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Techmques of Value Anulysis 'Il
scheduled to come into sharp focus n
all Army research and d.,velopment
activitie~ dul'ing comin~ months by di
l-eetion of Lt Gen Arthur G. Trudeau)
as part of a concerted cost-cutting
campai",.

Determined that Army R&D man
agement officials shall take a long
hard look at every possibility of off·
setting rising production costs of
weapon systems and material, General
Tl'Udeau is working closely with the
Deputy Chief of StatT for Logistics to
advance the Value Analysis concept.

The kickoff action is a jointly S]lOn
sored seminal' to which about 300
Army and industry representatives
have been invited. It will be held in
the Pentagon, Room 5,0.-1070, Wash
ington D.C., on Oct. 20.

Assistant Secretary of the Army
(R&D) Dr. Finn J. Larsen. Deputy
Chief of Staff for Logistics Lt Gen
Robel·t W. Colglazier, Jr., Comptroller
of the AJ.·my Lt Gen David W. TI·aub.
Chiefs of the Technical SeI'Vices and

(Continued on page II)

Prosthetics devices pioneered by Col Maurice J. Fletcher, recently
retired. during 16 years as Director of the Army Prostbetics Research
Laboratory have benefited thousands of Army ampulees and con
tributed greatly to the civilian community. He will continue bis work
in Washington_ D.C., as a cil'i1ian employee of tbe National Academy
of Sciences. (See page 6.)

Major General William J. Ely,
Director of Army Research, OCRD

It IS of prime importanc" that Army re earch and de"elopment estab.
Iish accurat" lnIideposts into the future for "the orienting and directinjt
of its program. "Reduce lead time" is the R&D mandate, because of
the political urgency of our times and because science and technology.
... ith associated changes. are increasingly the basis of military power
and national survival. This means proceeding under forced draft with
the R&D program, telellCoping a lim,,-consuminJ( and complex proce~s.

Surh Rctim. can lead to all sorts of tost rnotitm in conflicting and
U'II teflll effort. -",a.rglnal projects carried far, beyond the proper
point of ubando1lmrnt; duplicate projerts; /Iroj"r.• yieLding On/II obso
lesrent or obsolete end products; p"oj"Cts not started until tM end
product need is gla,-;nlily evident-unless Army R,f'D managers. aden
tist. ond administrators perfect procedl.res for a. better analysis of
"'liat ti,e Arm!! of tire future needs, and hOlt' and lUll ere Army R/f'D
should act now to sat.i.fll these neede.

Staled in (H'f!T-..implified If-rm.l, R&D pfnonne.l mOAt !tel out ahead or lhemlt:lvu.
Bom" 14\ to 20 )'earl in lime. and .urvey the milihn' set'nt' frl)m "'enfific, Uochno
IOKiu(. and opet'.tio~J 't'jfwPMntl. They must l:nteETa,le lhree "Jew. and pan the.m
back to the pre,,,n', naluatin. their impact on inteTmediate and tUn"ent plan. and
e-trortlli, In thiAc 'uhion. lht)" mOIl eslabJJlh a udu 01 llQidiu. landrl'uuluI luto the
lulu".

The most challenging, difficult, and important part of sucb a scheme
is tbe establisbment of tbe distant evolving objective. The projection
of what science and technology might offer one to two decades into the

(Contin,••d on pa.ge !)

(RD, D(SLOG Emphasize Broad Value Analysis Program
Theme of the Month

DOFL Scientist Gets $5,000
Secretary of Army Award

Five of nine outstanding civilian
emplo)'ees honored at the Fifth An
nual Secretary of the Army's Awards
Ceremony held Sept. 12 at the Penta
~n_ Washington, D.C., were recog
nized for Army R&D activities.

Under Secretary of the Armv
Stephen Ailes presented the award~.

Top award, the Special Achievement
Award, carrying with it the Decora
tion for Exceptional Civilian Service
and $5,000, went to Donald J. Bel
knap, electronic scientist with tbe
Diamond Ordnance Fuze Laboratories.

Mr. Belknap was honored for his
achievements in microminiaturization
of incandescent lumps. So small they
cun be passed through the eye of a
sewinl\' needle, the miniature lamps
are used in electronic computers and
in other DOFL applications.

The Decoration for Exceptional
(Continued On /Illgf 3)
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Theme of the Month
(Continued f.'om patTe 1)

futur&, how this mil/:ht be turned quickly into useful military technolol-n', and
what advaneed operational and ar!:3nizalional concepts will demand of this
,cience and technoloi(Y, is a task r<!<juirl1li( all of the talent and capability of
tll& Army's R&D work force.

To be thoJ"Oltfl"ly .'1 rOil",led in current scientific u('cmlljJl~.I/llIent" ami cllrrenl
mifit,u,! thinkill.q -i. not enolltT", I"'''uj,ur.tioll. 1,0Idne8. of tholl.qil!. louic. un,1
omallizatiollal ability "'list be applied to bri"fI fI,e n"my pertinellt bllt dil'erse

Vol. 2. No. 10 OCTOBER. 1961 .rnct", allalll.... jlldumellts. ""d opinion. tor/etlltl', 'l7Id to ill.'tre a eOIl.UIII.( in-
1tt rr!lf11l1le of t1l(';r ('!Jeri.'l, ,.,nt· 011 till' ather.

