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Dr. Eberhan:h Re('htin

JPL Executive Succeeds
Herzfeld as ARPA Head

Dr. Eberhardt Rechtin. a diMmgUlshed
cienti t of lhe Jet Propul ion Laboratory

at the ahf, rnia In lItute of Technology
for the p t 18 years. bas ucceeded Dr.
Charles M. Herzfeld as director of the
Advanced Re.search Projects Agency.

Until he filled the vacancy left by Dr.
Herzfeld's resignation to enter private
industry. Dr. Rechlin was~ iSlantdlrector
of the J PL for Trac~ing and Data Acquisi
tion. In his new duties he will b~
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development that represent rapid re
ponse to critical requirements in South~

east ia.
In acclaiming that role. as well as the

numerous scientific achievements of
Labs over a quarter <;entury ofoperation In

>erving needs of Ihe U.S. Army for
progress 10 providing better food. cloth
ing and materiel for lighting men, visitlOg
dignitaries sparked the pride of -Labs
workers.

ccolades carne from Director of Dc
fense Research and Engineering Dr. John
S. fosler Jr.. Assistanl Secretary of the
Army (R&D) Dr. Russell D. O·Neal.

(Continued on pl/(:e 3)
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Celebration of Ihe 25th anniversary of
the founding of the U.S Army Natick
(.1a55.) Lal>oratofles. Dec. 7-8. proVIded
the occasion for leaders of the Depart
ment ofDefense. academic institutions and
Indu lry to pay tribute to N-Labs' achieve
ment,

"founder' Day" served parllcularly 10
direct meritOriOUS attention to the numer
ou end product> of -Labs re-ear h and

Ceremonies Jan. 31 Commemorate Explorer I's Decade in Orbit
Explorer I will begin it> second

decade in orbit at 10:56 P.M. (EST) Jan.
31 a the nation'. Ii....t earth atellite,
launched by the U. Army as pari of

merica's contribution to cientific re·
"'arch during the Intemallonal Geophysi
cal Year (IGY).

Expected to continue in orbit for nt

least another year. Explorer I IS circling
the eanh every 101 minutes. It has been '"
pace longer lhan any other man-made

objec!.
Explorer I was launched just 84 days

after the U.S. Army received Department
of Defense authority to atlemp' placing a
satellite in orbi!. That phenomenal
achievement will be celebrated Jan. J I
in Washington. D.C.. by an e timaled
1.200 to 1.500 members of the Depart
ment of De(ensc-indu£try-academic scien
tific team that combined to rna\; it
possible.

The world-ren woed Jet Propul ion
Laboratory of lhe California Institute of
Technology. which has had a dom,"ant
role in the Uni ted tates space achieve
ment since the "race to the moon" was
tnned. h3' <;cheduled a ymposllIm and

,r:onlinutd an Pi.J.!l~ I)

~~IST" 'T ~E('RETAR) of the Army
(R&D) Ru .ell D. O'''Iea.l pin Arm'
()Ul landing Ch·ilian Sen;re 'Iedal on
Bri. (,t'n G~orKr", F. Doriot (Rf"I.).
prf"loiidrnl~ mpri~an R&D Corp.
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requirement. a lab may be the 010 I
efl'icient way to fulfill a rcquirement.

Fourth, there are technical areas and
situations in which we have not stimulated.
or cannot sti mu late. an adequate capabil.
i(y oUlside the government and we mUSl

pursue an orderly program of R&D. For
example, much of the work of your lab on
the design of field food systems can be
regarded as this sort of a problem.

We are enthusiastic about the need and
the potential. for in·house labs. now and
in the future. There are always difficult
administrative problems in any large
organization, no matter what its function.
But because in-house labs are a critical
component in the system to fulfill na
tional ecurity goals. both Secretary of
Defen e Mc. amara and I are prepared to
provide any member of any in-house lab
taff, and any manager inOuencing any

Jab' effectiveness, our whole-hearted per
sonal support for the improvements that
we all recognize are necessary.

Over the pa t 18 momh, we have
worked hard to improve certain technical
management procedures and operations of
the Defense laboratories. Last week I met
with Directors of Laboratories, including
Dr. Jay Tol Thoma.~, to appraise our
progress to date. We have made more
progress than many thought we would, and
we will make more. We are OD the verge
of solving all the 42 administrative
problems identified early last year. Let
me summarize, and give you two exam
ples.

At the present time, 80 percent of the
identified problems have either been
"solved" or we have implemented a time
ph~cd method for olution. We are
concentrating on the remainder, and by
the end of thi month, we will have made
a m~or denl in each of the llnsolvcd One.
Let me cite two examples of problem
and action.

Tlrr Problrm - Relative lack of
involvement of many labs in important
systems and military decisions.

The ActlUlI - A1 least five major
laboratories in each military department
have been given new or augmented assign
ments with clear respon ibilities in an
important problem area and with respect
to the associated systems.

Tire Problem - Laboratories do not
have adequate local control over their
research and exploratory development
programs. Control over program. is frag.
mented.

Tile A~lion - In FY 67 we experi
mented in the Air Force with a concept of
"one program element per laboratory."
This worked OU1 well. Both the Navy and
Army have agreed 10 select, on a trial
basi, Ihree or four of their principal
mi ion-oriented laboralorie and 10 pro
vide single element funding of research
and expl ratory development with a high

(Continued on page 30J

Foster Keynotes N-Labs' 25th Anniversary

. . .Today we commemorate the fDund
ing of the Natick Laboratories. In shon,
congratulations! You have been successful;
your role has been extremely significant
for our country; and you have an importanl
and exci ti ng fu t ure.

The Natick Labs are primarily con·
cerned with the combat soldier. We knDw
that his courage, training, morale aDd
effectiveness mean the difference between
victory, tale male or defeat. No matter
how sophisticated our weapons and logi 
tic ystem, the soldicr is the kcy to
combal effectiveness. Vital ground always
mUSI be gained and held by fOOl soldier<
who must fight the environment as well
a the enemy. So your job - to consider
the man and his needs - is absolutely
es ential.

This Army in-house laboratory i a
tribute to the foresight and wisdom of such
men as General Doriot, head of the
Quartermaster Corps' R&D in 1942 and
General Gregory, Quartermaster General
in 1945. These men and their associates
understood the R&D system. They sa w
the need to bring together several scat·
tered fragments of the Army's R&D
activities, and fashion a full peetrLOm
R&D center, with activities ranging from
research through product standardization.

You are now equipped with the most
modern toolliO of iIOcicncc and engineering,
concenlrating on high-priority programs
carefully lUned tD lhe urgenl needs of Lhe
combat ~Idier. Many Sleps being taken
today to strengthen other in-house labora
tories emulate the concepts underlying the
creation of the Natick Laboratori"".

Let me try to be quite clear about Ihe
fundamental reason for requiring abso·
lutely first class in·house laboratories in
each of the ·filiUlry Departments. First.
we need - and the contlicl in Southea I
Asia has strongly reinforced our under
standing of this need - a technological
capability for quick responses to unpredic
table needs and opportunities emerging
from actllal combat.

Second. we need an experienced "coup
ling agenl" bel ween the entire R&D
commullllyand the military commanders
and planners. This coupliDg can be
achieved best through an in-house lab
structure when this structure is carefully
designed and astutely managed.

Third, there are some unique military
needs which can be most effectively mel
through an imegrated in-house lab team
without con tractors· support. For example,
when we do not expect a large production

DireClor of Defense Re.etlrch (Inti
Engiruering Dr. John Foster Jr. gave
thp keynotp (Lddr.f!u at the 25th anni
['tor'..." "jo"oundpr', Dn:r" rplebrucwn
a' .he .. Army Natick (Ma... ) Lab·
oratorie., Dec. 7-8. Tlr.i! miljorporrion
o[ hi. addre.. ["ICo",",

January, 1968Vol. 9, No.1

2 ARMY RESEARCII A D DEVELOPMENT NEW l\IAGAZl E JANUARY 1968



MBj Gen RiehardJ. Merer

buHding and operation of ground tations
to relay communications from 18 satel
lites put into orbit 22,000 miles high.

As director of the Army'S communica
tions upport of the Defense Communica
tion Agency, he was a prime mover in the
establishment of extensive wide band,
tropospheric caller and microwave sys
tems that brought tomorrow's communica
tions to the world today.

General Meyer's 39·year career in
cludes services in three branches. He was
commi sioned in the Field Artillery
when he graduated from West Point in
1933. He trartsferred to the Army Air
Corps in 1935 and won his wings in
advanced training at Randolph and Kel
ly Field. He was detailed to the Signal
Corps in 1938 and hi ftfst command was
Company B, 5 Ist Signal Battalion, Fort
Monmouth, NJ.

General Meyer is a former commander
of the Army's Signal Training Center at
Fort Gordon, Ga. Before he assumed
command of STRATCOM, he was deputy
chief of staff, Individual Training, Conti
nental Army Command. Fort Monroe,
Va.

His decoration include the Legion of
Merit, Bronze Star, French Legion
d'Honneur, Officer, French Croix de
Guerre. and Italian Medal of Valor.

STRATCOM Commander Mlli Gen
Richard John Meyer, credited by top
leaders in the Department of Defense for
outstanding achievement in directing the
building of a worldwide Army commun
ications system, will retire thi month
after almost 39 years military service.

General Meyer has headed the Army
Strategic Communications Command
since 1964 and also is CG of the U.S.
Army Electronic Proving Ground, Fort
Huachuca, Ariz., where STRATCOM HQ
moved a year ago from Washington, D.C.

STRATCOM now is a global organi
zation of more than 50,000 people in 28
foreign countries. Six general officers and
nine major Army communications com·
rnands report to General Meyer.

The largest of these, the 1st Signal
Brigade in Vietnam, now a pan of
STRATCOM-PA IFIC, currently has a
strength of 20,000 men, the biggest com
munications organization in Army history.

General Meyer pioneered the "dual
hat" relationship throughout his com
mand. Each of his commanders, from
Europe to Hawaii and from Alaska to
Panama, serves as a deputy chief of staff
for communications~lectronics for the
area Army commander as well as his
function as a STRATCOM commander.

General Meyer recently completed
three major organizational moves. In
coordination with Lt Gen Robert Hackeu,
commander of the Army Air Defense
Command (ARADCOM), he e tabli hed,
a STRATCOM Signal Group (Air De
fense) at Colorado Springs.

As part of this effort, he established a
STRATCOM Sentinel (formerly Nike
Xl Resiaent Qffice attached to the Sen
tinel Systems Command at Redstone
Arsenal. Huntsville, Ala. Effective Nov.
J, he merged the 1st Signal Brigade in
Vietnam with STRATCOM-PACIFIC.

This command operates a massive com
munications system stretching from Ha
waii to Okinawa to Japan, the Phili~

pines, Korea, Thailand, and Vietnam.
General Meyer also has directed the

(Continued/rom pa~e /)
Army Materiel Command Deputy for
Research and Laboratorie Dr. Jay Tol
Thomas, and from noted educators and
industrial executives.

(Excerpts from Dr. Fo ter's keynote
address appear on page 2. The principal
part of the program was recorded for
transcription and distribution to interest
ed agencies by the National Academy of
Sciences-National Research CounciL)

Problems of clothing and feeding the
combat soldier were discussed in major
presentation by Dr. Milton Harris,
chairman of the American Chemical
Society, and Dr. Emit M. Mrak, chancel
lor, University of California at Davis.
"The Environment and Man" wa the
topic of Dr. Harwood S. Belding, Gradu
ate School of Public Health. Univer ity
of Pittsburgh.

Dr. William O. Baker, vice pre ident
for research, Bell Telephone Laborator
ies, presided at a series ofpresentations on
"Looking Forward:' Speakers were Dr.
Herman F. Mark, Polytechnic Institute of
Brooklyn, "Polymer Science"; Dr. Wil
liam B. Reynolds, vice president for
research, General Mills, Inc., "Food
Science"; Dr. Lloyd M. Beidler, profes
sor of biophysics, Florida State Univer
sity, "Looking at Physical Sciences, Bio
logical Sciences and Behavioral
Sciences:'

Assistant Secretary of the Army Dr.
Russell D. O'Neal, banquet speaker,
lauded N-Labs accomplishmeots in meet
ing urgent requirements ofcombat soldiers
in Vietnam. He also reviewed some of the
urgent work ahead. N-Labs Scientific
Director Dr. Dale H. Sieling presided.

Dr. Jay Tol Thomas expressed the
regrets of General Frank S. Besson Jr.,
CG of the Army Materiel Command,
because prior commitments prevented his
participation in the celebration.

In commending contributions of?o./-Labs
to materiel needs in Southeast Asia, Dr.
Thomas read lellers of appreciation and
praise from Lt Gen L. W. Walt, U.S.
Marine Corps deputy commander, and
Maj Gen Charles H. Rodman. MC,
commander, HQ Aerospace Division, Air
Force ystems Command.

One of the highlights of the ceremonies
was a pre entation by Brig Gen Georges
F. Doriot (USA, Ret.), "Research,
Past and Present," in which he
discussed the creation of the predecessor
organization of the Natick Laboratories.
He served as chief of the Military
Planning Division that set up the organi
zational structure in response to urgent
requirements in World War II.

The then Col Doriot established the
firm foundation for Natick a a well
staffed research and development center
forthe Quarterm ter Corps by bringing in
outstanding experts in every field 
explorers and ienti who had tOOied
arctic, desert and jungle climate and

Natick Laboratories Celebrate 25th Anniversary ~~~:U~;e:'d~~7.X~~~ ~~i~~:
terrains and also were qualified to mobil- this capacity for 25 years.
ize quickly the assi lance of industry. Acknowledgement was made also of

Dr. O'Neal pre ented Brig Gen Doriot the contributions of Dr. Ralph G. H. Siu,
a Certificate of Commendation that rec- now Deputy Director of Development
ognized him as "The Founder of Army (Plans), U.S. Army Materiel Command,
Research and Development in Support of for his research on microbiological deter
the Combat Soldier:' ioration of materiel. Commendation was

Great credit was acknowledged at the expr ed also for the late Dr. Stuart A.
celebration to the 25-year record of Hunter. who e "energetic and persistent
assistance of the National Academy of efforts (as scientific director) contributed
Sciences-National Research Council. significantly toward making the e labor
Through the Advisory Board on Military atories pos ible."
Personnel and its committees, the NAS- "... This organization (consisting
NRC provided critical assistance to N- currently of about 1,800 employes) has
Labs during World War II and has continued to press toward its objective,"
continued in this role. Slated one tribute, "to support the combat

Particular praise was directed to Dr. W. soldier with food, clothing and equipment
Lawrence Bass and Dr. W. George Parks, which will make him the most efficient
chairman and executive secretary of the of any fighting man in the world."

World Communications Leader Retires
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Ceremonies Jan. 31 Commemorate Explorer I's Decade in Orbit

EXPLORER lsalelJjte ha - b en in space long r than any olher man-made obje I.
Inslrunlent carrying section (forward) and the final- tuge rocket (rear) orbit 3S a
single unit. Fanning oul from the midsection is the antenna, made up of whip
like rods with weia:hlcd hall on lhe ends. The rOlational spin of the satellile
f()1"eed the antenna oul from the ateUi'e. Vital data was transmiue.d for 63 daY8.

open house Feb. I and 2 in Pasadena.
The National Press Club in Washing

ton wi II be host to between 200 and 300
U.S. and foreign journalists and sele~ted

members of the Explorer I "team" at a
lincheon Jan. 3 '- Dr. Wernher von Braun.
Director of the George C. Mar hall
Space Flight Center (MSFCJ, and Dr.
William H. Pi~kering, Dire~tor of the Jet
Propu Ision Laboratory (J PL), will be
guest speakers.

Present also at the head table wi II be
Dr. James A. Van Allen, the University
of [owa s~ientist and professor noted for
his discovery of the "Van Allen radiation
belts" in the upper atmosphere; Maj Gen
John Medaris (Ret.), CG of the U.S. Army
Ballisti~ Missile Agency at Redstone
which laun~hed the Explorer I, Dr.
Kurt Debus, Dire~IOr of the Kennedy
Spa~e Flight Center; and Thomas F.
Morrow, vi~e president, Defense and
Space oroup (Diversified Products)
Chry ler Corp.

Joint sponsors of the reception, expect
ed to draw more than 1,200 persons to the
Washington Statler-Hilton Hotel the
evening of Jan. 31, are the George
Washington Chapter of the Association of
the U.S. Army (AUSA) and a group of
about 50 space pioneers headed by Senator
John J. Sparkman of Alabama as honor
ary chairman.

General chairman of arrangements is
Lt Col Charles M. Parkin Jr., a retired
U.S. Army Corps of Engineers offi~er who
is a member of the group of 50 and also of
the AUSA. Mayor Glenn H. Hearn of
Huntsville and James E. Record, chair·
man of the Madison County Board of
Supervisors, will bead a delegation of
200 Alabama "Space Age Pioneers."

Secretary of the Army Stanley R.
Resor will present commemorative ster
ling silver medaHions to five men
recognized for their outstanding contribu
tions to the laun~hing of Explorer '
Selected for this distinction as a highlight
of the reception are Dr. von Braun, Dr.
Pickering, General Medaris, Dr. Van
Allen and Thomas Morrow.

A further honor for these men will be
the presentation of a scroll for achieve
ment. On behalf of 10 representative., of
lhe entire journalistic community report·
ing on space age a~tivities, Eric Berghausl
will present the scroll. Known as the
bingrapher of Dr. von Braun, he is a
former editor of Missiles and Rockets
magazine. Peter S. Hackes, NBC news
commentator and a member of the group,
will preside as master of ceremonies.

Silver medallions will be preseoted
also to 18 companies that made m:ljor
contributions to the launching of Explorer
I and are supporting the reception, name
ly: Chrysler Corp., Ro~ketdyne Corp.,
Reynolds Metal Co., Design Consultants
of New York City, Lear-Siegler Corp.
(Halamore Electronics Co.), Diversey

Engineering Co. of Chicago, Lockheed
Aircraft Corp. (Grand Central R~ket

Co.), and
Ford Instrument Co. of Sperry Rand

Corp., Marquardt Corp. (Cooper Devel
opment Corp.), General Electric Co.,
Globe Industry, fnc., Waste King Corp.,
Sprague Electric Corp~ Curtis -Wright
Corp., Floturn, Inc. (Lodge and Shipley
Corp.), Brown Engineering Co., Inc., R.
H. Osbrink ManufacturingCo., and Radio
phone Co.

Additional recipients of the commem
orative medallion will be 200 individ
uals who will be nominated by their
companies for the roles they played in
making possible the launching of Ex
plorer I. The concept of this award is that
individuals often go unrecognized for work
~redited tn their firms.

Accompanying each of these medal
lions, which will be mailed out afler lhe
reception, will be a card that will read:
"Your name was submitted and you were
selected as a Pioneer of lhe Space Age.
Please accept this as a symbol of our
appreciation for your dedication, your
contributions and yourenthusiasl icsupport
of the pace program."

JET PROPULSION LABORATORY
ceremonie io celebration of the launch
ing of Explorer I will include addresses
by Dr. Homer Newell, "A Look Ahead
in Space Research"; Dr. Jame Van
Allen. "Scientific Consequences of the
First Explorer"; and Army Chief of
Research and Development, Lt Oen Aus
tin W. BellS. Dr. Joseph Kaplan, profe 
sor of physics, University of California at

Los Angeles, will discu s the Interna
tional Geophysical Year from his view as
chairman of the U.S. National IGY
Committee.

On the night it was launched at Cape
Canaveral (now Cape Kennedy), the then
unnamed satellite hardly seemed an
instrument of destiny. It looked, someone
said, like a cedar fence post painted in
alternate silver and white stripe. Even
from the blockhou e window 500 feet
away, it was difficult to discern the
satellite perched atop the 68-foot-tall
Jupiler C vehicle. It was immediately
lost from mortal view at four seconds
before to:48 P.M. (EST), when the souped
up Redstone ballistic missile - first
stage of the composite Jupiter C 
howled into life, then lifted slowly out
of a weh of earchlight heams into lhe
dark ness above.

Four hundred and 29 seconds later the
satellite was injccted into orbit, sti II
attached to the burned-out motor case of
the Jupiter C's fourth stage. The cylindri
cal package of satellite and molor case
measured 80 inches from tip to tip,
and weighed 30.8 pounds. A mere 10.6
pounds of scientific instrumentation was
wedged within the 6-inch diameter hell
of the sateHite. Somewhere in there, too,
rode the prestige of the United States.

Initial estimates placed the satellite's
orbital lifetime a a few years. Now it is
expected to remain in pace until 1969 or
later. At the low point of its orbit, it is
coming within 208 miles of earth.
Time and gravity are conspiring to drag it
down into the atmosphere which it eventu-
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Army Ordnance Technical Intelligence,
helped to collect 130 of the key German
rocket specialists, headed by Dr. Wemher
von Braun, and bring them 10 the United
States. They later became U.S. citizens
and gave the Uniled States rocket pro
gram a significant boost.

While Sands (N. Mex.) Missile Range,
then the While Sand Proving Ground,
was buzzing wilh activity on several Army
missile projects by the fall of 1945. One
was the firing of America's first liquid
propelled supersonic rocket, Ihe Wac
Corporal, 10 an allilude of 43 miles.
Firing of captured German V-2 rockets
began there in May 1946.

The pace of progress was reflecled by a
2-stage rocket, a modified V-2 carrying a
JPL-developed Wac-Corporal, to an alti
tude of 259 miles on Feb. 24, 1959 - a
record nol equalled for eight years. This
work provided the basis for Ihe orbital
flight of Explorer I.

Brief biographical skelches of some of
the key men who made possible Ihis
epochal achievement follow:

DR. WERNHER VON BRAUN, head
of the team which built the Jupiter C Ihal
carried Explorer [ inlo space, was then
wilh Ihe Army Balli tic Missile Agency's
Development Operalions Division at
Redstone (Ala.) Arsenal. He is now

(Continued on page 22.)

ally lOU I re-enler and di integrale. The
satellile seem reluctanl to come down,
but it had a hard lime gelling up there in
the firsl place.

The Jupiter C came into being in the
shops of the Army Ballistic Missile
Agency (ABMA) at Redstone Arsenal,
Ala.. as a composite vehicle to tesl
fly small-scale versions of nose cones
under development for the J upiler
Intermediate Range Ballistic Missile.

On ov. 8 the Secretary of Defense
gave the rmy lhe go ahead to try a space
shot with a Jupiter C as p:1rt of the
International Geophysical Year program.

While ABMA's Development Opera
tion Divi ion under Dr. von Braun pre
pared the missile for flight, the Jet
Propulsion Laboratory packaged into the
cylindrical Explorer shell the radiation
experiments designed by Dr. James A.
Van lien. Stale Universily of Iowa.

The Jupiler C boo ler was an elongated
Red lone mi ilc. A pecial fuel rai ed its
thru I level from the Redstone' 78,000
pounds 10 83,000 pound. On lOP of Ihe
Redslones tapering in \rUment compart·
ment sal Ihe aplly named "Tub,"

Inside the sheet metal "tub" were
cluslered caled.<Jown solid·fuel rocket
molors using Ihe arne propellanl compo
silion then under development for the
Army" Sergeant balli tic mi ile. Elev·
en of Ihese motors campri ed Ihe econd
tage. Nested inside were three more for

the third tage. [n Ihe very center of the
tub was a ingle solid motor -the fourth
stage. On its end was the satellile.

J uSI prior 10 launch, electric motors
spun Ihe enlire "tub" up to 600 rpm 10
provide pin stabilization for the upper
lages between the lime of booster cutoff

and separation and second tage ignition.
On Jan. 29, the mi ile and firing crew

direCled by Dr. Kurt Debus were ready.
High winds aloft forced a postponement.
On the 30th weather forecasts were still
unfavorable. A severe jet stream of 146
knots at 36,000 feet posed a real threat. A
counldown began, but was halted when the
weather did nol improve.

Observations on the 31 t lill indicated
100 mile·an·hour winds aloft, marginal
condilions. Concerned about the effects of
further delay on the morale and efficien·
cy of the firing crew, General Medaris
gave the order to launch.
The countdown proceeded with only:

minor delays. Thirteen seconds prior to
first lage ignition came the cri i . [nstru
mentation detected a deflection of one of
the boo ter' jet vanes. It could bave been
a faulty reading. [t could have been
di aster. A cocked vane would have sent
the launch vehicle off course to certain
deslruction.

Medaris and Debus at their po itions in
the blockhouse observation wi ndows
looked at one an ther for a long instant.
Then Debus id: "Go ahead."

Seconds later the mi ile was on its
way. One hundred 57 seconds afler liftoff,
the boosler burned out. Five seconds later

the booster separated and fell away. The A few minutes later, Secrelary of the
spinning tub coasted sHently on into the Army Wilbur Brucker called General
night, while all eyes in Ihe blockhouse Medaris al Ihe Cape to inform him thaI he
lumed to a moving microswitch on the and General Maxwell Taylor, then
apex predictor. Army Chief of Staff, had selected tbe

The swilch reached its comact point name Explorer for the Army satellite.
403 econd after liftoff. A radio signal A Ihe news stories began to move from
flashed from thc Cape 10 ignite the econd Cape Canaveral and from Washington
tage and a very inlenl Army captain where Or. von Braun, Dr. William Pick·
named Henry C. Paul saw a lighl flash on ering, Director of J PL, and Dr. Van
a console in front of him, counled "One Allen met the press, Americans learned
thousand one, One thou and two" and that they too had an object in space, In
stabbed a button in front of him to provide Huntsville, Mayor R. B. ('Spec') Searcy
the manual backup triggering another led a snake dance celebration in the city
radio signal from a tracking talion far square amidst cheers that were echoed
down range to the upper 1.1ge embly across Ihe nation.
hurtling overhead. Almost overlooked in the sheer na-

The serond stage fired. Then automatic tional joy of having matched the Soviets
equencers igniled the third and fourlh in achievement, if not in weight in orbit,

stages. At fourth slage burnout the satel- was the point thaI the tiny Army satellite
lite had achieved orbital velocily, but no did Ihe cientificjob it was designed to do.
one on the ground knew that for sure. Before its last useable radio transmi -
[nslrumentation looked okay. Staging had sion, 63 days after launch, Explorer ['s
been confirmed. Now all they could do inslrumentation had detected and provided
was wait. Shortly after midnighl al the vital data on the greal trapped belts of
Cape. J PL's tracking slation on the Wesl radiation surrounding the earth. Scientists
Coast acquired the satellite's radio signal hailed confirmation of the Van Allen radi-
as il compleled its first circuil of the earth, ation belts as the grealest achievement
confirming orbil had been achieved. of the International Geophysical Year.

Space Pioneers Still Hold Key Jobs
America's "First Family" of pace pioneers consisted predominantly of

Department of Defense employes and scientisls and engineers cooperating in
exploratory R&D efforts under contract wilh the U.S. Government. Their names still
loom large againStlhe hackground of the "race 10 the moon,"

The Ii t of achievements in building a strong foundation for the current
multibillion.<Jollar U.S. space program i long and impressive. The lenth anniversary
of the first orbital flight of a U.S. pace vehicle, launched by Ihe U.S. Army Jan. 31,
1958, provides Ihe occasion for a review of some of Ihe early significanl events which
led to today's space program, as follows:

• Penetration of outer space with a
rocket fired Feb. 24, 1949.

• Successful firing of an intermediate
range ballistic missile, the Jupiter, in
May 1957.

• Solution of the problem of reentry
heat in August 1957.

• Placing a Free World satellite in
orbit around the earth, the Explorer [,
Jan. 31, 1958.

• Placing a U.S. satellile in orbil
around the sun, Mar. 3,1959.

• Placing primates into outer space
and successfully recovering Ihem, May 28,
1959.

Before Ihe end of World War II, U.S.
Army personnel were makiog progress in
rocket development as a result of estab
lishment, in September 1943, of a new
organization to manage the field of
rockets and guided missiles. With the
cooperation of the Jel Propul ion Labora
lory (J PL) of Ihe California [n titule of
Technology, the Army became deeply
involved wilhin the following year.

fn September 1944, London was bom
barded by Nazi Germany's devastating
new weapon, Ihe V-2 rocket, developed
by a team of cienli ts over an 8-year
period at Ihe German research center of
Peeoemunde.

When Ihe war ended, Ihe lale Maj Gen
Holger N. Toftoy, Ihen with the U.S.
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Cheyenne Performs Capably
.
In First Public Flight

Xl\1l 40, 30mm Automatie Gun

Dramatic high.speed and high-perfor
mance maneuverability capabilities of the
Army's AH·56A Cheyenne advanced
compound combat helicopter were dem
onstrated to the public for the first time
Dec. 12, except that its devastating fire
power was not exhibited.

High-ranking U.S. Government lead
ers and representatives of 813 sub<:ontrac
tors of Lockbeed-California Co. gathered
at Van uys, Calif., for the first public
!light of the Advanced Aerial Fire
Support System (AAFSS) aircraft de igned
to meet needs of modern warfare.

Among top officials who participated
were Dr. Finn J. Lar en, Principal Deputy
Director of Defense Research and Engi·
neering; General Frank S. Besson Jr.•
CG, U.S, Army Materiel Command
(AMC); Lt Gen Harry W. O. Kinnard.
CG, U.S. Army Combat Dev~lopments

Command; and Brig Gen Howard F.
Schiltz. Director of Major Item, AM .

