

Assisting in the briefing were Col
Robert W. Duke, logistics specialist
at Hq 4th U.S. Army Corps, Birming-
ham, Ala.; 1st Sgt Jack D. Franks,

b e

VIET NAM HAMLET mock-up for Infantry Center training

an Infantry veteran; Capt Robert H.
Edwards, rifle company commander;
Maj George H. Neroutsos, battalion
staff officer; and Capt Marvin O.
Myers, Army aviation veteran.

One of the highlights was the show-
ing of a special film photographed in
Viet Nam and introduced by General
Westmoreland, who encouraged the
scientific community to increase its
effort in improving technological sup-
port for Southeast Asia.

More than 80 ASAP members and
consultants attended. Dignitaries in-
cluded ASA (R&D) Willis M.

Hawkins, whose resignation came two
days later; General Frank S. Besson,
Jr., Army Materiel Command CG;
and Lt Gen Austin W. Betts, Chief of
Research and Development, Depart-
ment of the Army.
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be directed in large measure to efforts
soundly based in potential practical
application, rather than to tasks that
hold less prospect of an early payoff °
in needed results.

Conscientiously, he said, those en-
gaged in Army science must ask:

“Are all the problems that I could
work on, all the problems I am con-
sidering, those that perhaps should
benefit most my country and my col-
leagues, right now or in the immediate
future—problems which are equally
challenging to other problems that
might not have application or might
not further the particular field of
knowledge where it could have po-
tential application?”

Dr. Agnew urged that Army scien-
tists and engineers should take more
time to learn about some of the more
pressing military requirements to in-
sure continued superiority of weap-
ons, equipment, training and tech-
niques. He contended that many of
them do not take the time to find out
much they should know in order to
turn their research efforts to prac-
tical results.

“] am not suggesting that the scien-
tists should attempt to guarantee in-
ventions or what they are going to
discover,” he explained, “but I have
been concerned about the large num-
ber of research scientists in the United
States who have been concentrating
their attention on pure science, nar-
rowing their effort too much—who
regard it as degrading to work on
science that might have practical
application. I think this is very bad.”

The United States Congress, he em-
phasized, is concerned about getting a
proper return for the research dollar.
In support of that statement, he re-
ferred to a comment by a congress-
man before a recent hearing on fund-
ing of research, quoting him:

“We are aware that you have de-
veloped nuclear weapons, fast air-
craft, aircraft carriers, mobile forces
of all types, but my big question is,
what have you done for us this year?”

Army scientists were charged with
having a responsibility not only to
focus their attention on practical re-
search problems, but to ask them-
selves:

“More important, having worked on
such a problem, do I go out of my way
to make sure that the results of my
labor are fully understood by the rest
of the scientific and engineering com-
munity, with the potential applica-
tions of that new knowledge?”

Basic technology in the United
States today is second to none, Dr.

(Continued on page 60)
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ASA (R&D) Hawkins Draws Plaudits at Farewell

Assistant Secretary of the Army
(R&D) Willis M. Hawkins resigned
June 24, ending nearly three years of
exceptional service to the Army that
earned esteem of the highest order
from his R&D associates.

The solid basis of that esteem was
acknowledged officially by Secretary of
the Army Stanley R. Resor when he
presented Mr. Hawkins with the Dis-
tinguished Service Award (with
Laurel Leaf) at a June 29 ceremony
in the Pentagon. The acecompanying
citation for service from July 1965
to June 24, 1966 stated, in part:

“Among his many noteworthy con-
tributions, the US/FRG (United
States/Federal Republic of Germany)
Main Battle Tank Program stands out
as a key accomplishment. His ex-
tensive technical knowledge of the
entire program, his masterful and
skillful demeanor in negotiating with
other countries, and the foreeful
manner in which he pressed forward
to keep the program on schedule con-
tributed significantly to its success.

“In reshaping the RDT&E (Re-
search, Development, Test and Evalu-
ation) Program to meet the Army’s
rapidly expanding requirements, he
exhibited unusual managerial ability,
incisive insight into complex prob-
lems, and sound judgment in resolv-
ing those problems; thus instituting
and developing one of the Army’s
major programs and far-reaching
achievements. . . .”

In 1961, Mr. Hawkins was awarded
the Distinguished Public Service
Award from the Department of the
Navy for his contributions to the
Polaris Missile Program. In June
19656, he received the Distinguished
Civilian Service Award for his direc-
tion of the Army’s R&D program.

When appointed Assistant Secre-
tary of the Army for Research and
Development by President Kennedy,
Oct. 16, 1963, Mr. Hawkins had served
with distinetion since 1957 as a mem-
ber of the Army Scientific Advisory
Panel (ASAP).

More than enviable esteem for Mr.
Hawkins was manifest when virtually
every staff officer and key civilian em-
ployee in the Office of the Chief of Re-
search and Development gathered
with their wives to honor him at a
farewell party at the Fort McNair
Officers Club, Washington, D.C.

Former Chief of Research and De-
velopment General Dwight E. Beach,
now CG of the Eighth U.S. Army
in Korea and scheduled to become
Commander-in-Chief, U.S. Army Pa-
cific, on Sept. 1, was among the dig-
nitaries.

Tributes and testimonials flowed
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freely to Mr. Hawkins abilities as a
scientist, as one of the Nation’s fore-
most experts in aireraft design, as a
man with rare managerial skills, as
an astute analyst, and as a construe-
tive idea originator in a broad spec-
trum of scientific disciplines.

Sentimentality at such times may
be a bit expansive, as is quite normal
when military men and their ladies
say farewell to leaders who have
primed affection by their conduct over
a period of years. But on this occasion
it appeared to have a particularly
heart-warming quality. And no one
was more moved than the guest of
honor, who confined his remarks to a
few seconds to lessen the risk of
“bawling like a baby.”

In that brief time, however, he ex-
pressed his high regard for the de-
voted motivation of the OCRD staff
and their forceful momentum to get a
difficult job done in minimum time.

With Brig Gen William T. (Bill)
Ryder (recently retired from the
Army after serving as Deputy Chief
of Research and Development for In-
ternational Programs) presiding as
master of ceremonies, the humor was
popping abundantly, Mr. Hawkins was
the object of the kind of jokes that
were perhaps more clearly indicative
of devotion than the testimonials.

In addition to achievements in di-

SECRETARY OF THE ARMY Stanley
R. Resor presents second decoration
for Distinguished Civilian Service to
Asgistant Seeretary of the Army
(R&D) Willis M. Hawkins on June 29.

recting the Army effort on the Main
Battle Tank Program, Mr. Hawkins
was acclaimed for his “vital role” in
directing the accelerated study which
resulted in the selection of the
COBRA as the interim greutly im-
proved armed helicopter; also for
guidance that resulted in revitaliza-
tion and achievement of a “more vi-
able Army Air Mobility Program,”
and for his leadership on the Ad-
vanced Aerial Fire Support System
(AAFSS).
(Continued on page 70)

President Johnson Cites Dr. Helwig for Research

(Continued from page 1)
in carrying out the mission of the
United States Government.

Dr. Helwig is the fourth physician
and the only pathologist to receive the
award. The certificate accompanying
the award reads:

“A world-renowned pathologist, he
has made notable contributions to the
diagnosis and treatment of disease
through his research, teachings, and
interpretations in the field of dermal
and gastrointestinal pathology. The
influence of his distinguished work
extends widely to civilian and mili-
tary medicine, at home and abroad.

“The Armed Forces Institute of

Pathology, reputed for its excellence,
bears the imprint of his unique and
inexhaustible professional and ad-
ministrative talents.”
Graduated from Indiana University
Medical School with an MD degree,
Dr. Helwig joined the staff of the
Armed Forces Institute of Pathology
in 1946 as a senior pathologist and
became chief of the Department of
Pathology in 1955. Under his leader-
ship, the Department has expanded
from 22 to 37 branches.

The May 1966 edition of the Army

R&D Newsmagazine carried a detailed
account of the many notable achieve-
ments supporting Dr. Helwig's selec-
tion as one of the Department of the
Army’s seven nominees (three in the
administrative and four in the field of
science, technology and engineering)
for the 1966 Rockefeller Public Serv-
ice Awards. The $10,000 awards are
made annually in each of five cate-
gories.

Author or coauthor of more than
100 articles on pathological research
in professional journals, Dr. Helwig
is the principal investigator in the
AFIP Laser Project. He is known for
his pioneering studies of Paget's
disease, notable findings in Kaposi's
sarcoma, research on  Boveen's
disease and its relationship to sys-
temic cancer, and many other medical
research accomplishments.

The concluding paragraph of the
citation aceompanying Dr. Helwig's
Rockefeller Award nomination stated:

“This physician is a medical
pioneer. . . . His reported findings
are accepted throughout the world.
. . . Dr. Helwig symbolizes the mis-
sion of the AFIP—Consultation,
Education and Research.”
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RDT&E, Materiel Contracts Hit Year-end Peak of $923.6 Million

contracis
mmlm hld!altive o! ﬂ:e rush
funds prior to the close of Fiscal
were awarded for research.
evaluation

development,
procurement of materiel since
the Army R&D Nmnﬁm June edition.

oblilnte
Year 1966,
test,

turret systems, cargo

for tanks, combat vehicles,
modification kits,
tions totaling $87.-

trucks and

Contracts and modifica
781,476 to Colt’s Ine. are for work on M16 and
Arms Co., I will

wespons
parts; $1,122,094 for spare parts for the J79-
GE10 en:inu $1,111,581 for a modification of
; and $1,780,011 for 7.62mm air-
and ancillary

awarded six contracts totaling $30,945,520 tor
propellant charges, smmunition, M14 rifle
shoulder stocks, and 7.62mm, G.56mm and
20mm cartridges.