Published monthly by the Army A good be!\,inninlt has been marie on dHe!opinll this dLlant objecti\'e. on
Research Office, Office of the Chief of formulatinl( lonl(-rnnl(e requirements. Technolol(ical forecastinll'. which is the
Resenrch and Development, Depart- anticipating and recoi(nizinJt of scientific advance and their military applica
ment of the Army, Washington 25, tion. has receiH-<! attention from >ome of the Army', best scientific and mili·
D.C.. in coordination with the Techni- tary minds for some lim".
cal and Industrial Liaison Office. Den-Iopment of a procedme which r('lat('s th& resulls of technolo!\'ical fore·
OeRD, Grat&ful acknowled,ltement is casting to ad,'anc"d oT/:anizational and operational conccpts. under an o,-erall
made for the valuable a sistance of Army prOll'um. is now well underway. As th(' process is practiced and im
Technical Liaison Offices within the proverl. it should IJrovide an increasingly firm basis for the rlevelopment of
Technical Services and the U,S. Con. Army 10ng.ranKe requirements.
tinental Arlny Commands. Publica- CIUT-(ut. nl ullre-etn.lnil18' Arm)' lonR"-r.nge TtqulTem~n1l pfV"Jde the objuti\,e.s and th~

guide to :ru~.Tr'h. that fiTSI step in Ihe Hmr..(oneumlnl' sdentiRc mdhoonlo~' needed to gain
tion is authorized by AR 310-1, dated • dt~ired end product. It i. an all.impflrfllnt .t p beuu!tp. unless rnearcb is bellln. no ne'Y'
15 May 1956. end iltml\ will e'1;er retlult. All rut'.arrh is not nccI'fi8Rrih dl'si,..ble rl'lIurth. (rom tht' Arm)"

obj{'('ti\·~s S"tandpnlnt. Thudorll". rut'arth plennina. " dil~rHf. seth... function, m\lllt forge
To irnprove informal communication the O1,l,t

1 ,nco (rom which r"earch "electinn dt'ci ion. an madr.
among all segments of the Army sci- Res&arch ,Iannin/l" provides for clwices and selections for all phases of re
entillc community and other Govern- search: for the timely attack on barrier problems associated with supportinj(
ment R&D agencies; to furthel' under- research and development; for those asp('cts of applied research which reflect,
standing of Army R&D progress. less clearly and definitely. I(aps and possible r('wards in research; and for basic
problem areas and program planning; research on the frontiers of science wh('re the selections ha,'e the widest scop(',
to stimulate more closely integrated least restrictions, and possibly the greatest paJ'ofl' for the futllre Army.
and coordinated effort among the The investment in research is small compar&d to the amount of money spent
widely dispersed and diffused Army for dneloping complex, sophisticated morl('rn weapons and weapons s)'st"ms.
R&D activiti&s; to maintain a clo er Still, larll'(' resources of time, money, critical scientific talent, and elaborately
link from top management through ('quipp('d facilities are expended or utilized on research. A great need is recog
all levels to scientists, engineers and nized for a beller IInderstalldin/l" of the manaj(ement, programing, and co
technicians at the bench level; to ex· ordination of th& ellorts of the yarious Army R&D all'encies who perform or
pI'ess vi&ws of leaders, as pertinent sup&r,ise the details of accomplishinK research. Greater use could be mad('
to their responsibilities, and to keep of modern scientific analytical techniques to evaluate our programing meth
personnel informed on matters get· oris and to sUA:gest areas of impro,oement.
mane to their welfare and pride of I hn,'e em/,hn,i.ed resenrell planning because I am elo••e tn it; ('lit resea"eh
service. punm,in.9 iR not done in isolat.io'lL from tlte hronder' ol.'e-raJ[ artit'it·y nf )'~!;~ftrr"

Picture Credits: Unless otherwise ami del,e!apmFnt pla,p,i"g, Contllluin.q dilinnlt nnd eareflll Cl'{,lllatiOll of tile
indicated. alt illustrations are by tbe long-range mili!m'1! requiremenls. nnd of seientifie aceol1l])/is!llllent. a'ld IlIei?
u.s. Army. efJert 01l one en-wftter. r~l'E!nr8 .'u·jeniijir l'Of~8·ibiUti(l!I beromi'l,g m.ilit(fJlI proba-

Submission. of Malerio.l: All arti. biliti.. or definite prami..s 10 11e1<' mi/itn'll teelmologies. Vnrioll. definite
cles submitted for publication must npplieatiol1s of resmre" bef/in to .llr/tTe.<I tllem"',·es. Systems become mOl'e
be channeled through the technical clear in eonupt. Pat/IS of del'e/opmcut Iienin to Ii,' evident.
liaison 01' public information officer nder sound res('arch and developm&nl plnnninJt R&D personnel can process
at installation 01' command level. efficiently this more specific knowledi(e, con"ertin~ general p:uidance into mor&

By-lined Articles .. Accuracy and I'ele- definit(' direction and permitting th(' e tabli. hment of a productiYe research
vancy of contents of this publication and de"elopmel1t program. Meanwhile. f('&dback from all points of the process
to accomplishment of the Army R&D ing goe inlo more new possibilities and plalUling.
mission al'e of constant concern to Rif'8eDrch and dnelopment plBnninl' is lJi~ulUlneou!1r th. link betWten .hl' [ut"n and the

pu'tent, and betwetn tt'chnotoltinl pOJllilibihtit>!J .nd ClPualionaJ f:onupta. LonJr·nna:. R&D
the editors. Primary responsibility glanninw pro\idu increaliu8'h seltclhe guidanel' In R&D ba('k lC\ward thf' 'Prn~nl and permit.
for opinions of by-lined authors rests the. Jalrital t" tab!uhmenl of the R&D prOa..*mli lo "'h;ch Ihe .ppropri~Ii(ln8 8fe c:ommined.
with them; th&il' views do not neces- The foreJtoing outlines a framework of endea\'or and only beRins to SIIA:Kest

'1 II ffi the detailed complexiti&s of the ,ltreat task of turnin!\, scientific knowledge into
sarI y re ect the 0 cial policy or posi- military pow('r-the select;,'e gatherin!\, of qnantities of information; the ~on.
lion of the Department of the Army. tinuinR stud)· and e"aluation of requirements, sy terns, and projects; and the
Newsmagazine Subscriptions control and coordination of dherse technical and administrative skills.