Lockheed Aircraft Corp. principals
included Dlll1iel J. Haughton. chairman of
the Board and A. Carl Kotchian. presi
dent, as well as Charles S. Wagner.
president, Lockheed·California Co.; and
Jack G. Real. vice president and AH-56A
manager, Lockheed-California Co.

Dr. Larsen and Brig Gen Schiltz paid
high praise to the Army-industry team
work, involving about 50 Army contrac
tors other than the 813 subcontractors of
Lockheed Aircraft Corp., in keeping the
Cheyenne on schedule to its present state
ofdevelopment.

The project of designing and develop
ing a completely new type of combat
support aircraft was approved by Cyrus R.
Vance, then the Secretary of the Army, in
1963. General Kinnard headed the task
force which developed the airmobile
concept, and commanded the 1st Cavalry
Division (Airmobile) in Vietnam.

With Lockheed engineering test pilot
Don Segner at the controls, the AH-56A
made peed run (top rated at250 m.p.h.),
quick stops, climbs and banks. No weap
ons were carried by the Cheyenne, but
when armament is added the "flying
tank" i expected to be "the toughest
rotorcraft ever to go into action."

The weapons, being produced by indus
try under contracts from the U.S. Army

Weapons Command, Rock I land, III.,
are the XM 140 30mm automatic can
non, XM 134 7.62rnm minjgun, and the
XM 129 40mm grenade launcher.

The XM 140 is an area and point
weapon system for ground targets includ
ing personnel, armored personnel carri
ers, and other lightly armored targets,
Rate of fire i 425 rounds per minute. Its
round combines Lethality over a large
area, with the capability of penetrating
armor.

The XM 129 is a completely new
grenade launcher that fires 40mm high.
velocity, fragmentation-type ammunition.
Its low-recoil forces permit it to be used
generally where a caHber .50 or
caliber 30 machinegun can be moun
ted. In tbe Cheyenne, the XM 129 is
mounted in a chin turret. [t fires at rates
of about 440 rounds per minute.

In addition to the above armament, six
wing pylons, each wi th 2,000 pounds
capability, can carry 2.75·inch rockets
or lube-launched and optically tracked
wire-guided (TOW) missiles - or a
combination of both or other weapons.

A I er rangefinder will determine
range instantly and transmit information
to the central fire conIrol computer which
will be also integrating inputs from other
Cheyenne components at the same time,

XM129,40mm GrenadeLauneher

This precise data gathered on enemy
positions would be available also by
radio to supporting ground artillery units.

A telescope in the gunner's station
periscope sight will achieve a 12-power
magnification. This means that from a
mile.and·a·half distance, the gunner can
sight and fire on an object as small as an
automobile radiator cap.

Wearing a special helmet "linked" via
infrared light beams to the fire control
system, the pilot will have merely to
look at a target, and preselected weapons
follow his gaze, turning at the same time,
aimed and ready to fire.

The pilot also will be able to lock
the swiveling gunner's station to bis
helmet sight to designate targets to the
gunner, automatically pointing him and
weapon toward the target locations.

As the AH-56A Cheyenne winged hel
icopter took to the sk.y in its first public
demonstration, another full.scale version
of the aircraft had already "nown" the
equ ivalent of 10 years, in tests on tbe
ground, according to Lock.beed-California
Co. engineers.

Veteran of the concentrated testing is
an instrumented AH·56A airframe that
was subjected to the loads and stresses
flying Cheyennes wiJI undergo at various
speeds and at different gross weights.
These and other AH-56A tests have been
underway at the Lockheed Rye Canyon
Research Laboratory several miles north
of the Burbank and Van Nuys plants.

In the certification fatigue testing, the
airframe - fitted with hydraulicjacks and
loading fixtures to simulate flight condi
tions - was under continuou test around
the clock for 4,000 hours of projected
service lif. That is the equi valent of
6,400 flights, which would take the
average combat helicopter about 10 years
to accumulate.

Now in progress is a second round ofthe
same tests that will "wring out" tbe same
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ASAP Schedules Winter Meet on Missile Technologyairframe-equipped with strain gauges
to another "10 years of flying." The final
examination will be the "static ultimate"
test, in which the airframe will be
ubjected over a 3-month period to critical

load conditions that are I v.. ti mes as
puni, hing as actual flight.

All dynamic components are tested at
the Rye Canyon facility to demonstrate
3,600 hour of projected service life for
certification. Rotor bLades are evaluated
on the world' most powerful rotocraft
whirl tower. Communication ystems are
perfected at the antenna lab.

Before Cheyenne Army service tests
start early in 1969, the AH-56A will
have completed 2,000 hours of actual
flight testing. Lockheed testing will go
beyond the Federal Aviation Admini tra
tion certification tests scheduled in 1968.
After FAA certification, the Cheyenne
tests will continue on the complete
weapons sy tem to comply with stringent
Army requirements.

Development of the Cheyenne has
been project managed by the Army ince
its inception in 1963. The Cheyenne
program also has utilized the late t
Defense Department management tech
niques of contract definition, evaluation,
source election and the related cost
effectiveness! ystems analysis studies.

The Cheyenne project has also anract
ed Defense-wide anention for develop
ment and application of the Integrated
Technical Data System (ITOS) which is
being handled by TRW System, Cleve
land, Ohio.

The system features a Data Bank and
Project Control Center which alerts
management on deadlines, interface
problems and a bast of other malters
requiring key decisions. This has aided
in keeping the development on sched
ule and in assuring that all subsystem
are compatible and properly integrated.

Lt Col Emil E. Kluever is Cheyenne
project manager for the Army. An ae<:om
plished test pilot with Army and NASA
experience, he was aboard the aircraft
during its maiden flight in September to
observe, at first hand, its performance
characteristics. (See November issue, page
II, Army R&D Newsmagazille for initial
test Oight story.)

CORRECTION, , .

Allllo/a/ed Bibliography of CRESS
Publications allii Reports on page 28 of
the November L967 i ue of the Army
R&D Newsmagazille gave an incorrect
acquisition number for procurement from
the Defense Documentation Center. The
incorrect number was given as AD 851
367 and it should have been AD 815-367.
Initial requestors for AD 851-367 may
have received rejection notices, as this
number had not yet been assigned to a
document. Requestors should submit a new
request for AD 815-367.

Army Scientific Advisory Panel mem
bers and consultant will consider "The
Near-Term Technical Challenges for
Missiles in the Army of the '70s" and hear
reports of eight ad hoc groups at theirjoint
winter meeting, Feb. 25-28, at Red tone
Arsenal, Ala.

About 40 dignitaries from the Depart
ment of Defense, U.S. Army Materiel
Command the .S. Army Combat Devel
opments Command, along WiLh members
of the Army Mi ile Command Scientific
Advisory Group. will take part in the 4
day meeting. The ASA P consists of 23
members, 5 senior consultants and 40
consultants.

Maj Gen Charles W. Einer Jr., MI
COM commanding general, will be host
to the sessions. One of the featured
speakers will be General Hamilton H.
Howze (USA, Ret.), who will discuss the
Israeli campaign as the banquet speaker
Feb. 26. Assistant Secretary of the Navy
(R&D) Robert A. Frosch will discuss
"Navy's Capability for Strategic Deter
rence," as dinner speaker Feb. 27.

Other highlights will include wearing
In ceremonies for two new members and
10 new consultants. Dr. Harold M.
Agnew and Dean E. Fadum have accepted
invitations La continue serving another two
years as chairman and vice chairman.

Briefings will lay the foundalion for
discussion of such topics as "Missiles for
General Support," "Missiles for Close
Support" and "Missiles for Air Defense:'
The briefings and discussion will deal
with a comparison of U.S. Army missile
capabilities vi -a-vi those of the enemy.

Other sessions will be devoted to
"Field Testimony on the Pershing Sys
tem" and"Air Defense and Countermeas
ure Technology:' A tour of missile R&D

capabilities at Redstone Arsenal i slated.
Two ASAP ad hoc studies which have

been used in the Army's formulation of
future weapon systems plans will be
surveyed relative to their impact on
MICOM functions. The reports, "Combat
Vehicle Weapons System (Long Range),"
by Dr. William C. Tinus, and "Army
Tactical Air Defen e," by Prof. Lawrence
H. O'Neill, have been distributed to the
Army staff and major command for
review and comments.

Reports on progress of seven currenL ad
hoc groups will be made by the chairmen,
as follows: "Design Criteria for Future
Armored Vehicles," Dr. Allen E. Puck
ell; "Vietnam;' Dr. Jacob E. Goldman;
"Review of Activities and Plans, Engineer
Topographic Laboratory," Willis M.
Hawkins; and

"Military Aspects for Geophysical
Phenomena," Dr. Antonio Ferri; "Foli
age Penetration Radar Systems," Dr.
Andrew Longacre; "Developmental
Lead Time," Herbert K. Weiss, "Ballistic
Missile Defense," Willis M. Hawkin
and "Dynamic Armor," Of. Joseph E.
Sternberg.

Dr. Puckell's group is completing its
report for presentation Lo A si tant Secre
tary of the Army (R&D) Dr. Russell D.
O'Neal. The group on Vietnam is charged
with continuing studieson priority require
ments for the duration of the conmct. The
Engineer Topographic Laboratory Group,
established in early September, also has
forwarded its report to Dr. O'Neal.

Dr. Jack W. Rosengren, associate direc
tor, Lawrence Radiation Laboratory, ac
cepted reappointment recently along
with seven others who have served five
years of more, namely:

Dr. Henrik W. Bode, professor of
engineering, Harvard University; Dr. C.
Stark Draper, director, Instrumentation
Laboratory, MassacbuSClls Institute of
Technology; Dr. WiUiam L. Everitt,
dean of the College of Engineering,
University of lIIinois; and

Dr. Ernest J. McCormick, professor of
psychology, Purdue University; Dr. Terris
Moore, consultant, Cambridge, Mass.; Dr.
Daniel E. Noble, vice chairman of the
board, Motorola, Inc.; and Ll Gen (USA,
Ret.) Arthur G. Trudeau, former Army
Chief of Research and Development and
now the president of Gulf Research and
Development Co.

The former consultants were awarded
certificates of appreciation recently
signed by Secretary of the Army Stanley
R. Resor, namely: Dr. W. George Parks,
Maj Gen L. J. Sverdrup, (USAR, Ret.),
Richard S. Morse, Dean John R. Dunning,
Wilbur S. Hinman Jr., Dr. Charles B.
Hitchcock, Dr. Henry G. Houghton, Dean
Joseph M. Pettit, Dr. Edward C. Steven
son and Dr. Ernest H. Volwiler.

Training Facility Established
For Sentinel System Personnel

Establishment of the Sentinel Central
Training Facility at the U.S. Army Air
Defense School, Fort Bliss, Tex., to train
personnel for the first planned deploy
ment of the Sentinel ABM Sy tem was
announced recently by the Department of
Defense.

Officers, warrant officers and enlisted
men will be trained in artillery, ord
nance and engineer skills necessary to
operate the Sentinel System. In addition
to individual job training, the agency will
monitor ABM research and development
efforts. Col Augustus R. Cavenna Jr. is
director of the new agency.

Ultimate size of the agency is stiU in
the planning stage. Activation of the new
facility was announced by Maj Gen
George V. Underwood Jr., Fort Bli s
commanding general.

Adinaro Takes STRATCOM Post
Lc Col JOkpb T. Adinaro. new deput)' commandu

ot the V.S. Arm,. Sirate.-k: CotltllUlnirlilioM Com.
moad·CO 'US (uSASJ'RATCOM-CONUS), • ..,oeded
La Col Jamn F. Thornley wheD he retired.

LI Col Adi-"-l'O wa. previo••Jy c.h.id o( the Tra....
mi..ion Branch, P..... DI'l'iUon, Dde-Me Com
rnu.nicalion. Alene1. A n.'enn 01 World Wn II, h.e
became In 1964 •.he linl eom.JtU.n.dlftl olflc~ of
VSASTRATCOM.PAC. Tal....

1
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Army Evaluating Skills of Dogs for Special Duty
Cross-bred dogs as well as "blue

bloods" of pure generic strain are being
evaluated in a U.S. Army program to find
a "super dog~ which can cope with a
critical problem in Southeast Asia 
tracking the enemy and alerting troops to
mines, tunnels, booby-traps and ambusb.

Under an Army contract involving the
Walter Reed Army Institute of Re earch
.(WRAIR) and the University of Mary·
land, 125 dogs are to be provided by
August 1968. Twenty-fi ve dogs in each of
five breed categories are to be evaluated.

Col John J. Powell, Veterinary Corps,
is chief of the Biologicnl Sensor Team at
WRAIR which is working with animal
behavioral experts of the university'
Canine Behavior Lahoratory at College
Park, Md.

The Army hopes to evaluate from 500
to 1,000 dogs next year, Col Powell said,
using kennels and other spaces to be
constructed at Edgewood (Md.) Arsenal,
SOme 50 miles northeast of Washington,
D.C.

Tbe WRAl R team. consisting of three
Veterinary Corps officers, one Army
Medical Service Corps geneticist and
enlisted veterinary tecbnicians, will
move to Edgewood when facilities are
completed. In the meantime, evaluated
dogs delivered to the team are kept in
temporary kennels at Walter Reed Army
Medical Center, Washington, D.C.

Principal investigator of the Army
university project is Dr. Roger W. Mcin
tire, associate professor of the Department
of Psychology at Maryland. He has three
full·time assistants at the training kennel
and about 15 part-time university students
interested in animal psychology.

Scout dogs in Vietnam, usually on
leash-trained German shepherds, have
been used there even before the U.S. and
other nations joined in the conflict, and
are now serving the Army and Marine
Corps.

AIl of the U.S. military services use
the German shepherd, primarily as sen
tries. The size, high degree of intelligence
and potential viciousness of the dog are
characteristics that date far back into
history. They served nobly for the AIlies
in World Wars I and II and in Korea, and
once were known as "warrior" dogs.

Handlers have learned from experi
ence that the sbepherds vary from dog to
dog in signals they give as an "alert." A
recent issue of a national magazine quoted
a handler whose dog had sensed some
thing in the Vietnam brush ahead. The
shepherd wiggled his ears.

"Not yet, not yet," the handler told his
platoun. 10 a few moments, !be article
said, the dog stiffened, almost as a
pointer. "Now!" said the handler, and the
soldiers bellied forward and escaped a
Viet Cong ambusb.

The five strains being evaluated by Dr.
Mcintire's laboratory are:

• Pure-bred Labrador retrievers
(labs), as a bunting dog with excellent
field control.

• German sbepherds (sheps), tbe
Army's favorite as sentry or "weapon»
dog.

• A cross between Labrador retriever
and foxhound, combining the lab's field
action with the smaller breed noted for
its sense of smell. (Cross-breeds differ
from mongrels because the sire and dam
each are pedigreed or the "family tree" is
traceable. The heritage of a mongrel
usually is not known. Only cross·breeds
are used in this study.)

• Cross-bred German shepherd and
small sheep-dog-type-collie with Labra
dor retriever, for size and combined
intelligence.

• Pure-bred standard poodle, for in
teUigenee. (The poodle frequently is the
star breed at circuses, preferred by many
professional trainers for their ability to
learn difficult stunts.)

Dogs used in this research program are
either bred at the laboratory kennels or
purchased from commercial kennels.

Full evaluation of the dogs at Dr.
McIntire's laboratory is performed in five
stages and takes about 85 days. They are
then sent to WRAIR, where the research
team may decide to keep tbe be t-rated
dogs as breeding stock. Other uitable
dogs are sent to Fort Benning, Ga., Army
"canine headquarters,» where they receive
more training before going to Vietnam.
Many Fort Benning shepberd are ob
tained from Lackland Air Force Base,
San Antonio, Tex.

Each Army brigade in Vietnam is
authorized one scout dog plalOOn. If fully
complemented, the platoon would have
28-32 dogs controlled on leashes by
trained handlers.

Ideally, the platoon's man "on the
point'· would have a dog trained to range
silently within visual distance and give
an alen signal to his bandler, whether it
be for recent presence of the enemy,
enemy ambush, a weapons mine or booby
trap, or location of a casualty.

An electronic device on the dog's
harness, developed at the U.S. Army
Limited War Laboratory, Aberdeen (Md.)
Proving Ground, has undergone experi
ments on dogs trained personally by Dr.
McIntire in another Army-Maryland pro
ject to explore feasibility of electronic
detection. Handlers and dogs were sent to
Vietnam from Fon Benning for initial
testing.

Military dog training today is away
from the "one-man, one-dog" concept and
tbe verbal or hand-signal commands are
standardized for all handlers. Scout dogs
in Vietnam become familiar witb eacb
member of its platoon, part of the front
line training.

Use of dogs has been determined tbe
mo t reliable tbu far of the overall

GERMAN .hepherd Slugger, weU·
trained 4-year-old favorite of Il,. Uni
veroity of Maryland'. Canine Behavior
Laboratory, l!'ently ll1Ibmit to hamlJer
Dale Reeve8' demonstration of rudi
mentary method to teach dog to heel
by com.mand, hand ligna! and force.

Army Improved Biological Sensor Pro
gram. More than two years ago a meeting
of experts in genetics, animal behavior
and related fields was held at the U.S.
Army Research Office (USARO), Arling
ton, Va. It was then agreed tbat no
weapons system has been devised that can
replace a good dog and handler for the
specific unusual missions they can perform.

The Life Sciences Division of USARO,
Office of the Chief of Research and
Development, HQ Department of the
Army, i monitoring the current pmgram
through tbe Medical R&D Command.

Training stages at the Maryland labor
atory begin when the dog (male or
female) is 10 to 12 weeks old:

• Pre/raining. The handlers spend
five days with the puppy to get mutually
acquainted. A chain collar is used while
the animal becomes accustomed to being
handled with new surroundings, new
people and new voices.

• Cons/ant Reinforcement (CRFl:
Thirty day of constant pelting and verbal
reinforcement are employed while at
tempting to get the dog to respond to basic
commands such as it, come, down, stay
and heel.

After the first l8 days of CRF, the dog
is introduced to the 5-door maze but only
two doors are used. One of the dool1i opens
at tbe dog's push. CRF, inclUding the 2
door "maze," is continued for 12 days.

(Note: While in training at the behav
ior lab, dogs are rewarded only by much
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BESRL Details New, Ongoing Programs

New

pelting and verbal "good dog," except
upon com plelion of the maze complex
when tbe daily ralion of food awaits the
subjec!.)

• Variable RiJti0-6 (VR-6): The CRF
continu",,; the dog is introduced to the 5
door maze. Upon response to lhe other
training commands he is rewarded only
after every sixth good performance. VR-6
lasts 18 days.

• VR-16 (18 days): Continued petting
and verbal reinforcement only after each
18 correct responses to commands. The
maze confrontation continues. Some dogs
master the entire maze in a few days,
olhers sooner, and some spend as long as
45 minules inside, scratclling at incorrect
doors and whining to get OUI.

• Ertiuction (18 days): Tile final
stage when the dog is put through the
verbal and hand command he has
learned without allY perring, but the
verbal "good dog" continues.

Raling of the animals is no baphazard
affair. Relay programing equipment. a
Random Probability Generator, inside
the university lab records the seconds
required for response, or latency, of lhe
dog. The impulse to the counter come
from a remote button pressed by the
trainer as he works the dog. A lighted
control panel in the training compound
tells the trainer which command the
generator is ready to record.

Each dog's latency record is posted
from lhe master counter by the trainers
during lhe entire 89 days.

The maze training area is a series of
wire gates, fences, passageways and wood
en doors hinged at the top. The apparatus
locking the several "incorrect" doon is
connected to the indoor recording equi!>
men I. When the dog presses against a

GEOALERT Using
Worldwide GEOALERT radio broad

casts in tbe familiar "dots and dashes" of
the international Mone code are now
being transmilted in a new letter-coded
system. Effective Jan. I, it provides more
detailed information on solar and geo
physical events.

The National Bureau of tandard re
ported that improved techniques in observ
ing and predicting geophysical events
made the code cbange necessary. Previous
code have been superseded and tbe new
ystem explained in Circular Leller RWC

101, Sept. 13, 1967, available from
Chairman, International Ursigram and
World Days Service (IUWDS), Environ
mental Science Services Administration
(ESSA), R4.2, Boulder, Colo. 80302.

The international Morse code (also
known as lhe continental code) GEO
ALERTS, i ued daily by tbe World
Warning Agency of ruwDs, are broad
cast as a very slow sequency of dot-dash
symbols from radio stations WWV (Fon
Collins, Colo.) and WWVH (Maui, Ha
waii) on eacb of tbe standard radio carrier
frequencies.

locked door, the error is recorded. In
early periods of maze training, tidbits of
food may be placed behind a "correct"
door.

When the dog cro ses tile first thres
hold, the trainer starts the relay program
ing equipment. Errors and time in tbe
maze are recorded for comparison.

An Army Research and Development
Newsmagazine representative poised with
camera at the maze exit bad to be quick
to snap Zeb, a trained Labrador retrie
ver. The dog maneuvered the maze in
less than six seconds and his only
reward was a hutler click.

• • •
Assisting Dr. Melmire, a 32-year-old

PhD from Louisiana State Unil'usity. are
Dale C. Reeves, whose fatller is a colon-

New work units as well as ongoing
projects are outlined in the FY 1968 work
program of the U.S. Army Behavioral
Science Research Laboratory, Washing
ton, D. C.

The BESRL is a Class II activity under
jurisdiction of th.e Chief of Research and
Development, Department of the Army.
lis mission involves investigations of
scientific methods of personnel selection
to achieve better utilization of acquired
skills, to develop efficient training
method, to couple human factors to
environmental factors and design of ma
leriel, and to improve mililary opera
tions.

Staffed witb 135 officers and civilians,
the BESRL also uses contract personnel
for specific functions. Its five divisions are:
Suppon Systems Research. Combat Sys
tems Research, Statistical Research and

Radio Code
Tbe messages alert experimenters and

researchers in radio, geophysical and
solar sciences to outstanding solar or
geophysical events expected to occur that
day or which began in the preceding 24
hour period.

Forecasts are made each day at 0400
UT (Univer al Time) al the World
Warning Agency al ESSA, Boulder.
GEOALERTS for a given day are first
broadcast at 0418 UT on stalion WWV
and at 0448 UT on WWVH. The broad
casts are repeated at bourly intervals until
a new alert is issued.

Each message beginning with the let
ters G EO in Morse code means a solar or
geophysical message to be followed by
the coded information in three sets of
letters repeated three times in slow
Morse code.

Tbe first set concerns either forecasts of
the event or the observation and pred ic
tioll for the next day of a stratospheric
warming (STRATWARM). The second
and third sets of letters pertain to lhe
occurence and approximate time of ob
served solar or geophysical events.

el at Fort Meade, and John J. Wagasky,
Odenroll, Md. Both leamed t!leir training
skill from Dr. McIntire. In tllm, they are
teaching J t LJ ~tllart J. Dearing, MSC, a
member of the WRAIR research team. to
train others when rransient troops come
through for basic trainillg instmction.

Lr Dearing has a BA degree from
Westem Mary/alld College (/964) and
will receive an MA degree in g",etics
from the University of Maryland Medi
cal School in August.

Dr. Hank Davis ;s a research associate
for tire laboratory bur is not particjpatillg
directly in the dog trainillg program. He
has an A8 degree from Columbia Univer
sity. all A M degree from 8oston Univer
sity aud recently received his doctorate
from the University of Maryland.

Analysis, MHitary Selection Re earch,
and Behavioral Evaluation Research.

Four work units and two independent
research projects have been added to the
proposed work program for FY 1968,
subject to Congressional approval of
funding. The new tasks are:

Hllman Performance iu Nigllt Opera
tions (Night Operations). Sponsored by
the Office of the Cbief of Research and
Development, this project is concerned
with the human facton problems encoun
tered in the use of tbe many new night
vision devices.

There have been relatively few con
trolled laboratory or field studies to
evaluate performance of the new devices,
and few comparative studies of their
relative effectiveness.

The Combat Systems Research Divi
sion will study who should use specific
devices as well as how and under each of
tbe varying combat conditions. Human
factors wilJ be considered and emphasis
will be on required search time to focus on
tbe enemy.

The next phase of research will be
concerned with improvement of human
search and perceptual performance with
and witbout night-vision aids.

Studies will determine the effects of
terrain, prior familiarization, degraded
and partial images, and individual and
team procedures upon performance in
nighl operations. Included will be the
study of the effect of prolonged activity on
performance.

Compmerized Modtls for tltt Simula
tion of Policies and Operations of tltt
Pusonnel Sllbsysttm (SIMPO I). The
Statistical Research and Analysis Divi
sionjob is:

• To analyze the personnel subsystem
to determine points at which decisions are
made, operations which affect total sys
tem effectiveness, and criteria by which
systems may be evaluated.

• To simulate the personnel systems
in order to predict and assess the total
result of policy changes.

(Continued on pagt 24)
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CE Project Aims to Stimulate Appalachian Economy
progress in an economically distressed
area, and lo test the new evaluation
CI iteria...being formulated to measure the
lotal performance and econ mic impact
of a water resource plan:'

The report i focused explicitly on
economic growth and social well-being.
It is termed a hradical departure" from the
traditional water resource development
report of the Corps of Engineers and
policies are being formulated to meet the
new objectives.

Effectiven of the plan to achieve
economic growth depends to a large
extent on tbe initiati ve and vigor of non
federal interests in attracting industry to
the improved area.

Non-federal costs for water supply,
recreation and other projects will be
repaid by local interests to the U.S.
Government, which will bear the initial

MERDC Teaches R&D Briefing
UEfIective R&D Brie.fing" ha been

i1laugurated by .he U.S. Army Mobility
Equipment Research and Developmen.
Center, ForI BeJvoir, Va., as a Plirt of
its employe development program.

The ov rail objeetive of the special
course is to train senior engineers and
others to present effective briefing. It
is designed primarily for key person·
nel who often arc called upon for signi·
fiennt pre entations.

!\te),'in C. Shetler of Arlington, Va.,
now a con ultaot 10 industry and gOY·

ernmenl following his retirement from
governnlent Jltervice • few years ago, is
erving 88 ins'lruclor.

MICOM Names Col Miller New SAM-D Project Manager
Col James C. Miller Jr. is the new project manager for development of the SAM·

D (Surface-toAir-M issile Development) defense ystem at HQ U.S. Army Missile
Command. Redstone Arsenal, Ala.

Scheduled to be fielded in the 19705, SAM·D will have a capability of
simultaneously acquiring, identifying, tracking and destroying multiple targets.

A 1943 graduate of the U.S. Military Academy, Col Miller is a veteran Army
R&D mi ile officer. He served from 1955 to 1959 as a staff officer with the Air Defense
Division, Office of the Chief of Research and Development.

His most recent lour of duty was with the Weapons
Systems Evaluation Group, Office of the Secretary of
Defense in Washington, D.C. He was awarded the Joint
Service Commendation Medal for outstanding ervice.

During World War 11, Col Miller took part in tbe
Normandy, Rhineland and Central Europe campaign ,
winning the Bronze Star Medal and the Combat
Infantryman's Badge. He won a second Bronze Star in
1952 as an Ordnance officer in Korea.

He served touTS as executive officer of the Ordnance
Research and Development Rockel Sub Office at Fort
Bliss, Tex., and with the Milit3ry Assistance Advisory
Group to the United Kingdom as Ordnance officer and
as guided missile adviser.

Col Miller holds a master's degree in mechanical
engineering from the University of Southem California
and is a graduate of the Army Command and General
StaffCo liege. Colj. C. MilJerjr.

Harbors is an independent review agency
established by Congress to "scrutinize
ArmyCorpsofEngineer project proposals."

The board chairman is Maj Gen Robert
G. MacDonnell, president of the Missis
ippi River Commission, Vicksburg, Miss.

Other members are Army general officers
from various U.S. geographical locations
except for the Corps' resident member in
Washington.

The pilot report on the Upper Licking
River was submitted "to demonstrate the
role which water reSOurce development
may play in stimulating growth and

for Electronics Training
being presented for actual clas room
evaluation.

Brig Oen Thomas M. Rienzi, comman·
dant of the center and school, recently
establi hed the CAl Project Office, to
direct development and evaluation of the
program. The taft' consists of ed ucation
specialists and classroom instructors from
the Signal School. Col Walter G. Runte
is project manager and Dr. Vincent P.
Cieri i technical director.

Based on the completion and review of
the feasibility study, a decision will be
reached as to the desirability of proceed
ing with expanded development of CAl in
electronics training at the Signal School.

If tbe feasibility of such training is
established, it is anticipated that it will
have far-reaching effects of future military
training and education.

The Office of the Deputy Chief of Staff
for Individual Training, U.S. Continental
Army Command, is coordinating the CAl
project between the Signal School and
the Department of the Army

In response to a requirement of the
Chief of Research and Development, the
U.S. Army Signal Center and School at
Fort Monmouth. NJ., i spearheading a
study to determine if Computer A isted
lnstru tion (CAl) can be used to aa:elerate
training of electronic technicians.

A contract for conducting the feasibility
study recently was awarded to the Interna
tional Busine Machines (IBM) Corp.,
which is using the 1500 Instructional
System - the corporation's first system
specifically designed for Computer As
sisted Tn truction.

CAl uses the computer as an aid for
teaching and learning. It instructs the
student, gives him problems to solve and
grades the results. It has a capability to
seek out the best learning path for each
student's needs and aptitudes and provides
a unique learning path for each tuden!.
CAl also gathers detailed data about the
progress each student makes, and gi ves the
instructor more time for proctoring.