U.S. Time Corp. is receiving $21,547,830 for
artillery fuzes and $3,526,631 for tooling and
special test equipment for production.

General Motors (GM) Corp. will get §5,048,100
for 8lmm mortl.r body uaemh]iu $1, 8259 7
for engine d transm n assemblies with
containers, $1 853,888 for Ells vehicle engines,
$3,176,105 for transmission and power transfer
units, $1,475,116 for !rnnmvement of the T63-
A-bA engine, and $8,427,943 for 155mm how-
itzer vehicles.

Contracts and modifications totaling $17,157,-

the Co. are for work on the
Hercules air defense missile
another §1,629.417 is for bomb parts.

ABCO Oom received contracts for aircraft
engine assemblies, modification kits and services
'btalins $0,124,781, 53.901 534 for 750-pcund

b metal parts and 2.75-inch rocket fuzes,
and $1,869,300 for AS—I?P.BIVRC fixed-based,
vellide-mplmted antennae.

tracts totaling $16,134,904 went to
Gollinn Rudln Co. for radio sets. FMC Corp.
contracts wtnlins $13,696,009

Co. for
receive $46,811,169

totaling $5,502,732 for bomb components and
one for $2,781,392 for 40mm cartridge fuzes.

Federal Cartridge Corp. is receiving 33.261.108
for 5.56mm ammunition and for operational and
maintenance activities. Hamilton Wateh Co.
received a $8,215,130 modification to a contract
for artillery projectile fuzes. International Har-
vana Co. is furnishing trucks, tractors and

p-type loaders under three contracts amount-
inz to $8,001,673.

Hercules Ine. is receiving an $8,225700
modification for propellants and the American
Hoist and Derrick Co., $7,054,985 for rough
terrain l.lr-tranlporuhle, wheel-mounted er‘neu_

Contracts totaling $4,701,109 to Whirlpoo
Corp. are for canister assem! and $2, IWABS
is for metal parts for 105mm projectiles. Aero-
Jet General Corp. will get $6,162,271 for 2.75-
inch rocket metal parts, SUU-14A dispensers
and o e ejection assemblies.

General Dynamics Corp. was awarded eon-
tracts totaling $6,196,007 for work on
Redeye missile and components for the Dlglul
Subseriber Terminal.

Contracts within the $5 wmillion range in-
eluded: Harvey Aluminum, Inc., Torrence, Calif.,
$3,268,412 contract for 40mm cartridge cases
and a $2,620,825 initial increment for 20mm
projectiles; Vinnell Corp., Alhambra, Calif.,
$2,728,708 modification for dui,m. procurement
and construction of eleetrical land distribution
systems and a $8,025,000 modification for refit-
ting T-2 tankers as power ships for South
Viet Nam ;

IBM Corp.: §3,500,000 for electronics equip-
ment and $2,068,086 for design, fabrication,
test, delivery and checkout of a complete tele-
metry data center for White Sands (N Mex.)
Missile Range;

Union Carbide Corp., $5,670,127 for radio
batteries ; Sylvania Electric Products Co., $5,-
500,00 for electronies equipment ;

United Aijrcraft Corp. $2,895,6768 for T-55
engine fuel controls and §2,458,000 for engine
components for the initial outfitting of CH-63A
aireraft; and A. O. Smith Corp., $5.308,760
for 750-pound bomb metal parts; Clark Equip-
ment Co. $5,267,532 (definitization of an exist-
ing contract) for industrial wheeled tractors.

Zenith Radio Corp., $5,268,073 for ammunition
fuzes; Hughes Aircraft, a modification of $2,-
997,582 for two AN/MSC—46 satellite communi-
eation terminals and for $2,282,348 for man-
packed radio sets;

bal Associates, Oakland, Calif., $5,161,299
lificati logistic support at the Kwa-

f 4-.! inch jeetil
or - pro. e metal
assemblies, 90mm projectile parts, and rubber
tire wheels for the M113 personnel carrier.
Phileo Corp. was awarded £6,415.707 lnr in-
itial production of Chaparral missile fire units,
a 84.000000 initial increment to a 2-year con-
tract for electronic equipment, and $4,182,270
for Shillelagh support equipment and parts,
A $9,718,199 eontract to Bell Helicopter Co.
is for UH-1 transmission assemblies and 31.~
600,550 is for structural components for the
same mdel $1,142,676 is for UH-1 main
Mnrn assemblies and $2,927,304 for the
TH-1!

U..B. Rubber Co. contracts are $9,836,251 for
and operation and maintenance activ-
Iﬁu. $1,818,520 for body armor, and $1,221,966
'or collapsible tank assemblies.
BulunWatch Co. won $4,897,080 modifieation
an existing comtract, two new contracts total-
Ing “,984,'210 for lmmunltﬁon me:h.l-
nisms and $1,113,961 for the development of
the XM5652, 30mm high-explosive cartridge.
LTV Aerospace Corp. received $10,709,569 in
contriets for advanced production engineering
for the Lance missile system and a $1,205,000
modification for system facilities.
(‘.onmeu unounﬁng to $11,858,146 went to
Radio Corp. of America (RCA} for follow-on
research and development, data research, de-
sign domlmentation. fabrication and test of
Shillelagh, Lance and TOW missile systems, and
for AN/TRC radio sets and spare parts.
Rand ed maodifications
amounting to au.m. 66 for supplies and serv-
ices to modify Sergeant missile components.
Mason and Hanger, Silas Mason and Co, re-
ceived a §5,687,000 eontﬂmt mnd:ﬁcnticm for
loading, u-emhhnu packing 500- and
"(Evﬂ-nound bombs, and “ 546,100 for Boo-and 750-
pound bombs.

Motor Co. will get
310 003,237 for 2%-111::

? for Electronies Inc. will be paid
58.714.261 aircraft pouiticm—ﬂxinz naviga-
tion sets. Honeywell Inec. received two contracts

ion for
jalein Test Site; Thiokol Chemical Corp., $5.-
078,178 modification for ordnance items, and
for operation and maintenance activities; Allis
Chalmers Manufacturing Co. §2,402,013 for 43
tractors with bulldozers, in addition to an
initial increment of $2,665,948 for generators.
Eastern Canvas Produets Ine., $4,896,536 for
protective hoods; Vam lne., ussosss tor
25mm  intensifier and
sets ; Eureka Williams Co $4,719,264 for lmm‘l
grenade fuzes; R. G Ic’l‘ournau Inc. $1, 076-
000 for 750 LeTou
nuu-Wutmglmme Cb 58.871 072 fur mabar-
ized road graders;

Modification contracts fnr artillery ammunition
fuzes were awarded to: General Time Corp.,
$9, 820 730 ; Ingraham Cu.. $4,612,850 ;
T r Corp.,, was awarded $3.-

295.627 in contracts for 8lmm projectiles and
$1,437,663 for bomb-unit tube assemblies.

Hallmark Industries will receive $4,572,960
for 8,000 lightweight aluminum hut kit- Con-
solidated Diesel Electrie Co., $4,877,857 for 10-
ton tractor bodies; and Northrop Corp,, $4,497,-
842 (three contraets) for metal parts for
106mm projectiles and 90mm canister assem-
blies, and $1,891,000 for target missile and
tracking exercise ﬂighta

International Telephone and Telegraph Corp.,
will receive $4,000,000 for image-intensifier
assemblies; Pettibone-Bulliken Corp., $4,885,
560 for rough terrain forklifts; and Schiller-
Pfeiffer Machine Works (Southampton, Pa.
$3,418,700 for 152mm high-explosive, anti
projectile

Two contracts fotalins $3,204,131 to Dorsey
Trailer Ine., Elba, Ala., are for 12-ton semi-
trulers. 38,164 734 to ARF Products, Inc., Ra-

Mex., for ground radio-set group ecom-

Eonentn and 33 130,185 to Amron Corp., Wau-
uh.u. Wis., for bomb components.