Public sale of the Army Reseo.reh Critical to our sucuss is n soulld overall guidinJt plan, vill"orollsly imple-
and Developmenl Newsmagazine is mented and readily IIlldated. which proceed directly to the R&D objective.
authol'ized thrO\lgh the Supel'intend- Herein lies the Il"reat payoff, not only in the elimination of random and waste.
ent of Documents, U.S. Government ful eifort, Slid methodical reduction ill lead time, but hopefully in the possibili.
Pl'inting Office, Washington 25, D.C. ties of "tarllinR innO\·ations in applying science to military needs.
Single copies sell {Ol' 20 cents. Sub- PeTfeding und implementing the R,\"D gllidanee pl'nc'ess is a fa k demand-
scription rates (12 copies annually) ing diligence. effieiel1cy, and inge,,,,ity at all ••helMI,S, It requires the del'e/ap-
are: Domestic (including APO and lIlCllt of i",aoiualiu tuhniques, .i'lce the nrtTe'lt pJ'oblem of "peeding ",ili/t[l'y
FPO addl esses). ~2.25; Foreign, $3.00. tedmalotTy is new to tlli.9 age. ll1llch lIa. (,eeu (/o"e. Milch remains to be done.
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CRD, DCSLOG Join in Stressing Value Analysis Program
(Contintled f'rom page 1)

top executives of other At'my R&D
and lno.:istical allencies have been in
vited to tlarticipate in the seminat·.

Value Anal""is preoentations will be
mane by officials of four major indus
n';al orl!ani'·a+'ions. Questions Fuch as
"What Is Value AnalvsiF?". "Where
Does It Apnlv?" and "Why Value
Analysis?" will be discussed by George
J. Parker. Director, Administration
Division, The Martin Co.

"Value Analysis in P"ocurement
and the RCA Organizational Pro
gram" is the subject of a presentation
to be made by A. V, Pescatore, Man
ager of Systems and Procedures, De
fense Electronic Products, Radio Corp,
of America.

Other RCA executives scheduled to
make presentations are Purchasing
Agent J. R. McAllister, who will dis
cuss "Value Analysis at the Vendor's
Plant," and Purchasing Agent H. J.
Morley, who will speak on "Design
Reviews, Cost Review Teams and Ven
dor Technical Assistance."

Vice President R. H. Isaacs of Ben
dix Corp, has selected as his presenta
tion topics "The Need for Value

Analysis in Manufacturing," "Estab
lishment of Objectives and Prop;ram,"
and "Seminar or Task Force Ap
proach."

General Manager of the Eclipse
Pioneer Division of Bendix Corp. Milo
F. McCammon is prop;ramed for a dis
cus.ion of "Reporting Results of
Value Analysi~."

Regional Vice President G. F. Met
calf of the General Electric Co. will
discuss "Development of Value Analy
sis Personnel" GE's L. D. Miles,
Mana<:er of Value Services, and John
W. Bryant, Manager of Cost Im
provement and Value Development,
Heavy Military Electronics Depart
ment, will discuss Organization, Spe
cial Traininp; Requirements, Training
Seminars, Pitfalls of Training, and
Needs Other than Value Specialists.

The seminar will close with a ques
tion and answer period. Pl'esiding will
be Brig Gen William F. Ryan, Direc
tor of Plans and Management, Office
of the Chief of Research and Develop
ment, backed up by a panel of experts
comprised of top Army and industry
representatives. Assistant Secretary
of the Army for Installations and

Logistics Paul R. Ignatius will make
the final presentation.

As a prelude to implementation of
the Value Analysis philosophy, 10
staff reoresentatives of the Office of
the Chief of Research and Develop
ment and the Technical Services at
tended a 3-week Feminar in Septem
ber at which the Genel'al Electric Co.
was host. AlTan~d especially to meet
Army requirements, the seminar
gave primary consideration to R&D
problems.

Watervliet Arsenal, where the pio
neering work in Value Analysis with
in the Army originated. will be host to
a similar seminal' Oct. 9-20. (See
page 1£ for a feat,~re a,·ticle on the
po.qram initiated at Watervliet in
1955.)

Arranged by Chief of Ordnance Lt
Gen John H. Hinrichs at the request
of General Trudeau. the seminar will
be attended by 36 R&D and logistical
personnel representatives of design
procurement and production activities,

Forthcoming in the near future isa
new Army Regulation which will deal
with implementation of the Value
Analysis Program and prescl'ibe op
erating procedures and responsibili
ties,

Donald J. Belknap

relations and establishment of the
"Sight for Blind Japanese Childl'en
Fund," including securing the interest
and suppelt of the Japanese. Welfal'e
Ministry in this PJ:oject.

Special awards were given to three
employees for having submitted the
most significant ideas during the 1960
"Operation Searchlight" sugp;estion
campaign. Recipients were William
P. Reynolds, marine superintendent,
assigned to the U.S. Army Philadel
phia Outport; Robert J. Dorabeck,
supervisory tl'aining instructor, Com
munications/Electronics Department
Fort Sill, Okla.; and Joseph R. Owens,
Jr., mechanical enginee:', U.S. Army
Materiel Support Agency, Folt Mon
mouth, N.J.

DOFL Scientist Wins $5,000 Secretary
(Continued f'rom page 1)

Civilian Sel"Vice was awarded to foul'
employees:

• Miss Gabrielle Asset, physicist
U.S. AI'my Chemical R&D Labora
tories, Army Chemical Center, Md.,
for outstanding scientific contributions
to the Chemical Corps R&D prOgl'am
in the field of aerosols, and the fluid
dynamics of palticles and air flows.

• Harry S, Beckman, supervisory
Ordnance engineer, Office Chief of
Ordnance, Washington, D.C" for his
outstanding technical leadership. in
research and development projects
since 1952.

• Dr. David McR. Rioch, Director,
Division of Neuropsychiatry, Walter
Reed Army Institute of Research,
Washington, D.C., for his exceptional
leadership and achievements in neuro
psychiatric research.