The current feasibility tudy i geared to
practical application of electronics train
ing. Taken from lhe Signal School's
conventional instruction, the lessons have
been converted to a CAl format and are

Six Appalachian counties in eastern
Kentucky are the heart of a U.S. Army
Corps of Engineers pilot project recom
mended to timulate economic growth
through development of water power and
related resources.

Approval of the report on the Upper
Licking River basin in Kentucky, the first
report submitted to the Board of Engineers
for Rivers and Harbors in response to the
Appalachian Regional Development Act
of 1965, was announced Dec. I. It awaits
Congressional approval.

The Board of Engineers for Rivers and

School Studies CAl

COMPUTER ASSISTED I STRUC·
TIO hold" pos ihiJities for converting
a ignmenlil to meet the tudent's
learning eapaeity. Here a ignaJ School
siudent get help front bis proctor,
usi.ng a board howing a ba Ie circuit.

10 ARMY RE EAReH AND DEVELOPMENT NEWSlIlAGAZl E JANUARY 1968



to the lands expected 10 be developed for
industrial uses. Stream banles below the
I,OOO-acre Royalton reservoir also would
be preserved and beautified.

The Soil Conservation Service of the
U.S. Department of Agriculture will
provide three small dams (total cost S2.4
million) on tributarY streams, and will
act 10 accelerate land treatment in the
basin. A 6G-acre recreation pool is in
cluded.

The combined estimated first co t of the
first four elements of the proposed plan is
$37.2 million. The fifth element pro
vides for development of about 1,800
acres of land for industrial, commercial
and residential uses. Thi development
would be regulated and sponsored by a
public, quasi-public or private nonprofit
organization over 50 years.

Total estimated investment from 1970
to 2020 is about S208 million.

Army Engineers Allocated
$1.3 Billion for Civil Works

Congress has appropriated $ 1,300,329.
000 for FY 1968 Civil Works projects of
the U.S. Army Corps of Engineers in all
50 states, the District ofColumbia, Puerto
Rico and in the Virgin Islands of the U.S.

The General Construction Program is
funded at $967.5 mi Ilion for 299 projects.
Operation and Maintenance totals $190
million and $87.1 million will support
flood control along the Mis i ippi River
and its tributaries.

The FY 1968 slate-by-state summary
compiled by the Office of the Chief of
Engineers, Department of the Army,
states: "At this time, .here is a suspension
on the ad vertisement and award of new
con'tracts for constrUction.

"Both the Administration and the Con
.gress are considering a review of the
Government's obligation and expenditure
program for the Fi~1 Year 1968. Until
final decisions are reached, it is not
known to what extent the projects and
amounts shown on the State-by State Li t
will be affected."

Appropriations in each of seven states
exceed S50 million. Others range down
ward to $54,000 for Utah for a compre
hensive basin survey. Wyoming has no
projects but benefits from such civil works
programs as flood control, navigation
and power projects on waterways and
tributaries of neighboring states.

The appropriation for the Virgin Is
lands (western islands of the V.I. group,

'lncluding 51. Croix, SI. John and the St.
Thomas seaport Charlotte Amalie) is
$65,000 for flood control. For Puerto
Rico, the fiood control and navigational
project appropriation is $580,000.

The largest of slate appropriations,
listed by millions, are: Arkansas,
$151.9: Washington, $126.06; Illinois,
$67.3; California, $65.79; Ohio, $61.96;
Texas, $58.7; and Oklahoma, S57.7.

CoUamesl\l. Vandever

"COPPER l\lAN" u cd by the U.S.
Army R earch IOllitute of Environ
mental Medicine, Natick, Mas ., to lell
lIuilabiJity 01 apparel worn by members
of the Anned Forces under different
climatic conditions.. The manikin i
dre ed in a skin diver'. Joit proposed
for use in .he Sulab II Program. kin
teJnperature control console is in cen
ter, and at right i8 the skin temperature
recorder. Data obtained from this
manikin have been u ed in the deaign
or hOi wealher oniforttlJ" body armor,
raincoats and pecia1i.z.ed proteclive
clothing at .he Army Na.ick Lahs.

low-level of public service with a
characteristically low laX base.

The most valuable resource in the 6
county area is its potential labor force.
Example: when a small industrial plant
opened at Salyersville, Ky., 500 people
applied for 80 to 100 jobs.

The recommended Upper Licking Riv
er basin plan includes five elements. The
first two involve the Corps of Engineers
construction of a $29 million dam u~

stream from Salyersville, near Royal
ton, and improvement of the channel
capacity of 14.7 miles of the Licking
River and the lower 1.18 miles of the
State Road Fork, estimated at $4.2 mil
lion. This would provide flood protection

Col Vandever Heads CDC Materiel Division at APG _
Col James M. Vandever was assigned as chief of the

Materiel Division, U.S. Army Combat Developments
Command Maintenance Agency at Aberdeen (Md.)
Proving Grou.nd, following a 2-year tour as director,
Command and Staff Training Department, U.S. Army
Ordnance Center and School.

Prior to his assignment at the USAOC&S, Col
Vandever served a tour as direclor, International
Programs and Systems, Office of the Assistant Secre
tarY of the Army (Installations and u,gistics). From
1958 to 1961 he served as senior ordnance adviser,
Military Assistance Advisory Group, Japan.

He is a graduate of the Command and General Staff
ColJege, Fort Leavenworth, Kans.; Army Manage
ment Engineering Course, Rock Island Arsenal, III.;
Ordnance Officer Advanced Course, Aberdeen Proving
Ground; and the Industrial ColJege of the Armed
Forces, Washington, D.C.

costs to permit ecOnomic development as
planned.

The Upper Licking River was selected
for study as being reasonably typical of
the central Appalachian region, with a
limited potential for economic growth
that can be partly offset by water-resource
development.

The Office of Appalachian Studies will
later submit a report on development of
similar resources in other parts of the
Appalachian region, which includes all
or part of 12 states from New York to
Mississippi.

The study showed that population and
lolal employment in the six counties has
decreased more than 50 percent since
1940. Personal income is reported low in
comparison with average incomes in the
state, the Appalachian region and the
nation. r

Any significant industrial development
in the study area is precluded by the lack
of level, flood-free lands. The area has a

Army Engineers Direct
Sentinel Construction

The U.S. Army Corps of Engineers
will direct the design and construction for
deployment of the Sentinel antiballistic
missi Ie ystem, the Department of the
Army has announced.

The work will be performed by the
newly organized Huntsville Engineer
Divi ion with upport from other divisions
and District Engineer offices throughout
the Corps.

Temporarily headquartered in Alexan
dria, Va, the new division ultimately
will be located al HuntsVIlle, Ala.,
adjacent to the Sentinel System Com
mand at Redstone Arsenal which is
responsible for development of the ABM
system.

Brig Gen Robert P. Young, former head
of the Army Engineer Command, Europe,
i the new Division Engineer. Col George
A. Rebh, Tulsa Di trict Engineer, has
been named Deputy Division Engineer.

As i"nstruction proceeds, an area engi
neer will be appointed at each Sentinel
site to manage the construction.
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Thesaurus
Recognizing the need for a governmenl

wide guide, the Committee on Scientific
and Technical Information (COSATI),
under the Federal Council for Science and
Technology. developed the COSATI Sub
ject Category List (SCLl, published in
December 1964.

The SCl was made purposely on a
broad subject scale, with 22 major scientif
ic and technical fields subdivided into 178
groups. It provided "a base upon which any
activity could build a more speeific termi
nology.~

Director of Defense Research and En
gineering Dr. John S. Fo ter Jr. et forth
the mission and called for three products
in a 10-page memorandum issued OCI. 12,
1965. He requested a manual selling forth
DoD conventions for thesaurus building, a
thesaurus of scientific and technical des
criptors. and recommendations for any
changes to the COSATI Subject Category
Lis' thaI might become apparent during
the course of work.

The selection of the "code word" lEX
(not designated in the DDR&E memo)
was a carefully thought-out term which
mpidly became a key word in the total
effort. [t assisted in communications.
alignment of panels, procuremenl of
supplies and terminology. It was a simple
unique reference to the entire effort.

"lEX" was selected as the first sylla
ble of "lexicon," since a thesaurus is a
form of lexicon. "lEX" also means law
or authority, the nature of the end prod ucl.
Another connotation, "in full," is suggest
ed by the broad covemge ofTEST.

The Foster memorandum established
an estimated requirement for 910 man
weeks (I7~ man-years) of civil service
employe time from the assigned staff. The
project actually used 876 man-weeks.

The best authorities available each
spent several or many hours ID assist
Project LEX. Heald lists the bibliogra
phy of reference material on more than
23 pages of The Making of TEST. More
than seven pages list the LEX panel
participants. Complete appendixes con
firm the autboritative nature of the project.
More than 100 existing systems are meld
ed into TEST.

Explicit techniques that may well
serve with COSATI's SCL as a model
plan for future government or industry
efforts when a "Project Colossus" is
directed are delineated in the "Final
Report of Project lEX."

ECOM Plans Antenna Workshop
The U.S. Army Electronics Command

(ECOM) has scheduled a workshop Feb.
13- I 5 to bring together re earchers and
electronic idea-men from various govern
ment agencie • universities and industrial
firms to discuss tactical antennas for VHF
man-pack radio sets.

The meeting will be held at Fort
Monmouth, NJ., under sponsorship of the
ECOM Communications and AUlomatic
Data Processing LabnralDry.

ScientificComprehensive

Army. The items are chosen at random to
insure that each performs absolutely the
way it is supposed to do.

Lt Haile uses his doctorate in mechani
cal engineering at the Missile Command
in studies of missile performance. with
computer imlliation playing a major
role. He works in the Systems Dynamics
Branch, Advanced Systems LaboralDry.
Research and Development Directorate.

was provided in Tempo E Building in
Washinglon. D.C.

The joint project with the EJC devel
oped after a short time when it was
realized that the EJC revision of its first
(1964) edition of the Thesaurus of engi
neering Terms and the Department of
Defense project had parallel objectives.

Similar pubHcations were reviewed in
establishing the need for a modern TEST,
including the work of the Defense Docu
mentalion Center (DDC), formerly the
Armed Services Technical Information
Agency (ASTIA). In 1958 ASTlA began
converting major operations to automated
systems. That led to publication of a
Thesaurus of ASTrA descriptors and the
reindexing of 180,000 reports dating back
to 1953.

The American Institute of Chemical
Engineers (AlChE) published the Chemi
cal Engineering Thesaums in 1961 and,
although unknown by either organization,
ASTIA and AIChE followed similar
patterns.

ASTrA publ; hed a second edition in
two year and, in 1964, the Engineers
Joint Council published its thesaurus,
broadening the base of AIChE's lead to
include essentially all engineering dis
ciplines. Thesauri were cropping up on
many fronts by 1964, especially in the
fields of research and development.

Becoming prevalent were microthe
sauri, that is, specific expansions in narrow
subject fields. There was no central guide
to follow and no two thesauri were built
the same way, creating barriersof commu
nication that inhibited networks.

Lt Rudolph H, Kizer Jr. and Sp/4 Rob
ert L. Bowen Jr. examine armament
material at Aberdeen Proving Ground.

PublishEJC

Young scientific talent being gainfully
employed by men in Army uniforms is
illustrated by 1st Lt Rudolph H. Kizer Jr.
and SpJ4 Robert L. Bowen Jr. of Aberdeen
(Md.) Proving Ground and 1st Lt Wil
liam Haile Jr., Redstone (Ala.) Arsenal.

Lt Kizer has a master of science degree
in ceramic engineering from Clemson
University. Assigned to Aberdeen as a
proof officer in the Development and
Proof Services, he is conducting tests on
armament and vehicles to insure that they
satisfy specified Army requirements.

Specialist Bowen, who has a bachelor
of science degree from West Virginia
Institute of Technology, works with Lt
Kizer as a test director. He is responsible
for seeing that U.S. Army Test and
Evaluation Command materiel tested
under his direction meets the Master Test
Plan standards.

"We spend an average of 45 days testing
each vehicle," Specialist Bowmen said.
"During that time a vehicle may find
itself in just about every situation it ever
will meet."

Comparison tests also are run at De
velopment and Proof Services on vehic
les and equipment already in use by the

The Making of TEST (Thesaunts of
Engineering and Scientific Terms) i a
176-page "Final Report of Project lEX,"
culminating 29 months of collaborative
effort by Department of Defense agencies
and the Engineers Joint Council (EJe).

Authored by J. Heston Heald of the
Office of Naval Research in his capacity
as chairman of the Project lEX working
group, the report is expected off the press
this month or next. The thesauru is an
interdisciplinary vocabulary of more
than 23,000 main terms.

The document provides the standardized
language for indexiog subject contents of
scientific and engineering information. It
fixes the meaning and scope of these terms
when used in communications between
libraries and users of information systems.

Heald explained that some delays in
preparation of the final report were
experienced in the testing and "debugging"
of programs of computer-controlled type
sening on the Linotron, the new high
speed equipment i.n tailed by the U.S.
Government Printing Office. The report is
the first publication of its kind ID be
printed with this GPO equipment.

When published, the report wiJJ be
obtainable from the Defense Documenta
tion Center, following primary distribu
tion to government sources. The document
number is AD 661001.

Project LEX officially tacted Dec. 13,
1965, and Heald details it history and
the inside working mechanisms in his
report. Space for a basic work force of 12
to 14 full-time employes and equipment

Installations Utilize Young Scientific Talent

DoD,
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Edward K. KapreJian

Col George E. Rippey

Division and commanding officer of the
125th Signal Battalion in Hawaii; chief,
Systems Engineering Division at the De
fense Communications Agency in Wash
ington, D.C.; and Corps Signal officer of I
Corps in Korea,

LWL Technical Director Resigns
Internationally known optics expert Edward K. Kaprelian, technical director of the

U.S. A.rmy Limited War Laboratory (LWL) at Aberdeen (Md.) Proving Ground since its
establishment in 1962, will resign Dec, 31 to become vice president and technical
director of Ke uffe I and Esser Co.

Established in New York City 100 years ago, K&E is one of the world's leading
manufacturers of engineering supplie and equipment. Kaprelian will work in Hoboken,
NJ" where the main offices and major plant are located,

Kaprelian holds more than 50 patents for optical, photographic, electronic and
chemical processes and devices in the U.S., Great Britain, Germany, France and
Switzerland,

([his number exceeds that of 40 patents reported for Dr, Henry P. Kalmus of Harry
Diamond Laboratories in the December edition of the Army Research and
Developmell/ Newsmagazille unofficial contest to find "The Man with the Mostest."
However, KapreHan has not filed a documented claim for the honor.)

Kaprelian served on the LWL Planning Group responsible for staffing, planning,
coordination and execution of the LWL research and development programs. In five
years, the LWL has provided more than 60 new or improved materiel item to the U.S.
Army in Southeast Asia for operational use or evaluation.

Kaprelian was personally responsible for the analysis of a large collection of
photographic lenses brought from Germany after World War II and he made available
to American industry the formulas and characteristics of the valuable designs.

His many accomplishmems include the development of U.S, Army cameras for
long-range ground photography in both the infrared and vi ible spectrums. He also was
responsible for lhe development of motion picture and still cameras, processors and
proces es for silver halide materials, ultra-high-speed lenses, and xerographic
materials and processes.

Kaprelian wa deputy director of research at the Army Signal Research and
Development Laboratory. Fon Monmouth, NJ., before joining the Limited War
Laboratory, Other posilions include director of Research and Engineering, Kalan Co.
(1952-55); and chief of R&D in photography and optics for the old Army Signal Corps
(1946-1952), A Fellow, former president, and director of the
Society of Photographic Scientists and Engineers,
Kaprelian also is a Fellow of the Physical Society
of London and a senior member of the Institute of
Electrical and Electronic Engineers.

He served as a member of the National Research
Council, National Academy of Sciences, from
1957-1965. He is a member of the American Society
of Mechanical Engineers; Optical Society of
America; New York 'Patent Law Association, and
several honorary scientific societies.

He received the Army's highest commendation,
the Exceptional Civilian Service Award, in 1963.

Kaprelian graduated from the Stevens Institute of
Technology in 1934 with a mechanical engineering
degree. He studied law and physics at George
Washington University.

Col George E. Rippey became com
mander of the U.S. Army Satellite
Communications (SATCOM) Agency,
Fort Monmouth, NJ., when Col Mitchel
Goldenthal waS assigned recently to J-5
(Plans and Policy), Office of the Joint
Chiefs of Staff.

Col Rippey served as SATCOM Agen
cy deputy commander from August to
December 1967. In his new assignment he
also is erving as Army project manager
for SateJlite Communications. exercising
full line authority and responsibility of
the commanding general, U.S. Army
Materiel Command.

Col Rippey is a graduate of the Univer
sity of Kansas with a degree in electrical
enginecring. His military schooling in
cludes the Coast Artillery School, Sig
nal School Advanced Officer's Course,
the Command and General Staff Col
lege, and Defense Weapons Systems
Management Course_

Listed in Who's Who itl Engitleerillg as
a teacher and leader in the field of
communicationswho has madeoutstanding
contributions to research and develop
ment, he holds the Army Commendation
M~al, the Joint Service Commendation

NBS Reactor Provides
New Research Facility

Critical reaction of the National Bur
eau of Standards Reactor (NBSR) was
achieved Dec. 7, providing laboratories in
the Washington, D.C., area with an im
portant new fundamental research facility
as the eli max of more than ni ne years
planning.

Ulcated at the NBS laboratories at
Gaithersburg, Md., the new reactor facil
ity was under construction for more than
four years. It will be operated at low
power for testing purposes UUlil funds
become available for operation at its full
power of 10 megawatts,

NBS officials announced that the reac
tor was designed to provide NBS and
other laboratories in the Washington area
"with an extensive central facility where
neUlron beams can be used for fundamental
research on materials of all kinds."

The primary need of these laboratories,
it was explained. is for high.intensity
thermal and subthermal neutrons to meas
ure properties of ordinary matter, such as
the location of atoms in a crystal or the
force between atoms. New knowledge is
needed to provide more precise standards
for indu try and new tool for research.

Now that the reactor has attained a
critical reaction, fuel loading and core
configuration tests must be conducted to
determine flux effects for special applica.
tions. In addition, precise map of the flux
in the ,"ore must be made under a variety of
operating conditions so that accurate pre
dictions of fuel burn up can be calculated
and the power decay in the core deter
mined as a basis for full-scale operation.

Rippey Succeeds Goldenthal at SAleOM
Medal and the Greek War Cross,

Col Rippey entered the Army in 1940.
From 1943 to 1946, he served as Signal
officer in the Mediterranean and European
Theaters. In 1947, he became chief of the
Communications Division at Second Army
Headquarters, Fort Meade, Md., later he
was Signal adviser to the Greek 9th
Mountain Di vision and was decorated by
the government of Greece for outstanding
service.

The colonel subsequently served as an
instructor with tbe 28th Infantry Division
of the Pennsylvania National Guard and
the ROTC unit of the University of
Michigan. Then he was a Plans officer in
the Office of the Chief Signal Officer in
Washington, D.C.

Other assignments: pecial project offi
cer at Fort Huachuca, Ariz.; deputy Signal
officer of the U.S. Army in Hawaii;
Division Signal officer, 25th Infantry
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lance, Night Vision and Target Acquisi
tion Laboratories, presented a technical
paper on night vision.

In addition to visits to ECOM labora
tories and briefings on their activities, the
Canadian team was briefed at the U.S.
Army Satellite Communication Agency
(STATCO M) and at headquarters of the
Mallard Project.

This is an 8-year multibillion-dollar
project to develop a tactical communica
tion system for field armies, navies and
air forces of the United Kingdom, Canada,
Australia and United States.

The Canadian group included many of
the country's leading scientists and de
fen e program admini traters, including
Or. Guy Giroux, Dr. Derek Pletter. Dr.
Jacques Bealieu, Albert Laflamme and
John Higgins of the Armament R&D
Establishment.

Representatives of the Defence Re
search Telecommunications Establish
ment included Dr. John N. Barry, Roy
McG. Dohoo, Walter L. Halton, Donald
F. Page, Keith W. Lacey and Donald R.
McCaskill.

Dr. Bertram C. Brevis, Dr. John E.
Mayhood and Jean-Charles Baril repre
sented the Canadian Defence Research
Staff (Washington). The Canadian Forces
HQ was represented by Capt Paul RenaUd,
vice chief, Defence Staff Branch, Capt
Ronald T. Shiga and Douglas H. J.
Norman. LT Col Alexander C. Smart
and Maj Jobn Kirk Robertson attended
from the Technical Services Branch.

Air Force Colonel Selected
As Mallard Project Deputy

Col Gardner W. Engel of the U.S. Air
Force is the new assistant U.S. deputy
program/project manager of the Mallard
Project under the Army' Brig Gen Paul
A. Feyereisen.

Col Engel formerl y was stationed at
headquarters of tbe Electronic Systems
Division at L.G. Hanscom Field, Mass.

Contract Orders Compass R&D

The U.S. Army Mobility Equipment
Research and Development Center, Fort
Belvoir, Va., awarded a $29,52g contract
to Luminous Products Division, New Eng
land Nuclear Corp., for R&D on the
luminous materials used ;n compasses. The
radioactive material, Tritium (Hydre>
gen.) and Promethium-147, will be
molded into the plastic dial.

for West Coast

Exchange of information between the
Canadian Defense Research Board and
the U.S. Army Electronics Command on
the state-of-the-art in electronic research
and development is being facilitated as
an outgrowth of a meeting at Fort Mon
mouth, N.J.

ECOM Science Deputy and Chief Scien
list Dr. Hans K. Ziegler, who arranged
the 4-day session, said it is now planned
as an annual event, based on the view of
participants that it was highly successful
in promoting improved understanding.

"All of us seem to agree," be said, "that
the meeting was mutually profitable in
the very large areas of military electron
ics and related research and development
in which the U.S. and Canada share
common interests.'"

Dr. Rnbert C. Langille, leader of the
2o-member Canadian team that visited
Fort Monmouth, and Deputy Chief Super
intendent (Programs) in the Defense Re
search Telecommunications Establish
ment, reiterated Dr. Ziegler's views in a
leller to Maj Gen William B. Lalla,
commanding general of ECOM.

The Fort Monmouth meeting was ar
ranged as a counterpart of participation of
ECOM scientists in the electronic portion
of the annual symposium conducted in
Ottawa by the Canadian Defence Re
search Board.

Dr. Ziegler attended the 1967 session
in Ottawa and Dr. Robert S. Wiseman,
directpr of ECOM's Combat Surveil-

will be tested in the near future at higher
altitudes and over longer distances will
require continued refinements in the tecb
niques for predetermining the rocket's
impact point.

Leading aerodynamicists and meteor
ologists presented papers on results from
recent wind tunnel research and results

at Rocket Ballistics Meet from operational testing of rockets which
have added to the overall knowledge on
rockets, bombs and missiles as influenced
by aerodynamic forces.

A 1968 conference on advances in
research to correct ballistic rocket trajec
torie through improved methods of ob
serving and computing the variable factors
influencing their flight will be held late
this fall (date and location undecided).

ECOM, Canadian Scientists Plan Annual Meet

Liaison

Discussed

Appoints

Aerodynamic forces which influence
tr!lioctories were discussed by 100 scien
tists at the Army-sponsored Unguided
Rocket Ballistics Conference held re
cently at the New Mexico State Univer
sity at Las Cruces.

The host for conference was the
Atmospheric Sciences Office of White
Sands (N.Mex.) Missile Range. which is
approximately 25 miles from Las Cruces.
The office is part of the Atmospheric
Sciences Laboratory, Army Electronics
Command, Fort Monmouth. NJ.

Representatives from universities pri
vate industry and Department of Defense
agencies presented 24 technical papers
which focused primary concern on how the
wind velocity and air density create
aerodynamic forces that critically influ
ence the trajectories of rockets.

Capability of accurately estimating an
unguided rocket's flight is of particular
concern to Army atmospheric scientists
at WSMR. since they are responsible for
predicting the point of impact of all
burned-out stages and the payload section
of all rockets fired at the range complex.

Presently the most complicated pre
dictions are for the U.S. Air Force Athena
unguided rockets which' are fired from the
Green River, Utah, launching site and
impacted at WSMR approximately 400
miles away. If wind direction and speed
are not accurately estimated along the
rocket's flight path, WSMR safety re
quirements necessitate destruction of the
test vehicle.

On several occasions the impact point,
due to wind direction and speed, was more
than 150 miles from the uncorrected
impact point, if there were nO wind
present. Ninety consecutive successful
f1jghts of the Alhene rocket have been
made by applying wind corrections to the
rocket's trajectory.

The unguided reentry vehicles which

Improved liaison between the research interests of West Coast universities and the
Army Electronics Command has been brought about by establishment of a permanent
office at Stanford University.

The command' liaison officer in the McCul.1ough Building of Stanford Electronics
Laboratory, is Pete H. Hudson of ECOM's Electronic Components Laboratory.

Hudson is a candidate for a doctorate in electrical
engineering. He is doing his postgraduate study and
rc carch at the Solid State-Electronics Laboratory, a
part of the Stanford Electronics Laboratory, and is
considered one of ECOM's leading authorities on
integrated circuitry.

ECOM Science Deputy and Chief Scientist Dr. Han
K. Ziegler said that the continuity provided by a highly
qualified permanent representative on the West COBSt
will improve tbe already strong scientific ties of the
ECOM with the universities and related research
institutions of the region.

"Creation of the new office," he added, "will help
to remove SOme of the inconveniences of geographic
separation in the speedy exchange of advanced infor
mation between the academic community of the .Pacific
area and Electronics Command technical people." Pete H, Budoon

Aerodynamics

ECOM
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MICOM Uses Moire Patterns in Missile Tests

Ellis Assumes Duties
As ATAC Deputy CO;
Callahan Heads HDL

Confirmed by the U.S. Senate for
promotion to brigadier general, Col
Vincent H. Elli i the new deputy
commander of the Army Tank Auto·
moti ve Command (ATAC), Warren, Mich.

He was ucceeded recently as com·
manding offi.cer of the Harry Diamond
Laboratories (HDL), Washington, D.C.•
by Col Le lie G. Callahan, who had
served ince August 1965 as director of the
U.S. Army Electronics Command's Avi
onics Laboratory, Fon Monmouth, N.J.

An Army ordnance officer for more
than 25 years, Col Ellis has commanded
the HDL ince May 1967 and has served
all but one year since 1959 in research
and development assignments.

From June 1964 to April 1967, he was
as igned to the U.S. Army Materiel
Command, Washington, D.C., first as
chief of the Infantry Wea]Xlns Branch,
then as chief of the Wea]Xlns Branch in
the Development Division, Directorate of
Research and Development. In 1962·63,

An "optical illusion of great precision"
is being used by the U.S. Armv Missile
Command (MICOM), Redstone Arsenal,
Ala., as a tool for strain analysis of
missile components.

The quoted description applies to moire
pattern , which are a current vogue in art
for producing wild optical effects.

The moi te fringe phenomenon a.ppears
as patterns of alternating light and dark
fringes whenever a repetitive structure is
overlayed with anothet structure and the
line elements are nearly uperimposed.

The effect can be seen, for example,
when two mismatched window sereen are
superimposed. The patterns change wild·
ly when the two structures are moved in
relation to each other. (The word "moire"
is from the French word for watered or
moire silk, such as the Chinese produced in
ancient times.)

At MICOM, Judson Griffin and other
engineers in the Propulsion Laboratory of
the Research and Development Director·
ate are using the phenomenon to explore
methods of insuring structural reliability
of materials for mi ile motors.

The traditional analysis approach has
been with strain gauges. A major disadvan
tage of the gauge, however, is that it is
physically attached to the object being
measured, and changes in the attached
gauge mask the changes in the object being
measured.

Gauges are also ineffective at high
temperatures, while the moire technique,
an optical strain gauge, is readily adapt
able to temperature changes.

The technique now being used in the
Propulsion Laboratory is to print grid

Col Leslie G. Callahan

he was an AMC staff officer and a project
manager for combat vehicles.

For three year previous, he was with
the Office of the Chief of Ordnance in
Washington, D.C. He served as assistant
to the chief, ArlilJery and Vehicle
Systems Branch and later as chief of the
Artillery Section.

From 1957 to 1959; he was a special
assistant to the senior ordnance officer

lines on one side of the specimen to be
tested and place it before a camera with
the grid toward the lens. A pecial
ground glass, on which a grid is printed
identical to that on the specimen, is
located at the camera back.

When train is applied to the specimen,
the lines change in relation 10 those on
the glass plate, and the rapidly changing
moire patterns show on tbe ground glas .

A high·specd camera records the pat
terns, enabling the variation of strains on
the specimen to be determined.

Griffin said that by determining struc
tural reliability of missile components in
the laboratory, the need for some full·
scale te ting eventually may be elimi·
nated. Another application would be a
simple "gOt no-go" instrument using the
moi re prindple to test missi les suspect of
being damaged in the field.

IN SEARCH OF A PATtERN, Judson
Griffin, Missile Command engineer ap.
plies strain to 8 specimen. The moire
patterns Herve to analyze 8train effects.

Col Vincent B. Elli.

and later a maintenance adviser to the
Turkish Ordoance Department, Joint U.S
Military Mi sion for Aid in Turkey.

Col Ellis has a BS' degree from
Kansas State University and an MS degree
from Cornell University. He has attend
ed the Command and General Staff
College and the Air War College.