Contracts under §3million: Sanders Associates
Inc., Bedford, Mass,, $2,083,564 for Forward
Area Acquisition Radar; Leadecraft, Ine., Den-
ton, Tex., 82,956,460 for semitrailers: Frue-
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hauf Corp., $2.862,604 for 5,000-gallon fuel-
servicing aenn'h‘llhn
ortbm-cmlina. ‘Inc., $1,094,792 for can-
isters rounds and $1,760,876 for
ehemlu]s Fn'es'lnng Tire and Rubber Co., $2.-
834,595 for rubber-track shoe essemblies for
the M60 series of combat vehicles; Stelma, IM-
32.‘3‘90 045 for telephone-

Reeves [nstrmt Co., Garden City, N.Y.,
$2,612,880 for vehicle gyroco! for

Texas Instruments, Inc., $2,408,080 for APQ-
116 radar system components for A-TA
craft; Wﬂwx Electric Co mmm
mder

S ATBA.267 for 1.6%mm can Sape-beic Tinks
Mo., $2,343 or 1.
:ilmlcv5 tl:m Maehmgrym Timu. Ohio, 32.880,789
orl.it'.-t.m'l Systems Ine., sa.m,ml for selnlﬁﬁc
nnd _ technological e?"“;.. mppart of FY

URI‘:S Co Burli Otlif., $2,183,534
tion I'D urlingame,
for technieal reports and plans for the combat
support system ;

Continental Awiation and Engineering Corp.,
$2,065.411 for production and inspection engi-
neering serviw for 2% -ton and 53%-ton truck
engines; L. T. Industries Ine., Garland Tex.
$2,057,591 for ?50- nd-bomb fin

Western Electrie Co., ’2.052.570
ruurch and development on the X system

cies International Corp., $2,025, OM for 2.75-

rocket metal parts; Stewart and Stevenson
Services Ine., mestan. Tex., 32.781.836 for
400-cyele AC-generator mn
Ccthtol{)n. I 4 &lBBﬂ.zﬂ'I f 81
oryp. ater! owa, or 8lmm
rojec Hawthorne Aviation, Sill,
Oklal. N.SIO.DM' for aircraft main
related services; Fontaine Reuck Egquipmen
Cn. Birmingham, Ala., Sl 198,2&5 for semi
railers; American Fabrical Produets Co.,
lndinmpolis. Ind, §1.764, 500 for Simm fin
assemblies ;

Federal Labnntnrlu Inc., Saltsburg, Pa., 81,.-
675,988 for chemicals; Luocmad Spring éorp.
Plymouth, Mich., 81.658.188 for 20mm
belts; Brunswick Corp., Marion, Vai, $1, 63&,:’19

for 35 eartridge
e Dh:m'l'mn.. $1,627,732 tar 105mm ean-
roducts Co.,
con-

i.tndimm polis, Ind. SE;.-S%B suntznr
tainers; General Tank Co.,
N.C., 51.562.864 for portable fuel systems;
ethldmm Corp., $1,500,000 for forging
tubes for 175mm guns; TRW, Ine., Cleveland,
Ohio, $1,486,860 for M79 launchers ;
Bowm-McLauthlm-Hork Oorp.. York, Pa., 81,
481,469 for Yi-ton Maremont  Carp.,
Saco, Maine, ﬂ.-l'll.m modinuﬂoa for
machineguns barrel and bipod assemblies.
MeDonnell Aireraft Corp., u.cm.ooo m-aiﬂa
tion for engineering development the med-
ium antitank assault weapon ; Electronh Com-
munications, Ine., St. rg. Fla., $1,455,000
for radio sets and related equipment and serv-
ices; Marathon Battery On., Wausau, Wis.,
§1, 447.888 for radio batteries
Burgess Battery Co., Freeport. IIL, $1,416,780
for radio batteries:; Pacific Ventrues, Ine., and
West Copst Electric of Washington,
‘Wash., $1,400,00 for upgrading and lmprovinz
Defense  Communications power lants
Alaska: JTowa Manufacturing Co. &&r]hpidﬂ,
Towa, $1,388,754 for semitrailer-mounted crush-
ing and sereening plants;
81.88‘!.:8? for

Standard Container, Ine.,
M2A1 ammunition bouq. Sundstran
$1,345,248 for constant-speed drives for A-TA
aireraft ; Gorp., Kingston, Pa., 31.832.-
770 for: H.TD grenade launchers; Mack Trucl
Ine., u,noo 035 modlﬂuuon to a contract fnr
axles for 10-ton military tractor-trucks;
Douglas and Lomason Co., Colu Ga.,
$1,201,283 for ordnance items; Universal
Corp., $1,264,025 for development and test of
an nﬁr: turbine engine: Ford Motor Co.,
$1,247,807 for utake and platform trucks; Cabot
Corp., Pampa, Tex., $1,226,208 for forgings:
Norton Co. Worcester, Mass., |1.2M.5!0 for
body armor; Institute for Defense Analyses,
Arlington, Va.. $1,165,000 mndlﬂutkm contract
for a 2-month extension for research on eco-
nomie, technical, political md military lhldic.

(Continued on page 70)
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ECOM, Universities Initiate Program Furthering Research i in Avmmcs

Increasmg emphasns on U.S. Army
avionics research is evidenced by a
multimillion-dollar program initiated
recently by the U.S. Army Electronics
Command (ECOM) under contraet
with Princeton University and the
University of Pennsylvania.

Program-inaugurating ceremonies
at Princeton featured Gaylord P.
Harnwell, president of the University
of Pennsylvania; Robert F. Goheen,
president of Princeton University;
and Brig Gen William B. Latta, CG
of the Electronics Command.

Termed the Nation’s first inte-
grated Government-university effort
in avionies (aviation electronics), the
program includes aireraft communi-
cations, navigation, control and in-
strumentation.

Dubbed PPAAR (Princeton, Penn-
sylvania, Army Avionics Research),
the program will be monitored by a
military-civilian committee comprised
of two Army members and two fac-
ulty members from each of the uni-
versities.

The Army Materiel Command Di-
rector of Research and Laboratories,
Dr. Jay Tol Thomas, and Lt Col Les-
lie G. Callahan, head of the ECOM
Avionics Laboratory, were named as
Army members of the committee.

Prof. Enoch J. Durbin, head of
Princeton’s Instrumentation and Con-
trol Laboratory, and Prof. David B.
Smith of Pennsylvania’s Moore School

of Electrical Engineering, were se-
lected as university members. The
second member of each of the univer-
sities had not been announced at press
time.

The panel’s composition gives uni-
versity members a strong voice in the
choice of applied research tasks to be
undertaken in support of the Army’s
avionics mission. The agreement is a
new approach in military research
that attempts to preserve the univer-
sity’s traditional spirit of free in-
guiry while focusing on an area of
vital eoncern to future Army aviation.

Signers of the agreement believe it
may serve as a model for similar uni-
versity-military programs elsewhere.
They consider that the program gives
the Army an opportunity for more
direct contact between project engi-
neers and university researchers for
solution of practical avionics problems
in Viet Nam, and problems that may
develop in the future.

The agreement provides for a “civil
servants in readiness program.” The
Avionics Laboratory will be able to
send up to 10 Government emloyees
to work on special assignments in the
academic atmosphere at Princeton or
Pennsylvania. These men will be free
to attend seminars and use university
libraries and other facilities. This
will give them the opportunity to dis-
cuss scientific problems with members

of the faculty and research staff.

PPAAR Committee (. to r.) Prof. Enoch J. Durbin, Princeton University;
Prof. David B. Smith, University of Pennsylvania; Prof. Brainerd, head
of Pennsylvania’s Moore School of Eleetrical Engineering; Dr. Jay Tol Thomas,
Director of Research and Laboratories, Headquarters U.S. Army Materiel
Command; Lt Col Leslie G. Callahan, head of the Avionies Laboratory, Fort
Monmouth, N.J.; Prof. Dunstan Graham, of the Princeton University staff.
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Robert F.

PRINCETON President
Goheen (left), University of Penn-
sylvania President Gaylord P. Harn-
well, and Brig Gen William Latta,
U.SC. Army Electrones Command CG,
arrive by “Huey” for inauguration of

the Princeton, Pennsylvania, Army
Avionies Research (PPAAR) program.

Another stipulation is that an an-
nual symposium on avionics will be
held and that leaders both from the
participating institutions and other
avionics researchers will be invited
to present papers. Princeton and
Pennsylvania will alternate as host
and proceedings will be published to
provide milestones in avionics tech-
nology and to serve as source volumes
for researchers.

The initial agreement has a term of
three years. The Army’s first-year
contract with the two universities
provides for a budget of more than
half a million dollars.

The principal objective of these con-
tracts is to augment exploratory re-
search efforts in the fields of avionics
technology wunder both contractual
and in-house programs during the
next three to five years of laboratory
growth, staying substantially at cur-
rent university staff levels.

The association with the universities
could aid the Electronics Command
in attracting high-caliber civilian em-
ployees, it was explained, and pro-
vide interesting opportunities for
graduate students who might later
enter Government service.

Princeton’s activity in the program
will be centered in its Instrumenta-
tion and Control Laboratory, which
is part of the Department of Aero-
space and Mechanical Sciences. The
Pennsylvania portion is in the Moore
School of Electrical Engineering,
where the first electronic digital com-
puter was built.
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Nobel Prize winner Dr. William
Shockley, a consultant to the Army
Scientific Advisory Panel (ASAP),
has led an Army-industry applied re-
search team to a history-making
breakthrough achievement in micro-
miniaturized radio filters.

Development of multielectrode, thin
quartz wafers allows the 50-year-old
art of precision filtering to enter the
modern age of microminiature elec-
tronic circuits. The single-element
quartz ecrystal used in the upper-
frequency radio ranges—with a
venerable background in communica-
tions—is giving way to a newcomer.

The multielectrode wafer is the
result of four years of work by the
Electronic Components Laboratory
(ECL) of the Army Electronics
Command (ECOM), Fort Monmouth,
N.J., and the Clevite Corp., Cleveland,
Ohio.

Sharing honors with Dr. Shockley,
coinventor of the transistor and 1956
corecipient of the Nobel Prize in
physies, are Clevite physicists Daniel
R. Curran and Donald J. Koneval.

Emanuel Gikow, deputy chief of
the Circuit Elements and Networks
Branch of ECOM’s Electronic Parts
and Materials Division, traced the
new technique from earlier empirical
sucesses on multielectrode piezo-
electric ceramies. Findings led to de-
velopment of the “trapped energy con-
cept’” governing the discovery.