• Raul Rodriguez chemical engi
neer, U.S. Army Engineer R&D Lab
oratories, Fort Belvoir, Va., for his
concept, design and development of
equipment for dl'i1ling subsw'face
water wells in glacial ice, making pos
sible sufficient quantities of pUI'e wa
ter for daily needs of personnel at
Camp Century, Greenland.

The Mel'itorious Civilian Sel"Vice
Award was presented to Robert L.
Niemann, writer, U.S. Army, Japan,
for his activities in the area of public

of Army Award
Army Men Present Papers
At Alaskan Science Meet

Dr. Carl R. Eklund, Chief of the
Polar and Arctic Branch, Earth Sci
ences Division, Army Research Office,
presented a paper on "U.S. Army
Col d Weather Research" at the
Twelfth Alaskan Science Conference
held recently at the University of
Alaska, College, Alaska.

Other AI'my representative. who
presented papers were: Lyle B. Han
sen, U.S. Army Cold Regions Re
sea"ch and Engineering Laboratory
(CRRELl. "Temperature Measuring
Equipment for Use in Polar Environ
ments"; Dr. Motoi Kumai, CRREL
"Electron Microscope Study of Snow
and Fog Nuclei"; Arthur V. Dodd,
Hq, QM R&E Command, R&E Center,
Natick, Mass., "Mesoclimatic Tem
pel'ature Differences in the Fort
Greely, Alaska, Area"; and Capt Da
vid Miller, Hq and Hq Co., 1st Battle
Group, 9th Infantry, Fort Wain
wright, Alaska, "An Investigation of
Cold-Injured Soldiers in Alaska,"

Dr. Robert W. Gerdell, Chief of the
Climatology Branch of CRREL at
tended but did not present a paper.

The 275 delegates to the conference
also viewed the Army film, "Camp
Century, Greenland-City Under the
Ice." The COnference was sponsored
by the Alaska Division, American As
sociation for the Advancement of
Science.
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Army Installing First of 19 Midget Missile Master Systems

Dignitaries Invited to 'Pulse Reactorl Dedication

Army Summer Employee Wins $10,000 Tax-Free Fellowship

.. ARMY RESEARCH AND DEVELOPMENT NEWSMAGAZINE

John J. Maguire

OerOBE&, 1961

Research, Office of the Chief of Re
search and Development; and Maj
Gen Clinton S. Lyter, Commander of
the Walter Reed Army Medical Cen
ter.

FOTmer Secretary of the Army
Frank Pace, Jr. now president and
chairman of the board of General Dy
namics, which constructed the reactor,
is expected to attend.

The main PUl'pose of the reactor is
to enable study of tl'ansient radiation
effects on electronic devices and sys
tems, to discover. how they would with
stand atomic attack. It will he op
erated by personnel from the Diamond
Ordnance Fuze Laboratories.

magna cum laude in Boston College's
Honors Progl·am. To reach his goal,
he wOTked weekends, summers and
during vacations. He is continuing
his studies toward a doctorate at Bos
ton College,

Efficiency of the BIRDIE is brouP'ht
out by comnaring it with the MIS
SILl': MASTER. The tTansistorized
BIRDIE occunies 97 percent less
space, uses 95 percent less electric
power and 80 percen t fewer personnel.

The first system installed will be op
erated by p rsonnel of the Army Air
Defen~e Command and will be tied
into the North American Air Defense
Command, A BIRDIE trainer will be
located at the Army Air. Defense
Schoot, Fort Bliss, Tex.

Announcement of the sites of the
other 18 BIRDIE's will he made after
each is installed and goes into opel'a
tion.

"The effectiveness. reliability and relath-elJr
l()w ~O!lt make the system a leey link In Army
Air Defe.nse," IBid Col J. Will10n Johutoo.
Chief of Reaelu:r:h and Development, Army
Signal Corps. HIts timely deve.lopment C!learly
demonstrates the ~e.r8atlUty of the modern
Army in meetin.. the defense: needs of the
d"",."

Vice Pl'esident Lyndon B. Johnson
heads the list of dignitaries invited to
attend the dedication of the Army's
first "pulse" type atomic reactor, Oct.
17, on the gl'ounds of the Army Wal
ter Reed General Hospital's Forest
Glen Annex, Md.

Arnong top Army officials invi ted to
the ceremonies are: Elvis J. Stahr,
.ir., Secretary of the Army; Dr. Finn
J. Larsen, Assistant Secretary of the
Army (R&D) ; Lt Gen Arthur G. Tru
deau, Chief of Research and Develop
ment; Lt Gen Leonard D. Heaton,
Tbe Surgeon General; Lt Gen John
H. Him'lchs, Chief of Ordnance; Maj
Gen William J. Ely, Director of Army

ments to iorm a fully coordinated air
defense iorce.

Capabte of automatic acceptance,
generation, processing and di,tTibu
tion of pertinent data. BIRDIE can
operate autonomously if higher com
mand inputs are interrupted,

Fle."ibility of design pel'mits co-uti
lization of any deployed radar, inte
gration of air defense weapons such.
as IKE AJAX, NIKE HERCULES
and HAWK and, integration with the
system identified as SAGE. Housed
in 8' X 8' X 18' shel tel's, the equ ipment
is fully transportable by air, road or
rail.

The Turner AFB BIRDIE is a
small type, dil'ecting filmg of a limit
ed number of units. A larger unit
stores, processes and updates target
information in directing fire of a great
many missile batteries.

John J. Maguire, 21, employed for
the second successive year as a sum
mer student in the Nondestructive
Testing Branch of the Watertown
Arsenal Laboratories, Mass., has heen
awarded a National Defense Graduate
Fellowship for doctorate study.

The FellOWShip is a 3-year grant
which pays fuB tuition and $10,000
tax free, allocated at the rate of $100
a week during the school term. .

Established under the National De
fense Education Act, the National
Defense Graduate Fellowship Award
provides deserving college gmduates
inclined toward college teaching as a
profession the opportunity to pursue
graduate studies.