COL CALLAHAN is a 1944 graduate
of the U.S. Military Academy and holds
MS (1951) and PhD (1961) degrees in
electrical engineering from the Univer
sity of Pennsylvania. He al 0 is a graduate
of the Command and General Staff
College, the Industrial College of the
Armed Forces, and the Army Signal
School Advanced Signal Officers' course.

Prior to his Electronics Command
assignment at Fort Monmouth, N J., Col
Callahan commanded the 51st Signal
Battalion (Corps) in Korea. He has
served as executive officer of the Army
Research Office at Durham, N.C.; techni·
cal operations officer of the Army Liai on
Group, Project Michigan at the University
of Michigan; and research and develop
ment coordinator for the Continental
Atmy Command, Fort Monroe, Va.

CDC Commander to Preside
At 2 National AvitJtion Meets

Lt Gen Harry W. O. Kinnard, CG, U.S.
Army Combat Developments Command.
Fort Belvoir, Va., has accepted the chair·
manship for two national aviation meet
ings in Washington, D.C.

His first gavel-wielding will be as
program chairman of the American Heli·
copIer Society's annual technical sympo
sium in May. In October, following the
14th annual meeting of the Association of
the U.S. Army, the Army airmobility
pioneer will be chairman of the confer·
ence of the American Association of
Army Aviators.

The former commander of the Pir t
Cavalry Division (Airmobile) was the
dinner speaker at the recent American
Helicopter A sociation Technical Sym·
posiu m held at ForI Monroe, Va. He gave
the audience of helicopter engineers some
of his views on the role of the helicopter
today and in the future.
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The U.S. Army Mathematics Steering
Committee (AMSC) is inviting Army
employes to contribute papers on numeri
cal analysis, and related fields of compu·
tation or scientific data processing, for
presentalion al the 1968 Army Numerical
Analysi Conference, Apr. 25-26, al Fort
Monmouth, . J.

Sponsored by the AMSC on behalf of
the office of the Chief of Research and
Development, the meeting is organized to
exchange information of intere t to tbe
scientific and tecbnicaJ staffs and to lhe
manager of Army computers.

Dr. John H. Giese, chief of the Comput
ing Laboratory, Ballistic Researcb Lab
oratories, Aberdeen Proving Ground, Md.,
is chairman of the AMSC Subcommittee
on Numerical Analysi and Computers.

The organizing committee is planning
one-hour addresses on applications of
symbol manipulation programs, computer
graphics and numerical analysi .

It is anticipated that papers will be
presented on applications of the Fast
Fourier Transform, and on the recently
installed time·shared computing system
at the U.S. Army Electronics Command.

lnterested organizations that have not
received invitation to prior Army Numer
ical Analysi C"nferences are urged to
contact Dr. Francis Dressel, Army Re
search Office-Durbam, Box CM, Duke
Station, Durham, N.C. 27706.

aeRD Announces 5 Personnel Assignments
New personnel in the Office of the A 1951 graduate of the U.S. Military

Chief of Re earch and Development Academy (USMA), he received an is
include Lt Col Jonathan L. Holman Jr., degree in mechanical engineering from
Lt Col Robert T. O'Brien. 1st Lt Paul R. the University of Southern California in
Wozniak, CW4 John E. Whalen, and 1956. He has also completed the Anil-
Roland A. Wilburn. lery Advanced Course and has auended

LT COL HOLMAN, formerly CO of the Command and General Staff Col-
the 185th Maintenance Battalion. Long lege (C&GSC).
Binh, Vietnam, is n w with the Technical LT COL O'BRlEN is the new chief of
Development Divi ion, Sentinel System. theCommunications Branch,Communica-

From 1963 to 1965 he was deputy chief, lions-Electronics Division. He served as
ystems Engineering Division, Pershing chle~ of the :-Velfare Branch, Personnel

Project, U.S. Missile Command, Red- ServIces D,v,s,on, G-l, U.S. Army,
stone Arsenal, A[a. He was with the 2d VIetnam, October 1966 to July 1967,
Battalion, 92d Artillery, Germany, in followlOg two months as commander
successive assignments as B-Bauery Com- of the [21st S,gnal Battalion, 1st
mander and 5-3 in 1961-62. Infant~y D,v,slon.• k Other assignments have included chief
Steering Committee See 5 ofField Operations,lnstrumenlation Sup-

o 0 port Group, U.S. Army Combat Develop-
Numerical AnalySIS Papers ments Command Experimentation SuP

port Group, U.S. Army Combat Develop
ments Command Experimentation Com
mand (USACDCEC),AugustI965toJanu
ary [966, and project officer, Electronics
and lnstrumentation Office, USA DCEC,
July 1963 to August 1965. From May 1959
to July 1962, he was operations officer,
HQ Signal Office, Supreme Headquarters
AUied Powers Europe.

A 1949 graduate of the USMA, Lt Col
O'Brien received an MS degree in elec
tronics engineering in 1959 from Stanford
University. He has attended the C&GSC
and the Armed Forces Staff College.

1st LT WOZNIAK has been assigned to
the Army Research Office as a staffofficer
in tbe Behavioral Sciences Division. He
earned a PhD degree in sociology from
the University of Massachusetts in 1967.

A Reserve Officer Training Corps cadet
while an undergraduate at Canisius Col
lege, Lt Wozniak was commissioned in
1963 and deferred from Army duty while
studying on a fellowship. He recenlly
completed the Infantry Officers' Basic
Course No.3 at Fort Benning, Ga.

Ll Wozniak, who specialized in demog
raphyand minority group relation, wrote
his dissertation on "Assimilation Into a
Pan-Catholic Sub-Society,"

CW4 WHALEN was admini trative
assistant to the North Atlantic Treaty
Organization Military Committee for II
months before assignment as administra
tive officer in the Office of the Executive

for Administration. He succeeds CW4 Joe
C. Garner, wbo has been assigned to
Vietnam after OCRO duty ince 1961.

CW4 Whalen erved as admini trative
assistant 10 tbe commanding general,
Eighth Army Korea, 1966 to 1967; per
sonnel officer, Yuma Proving Ground,
Ariz., 1964-1965, and admini trative offi
cer, MedicaJ Divi ion, U.S. Army Europe,
1959 to 1964.

MR. WILBURN brings to his po ilion
as contract peciali t in the Contracts and
Grants Branch, Research Program Of
fice, 18 years of government experience.

From 1963 to 1967 he was a contract
speciali t and contract price analyst Wilh
tbe U.S. Army Materiel Command, fol
lowing five year in the U. . Army
Signal Corps Finance Office. He also
worked nine year as a contract examiner
with the General Accounting Office.

He attended Southeastern University of
Law and Accounting in Washington, D.C.,
and has completed 14 government-spon
sored financial counes, including 12 given
by the U.S. Army !'mance School, Fort
Bel\iamin Harrison. Ind.

JPl Leader Succeeds
Herzfeld as ARPA Head

(Continuedfrom poge J)
responsible for plan.ning, initiating and
directing R&D programs as assigned by
Dr. John S. Foster Jr., Director of
Defense Research and Engineering.

Presented with ASA' Space Act
Award in recognition of pioneering work
in pace communications systems, Dr.
Rechtin also received the Medal for
Exceptional Scientific Achievement for
outstanding contributions in the design,
development and operation of NASA's
Deep Space Network for tracking, com
munications and control of tbe U.S. lunar
and planetory exploratory spacecraft.

Graduated from California In litute of
Technology with a BS degree in 1946, he
continued his studies there and received a
PhD cum Laude in 1950. Among his many
honors are fellowships in the American
Institute of Aeronautics and Astronautics
and the lnstitute of Electrical and Elec
tronic Engineers.

Dr. Rechtin has traveled to many
parts of the world as a member of the
NATO Advisory Group on Aeronautical
R&D Avionics Panel and as director of
lhe NASA Deep Space Network.

16 ARMY RESEARCH AND DEYEWPME T EWSlllAGAZlNE JANUARY 1968



5 Depart aeRO for New Positions, Retirement
engineering from the Virginia Military
Institute, an MS degree in aeronautical
engineering from the California lnstitute
of Technology, and has done graduate
work in nuclear physics atJohns Hopkins
Univen;ity. He has also allended the
Command and General Staff College.

MN DIA E DICKE, staff officer in
the Human Facton; and Operations Re
search (later Behavioral Sciences) Di vi
sion, since October 1965, has departed to
take the Officen;' Advanced Course at the
U. S. Women's Army Corps Center, Fort
McClellan, Ala.

Following completion of the 24-week
course, she will be assigned to the WAC
School. Former assignments included
chiefof the Reception. Processing Division
of the WAC Center, and WAC selection
officer, St. Louis, Mo.

A 1953 graduate of Lindenwood Col·
lege, she holds an MBA degree from the
University of Washington. Before enter
ing the Army in 1961, she was dean of
women at Westminster College, Salt

New personnel at Edgewood Arsenal,
Md., include a new director and two new
division heads.

Col Sidney L. Well is director of
Technical Suppon, Lt Col Janice A.
Mendelson is on the Research Laborator·
ies Wound Ballistics Survey Team,
and Lt Col Albrecht FJ.W. Sommer is
chief of the Occupational Health Division
of the Army Environmental Hygiene
Agency.

Col Wells last served in Korea as
deputy commander of the U. S. Army
Procurement Agency. Other assignments
have included chief of the Management
Logistic Division of the Army Chemical
Schools Command, Fort McClellan,
Ala., t963 to 1966, and chemical officer
for the 3d Infantry Division and in the
Chemical Division, HQ U. S. Army
Europe. Heidelberg, Germany, t961 to
1963. He is a graduate of the Univen;ity of
Maryland.

Lt Col Mendelson has returned to
Edgewood after a lQ-month tour at Fort
Sam Houston, Tex. She is currently chief
of the Wound Data and Munitions Effect

Lake CitY. Utah.
ROY D. GREENE, chief of the Re

search Programs Branch, Research Pro
grams Office, since 1963, has transferred
to the Army Materiel Command as chief
of the Program Authorization Branch,
Program Management Div; ion, Devel
opment Directorate.

Greene has been with tbe Research
Programs Branch since 1961, when he
came to USARO through the management
intern program. A graduate of Western
Kentucky State College, he holds a
master's degree in public administration
from American University, which he
earned on a special study program initiat·
ed by the Sccretary of Defense.

He received the Meritorious Civilian
Service Award last fall.

FRANK H. WRIGHT, a technical
information program coordinator in the
Programs and Concepts Brancb of the
Scientific and Technical Information Di·
vision since 1962, retired Dec. 29. A
retired Army colonel whose military
career spanned 40 yean;, he served in both
world wan;.

Gains 3 Key Personnel
Team (CONUS) at the Medical Re earch
Laboratory, Edgewood. She served at
Edgewood for eight years as a general
surgeon and chiefoftbe Trauma Investiga
tion Branch, Biopbysics Division, Medi
cal Research Laboratories.

Graduated from Wilson Teachen; Col
lege in 1943, she received her medical
degree from the Univen;ity of Pittsburgh. in
1947 and earned a master's degree in
medical science from Ohio State Univer
sity in 1952.

Col Sommer joined Edgewood as chief
of the Occupational Health Division
following an 8-month residency in pre
ventive medicine at Watson Army Hospi
tal, Fort Dix. N. J., where he also
completed a global medicine course.

A 1950 graduate of Johns Hopkins
Univen;ity, he received a master's degree
in anatomy (1952) and a medical degree
(1956) from the University of Colorado.
He then went on to earn a master's degree
in public health from the Univen;ity of
Minnesota (1964), following three years
as a dermatologist at the Army's 34th
General Hospital in France.

ArsenalEdgewood

AU tat obJec.lh'a .,e.N .c~mpU.hedIn the firi~
or lhe Dnt.on ad-thaDk weapon .,...e.m Dec. 11. In
whl project ome.la1l deteribed lUi the n,... in a ee:riea
ulO eYlIl",lIte aU eomponenUi and operaLlonaJ eh• .rac
leri.dea o{preprolot1pe hardware."

FJ.rI!'d rram • n..ed lauBcher. the miAile Impacl,ed
on the tarlCI with bulbcrf: MCcu.ne)". 181 omda...
•ald. The lau"rhlne wa. conducted by MeDolUle11·
Don,a Corp.. Onpn .,...em prime c.onlraetor.
wllb .-apport &om the U.s. Arm, HI..lie Command
T 1and Rdl.bWly EnJll8tlon Laborato,.,..

In proepari,.. ror Ihele let". a_INnlem eompo
n~n.. ha e been tetled at Cape Kennedy. laler In
the pto..,..m. Arm,. pnne" at BWlone (AI•.) A...
..~n" wiU conduct mot'C ..dn-need t~tlnll lncludin.
Orinp III both ItallonAry And tD6,-in, .arrcll tWnl
live "arheadl.

The 28-pou.nd. hooJde,...t'i.red Dra,on I. powerful
enott,b to ••..iIl" armor and olhu fi~ld rorllli~

lion... and can be c:amed an,...h~re a toldier ean
JHIc.1c a rifle.. 11 will ~p"ce the 90_ ~lUe.. rine
and b reported 10 be far uperiodn "nle. ac(uraey
and lethality. It will be deplored at pbloon level.

lJ Col Kenneth C. Van Aulten is prQj~t man_Iei'
and AlI.n Pint I. depuI11JU1n••er.

Five key personnel terminated service
recently with the U. S. Army Research
Office (USARO), Office of the Chief of
Research and Development, to accept
new assignments and positions.

COL TYRON E. HUBER ended seven
yelllll as chief of the Life Sciences Division
when he retired recently from the
service to accept the position of techni
cal consultant to the head of the
Federation of American Societies for
Experimental Biology.

Col Huber was deputy director of the
Walter Reed Army Institute of Research
(WRAIR) from 1958 to 1960. His career
also included assignmeots as special
assistant to the director, WRAIR; chief.
Medical Research Branch Research and
Development Divi ion, Office of The
Surgeon General; chief, Medical Service
and deputy commander, U. S. Army
Hospital, Yokohama, Japan; and tours at
Brooke Army H pi tal, Madigan Army
Hospital, and Camp Scibert, Ala.

He graduated from the St. Louis Univer
sity School of Medicine in 1940.

COL GUY H. DREWRY Jr. who was
deputy chief of the Physical and Engineer
ing Sciences Division since 1965, has been
as igned to the Office of the Deputy
Director of Defense Researcb and Engi·
neering (Researcb and Technology). He is
staff assistant for special studies, Office of
tbe A i tant Director, Laboratory Man·
agement.

Col Drewry succeeds Col Raymond S.
Isenson, also formerly of USARO, wbo
bas been assigned to tbe staff of the
MilitaryA istanceAdvisoryGroup, Bonn,
Germany, as a researcb and development
officer.

Before IUs USARO assignment, Col
Drewry was clUef of the N uclear-Chemi
cal-Biological Divi ion, Research and
Engineering Directorate, U. S. Army
Munitions Command, Dover, N. J.

He holds a BS degree in electrical

Preprototype Dragon System
Undergoes FiBt Firing Tests
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John N. Strange, chief of the Ellgineering Research
Brallch, Naclear Weapons Effects Division, U. S. Army
£ngllleer Waterways Experimeru Station, i.~ engaged in
the stady of anderwater rmd wldergroand explosion
effects lIpplied 10 conventional Gnd nuclear HfCOpOUS.

A nll/ive of Arkan as, Ite holds a BS degree from the
Viliversity of Arkansas and did gradllate work at the
Vnil'ersity of Texas. He joined the stqff of the
Waterways Experiment Station ill 1948 and was the
recipiellt of the Deparlmenl of tire Army Certificalefor
Oliistatrding Aclrievemenl in 1962. Dllrillg World War
JJ Ire received lire Army Air Corps Air Medal wilh
eig'" clllsters and Purple Hearl with Oak LeafClaster.

Researching Blast ERects of Nuclear Explosions
By Branch Chiefs Leo Ingram, John Strange, William Flathau

U.S. Army Engineer Waterways Experiment Station, Vicksburg, Miss.

From the 13th Century, when gunpow· areas, for example underground protec-
der was firsl produced, until World War tive structures, the mllior objective is to
II, explosion yields were measured in be able to predicl the response of a
quantities seldom larger than a few given system structure or structural
thousand pound . Tbe advent of nuclear element to the effects of a gi ven
energy cbanged this picture drastically. detonation.
Conversion of a small amount of mass
into the radiant and mechanical energies Because the explosion effects are high-
of nuclear explosions boosted yields to ly transient in nalUre, they are measured
level that are measurable in kilotons electrically by using a wide variety of
and megatons. transducers peculiarly uited to the charac·

To determine in measurabLe units the leri tics of the blast-time disturbance. A
destructive capabilities of such weapons considerable effort is devoted to devel-
and to understand fully the hazards opment of these transducers as well as
involved in their employment, the Pacif- measuremenltechniques.Typicalmeasure.
ic Proving Ground (PPG) and the Nevada ments involve the recording of time
Test Site (NTS) were established. Full- histories of such variables as pressure
scale nuclear field tests are conducted at (stress), strain, acceleration and velocity.
these sites for the purpose of developing The two major sponsors of research at
weapons effects and employment knowl- SURFACE EXPLOSION 00 exposed WES are tbe Department of Defense-
edge. limestooe duriog Operation Flat Top, established agency for all nuclear weap-

Since certain mechanical (blast and evada Test Site, at which cratering ons effects research, tbe Defense Atomic
shock) effects of nuclear explosions are and ground motion were studied. Support Agency, and the Department of
quite well simulated by the detonation of the Army through its RDT&E project,
conventional high explosives such ex. Shock interaction effects on such targets "Military Engineering Applications of
plosions are used to model or scale the as buried protective tructures, dams and Nuclear Weapons Effects Research." Oth-
mechanical effects of nuclear explosions. tunnels aLso are being tudied. WES er sponsors include the Department of the
High.explosive te ting, along with the- research also includes management of Air Force through its Ballistics Systems
oretical and analytical studies, are u ed and lor participation in a number of Large. Command, the Atomic Energy Commis-
exten ively today to develop basic cale field tests at tbe PPG, NTS, and the sion, the Advanced Research Projects
knowledge. Defen e Research Establishment, Suffield Agency, the Defense Intelligence Agen-

RESEARCH AT WES. Explo ion ef. in Canada. cy, the Office of Civil Defense, the Office
fects research was introduced at the U. S. Nearly all explosion effects research of Naval Research and the Naval Ord-
Army Engineer Waterways Experiment at WES is characterized by a common first nance Laboratory.
Station (WE$) in December 1950 with a approacb, that is, the development of a UNDERWATER EXPLOSION EF·
tudy of explosion effects in shallow theoretical-analytical solution if the FECTS. Basic underwater explosion pbe-

water to include definition of the propaga- problem i amenable to tbeoretical for- nomena consist of the following: (I) the
tion.attenuation characteristics of the wa- mulation. Experiments are then conducted underwater explosion bubble; (2) propa·
ter shock wave, airblast, and water surface to provide numerical results for validat- gation of the generated shock wave; (3)
waves emanating from the high explosive ing the theory. Where a particular proh- reneelion of the shock wave from boun-
(TNT) energy sources. Underwater crater lem is so complex as to render theareti. daries such as the bottom, the free surface,
measurements were also obtained during cal solution impracticable, an empirical and underwater targets, etc.; (4) the explo-
the initial study. solution is sought by conducting experi- sion plume, dome and base urge; (5) the

Explosion effects researcb at WES has ments over a range of explosion yields. production of water surface waves; (6)
continued uninterrupted since thatti me and The ultimate objective of all nuclear shock refraction due to the anisotropic
includes tbe study of aU blast and shock weapons effects research accomplished by properties of the fluid media, and finally.
phenomena arising from detonations in the Nuclear Weapons Effects Division at (7) bulk cavitation phenomena associated
the atmosphere relative to the coupling of WES is aimed at deriving procedures for with shock reflection from the free sur·
explosion energy into tbe earth (water, predicting blast or shock loading infor. face. Studies of the effects of underwater
rock, or soil), detonations 00 the surface mation at any given point resulting from a explosions at WES are concerned prine;.
of Ihe earth, and detonations at various nuclear explosion near, on, or be- pally with Items 2, 3 and 5.
depths of burial or depths of submergence. neath the earth's surface. In certain Shock Propagation. In a "free-water"

environment (one where no boundaries are
present to influence the manner of shock
propagation), the peak pressure of the
shock wave varie inversely as the dis
tance from the explosion raised to the
L.l3 power. In a "free-field" environment
(one where only horizontal boundaries
namely, the free surface and bottom, ar~
present), the laws governing the propaga
!Jon of a shock wave are highly dependent
upon water depth as well as distance from
the explosion.

Due to these factors, a main point of
concern of WES research in underwater
explosion effects is that of evaluating
hock propagation characteristics in vari-
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Leo F. Ingram, chief of Ihe Physical Sciences
Branch, Nuclear Weapons Effecls Division, U. S. Army
Engineer Waterways Experimet" Sialioll, Vicksburg,
Miss., is engaged ;/1 research on underwater and
undergrollnd txplosion effects. with .special emphasis
011 blasr and shock phenomena and special measure
ment lecl1lliques.

Ingram holds a bachelor of science degree in
physics from Tulane University and received a com
mission[rom Ille Navy Midshipmall School. Ccll/mbia
University. He sen'ed 'hree ears with the Navy during
World War /I.

He ;s a registered professionol engineer ill the Slale
of Mississippi and hold. membership ;11 everal
professional sodelies.

ous scaled waler depths. Because this area
of study does not lend itself readily to
analytical solution, experiments are con
ducted to provide a direct empirical
solution as well as to furnish quantitative
data as input to continuing efforts to define
the phenomena analytically.

Sliock Ref/eclion. The study of shock
reflection is being coordinated through an
interservice committee made up of repre
sentati ves from the Defense Atomic Su po
port Agency, the Naval Ordnance Labor
atory, the Office of Naval Research and
the WES. Appropriate consultant-type
services are provided by experts in the
general field of hydrodynamics.

Although not officially constituted,
this group (sometimes referred to as the
Shock Reflection Task Group) i responsi
ble for planning and coordinating all
research dealing with the problem of
shock reflection in an underwater en
vironment.

The research in this area has been
divided into logical components: (I)
pursuit of a rigorous theoretical formula.
tion, (2) verification experiments at lab
oratory scale, and (3) intermediate-scale
experiments for additional input to theo
retical formulations and/or development
of an empirical solution which is descrip
tive of hock reflection from typical,
natural-bottom materials. WES is mainly
responsible for item (3) above.

Reflection from the bouom generally
acts to enhance the incident shock while
reflection from the free surface detracts
from the incident shock. The interplay
between the direct hock wave and the
reflected waves (from the free surface and
bottom) makes it necessary to study in
considerable detail shock propagation in
shallow water.

The net effect of the interplay is
determined mainly by the water depth
and by the vertical location of the gage
point in the water depth (one-quarter
depth, mid-depth, or lhree~quaTterdepth).

In any event, it is the effect of water
shock loading as a function of range from
an explosion thal is of critical impor
tance. Response of targets situated in the
free field of water cannot be calculated
unless the effective shock loading is
known for that location.

Ex/!'osioll-Ceneraled WOI'es. The
WES has conducted a major ponion of the
higb-explosive experimental research
aimed at developing a means of predict
ing accurately the water surface wa ves that
are formed as the result of a surface or
underwater explosion. Unlike blast and
shock effects, which atlenuate rather rap
idly, water surface waves propagate for
rather long distances. Although their
amplitudes decay with distance traveled
in deep water, upon emering shallow
water areas the waves shoal, and this
phenomenon produces a buildup in wave
height.

Wave research at WES is aimed at
evaluating the whole of the wave proh-

lem; namely, (I) wave generation mech
anisms, including studies of the effects of
submergence depth on efficiency of wave
generation, (2) propagation characteristics
in deep water, (3) wave shoaling phenom
ena, (4) wave breaking and reforming
characteristics and (5) wave runup and
inundation potential.

Explosion-generated wa ve research
within the Department of Defense is
coordinated by the Wave Task Group
which i composed of representatives from
the Defense Atomic Support Agency, the
Office of Naval Research, the Da vid
Taylor Model Basin, and WES with
consultation from selected experts in the
field.

CRATERTNG. Explosions that occur
slightly above, on, or beneath the ground
surface produce craters whose size is mai n
Iy a function of the explosion yield, the
charge position (relative to the ground
surface), and the type material. General
ly, the crater size i proportional to
between the third and fourth root of the
charge weight; however, the charge posi
tion can affect crater size by a factor of
approximately 10, while the type materi·
al (soil or rock) can affect crater size by a
factor of about 2.

In a practical way. knowledge of
cratering phenomena and effects is impor
tant in asses ing damage to nearby under
ground struclures. in assessing tbe effective-

UNDERWATER EXPLO ION at Mono
Lake, Calif. Teet series studie t!lurface
wave generation and propagation.

ness of craters as barriers to vehicular
mobility, and in evaluating the feasibility
of using crater-producing explosions as a
means of mass excavation.

Craters are also effective in the produc
tion of a large amount of throwout
material, generally called ejecta. The
wide pread distribution of ejecta consti
tutes a hazard to surface structures, to
missile-sensitive targets, and to hatch
opening operation at underground silos.

The WES has participated in a number
of large-scale field experiments as weI!
as full-scale tests in an effort to provide
an empirical solution and to provide data
for a more rigorous mathematical model
of the overall ejecta prnblem.

Current research in cratering i chiefly
the responsibility of the Nuclear Crater
ing Group. This group was established in
June 1962 by tbe Office of the Chief of
Engineers for the purpose of working with
the Atomic Energy Commission in the
determination of the mechanics of crater
formation by nuclear explosi ves and the
feasibility, cost and other factors in
volved in the use of nuclear methods for
the large mass movement of earth for
construction purposes.TheN uclearCrater
ing Group is located at the Livermore
Radiation Laboratory, Livermore, Calif.

GROUND-SHOCK EFFECTS.
Ground-shock effects of nuclear explo
sions are of vital concern [0 [he miHlary
in that all surface or below-surface in
stallations in the general vicinity of a
nuclear explosion will feel the shock
environment that is coupled into the
ground.

Consideration must be given to both
directly coupled ground shock and earth
motions produced by passage of the air
blast wave over the urface; relative
contributions of these effects are depend
ent upon weapon yield, geometry and
properties of the earth.

The goal of current WES research is to
define the underground free-field environ
ment (stresses and motions) for a variety
of threats involving different yields,
heights (or depths) of burst and geologic
conditions.

A multiple approach is being used.
Computer codes, whicb bave been devel-

(Conlinued on PO&" 20)
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ularlyas to overall re ponse.
To look further into the complex

problems of o;oil- tructure interaction, iL
has been necessary to conduct tests in the
field under both nuclear and HE condi
tions and in the laboratory under si mulat
ed conditions. By coupling the experimen
tal and theoretical work, analytical
expressions are being developed that offer
considerable promise of defining in a
quantitative way the response of structural
systems.

LABORATORY SIMULATION. Tbe
moratorium on nuclear field te ts forced
planners and researchers not only to
consider, but to build devices that could
simulate various blast loads in the labor
atory. The advantages of testing with such
a device are many: the input load can be
varied, the test geometry can be changed,
a variety of soils can be used, tests can be
controlled better than in tbe fieLd, cost is
Ie ,etc.

The disadvantages are the limitation
on the size of structure that can be te ted,
and other problems associated with de
vice-imposed boundary conditions, Two
blast-load simulators are io operation at
the WES-lhe Large Blast Load Genera
tor (LOLG) and the Small Blast Load
Generator (SBLG),

The LOLG is a 3-dimensional device
designed primarily to test underground
protecti ve structures subjected to overpres
sure histories similar to those generated
by actual nuclear detonations. The test
chamber is 23 feet in diameter and 10 feet
deep, Pressures from approximately 20 to
500 p.s.i. with a minimum rise time of
several milliseconds and maximum dura
tions ofgreater than I ec, can be produced
in the generator using high explosives and
propellants as the energy source.

The SBLG can contain tatic pressures
to 2,000 p.s,L and produce dynamic pres
sures up to 2 0 p.s.i.; it has a minimum rise
time of everal milliseconds and dura
tions grealer than I second. The SBLG
has a 9/16-inch-thick steel cylindrical
shell with ao elliptical dome top whicb
houses two firing tubes and appropriate
baffles, The shell is composed of a serie
ofstacked rings of various sizes, which are
bolted together, to allow the depth of a
soil sample to be varied.

ERectsBlast

William J. Flatlwu is chief of the Protecti"e
Structures Branch, uclear Weapons Effects Division,
U. S. Army Engineer Waterways Experimefll Station.
His responsibilities include study alU! analy is of
problems and the plallnillg of R&D programs OIld

projects illvolving effects of IInclear weapon on
structures.

Specifically, he is concerned with strltctural dynam
ics as related 10 protective cOl1sfruction~ the dynamic
properties of malerials and elements, prolective works
for military pllrposes, and problems ofcivil defellSe.

FLO/hail holds 0 bachelor of science degree in civil
engineering from Ihe University of Illinois and is a
registered professional engineer ill Ihe State of
Mississippi. He is a member ofthe American Society of
Civil Engineers, Mississippi Society of Professional
Engineers, and the America" Military Engineers.

and the shock environment tbat must be
safely withstood. Above-ground strucLUres
are usually located in blast pressure
fields of less than 30 p.s.i. At pressure
levels greater than 30 p, ,L, it is general
ly more economical to resort to under
ground construction,

Shallow-buried structures at depths
down to several bundred feet are located
in regions of ground surface-pressure lev
els ranging from 30 to say 1,500 p.s.L
Deeply buried ltuctures are at depths on
the order of tbousands of feet primarily in
rock. The ground surface ahovesuch instal
lations may be exposed to peak pressures
as high as severallhousand p.s.i.