The filter consists of a quartz disc
on which electrodes are applied to
form isolated resonators. Electrical
interconnections with the resonators
are deposited simultaneously, allow-
ing two half-lattice filter sections on
a single disc.

The completed wafer is packaged
in a standard transistor “can.” When
connected in cascade, two of these
wafers provide a highly selective
filter with greater than 80 decibels
out-of-band rejection. It occupies 14

Dr. William Shockley

cubic inch with its package.

Practical filters in this new art
have been designed to operate in a
frequency range of 8 to 30 MHz
(megaHertz, or megacyecles per
second). Band widths which ecan be
attained are compatible with single
sideband, amplitude modulation (AM)
or frequency modulation (FM) radio.

Physicist Gikow discovered that
separate areas within a single piece
of piezoelectric material ecould be
made to resonate at different fre-
quencies with negligible interaction
of acoustical energy.

The trapped-energy concept has
given impetus to the quartz crystal
field in the following areas:

® Spurious signal content and in-
sertion loss have been reduced.

® Broad-banding of crystal filters
now is possible.

® Optimum geometry and minimum
size of multielectrode quartz crystal
filters mow ecan be determined.

e Controlled deposition of inter-
connections opens up the field for
simple, precise fabrication of crystal
filters in the ultra-high-frequency

(UHF) region.

MULTIELECTRODE thin quartz wafer, developed at the Army Electronics
Command, is compared with four individually encased quartz resonators.
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Emanuel Gikow

Because of many uncontrolled vari-
ables in conventional filter strue-
tures of the past, the advantages of
superior designs predicted by com-
puters have not been attainable.
Precise fabrication control of these
filters has overcome the problem and
researchers believe the superior per-
formance of optimal computer design
is within reach.

DR. SHOCKLEY, one of the first
members of ASAP, received a BS
degree in 1932 from the California
Institute of Technology and a doe-
torate in physics from MIT in 1936.
He is an Alexander M. Poniatoff
Professor of Engineering Science at
Stanford (Calif.) University’s Elec-
tronics Laboratories and has held
numerous high academic and tech-
nical positions. He is a consultant to
the Shockley Laboratory of the
Clevite Corp.

Active in numerous scientific or-
ganizations, Dr. Shockley has been
awarded such high honors as the
Comstock Prize of the National
Academy of Sciences; Medal of
Merit, Office of the Secretary of War;
Air Force Association’s Citation of
Honor; the Liebmann Prize of the
Institute of Radio Engineers; De-
partment of the Army Certificate of
Appreciation; and the Holley Medal
of the American Society of Mechani-
cal Engineers.

He is also a member of the T.S.
Air Force Scientific Advisory Board,
the Army Electroniecs Command
Science Advisory Group, and the
President’s Science Advisory Com-
mittee Panel on Scientific and Tech-
nical Manpower.

EMANUEL GIKOW received a
BEE degree from the Polytechnic
Institute of Brooklyn in 1955 and is
a licensed professional engineer in the
State of New Jersey. He joined the
Army Electronics Command in 1942,
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| Former DAR Lotz to Succeed Gibbs as C-E Chief

Former Director of Army Research
Maj Gen Walter E. Lotz, Jr., will
return from Viet Nam to become
Chief of Communications-Electronics,
Department of the Army, effective
Sept. 1.

General Lotz served as Director of
Army Research from October 1963
until reassigned to Viet Nam in Sep-
tember 1965 as Assistant Chief of
Staff for Communications-Electronics,
U.S. Military Assistance Command.

Deputy CG of the U.S. Army Elec-
troniecs Command, Fort Monmouth,
N.J., from August 1962 until October
1963, he was assigned to the U.S.
Army Electronic Proving Ground,
Fort Huachuca, Ariz.,, from 1959-62.

A 1938 graduate of the U.S. Mili-
tary Academy, he holds an MS degree
from the University of Illinois (1947)
and a PhD from the University of
Virginia (1953). He graduated from
the Industrial College of the Armed
Forces in 1956 and earned the aca-
demic equivalent of the Command and
General Staff College.

Other key assignments include sig-
nal officer, Eighth Army, Korea, and
U.S. Army Pacific, Fort Shafter, Ha-

waii (1956-59) ; and tours with the
Office of the Chief Signal Officer,
Washington, D.C. (1953-55), and the
Signal Corps Research and Develop-
ment Laboratories, Fort Monmouth,
N.J.

Early assignments in his career in-
clude Headquarters, Ninth Air Force,
European Theater of Operations and
XI1 Tactical Air Command, Germany
(1944-46); Aircraft Warning Co.,
Task Force 4, Iceland (1941-42) ; and
three eonsecutive assignments at Fort
Monmouth, N.J. (1938-41) with the
51lst Signal Battalion, the Signal
School and 1st Signal Operations Co.

Maj Gen Walter E. Lotz, Jr.

Exhaust Heat to Power Experimental Air Conditioner

Waste heat from gas turbine ex-
haust will be used to power an ad-
vanced air conditioner being devel-
oped by the U.S. Army Mobility
Equipment Center’s Engineer Re-
search and Development Laboratories,
Fort Belvoir, Va.

Designed for use with the Army's
missile fire-control vans and other
mobile shelters . requiring controlled
environment, the air conditioner will
utilize heat normally wasted in the

Brig Gen Hebbeler Takes ACSFOR Director Post

One of the original staff leaders
of the U.S. Army Research Office,
Brig Gen James A. Hebbeler, is the
new director of the Chemical-Bio-
logical-Radiological and Nuclear Op-
erations in the Office of the Assistant
Chief of Staff for Force Develop-
ment, Department of the Army.

General Hebbeler succeeded Brig
Gen Donald G. Grothaus upon his
recent retirement. Since November
1963, General Hebbeler had com-
manded ‘Deseret Test Center, Fort
Douglas; Utah. For the preceding 21
months -he was commander of the
U.S. Army Chemical Research and
Development Laboratories at Edge-
wood Arsenal, Md.

From June 1956 until May 1958 he
was chief of the Physical Sciences
and Engineering Branch, Office of the
Chief of Research and Development.
He then became chief, Research
Analysis Division, Army Research
Office, where he served until July
1969.

Upon completion of the Army War
College regular course in 1960, he
was assigned to the V Corps Frank-
furt, Germany, as Corps chemical
officer.

General Hebbeler has a BS degree
in chemistry from Purdue University
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and an MS degree in physies from
Columbia University.

In addition to the Army War Col-
lege, he is a graduate of the Field
Arxtillery School, basic and advanced
courses; Chemical Corps Advanced
Course; Command and General Staff
College (Regular and Special Weap-
ons Courses); U.S. Army Command
Management School (Management
Course) and the University of Pitts-
burgh (Management Course).

General Hebbeler was born in
Evansville, Ind., Oct. 10, 1918.

Brig Gen James A. Hebbeler

exhaust of generator sets powering
electronic and other equipment in the
vans.

Fuel savings of 40 percent and a
size and weight reduction of 30 per-
cent for combined power and environ-
mental control equipment are antiei-
pated. An experimental model sched-
uled for completion in late 1966 will
operate with the 15-kilowatt military
turbine generator set to produce five
tons of cooling.

The unit incorporates a “double
loop” design, consisting of a power
cycle loop and a refrigeration cycle
loop, both operating with R-11 fluid
with a common condenser ecircuit.

Heat from the exhaust gases is
transferred to the power-cycle fluid
by means of a vapor generator heat
exchanger. Energy recovered is trans-
ferred to the refrigeration loop by
expanding the heated power fluid
through a turbine which drives the
refrigeration loop compressor.

The power loop operates on the
Rankine power ecycle principle with
the fluid circulating through a vapor
generator, turbine, condenser and
pump. The refrigeration loop is a
conventional vapor compression type
consisting of a condenser, expansion
device, evaporator and compressor.

In the experimental model, which
as a military unit must provide com-
plete environmental control, heating
and cooling are controlled by fully
modulating bypass valves to maintain
a constant return-air temperature
from full eooling to full heating con-
ditions. Hydrodynamic bearings are
used in all components handling the
R-11 fluid to eliminate the need for
lubricating oils.

The Garrett Corp. AiResearch Man-
ufacturing Co. of Los Angeles, Calif,,
is fabricating the waste-heat powered
unit, under a contract with the
Laboratories.
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Launching of 8 Satellites Heralds Era
Of Global Communications for Defense

Global military communications by
satellites moved toward fullscale op-
erational reality June 16 with the
experimental launch of eight space-
eraft—part of 24 scheduled during
1966-6T—from Cape Kennedy.

In the Initial Defense Communica-
tions Satellite Program (IDCSP), five
U.S. Army ground stations are relay-
ing military test traffic through seven
communications satellites orbiting in
a circular pattern 18,200 nautical
miles above the equator. The eighth
satellite is an experimental gravity-
gradient spacecraft.

Developed by the Army Satellite
Communiecations Agency (SATCOM),
Fort Monmouth, N.J., the network’s
primary ground stations are at Fort
Dix, N.J.,, and Camp Roberts, Calif.
Three transportable communications
terminals are in Hawaii, the Philip-
pines and West Germany.

SATCOM’s No. 1 station at Fort
Dix was the first to pick up signals
after the cluster of satellites was
injected into space from a Titan III-
C developmental booster launched by
the U.S. Air Force.