Maguire eamed his B.S. degree in
J;>hysics fl"Om Boston College in 1961.
Married at the conclusion of his
sophomore year, and now the father
of two daughters, he was graduated

Further tiJ!;htening of the Nation's
ail:" defense network is reported from
Turner Air Force Baoe. Ga.. where the
U.S. Armv SiJ!:nal CorP' is installing
the !i,'<t of its 19 BIRDIE systems,

BIRDIE is intended to provide for
smalt-to-medium size imnortant de
fense al'eas nrotection similal' to that
ll"iven the Nation's 10 most critical
major areas by the MISSILE MAST
ER "electronic umbl·ella." (See De
cember issue, page 2.)

Identified numerically as ANIGSG
-5 and AN-GSG-6, Ail' Defense Artil
lery Fire Di'tribution and Conh'o]
System~, BIRDIE stands for Battery
Integration and Radar Display Equip
ment. It was developed by The Mar
tin Co. under contract.

The system is integrated functional.
ly with a complex of guided missile
batteries and higher command ele-

Redstone Arsenal to Orient
Reserves at Missile School

The U.S. Army's fil'st G~ided Mis
sile and Orientation School for Re
serve Officers will be held at Redstone
Arsenal, Ala., Oct. 14-15. Principal
speaker will be Brig Gen Richard M,
Hurst, Commander of the Army Bal
listic Mlssile Agency.

Conducted by the 3353rd Research
and Development Unit, the special
school will provide Army reserve offi
cerS with an orientation on Army
missiles and facilities of the Army
Ordnance Missile Command.

More than 300 reserve officers from
units throughout the United States
are expected to attend the school. A
tom' of the Army missile development
center and a visi t to facil ities of the
George C. Marshall Space Flight Cen
ter, located at Red.stone, are on the
agenda.

First day activities include hriefings
on the AOMC and its elements at Red
stone Arsenal and all the Army's lat
est barlistic missiles. General Hurst,
who heads the Army-eivilian team
that developed tne Redstone ballistic
missile and is now wOTking on its
successor, will speak at a dinner.

Sessions on the second day will be
devoted to more technical presenta
tions on subjects ranging irom missile
guidance and propulsion systems to
maintenance, repair and checkout
equipment.

Many of the presentations and
briefings will be conducted 'by officers
of the 3353rd, composed of men who
work daily with the Army's missiles
and in the space activities of the
Marshall Center, Others will be led
by experts of the Army-civilian team
at Redstone,



Top Officals Approve Army·Wide Junior Science Program

Pennsylvania's 28th ational Guard Divi ion demonstrates the first test firing
of the HONE T JOH missile by a National Guard Divi ion at Camp Pickett,
Va~ during training of the 1st Rocket Howitzer Battalion, 108th Artillery.

AI'my-wide participation in the J un
ior Science and Humanities Symposia
PJ'o~ram, planned to intel'est talented
students in science and engineering
career opportunities in Almy R&D, is
the goal of action directed through the
Technical Services.

Secretary of the Army Elvis J.
Stahr, jr., recently approved the pro
gram proposed by the Chief of Re
seal'ch and Development to expand the
series of successful JuniOl' Science and
Humanities Symposia initiated in 1958
by the Office of Ordnance Research
(OOR).

Emphasizing the value of the JSHS
Program, Lt Gen Arthur G. Trudeau
issued instructions to Chiefs of the
Technical Services which stated, in
part:

'"The continued dev-elopment of technolo87
reQuire. inCfUM'd '.orts to produce bruk
throul"hI: in research. 'J'1'le utentiaJ ra... ma·
l.erl.l (or a dYnamic and nalJ.stJc research and
due'opment procram It; an annoal incrvnent
in the number of acientista and en~neen.

lOB ItimulatinJ' outstanding- hiah "hool .tu
denll to c"ntinue .cientific dudie., future
Arl't\J" and national reQuire.ment. of this es..n
t1al raw materi.1 will "' met. ... The U.S.
A.rmy Junior Schnce and Hum.nUln Svm
pOlla Program I, intended to .id in. mutlnlf
th.i.. requin:1llenC- .•."

The JSHS Program expansion will
be accomplished under supervision of
the Army Research Office, Arlington
Hall, Va., and administered by the
Army Research Office-Durham at
Duke, .C. Plans call for approxi
mately 15 sympo ia during FY 1962.

A typical symposium, usually of
three days duration, is attended by
several hundred selected high school
students and their science teachers.
The program might include:

• Presentation of science papers by
outstanding high school seniors.

• Observation, at project sites, of
research in progress as it is conducted
by professionals, in a variety of dis
ciplines, who demonstnte and explain
theil' re earch goals and methods to
small groups of students and teachen,

• A few platform presentations by
professionals cOllcerning res ear c h
work of current general interest.

• A presentation and discussion on
the importance of study in the hu
manities in order to become effective
and weU-rounded scientists.

• An evening lecture by a scientist
renowned for his research accomplish
ments.

• A conference or discussion among
students and professionals to explore
career possibilities and technical con

iderations for young people who are
considel'ing careers in the field of sci
ence.

Thus. a JSR Sympoaium providu an exdUne
forunt for putldpanlL It is utlUIUal In that
it bridl'u tbe a.p behvun (ormal cl....room
in truction and the prat.ti(a1 application of

.cience and mathematic. tor immediate pur·
~. To provide this bridge the JSRS places
prime emph••I. on brinrin. the .tuden'" Into
firsthand contact with active renareh on 10
eat-Ion at indul-triu, univenitlel. and Army
laboratories and installatlonl.

Symposiums are exciting in that
they are not just spectator events;
programs make demands upon young
people, provide opportunities for pres
entations of theil' own research proj
ects, challenge them with the advanced
thinking of leading scientists, and en
courage informal discussions among
the scientists and students.

OOR's first symposium, which was
cosponsol'ed by key universities and
other institutions in North Carolina
and became the pilot project for the
JSHS program, adopted as its theme
"Research in Progress-Science in the
Making." The same theme has been
adopted by all subsequent symposia.