There is a wide variety of types of
protective systems; Le., austere field sbel
ters for troops in the field, fallout and
modest blast sbelters for tbe civilian
population, complex missile and commu
nications sites, and highly invulnerable
command centers. '

Because the loads associated with nu
clear weapons are transient, Le., tbe load
prevails for periods of from several
milli econds to several econd. the
response of the structural sy tem is dynam
ic. Hence, the force-lime system and its
ability to accelerate the overall tructure
must be considered. It is the acceleration
time history that produces the severe shock.
environments within structures. Currently,
there is a fair undel1itanding of the behav
ior ofabove-ground structures. The behav
ior of shallow or deeply buried ystems is
not as well defined.

In order to assess the response of
protective structure systems, many theoret·
ical and experimental programs have
been conducted, In addition, highly s0
phisticated computer programs have been
developed to predict free-field loading
environments and the respoose of buried
structural systems.

Generally, these calculations are po 
sible only wben simplifying assumptions
are made; e,g., material properties are
assumed to be homogeneous, isotropic,
elastic, etc. Large-scale test results bave
shown that many computer programs do
not match the real physical cooditions
associated with a protective system, parti~

Researching Nuclear
(Continudfrom pal!" 19)

oped largely by DASA. are being evalu
ated to determine their value in predictiog
ground shock, An important adjunct con
cerns determination of soil and rock
properties used as input to the codes,
Laboratory te ts are made to determine
time-dependent strength and deformation
properties of earth materials uoder var
ious loading and boundary conditions,

Quantitative measurements of ground
hock are obtained by active participation

in underground nuclear tests as well as
large-scale high-explosive (HE) tests
conducted above and below ground,
Ground-shock measurements have been
obtained hy WES on several nuclear tests
conducted at PPG, NTS and Alaska; WES
has also participated in numerous HE tests
conducted in Canada, Greenland and
several continental U. S. sites,

The HE data are useful in scaling
certain effects to larger yields. Scaling
validity investigations aod correlation of
empirical data with analytical results are
being made continuously, By such a proc
ess, it is hoped that sati factory analytical
prediction methods will be developed,

PROTECTIVE STRUCTURES. Stra
tegic struClUres, depeoding on their mis
sion, must not only be able to withstand
the shock environment of a nuclear
detonation, but, in mo t cases, must be
designed so that the shock level within
the structure is tolerable for botb persoo
nel and equi pmeoL

Geoerally, protective structures can be
classed io three categories; Le., above
ground, shallow-buried and deeply buried.
These categories are defined by economics

Lightweight Assault Bridges
Sioted For Vietnam Delivery

Twenty-nioe lightweight assault
bridges designed and developed by the
U.S. Army Mobility Equipment Research
and Development Center, Fori Belvoir,
Va., for use in marginal terrain such as the
Vietnam rice paddies and swamps will be
supplied for $833,000,

Award of the contract to the Unit Rig
and Equipment Co" Tulsa, Okla., one of
four firrns that submitted bids out of 15
invited to prepare proposals, was an
nounced Jan. 16. Delivery of the flfSt of
24 units to Vietnam will begin in April.
Five will be held in tbe United States for
research, development and testing.

The folding-type, weldable extruded
aluminum alloy bridge is designed for
mounting on the M 113 Armored Person
nel Carrier, The 2,700-pound unit can be
emplaced hydraulically in less than two
minutes without exposing personnel to
enemy fire. After hook-up of two hydraulic
connections, it can be retrieved by revers
ing the launching procedure.

Transportable in the folded position at
convoy speeds of 35 miles an hour, the
bridge has the same swim capability as
the unmodified carrier, 3.5 mph.
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Fort Detrick were from the U. S. Army
Chemical Center, Edgewood (Md.) Ar·
senal, FASEB. and several universities
and medical center.; in the U. S., Eng
land, Peru and the Republic of South
Africa.

The proceedings represent an authorita
tive statement on the worldwide distribu
tion of anthrax. Included is material on
the occurrence of anthrax in wild animal
species as well as do mesticated ani mals.

Discussion summarize what is known
about the role of to"ins in causing symp
toms of disease and death. Problems are
identified that must be solved for the
prevention of anthrax and improved clin
ical treatment of anthrax in man.

AVLABS Win Safety Awards

Tbe U. . Army Aviation Materiel
Laboratorie (AVLA8S), Fort Eusti •
Ve .• received two sarely award. for Fi8·
cal Year 1967. tbe Army l'fateriel Com
mand Award of Merit for aEely and an
Award of Merit plaque from th Nation·
aI Safety COllncil. James J. Fetzer is
Command Safety Officer.

Six of 15 paper published recently in
the proceedings of the Conference otl
Progress in rhe Understanding of Anthrax
were authored or coauthored by Army
investigators from agencies at Fort De
trick, Md.

The conference was organized for the
U. S. Army Research Office (USARO),
Office of the Chief of Research and
Development, by Dr. Wendell H. Grif
fith, Life Sciences Research Office, Feder
ation of American Societies for Experi
mental Biology (FASEB).

Editor of the publication is Prof. W. J.
Nungester, Univer ityof Michigan, a long
time consultant to the Army and member
of the Army Scientific Advisory Panel
(ASAP). Publication was supported in part
by the National Institutes of Health,
Public Health Service, and U. S. Depart
ment of Health, Education and Welfare.

Dr. Carl Lamanna, deputy chief and
scientific adviser, USARO Life Sciences
Division, keynoted the conference with a
review of the history of Bacillus an
thracis, causative agent of the deadly
disease, in "The Anthrax Question."

Participants in addition to those from

fuel (a hydroxy-terminated polybUla
diene) was developed which makes possi.
ble propellants that give more reliable
behavior under vibration and compression

Lnsers. Stimulated emission of light in
organic dyes has been achieved with a
specially constructed nashlamp, produc
ing peak intensity in 0.3 microseconds and
giving a pulse width of 0.8 microseconds.
Prior work required a giant pulse ruby
laser to pump the dyes. It thus appears that
the last major obstacle has been removed
for the development of organic dye
laser, u ing conventional pumping tech·
niques and thereby adding to the variety of
wavelengtbs available from various laser
sources.

Sratistical Tests. Statistical procedures
were devised for economically estimating
the reUability of certain missile com·
ponents. Tbese procedures incorporate tbe
use of laboratory data and thus require few
flight tests of the components, thereby
reducing test coats.

Solution of a Lorge Number of Equa
tions. It is not infrequent for a scientist to
have to solve simultaneously many equa·
tions with many unknowns. Before the
advent of the electronic computer, such
problems were considered unsolvable
and were not attempted. Recent research
has resulted in the development of a
variety of techniques, each one appropriate
under pecific circumstances. Several of
these techniques have been used by various
Army facilities.

Lnser Target Designation Systems. A
si mple Laser Target Designation System
was integrated into an armed UH-l

helicopter. resulting in a mllior increase

in the effectiveness and accuracy of the
Progress Reviewed weapons helicopter. The system provides

a fir.;t.pass attack ability which is current
ly lacking.

Use of the sy tem should provide more
rapid and accurate engagement with the
enemy permining more strikes per mi •
sion. less ordnance consumed per strike,
les danger to friendly forces and non.
combatants in the area. and less danger to
the strike aircraft.

Lightweight Electronic-Scan Radar.
An experimental surveillance radar.
which will ultimately weigh only 4()..50
pounds, with the capability of scanning
the battlefield without any physical m0

tion of the antenna, has been developed.
The radar employ a novel transmitter.
loca) oscillator which serves as both the
local oscillator and pulsed transmitter.

This feature si mplifies the radar and
greatly reduces power consumption. An
tenna beam steering is accomplished with
ferrite phase shifter.; and integrated cir·
cuitry logic, giving a greater detection
capability and increased accuracy.

FriClldly Patrol Locator. The Army
developed and tested an exploratory
development model of a beaconing sys·
tern for locating friendly patrols with
sufficient accuracy and range to permit the
patrol to direct artillery fire on attacking
enemy forces.

Radiometric-Imagery Improvement
and Comparison Study. A dual·mode mil
limeter equipment consisting of a radar
and radiometer was assembled and evalu
ated. Results showed that the dual-mode
operation, employing radar renections
and target-temperaturesignatures, provides
a substantial improvement in identifica
tion of targets over those obtained using
ingle·mode techniques.

Detrick Scientists Author 6 Anthrax Papers

SciencesPhysical
Significant rcsearcn, development, test

ing and evaluation (RDT&E) accom
plishments during Calendar Year 1967
monitored through the Physical and Engi
neering Sciences Division, Office of the
Chief of Research and Development,
include the following:

Armor Materia/s. Re earch in armor
materials has resulted in a beat·treatable
dual-hardness teelthat can defeat a given
threat with approximately one-balf the
weight of homogeneous teel armor of
World War II. Thi dual hardness tee I
can be fabricated in various configurations
at low cost. It is being u ed for component
protection and/or for pilot seats on the
CH 47, OH-6, AH·IG and UH-ID heli·
copter.;.

Wind Tunnel Testing. Researcb in tbe
operational problems and techniques in
wind tunnel testing of V/STOL aircraft
will permit more efficient and accurate
testing leading to beller under.;tanding,
design. and production of these aircraft.
Up to now, wind tunnel results have been
highly questionable, due to lack of
knowledge of the interactions between
the model and the lUnnel wall .

Research has established that there is a
predictable ratio between the tunnel size
and the size of the model that can be
tested accurately and reliably. For the
first time it is possible to design properly
tunnels to meet model requirements, and
models to meet tunnel restrictions.

The results are used in the Army" test
program and have influenced evera)
bundred million dollar.; worth of testing
and new facilities are underway at Boeing,
Douglas, Lockheed, British Aircraft,
NASA Langley and Air Fnrce Arnold
Engineering Development Center. This
research was done at the Univer.;ity of
Washington.

Electronic Component. A transient
voltage uppressor for standarcj field-type
radio sets (AN/VRC-12 and ANfGRC
'106) has been designed, built, tested and
forwarded in limited numbers for use in
Southeast A ia. This was accomplished in
only a few weeks by in-bouse pernonnel at
the Electronics Components Laboratory
at Fort Monmouth, N. J., in response to a
request from Vietnam.

Airborne Searchlight. A feasibility
model of an airborne searchlight em
ploying a 20-Iti)owalt xenon compact arc
lamp was designed, fabricated and tested.
It weights 130 pounds, producer.; 20 times
moonlight illumination from an altilUde
of 3,000 feet, and has been demonstrated
in Vietnam.

Fuel Cells. An experimental portable
500-wall fuel cell, tbe fir t in tbe U. S. to
use a standard hydrocarbon fuel was
developed: also, 6()..watt and 3OQ-walt
fuel cells using hydrazine fuel were
developed and arc under laboratory test
for field evaluation.

Rocket Propellant. A rubber-type pro
pellant ingredient acting as binder and
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UNIVERSITY OF IOWA scientist and
professo.... noted Cor discovery of the
"Van Allen radiation belts," Dr. James
A. Van Allen (righl) and Dr. William
Pickeri.ng, dire-rlor of the Jet P't'opul.
sion Lab of Ihe California Institute of
Technology, answer questiOD15 from the
press following orbiting of Explorer 1.

ECRETARY OF THE R fY Wilber
M. Brucker congraloJates Dr. William
H. Pickering after they learned Ihal
Explorer I has been put in orbit.

at Cape Kennedy for the Redstone. Jupi
ter, Jupiter C, Junn and Pershing confi
gurations, beginning in 1952, and later the
NASA Apollo-Saturn facilities. He di
rected launching of the first U.S. ballistic
missile, tbe Redstone, in 1953, and
subsequent missiles carrying atomic wea
heads in the Pacific aeean during tests.

The organization he directs has con
ducted more than 150 launches of military
missiles and space vehicle, including tbe
first U.S. space probe to orbit the un, tbe
first flight and return of primates, the flISt
manned suborbital flight, and 10 success
ful launches of NASA' Saturn I vehicles.
He is preseotly engaged in the Apollo!
Saturn program.

Dr. Debus ba a PhD degree from
Darmstadt University in Germany, and has
been awarded the Exceprional Civilian
Service Medal by the Department of the
Army. He has an honorary doctor of law
degree from Rollin College.

THO lAS F. MORROW, vice presi
dent of the Chrysler Corp. Defense-Space
and Diversified Products Group since
April 193 ,was assistant group executive,
Defense and Special Products, when Ex
plorer I was launched.

For his "distinguished work in the field
of rocketry and pace flight," be received
a special membership award from the
American Institute of Aeronautics and
Astronautics in 1959.

Morrow sraned his 32-year career with
Chrysler Corp. in 1935 as an assembly
line worker. Hi experience covers a wide
range of progressive assignment in the
fields of central coSt estimating, plan
ning, tool engineering, manufacturing,
sales promotion and administration.

In 1947, he was named assistant to the
president of Airtemp Division and in 1948
was appointed a staff assistant to the
executive in charge of the company's
subsidiary activities. In 1952, he became
work.s manager of the Chrysler Detroit
Plant and in 1954 he set up Chrysler's
Defense Operations Division, serving as
general manager until 1956, when he was
named assi tant group executive, Defense

Still Hold Key Roles
nance programs in the rocket, guided and
ballistic mis ile and outer space fields.

General Medari served in both World
Wars and retired from the Army in 1960.
He became chairman of the board, Elec
tronic Teacbing Laboratories, Inc., Wash
ington, D.C., and also was president of
the Lionel Corp. from 1960 to 1962,
when he became vice chairman of the
board. He is persident of Medaris, Cruger
and Patterson, a Florida consulting firm.

An alumnus ofOhio State University, he
holds five honorary doctorates, is an
honorary Fellow of the American Rocket
Society, and honorary member of the
Association of Ordnance-Industry Physi
cians, and has a long list of high military
and civilian awards.

DR. JAMES A. VAN ALLEN' discov
er of the radiation belts around the earth,
confirmed by the Explorer satellites, is
considered tbe most important discovery
of the International Geophysical Year.

Dr. Van Allen has been head of the
Department of Physics and Astronomy at
the State University of Iowa since 1951,
and made one of his first space experi
ments as a member of the U.S. Army team
tbat launched V-2 rockets at WSMR in
1946. From 1946 to 1950, he was with the
Applied Physics Laboratory of Johns
Hopkins University, following four years
as a Naval officer during World War II.

A pioneer in high-altitude research with
rockets, salellites and space probes, he
organized and led scientific expeditions
studying cosmic radiation in Peru, the Gulf
of Alaska, Greenland and Antarctica
from 1949 to 1957. Other accomplish
ments include development of the Aero
bee rocket, for which he received the
American Rocket Society's C. N. Hick
man Medal, and major contributions to
development of the radio proximity fuze.

A 1935 graduate of Iowa Wesleyan
College, he earned MS and PhD degrees
from the State University of Iowa in 1936
and 1939, and bolds seven honorary
degrees. He has served with the National
Defense Research Council, Office of
Scientific Research and Development,
and since 1959 has been a member nf the
Space Science Board, National Academy
of Sciences.

A prolific contributor to scientific jour
nals, he has received numerous high
honors for his professional achievements.

DR. KURT H. DEBUS beaded the
ABMA Missile Firing Laboratory and
gave the "go-ahead" to fire Explorer I as
the first U.S. earth satellite. He i now
director of the Keonooy Space Center,
Cape Kennedy, Fla.

A German scientist who was engaged in
the rocket re earch program at Pennemun
de, Dr. Debu came to the United States in
1945 to participate in ballistic missile
development programs of the U.S. Army
at Fon Bliss, Tex.

Dr. Debus supervised design, develop
ment and construction of launch facilities

Space Pioneers
(Continued from page 5)
director of the George C. Marshall Space
Flight Center in Hun ville, Ala.

The German-born scient' t was techni
cal director of the Peenemunde Rocket
Center before coming to the United States
in September 1945 under contract to tbe
U.S. Army. He directed high-altitude
rocket firings at White Sands Missile
Range (WSMR), N. Mex, and also was
project director of a guided missile unit at
Fon Bliss, Tex., and Huntsville. He
became an American citizen in 1955.

Dr. von Braun directed the develop
ment of the Redstone missile raid
Reliable"), the Jupiter IRBM, and the
Pershing mi ile. He bas published eight
books on space exploration.

Dr. von Braun holds bacbelor's and
doctoral degrees in physi from the
University of Berlin. His many honor
include 19 honorary degrees and the
Distinguished Federal Civilian Service
Award presented by the President of the
United States.

MAJ GEN JOHN B. MEDARIS (USA,
ReI.) was commanding general of the U.S.
Army Ballistic Missile Agency (ABMA)
when Explorer I was launcbed.

In World War n, be identified the first
German V-2 rocket fired againsttbe First
U.S. Army in Eurnpe. A decade later he
was chosen to direct the Army's long
range missile and outer space programs
conducted by a team whose core consisted
of personnel who developed the V-2.

On Feb. I, 1956, he activated the
ABMA and managed to uccessful com
pletion the development and production
of the Redstone and Jupiter Missile
Systems. He left the ABMA Mar. 3t,
1958, to become CG of the U.S. Army
Ordnance Mis ile Command, which in
cluded the ABMA and several other
agencie encompa sing all Army ord-
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Weapons Systems Evaluation Group for
two years.

Following his retirement in 1958, he
joined the industrial consultant firm of
Arthur D. Linle, Inc., and was president in
196D-61. He served in 1961-62 as Ambas
sador to France, and the followi ng year
as president of the Association of the
United States Army.

He is a 1929 graduate of the U.S.
Military Academy with honorary degrees
from Polytechnic Institute of Brooklyn
and from Dartmouth College.

LT GEN JOHN P. DALEY (deceased)
was director of Special Weapons, Office
of the Chief of Research and Develoj>
ment, Department of the Army, from
1955 to 1958, with responsibility for
R&D in space projects, gnided mi i1es, air
defense and atomics.

Prior to thi assignment, he was CG of
the III Corps Artillery at Fort Hood,
Tex. He departed OCRO to become CG of
the U.S. Army Southern European Task
Force from 1958 to 1960, then served a
year as deputy chief of staff (Operations)
and deputy commander for Reserve Affairs
at HQ USAREUR in Germany.

In October 1961, he became deputy CG
for Developments, HQ U.S. Continental
Army Command, Fort Monroe, Va. With
the establishment of the U.S. Army
Combat Developments Command in
1962, he was assigned as its first CG and
served until he died July 21,1963.

In his review of 1967 accomplishments
of the U.S. Army Weapons Command,
Rock I land, III., Brig Gen William J.
Durrenberger commended all WECOM
elementsforsuccessfuleffort, withemphasis
on materiel for the war in Vietnam.

Singled out for special commendation
were the personnel of Rock Island Ar
senal, Watervliet (N.Y.) Arsenal,
Springfield (Mass.) Armory. Frankford
Arsenal in Philadelphia, Pa., and the
U.S. Army Tank-Automotive Command,
Warren, Mich.

WECOM's operating budget for Fiscal
Year 1968 is $1.2 billion, he stated by
way of showing the magnitude of current
activities as the Army's largest logistic
operations comma.nd. WECOM, for ex
ample, supplies rines for the Army, Air
Force, Marines, Navy and Coast Guard.

During 1967, General Durrenberger
said WECOM personnel persevered in
solving many complex problems and, as
one example, quoted from a message ent
by Maj Gen George G. O'Connor, CG of
the U.S. Army 9th Infantry Division:

"I wish to express my congratulations
and appreciation to you and members of
your command for the exceptional man
ner in which you developed, tested and
deployed the airmobile artillery plat
form for use by the 9th Division Artil
lery."

In less than ix months after receiving
the requirement from Vietnam, Rock
Island Armory designed, fabricated and

Major assignments in his 37-year mili
tary career included U.S. and United
Nations Commander in the Far East;
Commander, U.S. Forces, Far East; Com
mander, Eighth Army, Korea, and Deputy
Chief of Staff for Operations and Admin
istration of the Army.

A 1922 graduate of tbe U.S. Military
Academy, General Taylor holds honor
ary doctorates from 12 colleges and
universities and has been decorated by the
·U.S. Army and 1g foreign countries.

LT GEN JAMES M. GAVIN (USA,
Ret.) was Army Chief of Research and
Development when Explorer I began
orbiting the earth.

During a 33-year Army career, he
served four years at HQ Department of the
Army as Chief of Plans and Operations,
and of Plans and Research, and was in the

WECOM Elements Draw Praise for Vietnam Aid
delivered tbe first platforms, which pro
vide a firm structure for firing the M 102
105mm howitzer in the swampy delta
regions. Tbe platform can be carried to
otherwise inaccessible firing positions by
helicopters.

Another emergency requirement filled
by Rock Island Armory was the design
and development of a mobile, air-trans
portable repair sbop for operations in
Vietnam.

To ascertain critical requirements and
provide liaison with commanders for
rapid response, WECOM assigned six
full-time employes to Vietnam and dur
ing the year sent some 75 employes to
provide special technical and advisory
assistance.

WECOM personnel also drew praise
for the continued development on the
152mm primary weapon for the U.S./Fed
eral Republic of Germany Main Battle
Tank of the 19705. Watervliet Arsenal
personnel, General Durrenberger said,
contributed to WECOM accomplishments
by "tremendous performance in the pro
duction of gun tube ,cannons, mounts and
recoilless rifles."

With tbe announced closing of Spring
field Armory, the Rock Island Arsenal
assumed responsibility for the small arms
R&D, procurement and quality assurance
activities. RIA also expanded its respon
sibility for artillery and tank weapons to
include aircraft armament and small
arms, including those mounted on aircraft.

and Special Products.
He studied civil engineering at New

York University and Massachusetts losti
tute of Technology, and holds an honor
ary doctor of science degree from the
College of Advanced Science.

DR. WILLIAM H. PICKERING has
been director of the Jet Propulsion Lahor
atory of the California lostitute of Tech
nology since 1954 and served as a
member of the Army Scientific Advisory
Panel from 1960 to 1964.

In 1950, four years after he joined the
J PL staff, he was assigned responsibility
for development of the U.S. Army Cor
poral missile, America's first long-range,
liquid-propelled supersonic missile caj>
able of tactical application. The Ser
geant solid-propellant mi ile also was
developed at J PL under his direction.

In recognition of these notable suc
cesses, and fnllowing the launching of
Ru ia's Sputnik I satellite, the J PL and
the Army were selected in November
1957 to attempt the launching of the
Explorer I.

The J PL is now responsible for Na
tional Aeronautics and Space Administra
tion R&D programs in the unmanned
exploration of the moon, planets and
interplanetary space.

Dr. Pickering received BS, MS, and
PhD degrees in physics from the Califor
nia Institute of Technology. After receiv
ing his doctorate in J936, he became a
member of the faculty. In addition to his
teaching duties, he performed cosmic ray
research and studies on Japanese baloon
warfare during World War If and in this
work was a sociated with Dr. Robert A.
Millikan, Nobel Prize winner.

WILBUR M. BRUCKER, Secretary of
the Army 1955 to 1960, initiated adminis
trative shortcuts that aided the Army
mi ile development program. A former
governor of Michigan, he had served
Department of Defense General Counsel
for a year before being sworn in as
secretary.

A member of the Detroit firm of
Bruck.er and Brucker, he bolds an LLB
degree from the University of Michigan
and fi ve honorary degrees.

In 1960, he received a special Free·
doms Foundation Leadership Award. An
officer in World War I, he was awarded
the Silver Star for gal1entry in action.
He i a past national president of the
Rainbow Division Veterans.

GENERAL MAXWELLD. TAYLOR
(USA, Ret.), Cbief of Staff, U.S. Army,
1955 to 1959, shared with Army Secretary
Wilbur Brucker the honor of naming the
Explorer I earth satellite.

From 1962 to 1964, he was chairman of
tbe Joint Chiefs of Staff, and served 1964
to 1965 as Ambassador to South Vietnam.
He is a petial consultant to the President.

He retired in 1959 and was recalled to
active duty two years later as Military
Representative of the President of the
United States and member of the Foreign
Intelligence Advisory Board.
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The work program notes that a sys
tematic approach to this research has been
lacking and must be developed if past,
present and future work in thjs area i to
achjeve maximum usefulness,

An e><ploratory study, titled A Sys
tematic Framework for Psychological
Operatiolls. has been added to the work
program to facilitate Army integration of
the lotal psychological operation area.

Current relevant scientific thought in
psychology, sociology, political and
military science, and anthropology will
be reviewed and their implications for
psychological operations determined.
The study will pinpoint re earch need
and provide background for future re
searchers.

Areas studied over a 2-year-period will
include: the nature of psychological oper
ations and its role within the Army
mission; translation of policy and strate
gic goals into specific psychological
operations objectives and their coordina
tion with other means; the psychological
operations unit; the psychological mes
sage, medium, target and audience; and the
measurement of effects.

Another new tudy added to the work
unit on U. S. Defense Operations in
Military A istance and Psychological
Operations is Developmellt oj a Method
ological Guide for Tactical Uu by
Psychological Operatiolls Unirs.

The object of thi research is 10 develop
techniques for quickly obtaining facts on
the psychological siluation-attitudes, be
liefs and motivatiollS--()f localized over
seas areas and to provide guidelines for
their evaluation.

Development of an Opinion Trend
Analysis Methodology Through QUG/ui
Jied Media Analysis is another new study.
11 will attempt to develop a ystem of
opinion-trend analysis in foreign cultures
that has a high degree of reliability, is
inexpensive to operate, and does not
require phy ical access to tbe population
being analyzed.

Investigations in the United States have
establi hed t.hat there is a correlation
between the relative media strength of
personalities and issues and public behav
ior expressed in tangible ituations such as
elections.

The concept is that the same principle
will apply in all cultures or societies in
which public information media are
prominent, whether free or controlled.

E><perimental analyses will derive
factors that iDfluence the degree to which
media reflect opinion trends in selected
foreign societies, to be used as the basis of
continuous analyses ofsuch trends in many
foreign areas.

A pplicabiJit)· oj Social alld Bellavior
al Science Research to U. S. Army
Activities ill Developing COl/lltries has
been added to the work unit on Social
Processes Relevant fo MiUtary PlonIJi'l.g
Jar Stability.

nique for use in other countries.
BESRL has also added the following

basic research studies to its In-house Lab
oratory Independent Research (lUR)
Program:

Response Systems in Hl/mall Perfor
malice. The Combat Sy tems Research
Division will e><periment to determine
whether, and to what. extent, covert
response systems can be employed useful
ly and reliably in human performance
systems.

The first investigations will examine
and compare the functioning of soldiers'
covert and overt response ystems in
relation to di play ignals typically
employed in military man-machine sys
tems and known motivating and instruc
tion stimuli.

Machine displays, it is believed, may
generate influences on the response sys
tems Ihat have not previously been sus
pected.

Further research will determine
whether sensory acuity is superior when
coven ralher than overt response systems
are used to report the presence of a signal,
and whether there are changes in covert
response systems that characteristically
precede specifiable changes in overt be
havior.

Psychometric Te t - Theoretic Mod
els. This study of the Statistical Research
and Analysis Division deals with a
certain kind of free response concept in
test situations - situations wherein the
number of test item alternatives is finite,
but idio yncratic or variable with respect
to examinees.

For example, there are a finite number
of regions on a photograph for a photo
mterpreter to respond to, but the way he
responds and the number of regions he
divides the photo into are specific to him,
or idiosyncratic.

The overall objective of this study is to
extend classic theory in psychometrics to
this particular kind of free response and
learn ahout reliability, validity, and
agreement among raters. Applications are
abundant in search and detection prob
lems, command and control processes,
and management decision models.

The increasing importance of psycho
logical operations and civic action is
reflected in new research studies appear
ing in the Fiscal Year 1968 Work
Program of the Center for Research in
Social Systems (CR ESS) of the American
University.

Components of the Army contract
research center are the Social Science
Research Institute (SSRI) and the Cultural
Information Analysis Center (CI FAC).
The SSR I specializes in research in
support of internal defense and develop
ment, unconventional warfare, psycho
logical operations, military assistance

(Continuedfrom page 9)

• To develop computer-aided research
methods and tools that increa e the
Army's in-house capability for responding
to personnel management research re
quirements.

Steps will include operational analys
is of personnel subsystems, cataloguing
and integration of existing models, de
velopment of measures of ystems effec
t.iveness development of modeling tech
ques, design and programing of SIMPO I,
applicat.ion and evaluation of computer
ized models, and development of prob
lem-oriented language for management.

Optimi,atioll ModeL, Jar Manpower
Operatiolls Research (OptimilOtion Mod
els) continues the research initiated under
the FY 67 Computerized Manpower Sys
temsTask.

The Statistical Research and Analysis
Division will seek to solve personnel
management problems relating to distri
bution, training, and career progression
and reassignment of personnel; to anal
'fl.C the personnel problems and identify
areas where objective optimization tech
ques can be applied, and to further
develop quantitative techniques for man
agement to provide consultative assistance
regarding their application.

Development of quantitative models
will be undertaken to meet specific
requirements of operating agencies.

Development oj Culture-Fair Tests for
SelectiOIl alld Classification in Selected
Cowmie (Cu/tllre Fair Testing). The Ad
vanced Research Projects Agency has
requested the BESRL to develop for the
Imperial tranian Army a personnel se
lection and classification system wb.ile
developing general methods and tech
niques applicable to other elected coun
tries.