Within six minutes after the ex-
perimental craft were in orbit, tele-
metry signals were received and sur-
face station tracking and communiea-
tions tests began.

Within two hours, long-distance

SATCOM STATION No. 2 at Camp
Roberts, Calif.,, serves as the west
coast continental U.S, link in the
Initial Defense Communications Satel-
lite Program (IDCSP) experimental
network. An eleetroniec twin at Fort
Dix, N.J., provides identical facilities.

circuits were established through
each of the satellite repeaters.
SATCOM and Air Force officials re-
ported the launch “perfect.” The
dispenser carrying the eight space-
craft was placed into the precise orbit
required.

Secretary of the Air Force Harold
Brown said there will be at least one
more launch this summer to put a
sufficient number of satellite repeaters
in orbit to insure against failure of
any one, or several, of those in orbit.

Designed to meet special Depart-
ment of Defense communication re-
quirements, the IDCSP satellites will
decrease the possibility of an inter-
ruption in communications between
military installations. The gravity
gradient satellite experiment is to

SATCOM Test Operations Center is
at Fort Monmouth, N.J., foeal point for
managing Defense satellite communi-
cations experiments in the U.S., over-
seas and at sea. Seated at the console
are Col Eugene B. Datres; Col Mitchel
Goldenthal, SATCOM commander; and
Maj William W. Weihmiller.

determine the feasibility of using the
earth’s gravitational force for satel-
lite stabilization at high altitudes.

The fixed stations in New Jersey
and California, with their 60-foot
diameter antennas, are the principle
entry points for satellite communica-
tion links from the Pacific and
Europe. The newly developed overseas
terminals are the first to be specifi-
cally designed for military use. Each
of these terminals, known as AN/
MSC-46, has a 40-foot-diameter
antenna and ecan be moved by air
wherever needed.

The first portable terminal was
delivered late in 1965 and retained
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by Hughes Aireraft Co. as a training
unit for terminal erews. A fifth ter-
minal is on site at Asmara, Ethiopia,
and by late summer will begin opera-
tions in the research and development
test network of the IDCSP.

Location of future terminals being
built under the SATCOM Agency
contract remains subject to change
and will depend on results of the first
portion of the test program being
conducted by SATCOM for the De-
fense Communications Agency (DCA).

During 1966-67 a total of 15 addi-
tional communications satellites and
another experimental gravity gradi-
ent satellite will be placed in orbit
under the present schedule.

The two major ground stations are
veterans of military space communi-
cations research. Originally built for
the U.S. Army ADVENT Program,
they were later modified for use in
the National Aeronautiecs and Space
Administration’s (NASA) SYNCOM
Program, since taken over by the
Department of Defense.

The latest modification enables both
the Fort Dix and Camp Roberts
stations to operate in the IDCSP
mode while retaining a SYNCOM
capability.

Commanded by Col Mitchel Golden-
thal, the SATCOM Agency is respon-
sible, as one of its missions, for carry-
ing out the Army’s portion of the
IDCSP.

The IDCSP is a Department of
Defense program under the DCA,

AN/MSC-46 (Mark 1B) satellite com-
muniecations ground-link terminal is
one of a series specifically designed

for military use. Each of these
terminals has a 40-foot diameter
antenna and can be transported by air.
The terminals are being built for the
Army by Hughes Aircraft Company.
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commanded by Lt Gen Alfred E.
Starbird. Mission of the DCA is to
insure that the defense communica-
tions system will be operated to meet
the long-haul communications require-
ments of the Department of Defense.

Rear Adm Francis E. Boyle, U.S.
Navy, is head of DCA’s Communieca-
tions Satellite Project Office for the
IDCSP.

BEach of the Military Services wil
carry out certain roles under the di-
rection of DCA. The Air Force de-
velops and launches the communica-
tions  satellites. The Navy is
developing certain shiphoard equip-
ment which will enable its ships at
sea to use the satellites for specific
naval communications requirements,
The Army has the mission of develop-
ing the ground terminals for the
IDCSP and for conducting the com-
munications technical test program.

As delivery of the AN/MSC-46
terminals continues, SATCOM will
ship them to various overseas loca-
tions and tie them together, using
the [DCSP satellites to form the
world’'s first global satellite communi-
cations network. This network will
undergo R&D testing for a period of
about one year. Each terminal will
receive, amplify and transmit multi-
ple voice and teletype mesages for the
Defense Department.

Location of each terminal is deter-
mined by the Defense Communica-
tions Agency, which makes its deci-
sions based on exhaustive site-survey
recommendations accomplished by
site-engineering personnel of the
SATCOM Agency's Mission Support
Directorate.

These highly trained SATCOM
specialists have crossed the globe
many times in the past several years.
Through their search and study, they
have developed a specialized capabil-
ity which is unique because of the
newness of the whole field and the
absence of previous experience in the
state-of-the-art.

Selecting a satellite communications
terminal site is influenced by many
complex factors, including availability
of real estate, frequency interference
from other communications equip-
ment in the area, local weather, ter-
rain and accessibility to entry points
in the defense communications system.

The ground terminals are being
manned by operating personnel of
the U.S. Army Strategiec Communiea-
tions Command (STRATCOM) Head-
quarters in Washington, D.C. Com-
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AN/TSC-54 (Mark V) terminal, under development for the Army, can be
employed with other IDCSP terminals and also can be tied into a regular
telephone exchange or network. Antenna aperture efficiencies of 70 to 75
percent have been recorded in initial tests of the cloverleaf structure. Radia-
tion Ine., contractor, attributes performance to use of DIELGUIDE feeds that
use principle of inserting a low dielectric foam material between the feed
and the sub-reflector. Designed for tactical, quick-reaction military communica-
tions in overseas areas, each terminal, including support materiel and six
operational personnel, will be transpertable in a single C-130 aircraft.

manded by Maj Gen Richard J.
Meyer, STRATCOM operates the
Army’s long-haul strategic networks
within the framework of the defense
communications system.

General Meyer’s command is opera-
tional. The STRATCOM networks
carry actual military traffic while
the SATCOM mission is research and
development.

After SATCOM Agency develop-
ment, engineering and procurement of
the terminals, STRATCOM personnel
operate them and SATCOM carries
out the technieal test program.

If the system is found satisfactory,
at the end of the experimental test
period, STRATCOM personnel are
trained and ready for any actual op-
erational traffic that might be allo-
cated to the network.

Each AN/MSC-46 station will have
a STRATCOM complement of 27 men.
For the initial period of the R&D
testing, each station has an additional
SATCOM test team of seven. These
special test teams make up what is
known as DAPS—short for Data
Acquisition and Processing System,
an in-house SATCOM Agency project.
Each team works out of a special
van located near an AN/MSC-46 ter-
minal, receiving test schedules from
the Test Operations Center at SAT-
COM headguarters.

The SATCOM Agency consists of
about 75 military and 132 civilian

personnel. Many are pioneers in the
field of satellite communications and
participated in early Army Signal
Corps experiments such as Diana,
when radar signals were first bounced
from the moon in 1946; Score, 1958;
and Courier, 1960.

In 1962, the SATCOM Agency was
assigned by the Department of De-
fense to support NASA in the SYN-
COM satellite program.

SATCOM terminals developed for
an earlier program were used to make
up the experimental SYNCOM net-
work, and the SATCOM Agency con-
ducted the test program from its
Test Operations Center at Fort Mon-
mouth, first for NASA, and later for
the Department of Defense when the
two SYNCOM satellites were trans-
ferred by NASA to DoD.

The IDCSP satellites now in orbit
are being used primarily for research
and development but are capable of
providing emergency communications.
Interruptions in conventional com-
munication systems caused by natural
and man-made interference will not

affect the communication satellite
system.
Air Force Systems Command’s

Space Systems Division, Los Angeles,
Calif., commanded by Maj Gen Ben I.
Funk, is responsible for procurement
and launch of the space-borne ele-
ments of the Defense Communication
Satellite Program.
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New HDL Camera Advances Electromc Mlcromlmaturlzatlon

Fabrication of microelectronic cir-
cuits by the photomask process has
been speeded 10 times by an automatic
step-and-repeat camera developed at
Harry Diamond Laboratories, Wash-
ington, D.C.

The new camera produces improved
matrix photomasks and allows direct
measurement of the image reduction
ratio, permitting rapid changes in the
ratios used.

Robert Reams, physical science as-
sistant in HDL’s Components Lab-
oratory, and Sandie Hargraves, model-
maker in the Developmental Division,
collaborated in the design and fabri-
cation of the camera.

The first eireuit incorporating tran-
sistors and diodes as integral parts by
photoengraving and photomechanical
techniques was pioneered by the
Harry Diamond Laboratories in 1957,
then the Diamond Ordnance Fuze
Laboratories (DOFL).

(The Pinhole Array Camera Sys-
tem developed by the Army Electron-
ics Command to produce similar
microminiaturized circuitry was dis-
cussed in the November 1965 edition
of the Army R&D Newsmagazine,
page 13.)

The HDL step-and-repeat camera
retains features of the early designs,
such as precise focusing on the emul-
sion. Completely automatie control of
matrix exposures along both hori-
zontal and vertical axes is possible.

The exposure procedure, which
formerly required several hours of
tedious work by two experienced tech-
nicians, is carried out in 15 minutes
with one operator monitoring the
process.