Early in 1960 OOR staged two for
ma] presentation, in Washington and
New York, to inhoduce the sympo
sium concept to representatives of col
leges, universities, high schools and in
dustries interested in conducting simi
lar programs. OOR also sent descrip
tive material on the JSHS to ovel' 600
educational and industrial organiza
tions.

In all cases where symposia have
been planned or inquiries have been
received, local gl'oups have been en
couraged to cooperate and sponsor a
symposium designed to utilize avail
able facilities and meet local l"equire
ments.

By welding- the rnpon,ible elementt of th~

community Into a unified ~ooper.lIve effort i,n
IPonlodnl: a JSHS. it haa been ~ible to
uhleve. procram continulty .s we.1I .. a num
ber" of attend.-n. resull:a--tluc::h .. e.levation of
prutlge, profeuional preparation and eompcn·
•• tion of leuhers; impro\'oement or edu.cationa'
(.dUtiu in the Kbool; and strenI1heninc of
the Kholarshlp pro,-ram.

Encouraged by the success of the
symposia pl'Ogl'am, and the enthusi
astic support it received, OOR de
cided in 1960 to investigate means of
expanding the JSHS on a national
scale. As a basic step, the Advisory
Council of the Junior Science and
Humanities Symposia was formed to
assist in establishing objectives and
plans to aSSure that the program met
the needs of today's youth, and to
recommend a means for sponsorshi!>
on a national scale.

This gl'Oup of distinguished educa
tors and industrialists endorsed the
program without resel"vation and of
fered their assistance in furthering
its development. In advancing plans
for approval of the Chief of Re
search and Development, the Council
recommended that:

". . . the Secretary of the Army's
Office establish and support the JSH
as an Army-wide project, and that
sponsorship of these programs be
featured thl'ough the many Army
Research and Development labora
tories thl'OUghout the United States."

The Secretary 01 the Army's reply
stated, in part:

"/ agree that an Army-wide efJr;rt
patterned after the Junior Science
a'Pld Humanitiil8 Symposia has tre
.>tendo"s pot....tial 1r;r the Army and
the Nation. You ca.n be assured of
the Army's continuing interest in the
e",po.=;on of this program."

Members of the AdvisOl'y Council
include Maj Gen William J, Ely, Di
rectol' of Army Research; Col George
W. Taylor, Commanding Officer,
ARO-D; and Col George F. Leiflt,
Chief, Re earch Branch, R&D Divi
sion, Office, Chief of Ordnance.

OcrOBER, 1961 ARMY RESEARCH AND DEVELOPlI1ENT NEWSl\lAGAZlNE ;;



Prosthetics Pioneer Hailed for 16 Years of APRL Progress

- ------ ------ ------ ---------

Back-lock on fingers of functional
hand are tested to prove fingers can
lift 15 pounds 300,000 times.

OCTOBER, 1961

faced by the amputee with an arti
ficial limb was the extreme discom
fort and irritation caused by the ac
cumulation of per piration in the
socket into \vhich the stump fitted.

APRL solved this difficulty with a
porous laminate socket, made with a
material which will absorb and dis
charge any amount of moisture. Ar
tificial limbs then could be fitted on
persons who had not been able to
weal' them because of discomfort.

Some of the nQnmaterial b)'produc:ts of
APRL"s work are considered 8chievements al
most lUI important to ampu.tees All prosthetic
devices. An example III the elimination of
much painful surgery nt:celllar)' before better
de ien of limbs wu achiend. Improved con
trol cables, harneas.inl' materials. fittingll. loeb
and techniques of applic.ation ha"e proved in
valuable to limb-fitters everywhere.

Dissemination of information on its
discoveries to other Government
health agencies, universities, civilian
physicians and artificial limb manu
facturers is another wide area of ac
tivity at APRL.

Staff members give courses of in-
truction periodically at New York

University, Northwestern Univel'sity
and the University of California at
Los Angeles. They lecture at local,
national and international medical
meetings and present their latest
findings at prosthetics conventions.

The laboratory's investigation. han not been
confined to orthopedic devices. Math efton
h.. .rone into better pial tic replaceme:ou. to.r
dam..ed facial features. ean and noses. Re
search i. proe-nsaiDg' In tbe fit.ld of intunal
prosthetic dericu. nder .t:renuolU testing
and development are BrLIBeia1 arteries. tracheas
and hu,rt V'Bhr:s.

As the staff works closely with
Walter Reed General Hospital's or
thopedic and plastic surgeons in con
nection with external devices, like
wise it teams with cardiologists and
neurosurgeons in re earch

Col Fletcher takes Ms !kill into citlilien life
'With Na.tioN&l. Academy of Scuutce.s aimi'ug to
gltle {uTtMr aid to solution 01 a'mp'I&tee vrob
1em... But APRL. the rU6Grch. fa.ci1itI/ 11.15
helped to b'u.ild a.a h" "i()11.urBd in the field,
will c:mtti"Kf: '0 l~e:p paoe tuith 'Jlodern m.edL.
cal science in efforts to tttini'mu. sufferinll.

ple'nlent of three officers, eight en
listed and 27 civilian technicians.

Equipment on hand at the oul!t;t indtidal 24
drt: _maker tapet:. 12 c••l-iron da'" hammen.
four doun as rted auger bill. a uddIu"s viae.
rour Krt1'Vdrivers and 2.000 .ailmalu!r·s
needtu. A PRL no_ baa a lartre. flllb equipped
machine shop, chemical labs. luting devi<:es
(many developed by the sbff to suit particular
needl) and all the equipment and (adUUes
nec:e.ssary to p~rform its multj.,fatettd minion.

One of the first problems tackled
was the improvement of artificial
hand devices. Up to this time, no
one had ever studied the acttla! re
quirements of the hand and its meth
od of operation.

First came the development of the
split hook, known to the trade 1l0W as
the APRL hook, a voluntary-closing
device which enables the user to pick
up an egg \vithout cracking it or to
grasp the heaviest, most unwieldy ob
jects finnly and surely.