The Behavioral Evaluation Research
Division will assi t in determining the
country's qualitative manpower resources
in terms of the incidence of general and
specific skills; help to determine qualita
tive Army requirements in terms of the
incidence of sk ilis needed to enter the
military specialist training program, and
in identifying general methods and tech-

BESRL Details New, Ongoing Programs

Center for Research in Social Systems Reports on Proiects
programs, and other studie and evalua
tions of foreign culture. The CINFAC
provides information services concerning
foreign areas and cultures to qualified
requestors.

The foreword to the work program notes
that while much of the 1967 program is
being extended, the 1968 program reflects
a need for the examination of research
tools and methodological orientation.

CR ESS rcently started a reexamination
of the area of psycbological operation
and its increasing importance in internal
defense and revolutionary development
programs.
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permanent mold casting and saved
$698,243. Substitution of a metal film
resistor for a more expensive but less
reliable wirebound resistor in the mis
sile's control assembly saved an addi
tional $108,793.

Remington Arms Co., Inc. saved
$414,833 by reducing size of the carton for
the 5.56mm M 193 ball and M 196 tracer
cartridge and eliminating a tray.

A series of joint Defense-industry re
gional workshops to discuss mutual prob
lems and interests concerning the Defense
Contractor Cost Reduction Program held
lasl spring will be repeated this year.

A conclusion or the FY 67 series,
attended by more than 1,000 industry and
Defense representatives, was that the
Contract Program Guidlines issued in May
1964 are still working well.

'Army Medicine in Vietnam'
Named Top Medical Film

"Army Medicine in Vietnam," a color
documentary produced by the Motion
Picture Service Branch of Walter Reed
Army Institute of Research, was selected
in competition with 34 professional med
ical films, as the outstanding film of 1967
by the Association of Military Surgeons.

In response to a request from It Oen
leonard D. Heaton, Surgeon General of
the Army, Harold E. Dixon, chief of the
Motion Picture Service Branch, organized
and headed a photo team which went to
Yietnam in August 1966. Three month
were spent photographing surgery in prog
ress, helicopter medical evacuation, the
combat medic in action, field hospital
operations and innoculation projects.

In addition to the photo team, major
contributors to the film were Col Wil
liam S. Gochenour Jr., YC, technical
adviser; George Sangeleer, production
assistant; Arnold Solo, film director'
Frank Toth, film editor; S. Paul Klein:
script writer; and William Ceresa, ani
mator.

The Motion Picture Service Branch
circulates 80 copies of the 3Q-minute film
to military installations for briefing
military physicians, nurses and corpsmen.

Aquanauts From 4 Navies
To Join in SEALAB III

AquBnBuu {rom the a.vies .,( ,l\u:nralia. Canada.
and the United KJn,dom will lllke part Ln Ihe U.S.
Navy·, SEALAB III, dftC!~bed bYlhe Department of
De(~Ne a. the mfMt ~ruple)l: and ad.aneed op4!!!n~

oee.n en.,ineerinc e:K:perime.nt everatlempled.
The 60oda,. eJl:perimeDt~dealpaed 16 deTdop Ih.e

tec.hnolog and equipment r'CqUll"'ed to adapt ttuln to
• deep __ enylronment. will be condaeled iD late

lIu.mmer at depLiu of4-30 10 600 '~t 6tr the co_I of
Southern California.

Five dJyfn. leazu 0' e.iahl etrilialll .c::Kntis...ad
N..,. dJ~" wiD oecupy an a.llderwate,. habital {or
luc«'Mive 12-da,. period..

lowing instructions in the assembly, oper
ation, maintenance and safeguarding of a
wide variety or mechanical devices.

As most or the military personnel in
developing areas do not have such an

equipment familiarity, the tudy will
evaluate the potential, within a given
social environment, for increasing present
capability and determine the motivation
of personnel to achieve their capability.

Contractor Cost Reduction Program Saves $972 Million
Savings of $972 million on sales of

$12.4 billion resulted in Fiscal Vear
1967 from the Defense Contractor Cost
Reduction Program.

I.n his annual report to the President,
the Secretary of Defense shows that 85
companies. an increase of 13 percent over
the previous year, voluntarily participated
in the program, estimated to have saved
more than $2.7 billion during the three
years of its existence.

The 85 companies received more than
half of the $39.8 billion awarded by the
Defense Department to business firms for
work in the United States in 1967. The
savings related to defense sales, exclusive
of fixed-price contracts.

Increasing emphasis by the Defrnse
Department on the use of incentive-type
contracts, competitive procurement and
the application of value engineering tech
niques encourages Defense industry to
stress cost reduction and management
improvement, the report states.

The proportion of cost-plus-fixed-fee
contracts awarded by the department has
been reduced from a high of 38 percent in
FY 61 to 10.4 percent at the end ofFY 67.

During the same period of time, the
percentage of total procurement dollars
awarded on a price competitive basis by
the Defense Department increased from
32.9 to 42.9 percent.

Financial incentives have been in
creased to encourage COOlTactors to elimi
nate nonessential design and performance
features through value engineering. Recent
regulations have improved these contrac
tual incentives by:

• Expanding the opportunities for a
contractor to earn a greater share of hi
value engineering savings - in some cases
more than 50 percent.

• Sharing the costs of developing a
value engineering change proposal with
the contractor where appropriate.

• Shortening the time a contractor
must wait for payment of his share of the
savings.

The report to the President cited sever
al specific examples of value engineering
savings during FY 67. Olin Mathieson
Chemical Corp., for example, saved
$770,408 by mechanizing a propellant
load line used in the production of the
charge M67 for the 105mm gun.

Raytheon Co. substituted molded plas
Hc assemblies for individually machined
steel assemblies used in the production of
the M905 bomb fuze, aving 5232,500 on
1,400,000 fuzes.

Philco-Ford Corp.'s Aeronutronics Di
vision replaced an aluminum sand casting
used in the Shillelagh missile flight
control housing with a less expensive

The tudy will review the Army-spon
sored research in Ihe social and behavior
al sciences so thaI it can be evaluated and
fully utilized by the Army. Conclusions
and recommendations of the research
projects will be organized for use as a
body of basic references.

The tudy will include a tabulation of
recommendations for use in formulating
Army doctrine within the combat devel
opment ystem and isolation of matter
on which IUghest priority shou Id be
assigned for further research.

Criteria for Selection alld Assessmell/
of Military Civic Ac/ioll Program is one
of the new work tudies illustrating the
importance of this effort to the Army.

Using current social theory, existing
literature, and available data and opera
tional reports, a researcher will develop
criteria of effectiveness for military civic
action. Assessment of the effectiveness of
military civic action in two cultures will
provide data for the evaluation of the
adequacy of the criteria.

After the criteria are modified, the
adequacy of the general set of criteria
will be te ted in a third culture.

ROKA (Republic of Korea Army) Civic
Action in Korea is another new stud y
designed to measure the effectiveness of
civic action. The objective is to provide an
empirical basis for assessment of civic
action conducted by the Republic of Korea
Army units.

Objectives, motives and techniques of
ROKA' civic action program are be
lieved commen urate with tho e of the
United States, but to validate this assump
tion an extensive study oftbe ROKA civic
actions is necessary.

The study will consist of four phases
leading to the identification of the rela
tive strengths, weaknesses, and lessons
learned from civic actions of the U. S.
Army and ROKA.

Preparation of U. S. Army Officers for
Military AdviJOry Duty is expected to
provide an insight into problems of
officers On advisory duty ina preinsurgency
environment requiring some form of sta
bilityoperations.

Objectives are to determine some of the
major functions common to officers as
signed to advisory duty: develop criteria
for the selection, preparation and utiliza
tion of these officers; and develop guide
lines for career patterns that would
adequately and relevantly permit the
preparation of an officer in his normal
training for ucb assignment.

Motivatioll and Potenlial of Military
Persollllel of Developing Natiolls to Use
Military Assistance Pro/?ram Equipment
effectively has been added to the work

unit on Military Forces of Developing
Naliolls.

Much equipment provided to develop
ing nations was designed and manufactured
on the assumption that it would be used by
men in a relatively literate, IUghly
mechanized armed force with a cultural
heritage and personal experience of fol-
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without - whether stereoviewing en
hanced the accuracy and completeness of
the information produced uffidently to
make the in trumentation worthwhile:'

"For his part in developing these
systems, the military psychologist is
asked to assist in establishing appropriate
breakdown of functions to be performed,
to project the kinds of individuals needed,.
to e tablish interrelationships and hier
archies within the system, to look at
equipment and help engineers to design it
to make functions and jobs easier, to
develop programs, devices and aids which
will train each individual and the teams
to perform the functions required, and to
look at the activitie performed to see
whether he can

"'n practice, all the processes in tbe
development of a system may be recycled
many times, a contingency which makes
human factors research and applications
dynamic and often tentative at this stage
of behavioral science knowledge."

How do we move toward a more
integrated application of behavioral
science to the new and expanded interre
lationships of men and machines in the
military effort? Dr. Uhlaner explains:

"In the forefront is tbe need for

Brig Gen F. C. Roecker 'r.

call 'manned-systems research; will un
dnubtedly accelerate...."

He notes that manned-systems ap
proaches build-on techniques and knowl
edge derived from the classical fractions
of military psychology-personnel re
search. selection research, training re
search. and human engineering-as well
as on such special research programs as
work-methods research, fatigue studies,
military group dynamics and cost effec
tiveness.

He goes on to contrast the more
classical human engineering approach
with today's thinking in a specific systems
setting. "In the system involving the
extraction of information from photo
graphs, it is customary to use a stereoscope
as a specific piece of equipment for thejob
of interpreting.

"Tbe classical human engineering
scienti t would have been concerned with
providing the design engineer with a basis
for improving the stereoscope used in
image interpretation, making its mechan
ical characteristics compatible with the
characteristics ofthe image interpreter.

"The manned-systems researcher, on
the other hand, would determine>-by
measuring output with stereoviewing and

Brig Gen Roecker Designated CDCEC CG
Brig Gen Frederick C. Roecker Jr., new of the Joint Chiefs of Staff in the

CG of the Combat Developments Com- Pentagon, Washington, D. C. Then he
mand Experi mentation Command became executive officer in the Office of
(CDCEC), Fort Ord, Calif., succeeded Personnel Operations. Department of the
Maj Gen George L. Mabry, Jr., now Army, in 1962.
assigned to HQ Seventh Army, U. S. From October 1956 to August 1959, he
Army Europe. was assigned to the Office of the Adjutant

Since August 1967, General Roecker General in Washington, D. C., as execu
has served as deputy commander of the U. tive officer in the Infantry Branch, Officer
S. Army Training Center (Infantry) at Assignment Division. A year at the Na
Ford Ord, following completion of his tiona I War College as a student then
third tour of duty in Korea in 13 years. preceded his assignment to Korea.

Wlien promoted to his present rankJune Graduated from the United States Mili-
21,1966, he went to Korea as commander tary Academy in 1942, he distinguished
of the 7th Infantry Division. He served in himself in five campaigns during World
Korea from 1953 to 1955 as executive War n and was decorated six times,
officer, 27th Infantry, and later as adviser winning promotion to lieutenant colonel
to the 25th ROK Division. In 1960-61, he in two years.
commanded the 1st Battle Group, 31st Upon return to the U. S. in 1945, he was
Infantry in Korea. assigned as battalion commander in the

General Roecker returned to the U. S. 5th Infantry Division. After attending the
in July 1961 for assignment as J-3, Office Command and General Staff College, he

went to Japan in 1946 as commander of
the 2d Battalion, 35th Infantry, 25th
Division, and later was regimental exeCu
tive officer and Division G-3 until 1949.

General Roecker was an instructor in
the Department of Mechanics at the
United States Military Academy in 1949
prior to attending Harvard University,
where be received an MS degree in civil
engineering.

He holds the Silver Star Medal,
Bronze Star with two Oak Leaf Clusters,
the Army Commendation Medal, Com
bat Infantryman Badge, and the Distin
guished Unit Citation, as well as three
awards of the Purple Heart.

BESRL Report Reviews Military Psychology Progress
The state-of-the-art of military psy

chology is presented in a new repon
published by the U. S. Army Behavioral
Science Research Laboratory (B ESRL),
Psychology Research ill Natiollal De
f",se Today.

The 373-page volume, BESRL Techni
cal Report S-I, is an outgrowth of the
program of the Divi ion of Military
Psychology at the 1964 convention of the
American Psycho logical Association.

Psychologists representing particular
services or pecialized contract agencies
contributed the presentations for the pub
lication, which was edited by Dr. J. E.
Uhlaner, director of BESRL and chair
man of the APA Military Psychology
Division program committee.

Although contributed by psychologists
representing particular services or spe
cialized contract agencies, the chapters
are written from a Defense-wide tand
point. The resu It i a broad overview of
psycbological research programs of the
Department of Defense and of specialized
agencies erving the separate services.

In an introductory chapter, Dr. Uhlaner
oulli nes today's approaches to military
psychological research. Emphasized is re
search on the "total manned-system" ra
ther than on subfactors.

He notes tbat the classical criterion or
measure of performance effective.ness is
typically only a fraction of performance,
and therefore valuable primarily "when
relative measurement suffices and when a
single aSpeclofthe 'personnel subsystem' is
of interest, but not sufficient for the
modem military user.

"It is tbe 'mission accomplished' im
pact the military user is after, and it is this
impact that tbe total systems criterion
must reflect .... The research sdentist or
mi litary psychologist of today more and
more view man in tbis newly defined
setting.

"Recognizing that to military manage
ment the salient concerh is effective
mi ion output, the researcher no longer
can afford to ask simply: Is man A better
than man B1 I training program A bener
than training program B1

"Rather, he must ask: Do the end
products of the developed man-weapon
system meet the user's requirements in
terms of specified percentages of accuracy,
completenes , and rate of output for a
given cost?

"Given a specified quality of person
nel, specified amount and type of training
of these personnel specified work meth
ods, and specified interface with their
equipment, is the probability that Com
pany A can take a spedfic parcel of
terrain a sufficient basis on wbich the
commander can make an effective deci
sion?

..As human factors research moves to
ward these more sophisticated evalua
tions, efforts such as these, which we might
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TECOM Commanders Confer on Materiel Maintainability
General Frank S. Besson Jr., CG of the Army Materiel Command, set the theme

for the recent week-long Test and Evaluation Command (fECOM) commanders
conference with an address on materiel maintainability.

Maj Gen John M. Wright Jr., CG of the Infantry Center, welcomed the 70
conferees to Fort Benning, Ga. Mll,i Gen Leland G. Cagwin, CG of TECOM, and
commanding office/1; or their representatives from TECOM's 15 proving grounds,
service test boards and eDvironmental Ie t centers participated.

Director of Plans and Programs Brig Gen Thurston T. Paul J r., Office of the Chief
of Research aDd Development. Department of the Army, discussed a "DA View of
Maintainability and Testing." His emphasis was on the origins of maintainability,
uhow we get it," and "how we know when we have it:'

Carlo C. Wood of Siko/1;ky Aircraft, division of United Aircraft Corp., a member of
the TECOM Advisory Panel, spoke on the interrelation hillS existing between
maintainability, reliability and methods of development and testing.

John J. McNally of the Caterpillar Tractor Co. traced its efforts to provide a
product with a high degree of serviceability. He also commented OD the ri ing demand
of users "for higher machine availability:'

The Army Infantry Board test facilities at Fort Benning were reviewed by the
eonferees. They also flew to Eglin Air Force Base, Fla., for a tour of the Air Proving
Ground, and to Fort Rucker, Ala., to visit the Army Aviation Test Board.

TECOM is headquartered at Aberdeen (Md.) Proving Ground.

effective means of testing the value of
innovations in a ystem and changeovers
from one sy tem or subsystem to another.
Here, the development of reliable, quan
tifiable and practicable measures of sys·
terns output is pertinent.

"]0 manned-systems evaluation, it is
true, many not unfamiliar measurement
requirements are encountered. But also
encountered are methodological limita
tions. For example, the reliability and
criterion coosi tency of the effectivene s
measure in the system context present
unique difficulties.

"The difficulty of replication depends
upon the extent to which the entire system
must be involved. Individuals participat
ing in the experiment become practiced,
and hence can no longer serve as subjects
for replication; equal but unpracticed
groullS of individuals may be difficult to
obtain.

Dr. Uhlaner observes that one of the
hallmark of the manned-systems re
search is simulation. This call for "the
determined earch for general principles
deri ved from hu man performance experi·
mentation which would be applicable to
whole families of systems.

"Simulation used for evaluation of a
system must deal with all relevant inputs
into the system. The research must deal
with the relative values the user places on
various outputs.

"Recognizing the extreme costliness of
the above approach, and tbe compelling
need for suboptimization from time to
time, many military problems of com
manding importance should conti Due to be
attacked from the more cIas ical point of
view-initial screening, manpower pro
curement and allocation, training, human
engineering... :.

The 24 chapters of Psycllology Re
search i/l Natiollal Defellse Today are
divided into 10 parts.

The unit on Screening and Classifica·
tion includes chapters on "Screening Po·
tential Enlisted Men," by Dr. Edmund F.
Fuchs, chief of the Military Selection
Research Division. BESRL; "Di.fferential
Cia ification and Optimal Allocation
of Personnel in the Military Services," by
Dr. Victor Fields, Personnel Research
Division, Bureau of Naval Personnel, and
"Noncognitive Measures in Selection of
Officer Personnel" by Dr. Leland D.
Brokaw, Selection and Classification Di
vision, Personnel Research Laboratory,
U. S. Air Force, San Antonio, Tex.

One part is titled "Review of Contem·
porary Military Training Research: the
State of Training Technology and Studies
of Motivation and Altitudes in Learning:'
Dr. Meredith P. Crawford, director of the
Human Resources Research Office, George
Washington University, contributed a
chapter on "Training for Leade/1;hip,
Command and Team Function:' Gordon
Eckstrand, Behavioral Sciences Research
Laboratory, Wright Pallerson Air Force
Base is the author of"Current Status oftbe

Technology of Training:'
Part 1Il deals with "Psychophysiologi

cal Facto/1; Influencing Military Perfor·
mance." Chapters include "Human Perfor
mance in Military System: Some Situa
tional Factors Influencing Individual
Performance;' by Dr. Earl Allui i of the
University of Louisville, Dr. W. Dean

.Chiles of the Aerospace Medical Re
search Laboratories, and Dr. Ricbard P.
Smitb, University of Louisville; and

"Psychophysiological Performance in
Acceleration Environments," by Dr.
Randall M. Chambers, U. S. Naval Air
Development Center, Unive/1;ity of Penn
sylvania, and "Psychophysiological Par·
ameters of Skill Maintenance;' Drs. Saul
B. Sells and Nurhan Findikyan, Texas
Christian University.

Under "Environmental and Adjustment
Factors Influencing Individual Perfor
mance" are chapters on "Effects of Cli
mate. Food, Clothing and Protective
Devices on Soldier Performance," by Drs.
R. Ernest Clark and E. Ralph Dusek, U.
S. Army Research lostitute of Environ
mental Medicine, NatiCk, Mass. and
"Adjustment to Military Stress," by Dr.
Bernard J. Fine, also of Natick.

"Contributions of Engineering Psy
chology to Military Systems" are deline
ated by Dr. Julien M. Christen en of th.e
Aerospace Medical Research Laborator
ies, Wright-PattersoD Air Force Base; 0/1;.
James W. Miller, Marshall J. Farr aDd
Lee R. Beach, Office of Naval Reseasch;
and Dr. Leon T. Katchmar, U. S. Army
Human EDgineering Laboratorie Aber
deen Proving Ground, Md.

Part vr, "Man-Machine Paradigm in
Large Information Processing Systems,"
includes "Military Information Process
ing Systems;' by Dr. Launor F. Carter,
Advanced Technology and Research Di
rectorate, Systems Development Corp.
(SOC); "A Paradigm for System Analysis
of Command and Control Functions;' by
Dr. Elias H. Porter, SOC, and '"The Man·
Machine Paradigm in Large Information

Processing Systems: The Process of Com·
mand Control System Design," by Dr.
James W. Singleton, SDC.

Dr. Frederick B. Thompson, GeDeral
Electric Co., is the author of a chapter on
"Nature and Role of Data in Command
and Control," which covers the implica
tions of data techniques and information
processing methodology.

Part VIII on "Exercising Teams in
Military Systems Through the Use of
Simulation" is comprised of "Planning
for Team Training in the System," by Dr.
William C. Biel: "De igning and Imple
menting the System Model," Dr. Harry
H. Harman; and "Evaluation of Training
in Simulated Environment," Dr. M.
Stephen Sheldon, all of SOC.

"Influence Exerted by U. S. Military
PersonDel and Systems in Attitudes and
Behaviors of Indigenous People Over·
seas" includes .. Psychological Aspects of
Social Change Mediated through the
Interaction of Military Systems of Two
Cultures;' by Dr. Tbeodore R. Vallance,
Center for Research in Social Systems
(CRESS), AmericaD Unive/1;ity; "Role of
Psychological Operation Within the
Military Mi ion;' Dr. Alexander R.
Asken y; and "Research Requirements of
Intercultural Communication," Dr. Lor
and Szalay, also of CRESS.

For Part X, "Utilizing Po ture Strate:
gies and Weapons Systems as Instruments
of lnlluence;' Dr. Robert H. Davis, SOc.
writes on "International Influence Proc
ess: How Relevant is the ContributioD of
Psychologists?" Dr. Thomas W. Milburn,
U. S. Naval Ordnance Station, discusses
"Variables of Deterrence:'

The volume is available to U. S.
Government agencies and the public
through the Clearinghouse for Federal
Scientific and Technical Information,
Springfield, Va. 22150, and to military
agencies through the Defense Documenta
tion Center.

Lists of highly selective and authorita
tive references accompany the chapters.

JANUARY 1968 ARMY RESEARCH AND DEVELOPMENT NEWSMAGAZiNE 27



HumRRO Work Program Outlines Training Research

Dr. Charles E. I'tinarik

provide fnr timely revision of data col
lection instruments to reflect local
changes, en ure continuity in data collec
tion, and as i t USMACfHAI in interpre
tating, evaluating, and using information.

Faclors ill Orgarl;wtiollal Effectivelles:i
will be undertaken by Division No. 4
(Infantry) to identify and discover wayS of
controlling social-psychological factors
that influence the effectiven= of mili
taryorganizations.

A military organization will be simu
lated, with officers performing the duties
of key command and staff per onnel.
Environmental inputs will be controlled
and internal operations monitored to
enable re earchers to identify and study
tbe organizational prace es u ed in solv
ing problems and taking actions.

COlllrol ill Small Illfantry Ullils (COII
trol). Researchers at Division No.4 will
study factors that influence the controlla
bility of mall infantry units, with refer
ence to the future unit design.

D velopmelll of Compreheflsive Test
for Sigllal Termiflal Operators (Jack) is
being initiated by Division No. I (System
Operation) as part of Project 100,000.
This Department of Defense project is
concerned with admitting to all military
services 100,000 men who previously
could not meet phy ical or mental tand
ards.

Objective of the pecially funded work
unit is to develop a comprehensive test to
evaluate tbe effectiveness of the revi ed
course for signal terminal operators pre
pared by the U.S. Southeastern Signal
School.

Eva/llatiOIl of tile Slipp/yman Training
Program (Slock) also has been initiated
under Project 100,000. Division No. 1
will evaluate tbe effectiveness of the
revised course prepared by the U.S. Army
Quartermaster School. The work unit will
identify critical supply training problems
caused by the introduction of Project
100,000 personnel.

Based on a task inventory prepared by
the school from a worldwide survey of

Program.
An examination will be made of the

feasibility of an expanded system to
gather information on adviser experiences
and analyze, integrate, and distribute it on
a continuing basis to interested commands
and training agencies.

O.'erseas Military Posts and Communi
lies (Sojourn). This study is intended to
develop and illustrate the application of
methods for obtaining information rele
vant to the management, organization and
planning of overseas American military
communities.

As the basic building block in the
communities, the military family will
receive special emphasis. Division No.7
will perform the work.

Development of MaJlUal for Commun
ily Service Volunleers (Comserve). While
general guidelines have enabled the
Army Community Service (ACS) to serve
over 250,000 individuals in its first J8
months, a manual is needed to provide
more specific guidance for staff members
who operate the programs for nonprofes
sional personnel serving on ACS board .

Subject matter will include recruitinjl,
training and effective volunteer utiliza
tion. The work study will be subcontract
ed and monitored by Division No.7.

Initiated in July 1965, the ACS is
dedicated to assisting members of the
Army community in meeting personal and
family problems wtUcb are beyond tbeir
own resources.

Implemelltatioll alld Modification of
USMACTHAI Adviser Debriefillg Pro
gram (Refoclls). Division 7 will develop
and evaluate techniques for tbe y tematic
continuation and modification of the Ad
viser Debriefing Program in tbe U.S.
Military Assistance Command Thailand
(USMACfHAI).

An outgrowth of Exploratory Study 4g,
in which technical advisory service was
provided to U.S. Army Forces Southern
Command for the design of a debriefing
system, the work unit wiU focus the
debriefing effort upon the local situation,

Dr. Minarik Receives Amos A. Fries Medal
Maj Gen Frank G. White, CG of the U.S. Army Munition Command, recently

presented the Amos A. Fries Gold Medal to Dr. Charles E. Minarik, director of the
Plant Sciences Laboratory, Fon Detrick, Md., at an American Ordnance Association
banquet. The citation states, "An internationally
recognized authority in the field of plant physiology
and chemistry and a dedicated public servant, Dr.
Minarik has made outstanding contributions in the
development of anti-plant weapon syStems.

''Through tUs foresight and the brilliant efforts of
the research group he has led so efficiently, our
military forcell in Southeast Asia are equipped with
defoliation and anticrop agents...."

Named in honor of Maj Gen Amos A. Fries, who
was chief of the Chemical Warfare Service 1920 to
1929, the medal is awarded annually by the American
Ordnance Association to an American citizen who has
made a significant contribution to the national defense
in the field ofchemical or biological R&D.

Ninety-five percent of the FY 1968
work program of the Human Resources
Re earch Office (HumRRO) of George
Washington University as an Army con
tract agency is committed to exploratory
advanced development in leadership,
motivation and training methods.

Advanced activities are listed in the
categories of exploratory tudies, work
units, and technical advisory service. Five
percent of the program is allocated to
basic research.

Thineen work units, six exploratory
studie , and three basic research studies
have been added, including eight special
ly funded projects listed for the first time
as work units.

HumRRO has been an Army contractor
exclusively since its inception 16 year
agn, but is diversifying its FY 68 efforts to
include research for the Post Office De
partment.

The Arrny/HumRRO contract notes:
"It has been determined that, effective I

July 1967, the interests of the government
would best be served by permitting the
Human Resources Research Office to per
form research and scientific studies for
other sponsors in addition to the Depart
ment of the Army....

''The Department of the Army shall
continue to be the principal sponsoring
agency of HumRRO research and devel
opment work, and performance of the
work under thi contract shall continue to
receive priority in accordance with avail
able resources and the annual work
program."

Purpose of the HurnRRO/Post Office
Department contract is "to provide the
Po tal Service with effective methods of
recruitment, selection l training and im
provements in otber areas of personnel
management for the three major areas...
that will result in supplying the Service
with a modem and well-qualified main
tenance force."

New units added to the Army work
program are:

De~elopmefll of Programed A IIdio- Vi.
1101 IlIstrllctiofl for Cross-ClIltural Effec
livelless(Cope). Division No.7 (Language
and Area Training) will undenake this
project to increase the effectiveness of
mission officers in their work with foreign
personnel through development of pro
gramed audio-visual instruction for area
training.

Using cultural assumptions and values
pinpointed in anotner work unit, pro
gramed filmed instructions will be de
signed and developed to teach U.S.
personnel the concepts that would enable
them to recognize cultural assumptions
and values reflected in their behavior.

Feasibility Swdy of a System for De
briefing MAAG Advisers (Debrief). Divi
sion 7 will develop and evaluate tech
niques and instruments for debriefing U.S.
military personnel who have served
overseas with the Military Assistance

28 ARMY RESEARCH AND DEVELOPMENT NEWSMAGAZINE JANUAR}' 1968



AFIP Sets Up 3 Units, 3 Associate Directors

upplyman activities, HumRRO will es·
tablish for each task appropriate training
objectives in terms of speed, accuracy and
reliability, for four levels--minimum,
advanced, on-the-job, and career.

With this information in a computer
data bank, the school will have mechan
isms for readily updating the analyses
and identifying information related to
any particular task. HumRRO will also
help revise course content in line with
training objectives and prepare programed
instructional material.

Curriculum Ellgineerill.g of Combal
Trainillg to Ellhanee the Soldier's Resis·
tanee to Combat Stress (Skilleon). This
will follow recommendations made in a
HumRRO teclmical report titled "A Con·
ceptual Model of Behavior Under Stress,
with implications for Combat Training."
Division No. 3 (Recruit Training) will
perform curriculum engineeringon specific
aspects of instruction in basic combat
training and advanced individual training.

Objectives are to produce training that
would strengthen the soldier's r istence
to stress in combat and hazardous duty
situations; also, if feasible, to develop
guidelines or procedures that would en·
able trainers to improve training in nther
areas of combat or hazardous duty perfor.
mane-e.