The improved camera has built-in-
micrometer alignment fixtures, includ-
ing rotation, which reduces the han-
dling of delicate photographic masters.
Incorporated into the design are a
large range of reduetion ratios and

Robert Reams

HDL Automatic Step-and-Repeat Camera

the ability to form a matrix from a
relatively large master. This gives
the operator a number of variables
which he can adjust to have a perfect
step-and-repeat process.

Fabrication of a solid circuit en-
tails the exact placing of a number
of circuit elements on a series of
plates, all of which have to be in
precise register with each other. Be-
cause of their asymmetrical shape,
the placement of these figures relative
to each other is even more critical
than for the diode matrix.

In this case, the pattern to be ex-
posed on the spectroscopic plate is
placed in the object slot at the front
end of the camera. By using a micro-
scope mounted at the other end of the
camera, the orientation of the pattern
may be checked. When it is set in its
predetermined position, the red filter
is removed and the film is exposed.

The second pattern is then placed
in the object slot and the plate holder
is moved in its plane to the new posi-
tion. The pattern is then exposed.
This procedure is repeated for as
many patterns as required.

Sandie Hargraves
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The original step-and-repeat camera
was designed to take patterns and
locate them in precise position with
maximum resolution. The new Harry
Diamond Laboratories version is con-
siderably more sophisticated and con-
sidered a great stride in electronics
microminiaturization.

AMEDS Honors Col Alling

With A-Prefix Certificate

The Army Medical Service *“A-
Prefix” Certificate of Achievement, its
highest award for professional excel-
lence, was presented recently to Col
Charles C. Alling, chief of the Dental
Research Branch, U.S. Army Medical
Research and Development Command.

In a ceremony at the Army Surgeon
General’'s Office, Maj Gen Joseph L.
Bernier, Chief of the Army Dental
Corps, explained the significance of
the rating as being equivalent to full
professional stature, and as an ex-
elusive honor accorded to a few out-
standing individuals.

Col Alling, an ardent researcher
and author of some 30 papers in
dental publications, is a native of
Guthrie, Okla. He earned AB and
DDS degrees from the University of
Indiana and has a master of science
degree in oral surgery from the Uni-
versity of Michigan.

He is a Diplomate of the Ameriean
Board -of Oral Surgery, a Fellow of
the American College of Dentists and
a member of wvarious national and
international professional groups.

In 20 years of Army service, he has
practiced dentistry at various Army
hospital clinics in the United States
and overseas. He was assigned to the
U.S. Army Medical Research and
Development Command in June 1963,
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Gen Williams Elucidates Army’s Revised Policy
On Cooperative Aircraft Deployment With USAF

Revised Army aviation policy re-
sulting from the recent Army and Air
Force Chiefs of Staff agreement was
clarified by Director of Army Avia-
tion Brig Gen Robert R, Williams in
a speech to industrial and military
leaders.

The occasion was an Advanced
Planning Briefing for Industry Semi-
nar, May 4-5, at St. Louis, Mo. Gen-
eral Williams said that through this
agreement the Army has gained sup-
port from the Air Force that “repre-
sents a new area of understanding
and cooperation in the conduct of
operations which has been sought by
the Army for 20 years.”

The only “substantive change” to
previous policy brought about by the
Chiefs of Staff agreement, the Gen-
eral said, “is the relinquishment of
our claim for CV-2 and CV-T aircraft
and any future fixed-wing aircraft
designed for tactical airlift.”

Before launching into specifics of
the Army’s aviation policy, General
Williams said that “the Army will
continue to exploit the inherent capa-
bilities of aircraft to support the
conduct of prompt and sustained com-
bat operations on land.”

He said that “just as we will con-
tinue to receive aviation support from
the other Military Services, so will
we continue to provide organic avia-
tion responsive to direct control and
planning of the Army ecommander.”

The Army, it was explained, will
develop and aecquire aircraft and
command and control systems which
are uniquely eapable of fulfilling
requirements of immediate availabil-
ity for sustained operation in a field
environment.

General Williams countered with a
firm “No” concerning recent press in-
quiries about the Army “getting out
of the flying business.” He added that
the Caribous (CV-2) transports be-
ing transferred to the Air Force rep-
resented less than two percent of the
Army’s aircraft inventory.

“In the field of observation, com-
mand and control,” he said “we will
continue to procure and improve the
OH-6 helicopter as a replacement for
the OH-13, OH-23 and 0-1." The
Army will also continue to procure
the OV-1 and will “product-improve
the aircraft to optimize it for the
surveillance mission.”

The improved aircraft will be with
the Army for an extended period
pending the final determination of a
Surveillance and Target Aecquisition
Aircraft System (STAAS) to serve
as a replacement. The General said
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the STAAS may be VTOL (vertical
takeoff and landing), V/STOL (ver-
tical short-takeoff and landing) or
STOL (short-takeoff and landing),
depending on the characteristies de-
fined for future developments.

With respect to transport aircraft,
it was explained that Army procure-
ment and R&D programs in the past
have been based upon continuing the
CH-47 and the CV<2/CV-T aircraft
in the Army inventory as a “team in
meeting the tactical airlift require-
ments.”

Development efforts have been fo-
cused on product improvement of
each of these types of aircraft and
on exploration of the practicability of
developing a single aircraft to replace
both the CV-2/CV-7 and the CH-47.

Expanding on replacement with a
V/STOL aireraft, the Director of
Army Aviation said major questions
remain to be resolved concerning the
effect of a high downwash velocity,
noise level, maintenance and complex-
ity of V/STOL aireraft in Army
field operations.

“The X(C-142 was developed on a
tri-Service basis,” he said, in an effort
to obtain answers to these questions
for the specific operational environ-
ments for all three Armed Services.

Until substantive data from field
testing of the XC-14A2 (Army) in
the Army environment is produced, it
was stated, a determination cannot
be made as to the applicability of this
or similar V/STOL concepts to the
Army mission or to an Air Force
mission in support of the Army.

The Army considers that the XC-
142 and related projects may provide
information on a potential aireraft
that could replace the CH-47 for the
Army mission, or replace the CV-2/
CV-T type aircraft for the Air Force
mission in support of the Army.

In the latter case, the Army would
take a firm and knowledgeable stand
in establishing the acceptability of
the aireraft, since it would be operat-
ing in the Army area.

General Williams said that in the
event that a tilt-wing is found suit-
able to replace the CH-47 and the
CV-2, a determination could then be
made as to proportionate numbers of
this aireraft to be assigned to the
Army for battlefield mobility and to
the Air Force for logistics.

Army development efforts, he ob-
served, “should be placed on full-scale
compound/composgite helicopters
which technical forecasts indicate
may be more suitable candidates as
eventual CH—47 replacements.”

- .M7 - -

Brig Gen Robert R. Williams

In the Utility Taetical Transport
(UH-1D) field, he believes Army re-
quirements are being met but that the
Army will continue study and con-
sideration for the development of a
replacement of the UH-1D with such
improvements as “improved eruise
speed and efficiency, longer endurance
and improved payload and perform-
ance under ‘hot day’ conditions.”

General Williams said that heavy-
lift helicopters, such as the CH-54,
will continue in development. The
Cobra (see May 1966 edition Army
R&D Newsmagazine, page 14) will
remain in the inventory as a supple-
ment to the advanced aerial fire sup-
port system (AAFSS) and will con-
tinue on the procurement list as the
AAFSS develops.

There is “no change"” in the status
of the Army utility airplane, or the
mission support aircraft (administra-
tive). It was emphasized that:

“The Army will continue to obtain
the most satisfactory aircraft avail-
able in meeting its utility (and ad-
ministrative-mission  support) re-
quirements,” the General said. “Air-
craft of this type will be procured
‘off the shelf’ and used on the same
principle followed by large corpora-
tions and other Services in providing
transport for senior staff officers and
officials.”

General Williams “linked arms”
with the military-industry team by
summarizing:

“Our need (Army aviation) is
greater than ever before. Our re-
search and development program is
ever expanding to seek new and ef-
fective areas of performing the Army
mission. Our expanding procurement
and production requirements gener-
ated by the needs expressed by com-
manders in Southeast Asia demon-
strate their high regard for the
responsiveness of aviation support...
our charter for the future is clear...
there are great tasks ahead.”
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(DC Deputy Commander Ends 30-Year Army Career

Maj Gen Charles Billingslea, deputy
CG, U.S. Army Combat Developments
Command, Fort Belvoir, Va., retired
June 30 to end 30 years service in the
U.S. Army.

A native of Chicago, Ill., he was
graduated from the United States
Military Academy in 1936, and com-
missioned in the Infantry.

During World War II, he partici-
pated in the Tunisian Campaign and
was with the 82nd Airborne Division
as the Parachute Brigade deputy

ECOM Personnel Present
5 of 37 Papers at Meet

U.S. Army Electronics Command
(ECOM) employees presented five of
the 37 papers heard by about 250
scientists and engineers from Great
Britain, France, Canada and the
United States at the Ninth Modulator
Symposium at Fort Monmouth, N.J.

Sponsored jointly by the ECOM
Electronic Components Laboratory
and the Department of Defense Ad-
visory Group on Electronic Devices,
the meeting produced an exchange of
information on pulse modulators.

The modulator is the heart of
equipment that converts the informa-
tion carried in electronic form on
radio and similar waves into intelligi-
ble information, audible or visual and
vice versa.

Brig Gen William B. Latta, ECOM
commander, welcomed participants,
and Nigel S. Nicholls, of Britain’s
Royal Radar Establishment, made the
keynote address. Co-chairmen Sol
Schneider and George W. Taylor of
ECOM arranged and conducted the
program.