Next came the APRL hand, which
gives the amputee the opportunity to
present a normal appearance and to
grasp in a normal manner.

Both the APRL hand and the

Color of cosmetic glove is tested so
that glove users who know their color
number may order replacement with
out necessity of trip to APRL.

APRL hook are operated by a har
ness device on the opposite shoulder.
Another method of control is that of
cineplasty, by which a sUJ'gical pro
cedure forms a biceps tunnel through
which control cables are inserted.

To cove:r the taDdio'nal hand. APRL de
,'eloped the ~05metie glo\e, one or its greatest
moral~liftina achievements. Made of • tough,
long-wearinl' tran.luee..nt plutle. thi glo',e
mlllche. ,n the contours and lines of the real
hand, duplicatu its color exactly and Un he
made with tiny haj[ls firmly Lmphmted.

Since there will always be a place
for the dexterity and versatility of
the _hook and the appeal'ance and de
sirability of the hand, they were de
veloped to be quickly interchange
able, according to the need or moods
of the user.

One of the most serious problems
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Pourous laminated arm developed at
APRL undergoes water spray test to
show its absorbency. Perspiration
collecting in soe.ket of artiJicial limbs
causes extreme discomIort.

istence has done more in prosthetics
of the upper extremities than had
been done in the preceeding 5,000
years."

A luk .1molt dlscourarin.r In Ita JrnMeh.ltty
~onfronted Col Fletcher whe,n he reported there
in 194$. The field ot prosihetic ruearch had
been so neglected tn preuedini' Y••u that••t
the ~nd of World War Jl. amputees were hard
ly better off than were those in the de)'. 61
"Pe,.tcJ' Pde" and "Captain Hook."

Military medical authorities were
much concerned by the plight of the
thousands of war wounded who had
lost limbs in the defense of their
country. Secretary of War Robert
P. Patterson directed the Army to
establish seven laboratories to inves
tigate these problems and to provide
solutions. The one at Walter Reed
was the Artificial Hand Laboratory.

With the arrival of Col Fletcher,
then a captain, the seven activities
were centralized at Walter Reed un
der the APRL title. A patent attor
ney and a designer-inventor iYL civil
ian life, he entered the Army in 1930.

APRL's staff at first consisted of
two dental technicians, one medical
illustrator and a part-time stenogra
pher-a far cry from today's com-

When Col Maurice J. Fletcher re
cently received the Academy of
Achievement's Golden Plate Award,
coincident with his retirement from
the Army late in August, he ended a
career which helped countless thou
sands of amputees return to norm'll
and usefu I lives.

From a sprawling cinderblock
building at Walter Reed Army Medi
cal Center's Forest Glen section in
Maryland, he directed the Army
Prosthetics Res ear c h Laboratory
(APRL) for 16 of his 31 military
years.

Devices and techniques developed
under Col Fletcher's leadership led
one prominent orthopedic surgeon to
remark that APRL, "in its short ex-



Biochemical Concept Cited as Fuel Cell Research Advance
Except for the concept of the bio- The presentation covel'ed fuel cell

chemical fuel cell, 1961 has produced research under Army contl'act with
no startling developments in fuel cell Speel' Carbon Co., the Engelhard Co.,
research Ernst M. Cohn told par- Polytechnic Institute of Brooklyn,
ticipants' in the Energy Conversion N.Y., General Electl'ic Co., the Cali
Sympo ium of the 12th International fOl'nia Research Corp., and the Allis
Astronautical Congress, Washington, Chalmers Co.
D.C., Oct. 1-7. The concept of the biochemical fuel

In a bl'oad review of progress since cell, Mr. Cohn. said, appears. to "be
he authored the Second Report on bra~chlDg out mto three dlstrnct dl
Fuel CellJJ, published in December rectlOns already:... ..
1960 by the Army Research Office, • Attempts at lmltation of blOlogl-
Mr. Cohn discussed fuel fells research cal proce~ses. .. ..
by Department of Defense agencies • POSSible m vttro USe of bIOlogICal
as well as by industry and private re- matel'la.l~ as .catalysts: ..
search institutions • Utilization of primItive forms of

. life to decompose organic matel'ial
"Although estimates vary,'; he and obtain fuels suitable for use in

said, "it is generaJJy agreed that fuel fuel cells.
cells, with p.ower outputs ranging up "Should the utilization of organic
to kilowatts or even megawatts and matter ever become practical, this ap
operating either as primary or secon- pl'oach would have obvious uses in the
dary power sources,' will have a place disp~sal of organic waste materials
in the space pl'ogram, once their during space flights."
feasibility and reliability have been Included in the presentation were a
established." discussion of the current state of re-

An alcohol fuel cell truck has been search on high-temperature cells, hy
ordered by the Post Office Department drogen cells, nitrogenous and lnetalJic
in Washington, D.C., as a result of fuels, regenel'ative systems, new 1'1'0

research progres by Allis-Chalmers, grams, and a summary of main proll
the company which pioneered the am- lems.
monia cells forklift truck and the Mr. Cohn is a specialist in uncon
hydrogen cell tractor, he said. The ventional power sources, Physical
tractor is now exhibited in the Smith- Sciences Division, Army Research Of
sonian Institution, Washington, D.C. flce.
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CmlC Research Reveals
Anthrax Vaccine Prevents
MQst Human Infections

Evaluation of results of a 4-year
test of a human anthl'ax vaccine. de
veloped in line with the national bio
lo~ical defense function of the U.S.
Al'my Chemical Corps, indicates that
the vaccine is 92 percent effective in
preventing anthrax infections.

De~cribed in a paper ti tled "Field
Evaluation of a Human Anthrax
Vaccine," prepared for publication in
the American Jowrnal of Public
H ealtl!, the tests were conducted
among employees of foul' mills in
nOl·theastern United States. All
processed raw imported goat hair.