Technical Ass;stance in lite Design and
Executioll ofJTF-2 Test 2.1/3.5 (Tes/aid).
In this specially funded work unil, Divi·
sion Nn. 5 (Air Defense) will provide
technical assistance to Joint Task Force
Two in the design of field tests and
computer modeling of the effectiveness of
ground-based air defense weapons.

Study of Me" in Lower Melltal Cate
gories: Job Performance alld lI,e Ide"rifi
catio" of Potentially Successful alld Po
tell/ially U,/Suceessful Men (Utili/y). Di
vision No.3 is to determine why some
military personnel in the lowest mental
category perform successfully and some
do not. Current selection and assignment
standards are usually couched in terms of
such cognitive characteristics as aptitude
test scores and school achievement.

The research team will endeavor to
find out whether there are identifiable and
me'a urable IIOllcognitive characteristics
that determine success for those of low
mental ability, and identify the charac
teristics of the jobs in which such men are
successful.

lllstructional Model/Prototypes At
taillable in Computerized Trailli"g (1m.
pact). Researchers at Division No. 1 are
developing a prototype computer·admin
istered instructional system with accom·
panying prototype Multiple-track indio
vidualized. programs of instruction. The
projected system was descrihed in detail
in the J uly·August 1967 Army Research
and Development Newsmagazine, p. 13.

Additional exploratory studies new to
the 1968 program are:

ES-60. Troop lttdoctrJnalion. Division
No. 4 will determine the feasibility of
research to improve effectiveness of troop

indoctrination programs. Subject matter
and methods used in troop information
programs will be examined and scientific
literature on mass communications. indoc
trination and atlil\Jde change will be
surveyed.

E5061. RecOllllaissallce and SlIrveil·
lance. Division No. 6 (aviation) will
expand an earlier HumRRO task in
developing a conceptual framework in
volving the primary roles served by
individual crew members in aerial recon
naissance and surveillance systems.

Conditions that influence crew behav
ior in the collection of battle area
information will be studied and informa
tion requirements that might be filled by
subsequent training research, oriented to
ward increased e:ffectivenesst will be
determined.

ES-64 Ballalion Leadership. Division
No.4 will identify knowledge and skill
training requirements for battalion com
manders and staff that wou Id provide a
basis for the deri vation of student perfor.
mance objectives for the U.S. Army
Infantry School course.

E5069. ATC System. Division No.3
will explore methods for examining the
interrelationships of components of train
ing within the Army's training centers
(ATCS) to determine whether these cen·
ters are meeting objectives. The present
ATC System will be examined with a
view to systematic integration of informa
tion from various component studies.

ES-70. Longi/udilUll Analysis. Division
No. 6 will probe the feasibility of
applying computerized multiple correia·
tion techniques to the prediction of perfor.
mance of Army aviators beginning with
their identification as potential flight
trainees and continuing throughout their
Army careers.

E5072. Accident Data Analysis. Divi·
sion No. J will identify variables associ
ated with on-and off-duty accidents to U.S.

In a major reorganization, the Armed
Forces Institute of Pathology has created a
new division and two new branches in its
Department of Pathology and estab
lished three associate directors.

Capt Bruce H. Smith, MC, USN, AFIP
director, said the new organization will
be more efficient and will improve
flexibility witbin the chain of command.

In the Department of Pathology, a
fourth General and Special Patbology
Division was added, making a total of 10
divisions. The four General and Special
Divisions contain a total of 14 branches;
the other six divisions have been expanded
to 39 branches. Two new branches are
Marine Biopathology in the Military
Environmental Pathology Division and
Comparative Pathology in the Veterinary
Pathology Division.

The position of AFIP scientific director
has been redesignated and modified to

Army personnel and equipment. Particu
lar attention will be given to accidents
occurring in Vietnam. The preliminary
study will analyze the Accident Report
and the Summary of Accident Exposure.

Three new basic research studies in the
FY 68 work program are:

BR·16. ViSl/al Polie'" Discriminatioll.
Division No.5 will perform experiments
to determine the extent of which vernier
acuity and perception of motion affect
pattern discrimination.

BR·IB. Rei/rIorceme", Ma"ageme"'.
Division No. 2 (Armor) will determine
the suitability of contingency reinforce
menttechniques for military personnel.

Management of reinforcement that is
contingent upon successful performance
has been shown to be a powerful moti va
tor of learning for children and emotion
ally disturbed adolescents. These studies
emphasize the reinforcing response, rather
than the more historical reinforcing stim
ulus.

BR-19. Leamer-Material lllterae/ioll.
Division No. 4 will be studying the
interaction between instructional files
and/or video tapes and variou types of
audiences to determine the population. for
which the medium is the most effective.

Air Defense Command Renamed
The Air Defense Command (ADC) was

redesignated as the Aerospace Defense
Command (ADC), effective Jan. 15.

The Department of Defense announce·
ment said the new designation better
describes lhe command's primary mission
"to discharge Air Force responsibilities
for tlle aerospace defense of the United
States" and reflects the increasing empha
sis being placed on space surveillance
and defense.

The ADC operates from some 480
bases and stations in the United States and
around the world, is headquartered at Ent
Air Force Base, Colo., and is commanded
by LtGen ArthurC. Agan Jr., USAF.

meet new and increasing professional
requirements. In recognition of the multi
plying workload, three associate direc
tors have been appointed for Research,
Education and Consultation, complement·
ing three special assistants to the director
for Veterans Administration Pathology,
Public Health Service Pathology and
Legal Affairs.

The former Automatic Data Processing
Scrvice under the Department of Pathol·
ogy has become Computer Services Divi·
sion, operating directly under the Direc
torate. The Medical Museum has been
given a third division and includes Labor
atory Service, Archives and Records, and
Scientific Exhibits.

The Medical llIustration Service and
American Registry of Pathology remain
basically unchanged. The new chief of the
American Registry of Pathology is Capt
Robert M. Drake, MC, USN, who succeeds
Claude K. Leeper, USAF, MC.
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ity for night operations were studied.
Airdrops from C-130 aircraft were ac
complished in coordi nation with the U.S.
Army Airborne, Electronics and Special
Warfare Board, Fort Bragg, N.C.

Maintainability and reliability con
siderations were important elements of
confirmatory testing as were human engi
neering aod safety factors. Test soldiers
- tankers and maintenance crews repre
sentative of troops expected to operate
and maintain the equipment in tbe field
- often found themselves being tested
right along with the te t items.

Project officer for the test was Lt Col
Norman A. Keith of the Armor and
Engineer Board.

Other elements of the Army Test and
Evaluation Command participating in the
confirmatory test were Aberdeen Proving
Ground, Md.; Airborne. Eleclroni<:s and
Special Warfare Board, Fort Bragg, N.C.;
the Tropic Test Center in Panama; and
the General Equipment Test Activity,
Fort Lee, Va.

SHERIDAN M551 demonstrates ita
agilit-y in a Kentucky 'ream during
confirmatory tests condueted by the

.5. Anny Annor and Engineer Board.

One of our urgent goals, then, is to
develop really matched capabilities for
men, equipment and the operational en
vironments We have begun to expand our
efforts in edueation and training; in human
factors engineering; in manpower anal
yses for equipment in advanced R&D; and
in improving our understanding of the
environmental conditions affecting man/
machine performance. Still greater em
phas isis needed.

To meet these goals, we must take
advantage nf the lessons learned in all
areas of technology. We must consider the
combat soldier as a total system. He
represents the most complex system in
uthe inventory..... We must examine him in
relation to his weapons, his sensors, his
logistical support. his feeding and bis
proteetion - all in an integrated way 
if we are to provide major advances in our
military capabilities.

What are the functions of the individual
infantry soldier in any future military
operations? These functions hould be-

Sheridan Weapon System Ends Confirmatory Testing
Confirmatory testing of the Army's new

Sheridan Weapon System, MSS I, has
been completed by the U.S. Army Armor
and Engineering Board (USAAEB) at
Fort Knox, Ky.

Trials of the lightly armored, heavily
gunned combat vehicle began in Decem
ber 1966 with the delivery of five early
production models. The test series was
termed equivalent to a full·scale service
test. Results are now being evaluated.

The M551 is intended for use in
armored reconnaissance, airborne assault
and in combined arms operations. Air
portable, it is a 16'h-ton, full-track
laying vehicle powered by a 3QO.horse
power diesel engine. It includes an integ
ral flotation system for swimming and

special vision equipment for night u e.
The main armament of the vehicle is a

IS2mm gun/launcher which can fire the
Shillelagh guided missile or convention
ai ammunition. The conventional ammu
nition has a combustible cartridge case
which eliminates the problem of spent
cases in the turret with previous tank
ammunition.

The M5S 1 can engage bostile armor,
field fortifications and other targets at
ranges exceeding the capability of most
current weapon systems. Secondary weap
ons are coaxial and commander-operated
machineguns and a grenade launcher sys
tem to provide a protective smoke screen.

The USAAEB Armor Divisinn operat
ed each of tbe test vehicles over some
5,000 mile of cross-country, highway and
secondary roads. Evaluation of armament
included firing 120 Shillelagh missiles
and 800 152mm conventional rounds as
well as the tank's 7.62mm and .50
caliber machineguns and the grenade
launching system.

Tbe vehicle's communications package,
its swimming capabilities and its suitabil-

I Foster Keynotes N-Labs' 25th Anniversary
(Cofllinued!rom pUlSe 2)

degree of local reprograming nexibility. fight limited wars. Our R&D has yet to
I expect thi concept to see expanding give our troops sufficient advantage over
application. the enemy operating in his own environ-

The Assistant Secretaries of the Serv- ment - a difficult one - with fairly
ices will prepare a ummary report to unsophisticated,often primitive, hardware,
their in-house laboratories delineating and usually unconventional military tac
all of the problems, and their solutions ti<:s.
so far. For the coming year, we plan to From a broader perspective, one of our
solicit from you an additional et of key problems, a major direction for future
problems to which we should address our R&D, is really a cluster of problems
attention and energies. penaining to people...not just combat

These, plus the observations that troops but all of the people witb widely
emerged from visits by the Civil Service varying background and funclion .
regional directors to laboratories such as All of the '., people participate in "the
yours. will be our action agenda for 1968. systems:' But too often our systems do not
We will not be satisfied with "Washing- fit the man. We are too frequently
ton solutions," These new nexibilities confronted with a magnificent new ma
must penetrate the hierarchical structure chine thatour men find difficult to use. The
and become operational, a way of life machine usually is not poorly designed
tbroughoutthe laboratories. for ils function. However, frequently, the

As a good laboratory generally does, man-machine interactions have not been
Natick has not only contributed directly considered carefully.
to the Army' needs through high quality
in-honse research and development. but it
has also helped to link the technical
competence of the nation to the solution
of critical military problem.

Your partnership with the Na.tional
Research Council, the scientific commu
nity, and the industrial R&D sector has
been productive. We have made impres ive
strides in coming to grips with the
problem of properly equipping and sup
porting the soldier, protecting him from
the hardships of terrain and weapons, with
a high degree of efficiency under almost
all environmental conditinns.

Perhaps as much and as well as any
other laboratory, your talents have been
applied to Southeast A ia. The fine results
of all of your SEA efforts are too
comprehensive to describe here...

For some time you have contributed to
improved food for the Military Depart
ments as well as for NASA. During the
coming month, I intend to issue a new
000 Instruction whicb will clarify the
Army's executive agency assignment for
the DoD's entire RDT&E program on
military foods and related items and
functions. This instruction will concen
trate at the Natick Laboratories the
research and development of foods, feed
ing systems, and food packaging for all
military services.

Let me pause here to say that you have
participated in what we see as revolution
ary advance in the materials and process
ing technologies. Many of these advances
have already been incorporated into our
systems for food and for clothing. Vet
much remains to be done.

Our experience in SEA has tested in a
demanding way almost aU of our tactical
(and some strategic) military equipment
and concepts. We have experienced great
success with comparatively recent combat
innovations produeed through R&D ef
forts. We have also learned of many
inadequacies in our ability to deter and
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ideas, to sort them out, to test them, and to
find those few that are genuinely excel
lent. You have done this in the past-you
are doing it now.

But thinking i tough, and easily post
poned by the day·to-day urgencies. The
time to explore that brainstorm is today.
You recall that striking anecdote about
the great French Marshal Lyautey who
once asked his gardener to plant a tree.
The gardener objected that the tree was
slow-growing and would not reach matur
ity for a hundred years. The Mar hal
replied that in that case there is no time to
lose; plant it this afternoon!

This is precisely how I feel. So many
ofOUr R&D goals are so tough that we may
tend to po tpone action on the argument
that "it's going lo take a long time, SO why
hurry," Believe me, you must not fall into
this mood. R&D activities are driven
successfully by a clear understanding of
the objective, and in istence on standards
for high quality.

DoD, Industry Form Assets Management Systems Unit
Establishment of a Depanment of Force. director, Assets Management ys

Defense-Industry Assets Management Sys- terns in the Office of the Assistant Secre·
tems Advisory Commiuee to provide a tary of Defen e (Comptroller). is chair
channel for industrialists and 000 repre- man. Industry members are Stanley M.
sentatives to discuss resource management Sjosten, assi taOl to the director, Contrac·
systems was announced Dec. 8. tor Services, Melpar, Inc.; William L

Tbe commiuee is comprised of repre· Dewey, comptroller. Defense Space
sentatives of 000 staff offices and com- Group, Chrysler Corp.; C. Ronald MiI
ponents and recognized associations rep- liken, assistant comptroller, Systems and
resenting defense contractors in aero- Data Processing, United Aircraft Corp.;
pace, automotive, electronics and ship- and

building industries. Philip A. Huey, assistant to corporate
Assistant Secretary of Defense (Admin- accounting manager. orth American Av

istration) Solis Horwitz approved estab· iation, Inc.; Gerald R. Marks, special
lishment of the commillee for a period projects coordinator in the Corporate
ending Nov. 30. 1969. Comptroller's Department, General Dy-

Systems to be studied are sets of meth- namics Corp.; and
ods and procedures by which a contractor G. L Warrick, supervisor. Government
manages bi use of labor technical skills, Reports and Management and Financial
materials and other resources to provide Data Control, Northrop Corp.; Arnold J.
000 an industrial managers with the Rothstein, manager, Program Manage
information to evaluate a contraclor's ment Systems for the Missile and Space
progress and utilization of resources. Division, General Electric Co., and

Col Herbert Waldman. U.S. Air Charles Macbeth, Hughes Aircraft Co.

WECOM Selects Chief Systems Engineer
Brig Gen W. J. Durrenberger, CG of the U.S. Army Weapons Command. has

announced appointment of Leonard R. Ambrosini as WECOM's chiefsystems engineer.
Formerly program director for weapons projects

with Lear-Siegler, Inc., Ambrosini will be stationed
for two months in Washington, D.C., at HQ Army
Materiel Command to work on WECOM activities.

Ambrosini hold a master's degree in aerodynam
ics and thermodynamics from Swi Federal Polytech
nicum, Zurich, Switzerland.

Among his many notable accomplishments was
the development of tbe fir t Hispano-Suiza antiaircraft
lire director for which fOUl patents have been tiled. He
also has 52 other inventions. including hydraulic servo
valves, encoders, automatic landing devices, homing
torpedos, planetary reentry and tanding space, byper
velocity guns, hydraulic sonars, fly-by·wire stick
sensors, barometric altimeters and gyros.

The main patent he has pending is on an automatic
North Seeking Gyro, tentatively scheduled for produc
tion in large quantities for the U.S. Army.

ofour thinking about defense R&D. Natick
must help the defen e R&D community
to understand and apply thi guideline.

I have touched briefly on the history of
the Laboratory, on some of your recent
contributions, and on a few of your goals.
Before closing, Ishould return to the reason
for our coming together.

What does it really mean to celebrate
a Founder' Day? It is an opportunity to
ask the broad questions and attempt to set
priorities on the fundamental jobs. With
out question, the fundamental job of the
military R&D community is to seek and to
exploit new ideas to improve our military
capability. There is no technological
plateau now, and there will be no
technological plateau in the future as long
as we continue to do this job. But we must
continue.

We need all of your new ideas. We
need to energize you and your colleagues
througbout the 000 who are concerned
with "man·in·the-system" lo produce more

come our goals. Clearly, many tasks
will not change: the needs to eat. sleep
and survive. Other tasks will change, and
these changes will involve Natick Lab
oratories.

For example, some new opportunities
will occur because of improvements being
made in miniaturizedsensors. Miniaturized
electronics can greatly improve man'
ability to perceive and communicate.
However. these possible improvements in
effectivenes may lead to potential in
creases in the load a man must carry. The
military value of tbi load must be
weighed against the value of other loads,
and the degradation of performance due to
hauling the load around. Tbus, tbe desire
for a man to do more things is in direct
competition with his physical ability to
do them. As you know. tltis is a common
system design problem. Weight reduction
becomes an increasingly urgent task for
our trade-off analyses of man-in-him
system.

As another related example, consider
the Long-Range Reconnai ance Patrols.
The information gathered by these small
units can have significant benetits for the
larger units they support. At present, these
units carry a large amount of equipment,
which may total as much as 100 pounds
per man.

If it were possible to reduce this weight
while increasing tbe ability of the unit to
acquire information, obviously the over
all effectiveness would be increased. In
applying systems engineering to the Pa
trol equipment, and exploiting the full
range of modem materials and packaging
technology, why don't you aim to reduce
the current weight by a factor of 2?

If we can greatly reduce the weight of
any major part of the load, we can
consider adding new components to fur
ther improve Or extend the man's capabil
ities.

As we see Natick's overall mission l it
is thi : to provide the combat soldier with
an integrated set of equipment, including
clothing, personal equipment, light
weight armor and food. These ystems
must exploit all relevant areas of tech
nology, and must capitalize on all our
analytical tools for system design. Man
must be at the center. not at the periphery,

ECOM Schedule5 Symposium
For Industry RepresentQtives

Army aviation-electronics prospects
and problems will be discussed by scien
tist and engineer during an advance
planning brieting and symposium for
industry. Mar. 5-7, at HQ U.S. Army
Electronics Command (ECOMI, Fnrt
Monmouth,NJ.

ECOM commander Maj Gen William
B. Latta, has announced the theme as
"Fresh Winds - ew Approaches:' The
meeting is sponsored by ECOM and the
Fort Monmouth chapters of the Army
Aviation Association of America and the
Armed Forces Communications and Elec
tronics Association.
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JOINT SERVICE COM 1ENDA
TION MEDAL. Col Charles S. Brice Jr.
executive officer in the Army Materiel
Command Office of Research and Labora
tories, recently received the JSCM. The
award was for outstand ing service during
1965·67 as test director, CG-IA On-5ite
Detection of Underground Nuclear Deto
nations, Project Cloud Gap, U.S. Arm
Control and Disarmament Agency.

He was cited for "hi exceptional
perceptive approach leading to the de
velopment of a totally new concept of
effective arms control inspection proce
dures.n

MERITORIOUS CIVILIAN SERV
ICE AWARD. Dr. Arthur V. Dodd,
research geographer at the .S. Army
Natick (M .) Laboratories, received the
MCSA for hi ientific leader hip in
developing new and significant maps of
humidity, dew point and vapor pressure
phenomena.

He also was cited for his outstanding
achievement in unifying climate design
criteria in Army documents for use by the
Quad ri parI ite Commillee, representi ng the
United States, Great Britain, Canada and
Australia. Dr. Dodd won the Natick
Laboratories Scientific Director's Silver
Key Award for Research in 1966.

DISTINGUISHED SERVICE MED
AL. Secretary of the Army Stanley R.
Resor presented the DSM to Maj Gen
Keith L. Ware, chief of Public Informa
tion, Depanment of the Army, for "emi
nently meritorious conduct in the perfor
mance of out tanding service."

General Ware served as deputy chief
and chief of Public Information from
September 1964 to ovember 1967. He
also possesses the Medal of Honor. the
military's highest award for valor, and is
now assigned to U.S. Army, Vietnam.

LEGION OF MERIT. Brig Gen Wil
son R. Reed, new CG of the Automatic
Data Field Systems Command, Fort
Belvoir, Va., received the LOM for
"exceptionally meritorious conduct in the
outstanding performance of duty from
January 1967 to September 1967 as Deputy
Secretary of the General Staff, Office of
the Chief of Staff, U.S. Army... :'

Col John R. M. Coven, Redeye project
manager, was awarded the LOM at the
U.S. Army Missile Command, Redstone
Ar enal, Ala., for outstanding perfor
manCe as commander of the 69th Artil
lery Group, within the NATO air defense
ystem, from August 1964 to July 1967.

Col Howard G. Krieger received the
LOM when he retired from the Army
after serving more than 20 years as a
medical officer. His last assignment was

slaff director to the Defense Medical
Materiel Board, Office of the Surgeon
General.

Col Hellr)' A. Goo<lail. U.. Army
Denial Corps, was awarded the LO 1
when he retired after more than 26 years
of active military ervice.

He was cited for outstanding perfor
mance of duty as commanding officer of
the 89th Medical Detachment (Denial
Service); dental urgeon, Heidelberg
Medical Service Area and chief, Denial
Division, 9th Hospital Center, U.S.
Army, Europe, from July 1964 to October
1967.

U Col Donald B. Hollaml, recently
retired, wa recognized for service as The
Surgeon General' representative to the
Nuclear Systems Health and Safety Re
view Committee from February 1966 to
September 1967.

DISTINGUISHED FLYING CRO
Capt Danny D. Curtis, now chief of the
Army Weapons Command Aviation Sec
tion, U.S. Army Weapons Command
(AWC), Rock Island Arsenal, IU., re
ceived the DFC for extraordinary heroi m
and gallantry while serving as pilot of
an o-ID aircraft in Binh Dinh Province in
Vietnam.

BRONZE STAR MEDAL. President
Lyndon B. Johnson pinned the BSM on
Mlli Marie L. Rodgers a nurse at Walter
Reed General Hospital in Washington,
D.C., the same day he signed the bill
Iifti ng restrictions on promotions for
women officers in the military service.
The award ree.ognized her for out tanding
service as an operating room nur e with
the 24th Evacuation Hospital in Viemam.

Cap, Herbert W. Mylks, Army Weap-

DEPART lENT OF AIllIY Certificate
or Achie,'ement was presenled 10 Ken
neth I. Tapl y (right) administrative
oWcer in the Elcctroteehnology Lab.
oratory at the U. . Army lobility
Equipment R&D Center Fort Belvoir,
Va., honoring him on retirement alter
30 yea" of federal service. The pres
entalion ""88 made by Oscar P. Cleaver,
his lonJt-lime "b~8" 88 chi f of the
Electrotechnology Lab, wbo is now
acting technical dire lor of the center.

THREE of FOUR ioilial patenI a"'ar,1
are IJl"esentcd 10 Maj Clarence H. alk
er (right), no,.. a signed 10 the Office
or Doctrine Review~ .S. Army Ord
nance Center and School ( SAOC&S),
Abe,'" '''' Pro"ing Ground Md. Brig
Gen Erwin M. Graham Jr., USAOC&
conunaoc.ler, pr nt d three citation
for patents dealin~ with new TeaCianU
for melal&; the fourth was (or n war
mor-piercing projectiles. taj alker
d veloped [he new produet1!i and pro
cedul'es t the Pitman Dunn Melallur
~caJ Labomtory (PD IL), Fmnkford
Arsenal, Pa., whiJe he wa n signed os a
project engineer llnd as i81anl to the
t cbuical director of Ihe PDM I.. Re
search and Development Division.

oDS Command Commodity Management
Office, Rock Island, III., received the
BSM for service in conneclion with ground
operations against hostile forces in the
Republic of Vietnam from April 1966 to
March 1967.

Capt Joyce G. Johnsoll, Army nurse
now assigned to Walter Reed General
Hospital, received the BSM for serving
with the 85th and 24th Evacuation Hospi
tal in Vietnam from August 1966 to
August 1967.

Edgewood Arsenal Commander Col
Paul R. Cerar presented the BSM 10 Capt
John L. Hicks, SFC Fred L. Beets and
S/Sgt Ashley J. Hiell for outstanding
performance of duty in Vietnam. Capt
Hocks is assigned to Ihe Dental Clinic
and tbe ergean are in the Technical
Escort Unit.

AIR MEDAL. Capt Donald E. Ap
pier, now assigned as aide to the Army
Weapons Command deputy commanding
general al Rock. I land, received the Air
Medal for heroi m during 1967 in Viet
nam.

ARMY COMMENDATION MEDAL.
Two Chemical Corps officers and a
sergeant assigned to Edgewood (Md.)
Arsenal, received tbe ACM for service at
former duty station. Col Sidney L.
Wells, director of Technical Support,
received the first Oak Leaf Clu ter to the
Commendation Medal for service as
deputy commanding officer of the U.S.
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Dr. J arne D. ~feindJ

dealing with high-power tubes for mili.
taryequipment.

Backed by 25 years of research at
ECOM. he has served as eitber Army
deputy member or member of the Defense
Department Advisory Group on Electron
Tubes since 1955. He also is Army
member of the United States, United
Kingdom. Canadian Technical Coopera
tion Committee (Sub-Group I, Electron
Devices).

Garoff received a as degree in chern.
istry from Brooklyn College in 1940.
and has done graduate work in physical
chemistry. physics and mathematics. He
has served on various IEEE committees
since 1954 and was appointed a senior
member in 1960.

Dr. Meindl, former chief of the Elec
tronic Components Lab's Integrated Elec
tronics Division. was cited for his contribu
tions in microelectronics and integrated
circuitry. He is now an associate professor
at Stanford Univernity.

Dr. Meindl received hi doctorate in
electrical engineering from Carnegie In
stitute of Technology in 1958. In 1959 he
was caJled to active duty a an Army
lieutenant and served in integrated circuit
research at Fort Monmoutb. When dis
cbarged from military service in 196 I, be
remained with the Electronics Command.

While with ECOM. Dr. Meindl
played an important supporting role
relating to microelectronics in the forma.
tive stages of the Mallard Project. This is
an international program in which the
United States, United Kingdom, Canada
and Australia are developing a communi
cations system for their joint use.

Kenlon Garoet
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Dr. Harold Jacobs

Mqj Mozelle R. Breedlove received
the ACM for ervice as head nur e at the
Walter Reed General Hospital. Maj
Breedlove retired recently after more
than 20 years of active duty.

Calli Harris W. Sill'erman, Walter
Reed General Hospital. received the
medal for service as a our e anesthetist
with the 93rd Evacuation Ho pital in
Vietnam from September 1966 to October
1967.

Maj DOl/aId K. Tesler. chief of the
Literature Divi ion, U.S. Army Combat
Developments Command (USACDCj
Combat Service Support Group, Fort Lee,
Va.,was awarded the tir t Oak Leaf Clus
ter (0 the ACM for exceptionally meri
torious service in producing TASTA field
manuals. TASTA (The Admini tralive
Support, Theater Army) is the Army's new
logistics y tem developed by the
USACDC.

3 ECOM Scientists Elected IEEE Fellows
Dr. Harold Jacobs, Kenton Garoff and

Dr. James D. Meindl were recently
elected Fellows of the In titute of Elec
tricaJ and Electronics Engineers (IEEE),
in recognition of their research work with
the U.S. Army Electronics Command
(ECOM), Fort Monmouth, NJ.

Dr. Jacobs, senior research scienti t in
the Solid State and Frequency Control
Division of the command' Electronic
Components Laboratory. was bonored for
his contributions in the field of solid-state
and semiconductor electronic devices.

Employed by ECOM since 1949, he is
now serving as Army deputy member of
the Special Group on Optical Masers, and
Army member of tbe Working Group on
Low Power Devices sponsored by the
Department of Defense.

Dr. Jacobs did undergraduate work at
Johns Hopkins University, postgraduate
work at New York University. and is
currently serving as professor and chair
man of the Department of Electronic
Engineering at Monmoutb College. West
Long Branch, NJ.

Listed as a senior member of the IEEE,
be is also affiliated with tbe American
Physical Society and the American Soci
ety for Engineering Education. He is
chairman of the Army Laser Working
Group on MateriaJs and has published
more than 50 scientific paperno He has
received more than 15 patents for elec
tron devices and has several more which
are currently being evaluated.

GarojJ is chief of the Electronic Com
ponents Laboratory's Electron Tubes Di
vision. He was elected to IEEE fellow
hip for his leadership in planning and

executing electron devices R&D programs

Army Procurement Agency in Korea from
Augu t 1966 to July 1967.

Maj Gart" Wa"lquist, assistant inspec
tor general, was honored for service from
August 1963 to Augu t 1967 at the Army
Chemical Center and choal, Fort Mc
Clellan, Ala.

MISgt Leonard Grzanowski. operations
sergeant for the Medical Research Labor
atory, was decorated for hi efforts as
NCO-in-chargeoftbe U.S. Army Southem
Command' Chemical, Biological and
Radiological Center. FOri Clayton. C.Z.

Col Jolm J. Powell was awarded the
first Oak Leaf Cluster to the ACM for hi
work as deputy a i tant for Veterinary
Services, Office of the Army Surgeon
General. from 1965 to 1967. Since July
1967, he has been serving as special

istant to the director of the Walter
Reed Army Institute of Research
(WRAIR), Washington, D.C.

Col James O. Darling, newly assigned
executive officer of the U.S. Army Surgical
Research Unit, was presented the first Oak
Leaf Cluster to the ACM by Ml\i Gen
Conn L. Milburn Jr.. commanding gener
al of Brooke Army Medical Center. Fort
Sam Hou ton. Tex. He received tbe decor
ation for service in Vietnam and as
executive officer of WRAIR.