Papers presented by members of
the ECOM Electronic Components
Laboratory, Electron Tubes Division,
included: “Plasma Properties of Kilo-
ampere Discharges,” John E. Creed-
on; “Deuterium  Cleanup,” Sol
Schneider and Norman L. Yeamans;
“Modulator Performance of One-Kilo-
volt Thyristors,” Frederick Vorkwerk
and Thomas Krueger; “Drive Re-
quirements for High-Voltage Low-
Grid-Current Tubes,” George Taylor;
and “Triggering Mode Study of a
Series Spark-Gap Array,” Schneider
and Anthony J. Buffa.

Presentations were made by sei-
entists from Brookhaven National
Laboratory, Los Alamos Scientific
Laboratory, Stanford University,
Massachusetts Institute of Technol-
ogy, Rome Air Development Center,
and a number of U.S. industrial lab-
oratories.
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commander during the Sicily jump.
He was chief of the Pathfinders for
the Salerno jump and executive officer
of the 504th Parachute Regiment dur-
ing operations in Naples, Volturno,
Cassino and Anzio. He next com-
manded the 325th Glider Regiment in
combat during the First Allied Air-
borne Drops in the Arnhem-Nijmegan,
Holland, through the Central Euro-
pean Campaigns, and in the occupa-
tion of Berlin.

Following his return to the United
States as chief of staff, 82nd Airborne
Division, he served in the Plans Sec-
tion of Army Ground Forces, Fort
Monroe, Va., and on the faculty of
both the Army Command and General
Staff College and the Army War Co-
lege until assigned to Korea in 1950
with the Operations Research Office.

Graduated from the Army War
College in 1953, General Billingslea
was assigned as chief of Plans,
SHAPE Headquarters, Paris. Follow-
ing completion of the Harvard Ad-

Maj Gen Charles Billingslea

vanced Management Program Course
and graduation from the National
War College, he was assigned in 1958
to the Department of Defense as
deputy director, European Region,
International Security Affairs. From
1961 to 1962 he was in Korea as
deputy and later as chief of staff,
U.S. Eighth Army.

Sanders Succeeds Orman as Latin America DRO Chief

Success as commander of the U.S. Army Research and Development Group
Far East, including award of the Legion of Merit and one of the rarest
honors of the Japanese medical profession, has carried Col Arvey C. Sanders
to a similar assignment in Rio de Janeiro, Brazil.

Effective July 1, Col Sanders succeeded Col Leonard M. Orman as com-
mander of the U.S. Army Element and chief of the Defense Research Office—
Latin America. Col Orman had served since the DRO-LA was established
in July 1962 and is now assigned as Director of Developments, Army Weapons
Command, Rock Island Arsenal, IIL

The Legion of Merit was awarded to Col Sanders for his work in ex-
panding the Army’s research programs in the Far East and establishing
“a superb rapport” with the Japanese biomedical research community from
1962-65. He became one of four non-Japanese and the first non-physician
to be elected an honorary member of the staff and faculty of the 100-year-old
Kitasato Institute, in Tokyo. The U.S. Army R&D Group Far East is in Tokyo.

Since May 1966 Col Sanders had served as special assistant to Col
William D. Tigertt, director, Walter Reed Army Institute of Research
(WRAIR), Washington, D.C., where he had served previously in top bacterio-
logical research positions.

Col Sanders is a veteran of 29 years in the Army Medical Service.
He served as chief of the Department of Bacteriology at WRAIR (1959-62)
and as chief, Biological and Medical Sciences
Branch, Army Research Office, OCRD (1957-59).
Earlier assignments at WRAIR were as assistant
chief, Respiratory (Virus) Diseases (1956-57)
and chief, Diagnostic Section (Bacteriology),

Awarded The Army Surgeon General’s “A”
Award in bacteriology for professional excellence
as one of the top scientists in the field, Col
Sanders has an MS degree in bacteriology and
a doctorate in microbiology from the University
of Maryland, College Park.

Mission of the Defense Research Office Latin
America, like those of the Europe and Far East
research offices is to coordinate and facilitate
scientific liaison between U.S. Army scientists
and foreign scientists, including the exchange of
scientific and technical information. The office
also coordinates the support of research efforts

Col Arvey C. Sanders of interest to the U.S. Army through grants.
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Joint Effort Produces Standards for 1723 Glass, 7940 Fused Silicas

Six permittivity standards for 1723
glass-and 7940 fused-silica are now
available as a result of cooperation
among the U.S. Department of Com-
merce National Bureau of Standards

(NBS), the National Physical
Laboratory (NPL) of England, and
the National Research Council

(NRC) of Canada.(V)

These standards, announced by the
NBS Office of Standard Reference
Materials, are intended for use in
checking and improving measurement
systems for complex permittivity. The
1723 glass and 7940 fused silica have
been certified for permittivity (i.e.
dielectric constant) in three sizes
each as standard reference materials

Table 1. 1723 Glass

Fre- relative loss tangent
quency permittivity x 10%

Hz . .
103 6.314 +~ .38% 8,65+ .74
10+ 6.3056 = .31% 9.00 = .74
105  6.293 + .419% 10.083 + .68
10¢ 6278 + .36% 11.69+ .73
107 6.2656 = .38% 14.64 + .83
108 626 *=.60% 20. =11
101 6.207 = .38% 535 *=1.1

Table 2. 7940 Fused Silica

108 3.8350 = .30% 186+ .84
10+ 3.8317T +.30% 114 .79
105  3.8265 +.31% 0.383 = .69
106 3.82656 + .31% 0.34 = .T4
107 3.8268 = .37% 0.20 = .86
108 383 =+=.67% 1. =120
101¢  3.8315 = .37% 1.46+ .84

Dr. Thomas Addresses BRL

On Research Management

Dr. Jay Tol Thomas, Director of
Research and Laboratories, U.S.
Army Materiel Command, was guest
speaker at the semiannual meeting of
the Army Ballistic Research Labora-
tories’ Scientific Advisory Committee
at Aberdeen Proving Ground, Md.

Dr. Thomas addressed industrial
and academic scientists who assist the
staff of the Ballistic Research Labora-
tories in program planning on
“Management of Research and Lab-
oratories of the Army Materiel Com-
mand.”

Members of the committee present
were Prof. Walker Bleakney, Prince-
ton University; Dr. Bernard Lewis of
the Combustion Institute; Prof.
Joseph E. Mayer of the University of
California, San Diego; Maj Gen
Leslie E. Simon, U.S. Army (Ret.),
who served as director of BRL from
1941 to 1949; Dr. H. J. Stewart of
the California Institute of Technol-
ogy; and Dr. L. H. Thomas from the
Watson Laboratory of IBM Corp.
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for $87.50 each.(?)

The glass standards are certified
for relative permittivity of approxi-
mately 6.3 in the range of 10® to 1010
Hertz (see table 1). NBS Standard
No. 1501, 1723 glass, is a rough-cut
blank, 214 X 2% X 3 in., for making
a 2-in. disk for low-frequency,
capacity-type holders. NBS Standard
No. 1502, 1723 glass, is a rough-cut
blank, 1 X % X % in., for X-band
waveguides. NBS Standard No. 1503,
1723 glass, is a rough-cut blank, 134
X% by % in., for making a
nominally 1-in. eylindrical waveguide
for dielectrometers.

The fused silica standards are
certified for relative permittivity of
about 3.83 in the range of 103 to 1010
Hertz (see table 2). NBS Standard
No. 1504, 7940 fused silica, is a
rough-cut blank, 214 X 2% X 0.015
in., for making a 2-in. disk for low-
frequency, capacity-type holders. NBS
Standard No. 1505, 7940 fused silica,
is a rough-cut blank, 1 X % X % in.,
for X-band waveguides. NBS Stand-
ard No. 1506, 7940 fused siliea, is a
rough-cut blank, 134 X 1% X 3% in.
for making a 1-in. cylindrical wave-
guide for dielectrometers.

(1) For further information, see

International Comparison of Dielec-
tric Measurements, by H. E. Bussey,
J. E. Gray, F. C. Bamberger, E.
Rushton, G. Russell, B. W. Petley and
D. Morris, IEEE Transactions on In-
strumentation and Measurements,
IM-13, No. 4, 305-311 (Dec. 196}).

(2) For a complete list of NBS
standard -materials, sece Standard
Reference Materials: Catalog and
Price List of Standard Materials
Issued by the National Bureau of
Standards, NBS Misc. Publ. 260.
Available from the Superintendent of
Documents, U.S. Government Print-
ing Office, Washington, D.C. 20204,
for 45 cents.

The values given in the tables are
expressed relative to vacuum, not air.
Each value is an average of several
measurements made by NBS and, at
most frequencies, by NPL and NRC.
Each laboratory’s result was weighted
inversely as the uncertainty quoted
by that laboratory.

The uncertainty(*) given in the
table represents the uncertainties nor-
mally quoted by the several labora-
tories, suitably combined and then
increased to allow for possible. in-
homogeneity of the material from
which this specimen was cut.

Brig Gen Boles Assigned as ATEC Deputy CG

Three consecutive major assign-
ments in research and development
over the past seven years are part of
the broad background of experience
Brig Gen John K. Boles, Jr., takes
into his new duties as Deputy CG of
the Army Test and Evaluation Com-
mand.