2 Key Positions Established
In Secretary Resor's Office

Realignments within the Office of the
Secretary of the Army announced Jan. 8
created the positions of Assistant Secre
tary for Manpower and Reserve Affairs.
and Deputy Under Secretary for Opera
tions Research.

The Office of Deputy Under Secretary
for Manpower was abolisbed and Arthur
W. Allen Jr.. who had headed the office,
was named Acting Assistant Secretary for
Manpower and Reserve Affairs.

Under provisions of Public Law 90-169,
each of the Military Departments is
autborized an Assistant Secretary for
Manpower and Reserve Affairs.

Dr. Eugene T. Ferraro. who has been
Deputy Under Secretary (Manpower) of
the Air Force for two year. has been
named Acting Assistant Secretary for
Manpower and Reserve Affairs (Air
Force). The Navy had not announced its
selection as this publication went to press.

Dr. Wilbur B. Payne. who has been
chief of Operations Research within the
Office of the Under Secretary of the
Army. has been named Acting Deputy
Under Secretary (Operation Research).
with function a follows:

• Establi h policy guidance and mono
itor Army operations research activities.

• Initiatestudies of interest to the Army
Secretariat and serve as a point of contact
of imilar activities in the Office of tbe
Secretary of Defense.

• Initiate, conduct, review and moni·
tor studies and analytical reports basic to
theju tification of Army requirements.
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RDT&E, Procurement Contracts Top $500 Million
Army contracts for research, develop

ment, test, evaluation and procurement of
materiel exceeding $1,000,000 each tot·
aled $505,727,631 for the period Nov. II
to Dec. II.

Litton Industries, Inc., accounted for
nearly 25 percent of the total with a
$122,256,000 "total package procure·
ment'· contract for the Tactical Fire
Direction ystem (TACFLRE). Lilian reo
ceived an initial increment of $6,300,000
for this work.

Eastman Kodak Co. gained a
$54,412,050 contract modification for
explosives. Sperry Rand Corp. will man·
ufacture, load, assemble, and pack ammu·
nition on a $41,241,096 modification, and
Harvey Aluminum Sales, Inc., will do
the same on a $34,784,577 modification.

Small arms ammunition will be manu·
factured at the Lake City Army Ammuni·
tion Plant, Independence, Mo., by the
Remington Arms Co., Inc., on a
$32,886,583 modification. AVCO Corp.
received contracts totaling $29.952,772
for aircraft engines and combustion cham·
ber assemblies fror engines.

General Time Corp. was awarded
contracts totaling $14472,252 for fuzes
and parts for detonator boosters. AUas
Cbemical Corp. received a $14,081,983
modification for production of TNT and
maintenance activities at the Volunteer
Army Ammunition Plant, Chattanooga,
Tenn. Uniroyal, Inc., will provide ex
plosives and collapsible 10,()()().gallon
tank assemblies for petroleum on two
contracts totaling $ 13670,740.

The Raytheon Co. received contracts
totaling $ 12,933,373 for advanced devel·
opment of the SAM·D missile system,
metal parts for bomb fuzes, and advance
production engineering for the improved
Hawk missile system. Bell Helicopter
Co. received contract orders totaling

I I ,993,746 for rudder rotor blades and
rotary wing blades for UH·I helicopters.

McDonnell Douglas Corp. will reo
ceive about $7,000,000 initial funding to
develop and conduct experiments on tech·
niques for guidance and control of anti·
ballistic missile defense interceptors.

The InstItute for Detense Analyses was
issued modifications totaling $6,672,000
for research and analyses of space science
ballistic mis He defen e, equipment and
facilitie to achieve military and scientif
ic capabilities, and for evaluation and
operational analyses for the Joint Chiefs
of Staff and the Director of Defense
Research and Engineering.

General Electric Co. will produce
armament pods, 7.62mm automatic guns
and ancillary equipment for $6,020,654.
Eurka·Wiltiams Corp. will fumi h metal
parts for bomb fuze for $5,291,500. The
Bowen McLaughlin-York Co., divi ion of
HARSCO. received a $4983,954 modifi
cation for upplies and services to convert
M48A I tanks to M48A3 tanks.

Sylvania Electric Products, Inc., gained
a $4,592,728 classified contract. General
In (rUment Corp. will supply metal parts
for bomb nose fuzes for $4,491,382. Metal
parts for artillery fuu boosters will be
provided by Brad's Machining Products,
Inc., for $4,365,000..

Continental Motors Corp. will get
$4,000,000 for rebuilding and/or retrofit
of multifuel engines for 5-ton truclts.
Chamberlain Manufacturing Co. received
modifications totaling 53,922.215 for
modernization activities at the Army
Ammunition Plant, Scranton, Pa., and for
metal parts for 2.75-inch rockets.

General Motors Corp. will fumi h
20mm automatic guns and components
mounted on aircraft for $3,738,750, and
Standard Products Co. will receive
$3,57 1,285 for track assemblies for M 114
vehicles. Olin Mathieson Chemical
Corp. will supply propellants and reo
lated raw materials on a $3,4 I 6,922
mod ification.

Norris Industries, Inc., was awarded
$3,319,258 in contracts for 81mm projec
tiles and maintenance and repair of
facilities in support of production of metal
projectile parts and cartridRe cases. A
modification of $3,318,900 was awarded
to the National Union Electric Co. for
metal parts for mechanical ti me fuzes for
bomblet dispensers.

Contracts totaling 53,30~,735 with
Honeywell, Inc., are for mUltiplexers
and spare parts and otber electronics
equipment. I.D. Preci ion Components
Corp. won a $2,856,250 contract for
metal parts for boo ters, and Amron
Corp. will supply cartridge cases for
$2,588,070.

Canisters for the aerial mine system
will be furnished by tbe Martin Marietta
Corp. for 2,389,258, and Johnson Corp.
received a S2,321,701 contract for cargo
trailers and trailer chassis. American
Machine aod Foundry Co. will supply
metal parts for 4.2-inch mortar projec·
tiles for $2,267,352. LTV Electrosys·
tems, Inc., won a $2,199,540 contract for
lightweight man-packed radio sets.

Canadian Commercial Corp. was
awarded contracts totaling $2,120,943 for
telescopes and components and 3(}.cali·
ocr ball cartridge propellant. Beech
Aircraft Corp. received a $2,070,050
definitization for bomb dispensers.

The Ingraham Co. was awarded a
$1,980,633 contract for metal parts for
artillery fuze boosters. SCM Corp. will

upply teletypewriter components for
$1,830,585. Booz·Allen Applied Re
search, Inc., received a $1,765,721 modi·
cation for scientific and technical effort
to support continuing tudies, evaluation
and analyses of military doctrine for the
U.S. Army Combat Development Com·
mand Institute of Combined Arms and
Support at Fort Leavenworth, Kans.

Watkins Johnson Co. will furnish mi
crowave system receivers for lechnical
upport of defense programs for

$1,678,206, and Rulon Co. received a
$1,631,850 contract for sub-<:omponents of
the M I delay plunger for the M557
artillery fuu.

Other contracts and modification are:
FMC Corp., 51,547 656 lor Hawk

loader transporters; Easlern Tool and
Manufacturing Co., $ 1,536,493 for metal
parts for 66mm rocket warheads; Weath
erhead Co., 51,492,050 for' metal parts
for 90mm heat projecti les; Bendix Corp.,
$1,485,000 for shelters with AN/GRC
147 radio sets installed;

Hughes Aircraft Co., $1,476,500 for the
feasibility demonstration project for the
TOW/Cheyenne mi ile system: MalUla·
vox Co., $1,235,300 initial increment to a
$1,462,063 contract for advanced devel
opment models of ultra·reliable receiver
Iran mitters (RT-246NRC);

Firestone Tire and Rubber Co,
$1,417,525 for track shoe assemblies for
M60 tanks; Wilkinson Manufacturing Co.,
$1,399,905 for fin assemblies for 60mm
projectiles; Farmers Chemi al Assn ..
Inc., 51,349,402 for support services for
the manufacture of explo ive ;

Rohm and Haas Co.. $1,250.000 for a
propellant research program; Model
Screw Products, Inc., $1,212,750 for 4.2·
inch cartridge_ containers; McDonnell
Co., $1,275,000 for development of a
trainer set for the medium antitank assault
weap;m system;

Brunswick. Corp., 51,181.860 for 30mm
cartridge launchers: Pace Corp.,
SI,160,000 for flares; U.S. Sleel Corp.,
SI,063,675 for metal parts for 8-inch
projectiles; Nonhrop Corp., S1,024,860
for fin assemblies for 81 mm mortar
projectiles: American Fabricated Products
Co.. Inc., $ 1,001,278 for contaJDers for
assemblies for 4.2-inch cartridges.

SCIENTIFIC CALENDAR
Srd Middle Atlande R~.ionaJ MeetIna: or the

AlM-rieanCh~w SoddY. Phll.delphi•• P•. , Ft'b.
1.2.

Meetin. of Ihe Atnufeaft b~.llluleotChemiuJ En·
Klm:'.ent 1..0.. A"selct. Callt•• Fe.b. 4·1.

Spa<:ecn!t. Eleclrom.«ne-lic: 1r'lIlt.rft.~nu Work
hop, .pon.ond by NASA, P..adena, Cali!., Feb.

6-8.
AiNlran Dulin fl;tp 1980 Operal(o~ Medina,

.ponlH)reo b.y AlAA., W••h.lnaton. D.C., .·eb. 12·14.
Auotpaee and Electronl(l ",Iem. Winlcr Con·

orenllon, .ponwred by IEEE. Lo. An.el~l. C.lif.,
Feb. 1$·] S.

Intern.lional Solid· Ulte Clreuit Conference.
.pon.ored by [EEE and Ihe Vnlvf'nlllY of Penn."I.
,.ani•• Philadelphl•• P•• , Feb. 14-16.

9.h AnnuaJ WelL Co.I RcU.blU., SrnlPOlIiu-m.
Ilponaored by tbe American SocielY (or QuaJily Con·
Irol. Be..-erl,. UIll., Callf.. Feb• .16.

Worldn,. Croup 6D ulralerrc lrial Rftouree••
IIponMr-e.d by It. C. Broolu FB. Tex•• Feb. 19-21.

InliIlaUon and SemitOndUNor Counter S'fn
pMium. POMOI"f:d by rEEE. AE and B. uh
inl1-oa,D.C.• Feb. 28.Mar.I.
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Newsmagazine lists Key Articles Published During Past Year
Publication of a complete iudex of ,,/I

arlid(!,~ published ;11 Ihe Army Re.tf!ardr
and De\'dupm~1I1 lVe"·smaga:.ill~ durin/(
the piL t year admittedly would be desir
"hie. Space a'·"i1"ble permils a lining of
headline.' ofani)· the highlight ar/icl...
DEC£.\tBER 1966- "DCA Armin Strcamllnc

undarJizaut'ln P"rttJram OperaliOn _
I:r\il,"~ tud) Methods 01 PrcdJetlng for R&D

I mpilet 01 Heheoplen on rmy R&D Efron
COSATI "'~hlevemenl' RC'o'lewed as Knoll: '10\'Cli
JOInt Commnndt:r Pu h SWk,1ardizaMn.
Ne\Y Elecwmechanicnl Hand I.JI'h E.g InttICt
NH8 DcdlcalC!'t $120 Milhon Labornlor (omplelC lSI

Oillthct'-bul1t'
rmcd For\;e RluhobiolOl> R~b In'Jlllule Up

C«pabiht~

DOC, Tn-Sct'\llCe TI leaders ReView InformallOn
Propesli.

InfonnaJHm l'IIn' Offered \Ian.ucemenr Tool
my led' -al Re:\.Uf'ch "'umtton Lab \\-cd. fTa::t"

11Jlion
.:Yo R ~Telel)poe"nler Link!. F.....'.\h.)...I"I forc~'i

lI'l:raIl P<Kt·Cra-.h FIre Relat'dalJd4 RC'oean:h
~llnul..a.n(ln Pay'i Offl.-\ct.: mph~hmcn or "TAO.
"rm) Dentl h lk\cloplltfl; Sprill)on 0 1 Bdndage:

JA"iLAR\ -AS'" ",,".1.. _ l.~ .. Con-
ukr (ombat St)ldll:r Pr~lem~
O..lmm SIJC.:ccd.. "lmb,11I iUo Anny Re."iearch OirlXlor.
Rcporl on ProJI:\;1 Hil1d\l.hl Dct.ul:. hndinp. un ~ludy

of RC'lCnrch I e;,dmg In ~e\lo' Matcriel.
I he 'rm)' A\;I1\ '111: in Satclllte Communicalion
AVI ADS fe'll'( lo\edt m:uil' Reruclirljt yMcm
Self·C. ont,.incd PorL.lble DenlW Lab Pnnide.\ Complele

1'lddC'tlfC
In..ll'lJfflenlW (our.c Tc 1 Troopll in Combat Situa-

tlon.
HumRRO A"noupl;c" ",'ork. P~ ror FY 1967.
\ \ L BS halu.dlO8 2 irt;raft Checkout Systerrb.
\rrn) En""mn~nt'" Re..earch Broaden Comten Ca-

polhihty (rcpofl on l C;. Rt1:.M aClivitltSl.
"-my R 0 o\dvoI11CIng <: ombOlt Cap.JbWt) In Environ

rhc:nt.tJ E,trcmc. 4(ealure 00 \l>orJdv.1de program).
u s ·C~ Dckn'M: Ocve!opmem·Sbari"..

rm) Onkr.. SPFFD Ir\nchcn lor July Ddi\'ery.

FEBRI:ARY- Dr:rr:~c Department Imlla.te., PrQto
~Ito _pur I:Jk!elnll;: tlent.:e.

il.;e-X Sy.,t.em OrTie(. CenteB [RvelopmCnI.oI1 enon.
>\ppm cd Plan Pro\llde Re"l ed Cone-cpu ror 12 C...•

«r Mdnll8CmeTJl F-~Id.).

A New Propul tl,ln Ale on lhe Horiwn.
Te\I'\. of Sclf.Onlrucll"e Rockct!l Prr:di<:tftl in 2 Year
DoD I eadcn JUIn ,"Me Chi.:r~ in TD..lk~ on Vielnam
P<iVOP ommlUCC- Prcpnnna Repon for DC OPS
Ne" SY ..\F- DI~l:U"C (he-mica! I)elecltOnorPer$onOC'I.
hooormS1 Fore'ice focderaJ R&D O<;b, Le\l4!hng Off
PaM:1 r-... IllUoilt Air OdCrbC \talhematicaJ Mooel
Arm) dvance~ In I \cr R&O Cover Broad SpeclnIm.
Report Oi ~ ~e1. ProlC-\;ti\·e Ocvic:Cl! Agaiml Head.

eelt InJu~

M.\RCU- ternol1ltldum.o\ 51 n Rol of Agencies
In "ilrul;tUnna ":ID..\8CrMnt STI elwl'\oTk

rm ""'ommale<; 1\lllian!>. 7 an RAD (or Pre"den-
hal.. Dcfcn"lcTop A......nb.

Burron Selected 10 Dlre~l Ann) Rc:ie.ltth 11 Durham.
PrOJcct Trend En\'P'OnmC'nuJ R~h in Ttwland.
Qll.lrlC Heatk T Re, ~ Nev. 1embcn. ..med.
Reron umlllUlze 1966 poICC Acti""tie
Report (0 CQn8TC J fueunin« lJ e or Federal R&D

Re Utln:es.
\1RA COlltracl "'-Itld Ad....mcc In Cm1lpo ile Armor.

UIlh~Tcmpcn.ture I\l1oY!l e"lruded OIl Room Tt:mpoern
lllre

Pr()jC:l:t AC:l1on G.lU8CJl Vietnum Problems h)" 1ntcr4

Army Demonnr.lle'\ Mi"l'itle "cntor Command P tt
Re'tean.:h ProM!; Time Bomn' Oi....ca-;e.
ATA<.: Become.. ';ijorCommltnd
!\~ncles Mc:vlt\4 Ener,)' R&D. NatKmaJ PI'Op'C:
\H-- RDl Mudrrnllinc -\rm~ held \4c;:du.:aJ EqUipment_
rm) OffiUf' PartJop;tle m o\EC lJclcar WtaPOn

De\tin.
1 "",-Co!>t Intcf"I\ahon.a1 ':Ienufi.. Coopa..uon.

'tv. PI tna.m!C,litllor P<1\.k....ngR~h
\ iclnam L.:lllt hm 10 Gel fidl.i An~'h~ia '1aChl~

PRJL- Army Oullina RO"fclE Objective) 11\ Pro-
po a~ 10 Cocwrc ..

AS PtoRe\ICYl R&.DrOf"l"oilhl~ratlOn.
Ann} Order De1ilgn of Advanced Alrcrafl
\u I lUI HO'MslTc P (or lnfrvcd Re\ lieV.

Co poo'Wrtd L-lne 1..land 3telbte Expenmenl <':ollccb
WCatbC'f Dala.

Pll':ithnn)" \pp" Au,dl~ to Timers.
t-lulllJ(\ H ulttl .. exl 8t8 Pa~olT or rm).- R&D 10

Nauon_
R&O Offil:I,,1 Dt \;U'l U.S. "fm)' C J{RFI E,pansiQn.
Panel Rc\,ic.... '11 Vehit:lc Reos-cllrch 10 ....1Ic:"inte Air

Pollution
EC OM Te~lin8 Pdrttlblc. Hyd((M;ar-bon hel Cell
-\rm)' CDC I.unten.ilnt.:e Agency Ac:ccnti\ cw IdeM..
'lalieli I..abor.Uonl(') Reron Reseurdl Itl I~s

Enginec:r LaM ~ su~ "lechaniOll lusdn' Proj«l.
Walkins \1.\C:hlne StudiC3
AeerKi~. Indu. 11')' Hc:lp DoO Compilt: clenlifil:

Thc~na~

STRATCO', Vtle~ Tlurd YearOain\
1"1Iamum H>&rd..oalnlS 1 tstcd rot Helicopter En&lnc,.
L'SAERDl 1'.:l,}mU\~tc 11 Empk,)ye ror rcaal

ehie\lentCnl. "anh

lAY - Realignment Arrercu 4 Di....hlOfl:> in OCRO

Che~cnnc Protol~pc Tested SpcetJ~ Comb-at Hell-
copu:r

T \RC Updoalt ~. Ye.r ..\rmy Re.'lt ~h Plan.
Three atlOns JOIn EfTOth On Communlcalion Set ,o"'
-"rm)' u,",e. E"'lncer Win Pace Achlc\'t:ffietll A ards.
dtnljM5, £nJlI1eC" ltldy Cok>mhll~" Can..1Sile.
implidl)' cr De lin Stl"t. cd in Elt"trunic Equipment

NA,S Publi~he!J Volume on Rt..enn::h in Rocl;. Me-
chanic...

Thi I.. Pi"'ltmn)' ArYnal (iTJsltlllilllOO f~1\lure).

Aeromedical Re. eilrc:b Unit R~PQn~i~e to vicln<.Im.
Bill ProPO'les E.xchsf\lc of Fel.le~l, late. I oc.ll Per.

onncL
Arm) &Tl Plan Outlines ObjectlYC.
RQCul Propul IOn Technolor:) 'tanaae~Rl Cenler

Ul'lIfin Effort.
\1i1iLal) Slsruhcanc:t of Mountain FnvHunmenl Sludlb
E M .EleetrochtmlCal 'hehrnll'l&1 Pru\ C1. F.:a..jblr

for Can.Mn PiU1S.
ARO-O Counetl GlvesSc.lenlific E.llpcnise.

JU E-R&.D Achicvrmenl A....ard~ Recognize 1 In
Hou e .saenH t

SEATO(enlerOperuDg ~ampleofTe.amwor""

ECO'l ....boratof) PI..ru. Visiomc, Re5earch Fili:dll)l
.'"T "C Schedules Etr"on 10 Cpdale Penonnel
Po.....er S<!u~sM«t Chided on PollutIOn.
H)'droc:kme flherlc\ Filter Viev.ed for J\pphC"',ttion\ 10

Ann)' Need .
Studie'" Reneel Chartlcteli51ks or RDT&E Persunnel
Device ()ffet\ Hope 01 Early OetC:CllolI or Prosldle

CnnC:t:r.
IDEEJ\ Aml\ it! U'e or D.:1I3 on Oreolnl Re"'-ca.rch

c:tl\'ltlt:.S
-\rm)- Stled" 10 ISf lInliCrn;ationai clen~e f81rl \\In-

ncnfOf' 'pedal -\¥oarth.
R ( Per100 m.. "no)' OJ-"r.lIions RC'!'ieolrdl. Sysle.tl1:>
nal}' n.
Dc.trick Dt::..dOp50 Chromosomal t.aPrirl,J "Technique..
'ew CompUttf Speed -\ FI P R~an.::h

'lOT "0 I)e\dormc:nt Appro.c.bes \iidpoTnI

JULY-AUGU -T- 'OP P,k" Tc' V....cd 10'
AMC .-\Pfllicntion

AVCOM "tan e..... En.&tnt T~I in LOH
-\MC (ttcs 5lh Annlvet'\M)' Prowc.s\
TORQUE Prt\enl Sy lemo( Balancing R&D PrtlJIlInL
Or. FO'\tcr Content! R&O Prog'fatl1tnB undly BIISCd.

1ft Addres In& ,......i~lion Space Wnlen ""!lQCiatlon.
.l\rmy Ac~epl Flllb.hng uclear Planl MH lA,
Arm} Complel~ Hlah BC\JUlion FreId Mnncu\er Ap

pmi ..I.
Kinmml Commandi\('OC; Gribble Nnmed OACSFOR.
Watenrhcl Sludie ApplicatiOns or HUldlCS to Well

rans.
MICOM S~ndinl $10 tillion ror DTF (B.lller)' Te.r

m1nal EqUlpmenU
HumRRO LBunche. PrujtCI IMPACT. 1y>r Compu~

u:rized Im:tru.::tlon Procr..m
A ,,\ Ire. 01 O'I'\,jCIII fo.:eynotc:o; Indu In.d Bnc.fing
Piea.tinny Pump Ru"')' I .t«:r ""llh Chemical Delllnll

'IOn

AVLo\B CompUler Pl'0811lm Aid.. VTOI Oe\ldop
"",n,
R~h &. Dc"elopmtnl In the Corp (I( Fn~neen,

liS 1RUE E"oIH\ from R~teh on 'uo5ear Fall-

"'" \1C A umc, \fan<Jge.menl ofGentnllOn (or Oefr:n'i(
TOP (re-.,;hnk<d D,lt.l Packqtl Pre enh Lo...emmcnl

ReqUltl:mc-nb Co I ndtlsu)·.
Adlfanced UC\lmeln GLl Fibcr·Rt:lnrorred PIa!itic

RolOf Bldde\_

SEPTEMBER-ASAP Ph... Fa" \I.., on Avia.
tjon Tec:hnoloay.

u_s. Sl:.ienll~llf("ad.. HAPETcch Cenler
51) THEM IS (iranl Broadc:n Re'\~rch U.1se
MClullic 'FlI1g~rprims;' Identify MI\5ilc~.

UHF S.lle:lhte I.[S..S .~chleve rn-SC'T\oIl.:e Tdclic:al
link

DC -\ DlfecttN'" 8nt:rs How.c u~\."omntlltee on JOCSP
Cafk:er- In t.llrle \1odi.f)ing ,tit OM \tr:dical l a'Cr.

SHAPf uclear Head N.uned AtTny DePUf) Chlcf or
Rc.scarc:h and lkvelopme.nl

Ed&ewood Ded'i.:.llJ.es S3 \'illliOn Lab.
OCRO ( ponwr\ Wortd· HIJhbt ES R~rr;:h

Fac:ihl)' .
BESRI Set Ur flcJd Unit With TOSln (,ertnally
Army RDTAE Conlnu:ts Ell:ceed 51 BIllion
Rtdcye V lue Enainee.nnc a\-a $4.9 Million

rmy EnPJnec~ oe\oc!op t-f.)'dnw!lc \1oddmg u Pre-
d.'j,~Sc,e~e

80(32on2- larLi tHa..e e. .....'edinR&:O
Army PIC:k 19 R&D Colone'!s for Promolu)n.
Ed,gc....<.'lQd Ao.enill's 1.5 'Eye • AId Medical Re'icarth.

OCTOBER-ABM cI Linked 10 Army Efforts.
MUCOM Briefing ul)t5 eeded R&D .'\dvnnce
ASC StiltC':'i Pal\CI OIl Vtelnam Need
i'\ln:taft Engine. De\'elQPme.m Pu ked
AMe Shin,; "'11 "'lIe Planl rrom AT",c to \fICO\1
CROCllt.:s R&D R.e POD eto Victnflm.
BRl Camr:rn Rc.:on.:I~ F~pl ion al Alrncbl Incrtdible

Rate.
ASA (R&Dl DI\C"u 'ie<\ Importotncc of Project "~e-

men'
ARO-D PuNllhe S'anlftcanl 8J..!,IC Re. ean:h Rewll!.
nos F-cpIonIOf) ProjCC'1 eannlTe~1 Phd.~

Umted ).,;,lnaUom JOIl1$ Three ....,.lIom; 1ft -..t .... lard Pro
Jec,
C~!al Engm~ring Rcscardl CAnny Corp of En~n-

ttl1).

R~port Outlme" 2(). Year Prognam 10 ·\llc:\ol.,te ~ orllJ
Food Prohlem

Nalldt Pll81phlet DcIUiI Vtcln..m Suppcm
Dr. l,.a~n D,scultc,e R&OforVlclnllm ""~...

1"81)' Role lP I· uel Cell R.&.lJ Spurs WorldWIde Intere\t
Demon"lrntcd De Inlction of udear Weapon, (Pro

)et:1CIOUDGAI·.
MalhcmllllC\ Rciotan:h Ce-nter UIII\ ....cadC!mu: Staff
Mochfied Slllndll.rd Rilk<i Fire ( •. ('I Clll1rldltC\

NOVEMBER- \fc\1llll1n Acce-pt Bid ror Kc)nolc
Addrt\.5 81 -icfk:e Con(~rc.ncl!.

G«:.ntr.L1 BI:' un Command..'l o\chlevcmenl'" 10 Vietnam.
H.ar-...anJ ProIc.:.'iOr Recri"fi 5.lmut:1 S. Wlik A",.lrd JU

13tb nnual ( onlel"Cn,e on Des en of I:. pcnmcnu
Honored \'Icln:un VeterJn T e.. Comm.lnd of "TAC.
DOR&,F Ex«uuve D1"'ClIUQ Tn" rn- or TechnoJoa)
L....tt 8eoIm ImUI'-lI'C Pnu;u« Round FU't

PG ("on lnJdlO8 Shoc;:kTubt hcihl)'.
eRO DiKU ,e., M8T AAF S,SAM-D
ArmyTe t Heavy Equipmc.ntTnin pont:r-10
"rmyOnlc.~ lOOk..,.. X-b) Gencnllor.

U!um lhc F.qUIPJnenl CUb \4apmaklOC Time to 24
Hou",

Departmem or Oc:ferase Pon.ahie Electnc Po.. er PhilliS.
Corp'! o( Engineel'l G~a.1 Lat-es RutMCh Continuous

Si!JI,:c 1841.
ACSC-E Discus~e! ew Trtntl., in Communications.
US DeEe Team Studielo Ground Ol;l<;el'\ler Perform

llll<C.

4 II ,.,VLABS RI:t:clve Higll Honora I&l Award San
quel.

ubmC-fJ:C'd Ftlel SUrwl.... r: BIll t Te l
Okina"i!I Becoml! 91h llflkm IOCSS Global Nel
esc O,red Go....emmem-""'ide "CCUII... e RcfenuJ

)'\tem.
Arm)' Tr:"'t Moonuun l~kM.SS Onlg
Emlronmenl,d H)l!ene A1i!ency Dedtcates L'b

JAi'lUAR\ 1968 ARMY RESEARCH A"liO DEVELOPMEVf NEW MAGAZ1~E 3S



Duty

I. Re pORdinc to trainer Dale C.
hand command ooly.. "-pe

rie-need ermad hepherd 'lulI{~('r
comes .lon Lbe double<f~ aero Ii the r.,.ld.

2. Re "'"e $h(),,- L, Stuart J. Df"aring
how to command an untrainf"d dol'.
Trainer bold wir to activate labora
lOry programinl" equipment through
t"1~etronic comm~nd fOonlrol box at
upp..rl.f1.

3. Labrador retrie"er Z h exit fi.
Rill mazfI' dool" in 6-sf'l'ond·run just to
gel his piCllLre la keon.

4. "Good do~.'· ~8Y trainrr Re,."eR
many times 11 he also re",'urd ("ros~

bre..d with pelling.
5. Four-year-old Slugger i. used

primoril)' a8 laborutor,· lud and pro
tector inside the huihling at ni«hl.

6. Kennel ar('o a. Uni\.·ersity orMary
land' Canine Behavior L...horator)",
Coll..g Park, Md.

7. Well-trained lu((ger is alway
"good dog.' Dr. ~lcJntir~ .~rulche
t1 It P~8 cheeks. Lookin[l; on are
truiner John J. Wuga kyo R....ve•• und
lraint"r·to-b~Ll D('arin~.

8. ahe standard poodlr (let U('ounl
down" during tu~ from trainer when
d()« Tefu ed ~'comcH conlmand.

Skills of Dogs for Special
(FQr tory" furn 1o paf(6 8)

EvaluatingArmy
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