Prior to reporting recently at Aber-
deen Proving Ground, Md., General
Boles was the director, Joint Re-
search and Test Aectivity, U.S. Mili-
tary Assistance Command in Viet
Nam. From 1962 to 1964 he was as-
signed as deputy and chief of the
Requirements and Development Divi-
sion, the Joint Staff, J-5, in Washing-
ton, D.C. He was executive officer,
Office of the Chief of Research and
Development under Lt Gen Arthur G.
Trudeau from 1960 to 1962, and,
Senior Military Adviser, U.S. Army
R&D Operations Advisory Group, Re-
search Analysis Corp., from 1959 to
1960.

Born in the Philippines in 1916, the
general is a member of an Army
family and a 1939 graduate of the
U.S. Military Academy, West Point,
N.Y. He was commissioned in the
Cavalry and served with the 8rd
Armored Division in Edrope during
World War IL

An ardent hunter and marksman,

General Boles has been a member of
the National Rifle Association since
1928. He fired in the National Rifle
Matches with Army teams on two oe-
casions and won the Army’s Distin-
guished Marksman Badge.

His decorations include the Silver
Star, Soldier’s Medal, Bronze Star
Medal, Air Medal, Army Commenda-
tion Medal and the Purple Heart.
With the exception of the Silver Star,
all were awarded two or more times.
General Boles also holds the French
Croix de Guerre and wears the Bel-
gian Fourragere.

Brig Gen John K. Boles, Jr.
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Neoprene-coated nylon membrane

simplifies construction of a complete
assault airfield after the site has been
cleared, graded and compacted.

ol Sar -
Panels are anchored to the ground
with steel “tacks.” Edges are then
reinforced with two layers of mem-
brane surfacing and cemented in place.

P

Should damage occur during opera-
tions, repairs are simple. A patch is
cut from the spare membrane panel
and cemented under the damaged area.

Temporary tactical airfields and
heliport smay soon go on “short order”
lists of the Army and Air Force
through use of a newly developed
neoprene-coated nylon surfacing mem-
brane.

The material expected to turn the
trick has been subjected to extensive
field trials in the United States by
the two Services and is being tested
in Viet Nam under combat conditions.

Integrated engineering/service tests
of the T-17 Airfield Surfacing Mem-
brane were completed recently at Fort
Campbell, Ky. The Army Test and
Evaluation Command (TECOM)
Armor-Engineer Board, served as the
executive agency for the overall proj-
ect, and also performed service test
portions of the evaluation.

Engineering tests were conducted
by the Army General Equipment Test
Activity, Fort Lee, Va., another
TECOM element, with the support of
laboratories and technicians of the
Army’s Engineer Waterways Experi-
ment Station, Vicksburg, Miss.

Aviation units for the tests were
provided by the Army Aviation Test
Board, a TECOM command at Fort
Rucker, Ala., and the U.S. Air Force
Tactical Air Command (TAC). Land-
ings and takeoffs with C-130 cargo
aircraft were tested by TAC while
the Board flew missions involving
Caribou and Mohawk type aircraft
(CV-2 and OV-1 aircraft).

Evaluation of the T-17 membrane
surfacing involved construction of a
complete assault airfield at Fort
Campbell by the 27th Engineer Bat-
talion (C). The installation, made
entirely from the T-17 material, con-
sisted of a 3,000-foot runway, parallel
taxiways and a parking apron. Con-

‘Surfacing Membrane Offers ‘Short Order’ Airfields

struction of the airfield conformed to
TAC criteria.

The experimental material is in-
tended for use in constructing stable
dustproof and waterproof surfaces for
temporary  airfields. Installation
methods and techniques are not com-
plicated or time-consuming.

An Army engineer battalion, for
instance, can spread and secure 31 of
the experimental membranes (enough
for construction of a 3,000-foot run-
way) in approximately three days.
Laying out the surface is a relatively
simple task, once a site possessing
sufficient soil strength has been
cleared of trees and other ground
obstacles, and graded.

The accordion-folded panels, pack-
aged in wood crates, are dispensed
directly from cargo trucks. Aligned
and straightened by hand, each of the
78~ by 100-foot panels is anchored to
the ground with giant steel “tacks.”

Joints are construeted by overlap-
ping adjoining edges and securing
them in place with tack anchors and
liquid adhesive to form waterproof
seams. Side edges are fastened in
V-trenches dug at the sides and ends
of the emplaced surface. The ditches
are then backfilled and compacted to
form smooth shoulders.

Surface repairs are made by posi-
tioning a piece of membrane under
a damaged area and cementing it in
place with adhesive.

Before field testing began at Fort
Campbell, sections of the surfacing
were sent to Fort Lee. There engi-
neering data relative to the physical
characteristics of the material were
developed by the Army General
Equipment Test Activity.

U.S. Air Force C-130 (Hercules) “touches down” successfully on the completed
runway during tests conducted at Fort Lee, Va. The runway was constructed
entirely of the experimental airfield membrane which is fabricated from nylon.

16 ARMY RESEARCH AND DEVELOPMENT NEWSMAGAZINE

JULY-AUGUST 1966




Special instrumentation equipment
and environmental chambers were
used on samples of the material eval-
uated by technicians to determine
toughness, resiliency and resistance to
flame, abrasion, oil, chemicals, sol-
vents and extreme temperature
changes.

During the service test, technolo-
gists made studies of the time and
manpower requirements involved in
constructing and dismantling the
temporary airfield. Resistance to
wheel stresses imposed by C-130 air-
craft in executing landings, making
tight turns, preparing for and taking
off from the experimental surface,
came in for special attention.

After more than 400 landings and
takeoffs had been made by Army and
Air Force aircraft, membrane from
the taxiway and parking apron was
picked up and shipped to Viet Nam
for further testing. Additional mem-
brane also was procured for this
purpose.

A heavier surfacing, called the
WX18 membrane, is being tested on
the touchdown areas at each end of
the Fort Campbell runway to deter-
mine if tears resulting from aircraft
landings can be eliminated. If the
WX18 material proves satisfactory,
an airfield constructed with a combi-
nation of the two membranes would
require virtually no maintenance.

Army Awards DCS to German MBT Chief

Achievements as Federal Republic
of Germany (FRG) program man-
agers for the joint U.S./FRG Main
Battle Tank (MBT) Program have
earned Dr. Fritz Engelmann the U.S.
Army’s Distinguished Civilian Serv-
ice Medal.

Secretary of the Army Stanley R.
Resor presented the Army’s highest
civilian award to Dr. Engelmann in
mid-June, citing him for outstanding
contributions to the success of the
recently completed MBT design phase.

Distinguished leadership was dem-
onstrated by Dr. Engelmann, the
citation stated, in melding two dis-
tinet groups of military and civilian
professionals from diverse cultural,
linguistic, technical and national

backgrounds into one effective work-
ing team.

The cost-sharing partnership agree-
ment between the U.S. and FRG to
develop a major weapons system was
termed “unique in the annals of U.S.
Army history.” Dr. Engelmann served
on the 2-member Program Manage-
ment Board that implemented the
August 1963 agreement.

Promoted recently to chief of Sub-
division T-4 (Aviation and Space)
Division T, Federal Ministry of De-
fense, Dr. Engelmann has been
succeeded as MBT program manager
for the FRG by Col Helmut Schoene-
feld, who has a PhD degree in en-
gineering from the Munich Institute
of Technology.

Col Chambers Succeeds Wisehart as Picatinny CO

Col John S. Chambers, Jr., became commanding officer at Picatinny
Arsenal, Dover, N.J., when Col Henry H. Wishart recently retired after

31 years of military service.

After completing a tour as Ordnance officer, First Corps, Korea, Col
Chambers attended the Industrial College of the Armed Forces in Washing-
ton, D.C., until assigned as deputy CO at Picatinny in June 1965.

A 1940 graduate of Rice Institute, with BS degrees in both mechanical
and electrical engineering, he began active duty in the U.S. Army at the
San Antonio Arsenal in 1941, then served in the European Theater of Opera-

tions with the First, Third and Sixth Armored

Divisions until 1946.

Other Assignments include service with the
(1946-48) ;
Office, Chief of Ordnance (1948-50); Ordnance
Board at Aberdeen Proving Ground, Md. (1950-
52). During 1952-53 he attended the Command
and General Staff College before taking com-
mand of the Ordnance Center at Red River

Military Distriet of Washington

Arsenal, Texarkana, Tex.

Following service with the Military Advisory
Assistance Group in Athens, Greece (1954-57),
Col Chambers attended the Armed Forces Staff
College. He served as chief of the Special Weap-
Field Command,
Defense Atomic Support Agency, Sandia Base,
N..Mex., from 1957-61, then as commanding offi-
cer of North Depot and Seneca Army Depot,

ons Unit Training Division,

Romulus, N.Y., until 1963.
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Col J. S. Chambers, Jr.

Army, Interior Dept. Join
In Water Purifying Effort

Major contributions to sea water
desalting technology and purifica-
tion of eontaminated water are the
objectives of an invitation for pro-
posals on engineering studies, design
and plans and specifications for new
equipment.

Under terms of a recent arrange-
ment, the U.S. Engineer R&D Lab-
oratories at Fort Belvoir, Va., will
cooperate with the Department of
Interior's Office of Saline Water in
studies and testing of the new equip-
ment. The contractor is expected to
complete work early in 1967. All pro-
posals were received by the Office of
Saline Water by Ma