The vaccine was supplied by Dr.
G. G. Wright. and associates of the
Immunology Branch, Medical Inves
ti g-ations Division of the Army
Chemical Corps, Fort Detrick, Md.

Dr. Wright Wall preJJent~ the Ex:ceptional
CivlUan Service Award in Ma, 19$5 for de
n.lopment of ·"the. firtt non.living anthra.x;
vac.dne c:1injulL".. acceptable for tuts in hu
mana....It The anthrax vat«:.ine de:vdo.pw by
Pule.ol' bas not prO\'ed suitable for humans.

When the test program was initi
ated at the Communicable Disease
Center under contract with the
Chemical Corps, the total eligible
population of the mills was 1,249 in
dividuals, with 47 percent working in
high and 53 percent in low-risk areas.

Twenty-six cases of anthrax were
reported among the employees. Four
cases occur!'ed in individuals who had
incomplete inoculations. Of the re
maining 22 cases, 15 occurred in
placebo-inoculated employees, 6 in
un inoculated persons, and 1 in a vac
cine-inoculated employee.

Authors of the paper are. PhiJip 8 Dradl
man. CiviU6n Chid, Investigations Se-c:tfon,
Epidemiology Bnneh. Commu.nicable Disease
Center, Publit: Health Soviee. U.S. Depart.
me-nt 1/)/ He.l!lUh~ Education and Welfare. At
lanta. Ga.; Dr. Herman Gold. private phYlii
ciano 01 Philadelpbia: Stanley A. PJotkin and
F. ll.obert Fekety. fOrmer Epidemic; Jntdligenc:.e
Se.rvi~e ameen. Communicable Disease Center.

McNClmClrCl Picks McNamara
To Head DOD Supply Unit

Lt Gen Andrew T. McNamara,
former Army Quartermaster Genel'al,
has been appointed to head the De
fense Department's new Central De
fense Supply Agency.

Set up under a decision announced
by Secretary of Defense Robert S.
McNamara (no relative) Aug. 31, the
new central procUl'ement agency will
take over purchase of 956,000 items
used in common by the Armed Forces.

Ultimately, the new agency could
control an inventory of about $21
billion, Pentagon sources stated.

McNamara was Deputy Command
ing General of the 8th Army in Korea
when named to head the new agency.
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Army's PERSHING missile erected
on its mobile transporter-launcher.

2S Raised to Colonels

In AE, R&D Programs
Pl'omotional oppor~nities within

the Atomic Energy and Research and
Development Programs, by which the
Army seeks to recruit and stimulate
to advancement top quality officers,
are accented by 25 participants se
lected for Colonel rank.

DA Circular 624-73 dated Aug. 24
announced the selectees and stated
that the effective date of the promo
tions would l'ange from September
1961 through September 1962. Lt
Col William A. Dwight was selected
from the secondary zone. Primary
zone selectees are:

John W. Barnes, 'Fl'Snk A. Bates,
Robert H. Bingham, William M.
Boggs, Lawrence Bowlby, Joseph T.
Brown, Truman F. Cook, C. M. Dav
enpol't, Jr., Ned R. Dickson, Edward
Dreiss, Mahlon E. Gates, David G.
Gauvreau, James G. Healy, G. F.
Hesselbacher, Jr., Bruce DesB. Jones,
Morton M. Jones, Jl·., Richard L.
Long, Richard T. Lunger, Thomas
W. Mellen, Moris L. Shoss, William
W. Stone, Jr., Marvin N. Stanford,
William Teil', Wilson R. Reed.



Army Joins Navy in Deep Freeze Research

The Iroquois is used in &Tou.nd control of
aerial photography in conjunction with .. topO
gniphit: .UrVey becau.eo it !Can n.ach altilu.des
not .Ua.i.nable by older model h~1icopten. It
enll.btu c.r-tW8 to land in previ(lUily jnaece•• ible
mountain area.. and e.tablish ground ··8xe~·
which will be ulU!d I.ter in conjunction with
aerial photocra.ph7 for' mapp[n..,

Ail' SUppol·t for the U.S. Navy's
Oneration Deep Freeze in Antarctica,
for the first time since the U.S. re
search program began there seven
years ago, is being shared hy the
U,S. Army.

Army ground elements ha"\'e been
provided in past years but air sup
port has been a joint responsibility
of the Navy and Air Force. When
the current expedition was launched
recently, two HU-1B Il'Oquois turbo
powered helicopters were furnished by
the AI'my TranspoI·tation Board.

:

Fellowships Show Attention
To Nation1s Scientist Needth.. Office of the Chief of Transpo,·ta-

tion. Fort E,.stis, is navigator for Increasing attention given to the
the Navy for the third straight year. Nation's expanding need for scientific
Mai Antero Havola, who in January education is reflected in :findings by
this year made /tistory by leading the the U.S. Office of Education that
first U.S. expedition more than 800 more than half of the total value of
,niles on an overland traverse and all graduate fellowships granted by
stal.;ng out a "safe highway" to the U.S. universities is in the fields of the
South Pole (See March lit/me, Page physical sciences and mathematics.
8), is Trail Ope"ations Offioer for the Statistics show that 20,811 gradu
U.S. Navy Suppo,·t Force, Antarctica. ate fellowships were granted in 1959
He will be Teplaced during the Opera- 60 with a total value of $35,040,578.
tion by Capt Willmr E. Martill. All Fellowships for sciences and engi-
of these 'men. are from TREOG. neering were valued at $19.424,354.

"I'he larK'e1IIt number or If'lIowahip8 In an,.
The main purpose of Operation lc:it-nUfi~ fieJd. 2.032 with • vafue of .,.69•. -

S 827. was in c.hemiltry. Pbpliu h..d 1.26S lel·
Deep Freeze is to support the U.. low.hjps valued at 12~560.189. and mathernaties
Antarctic Research Program (US- 1,12% fellowlhlpi valued .t 12.469.31•.

Thee ti'pres are contained In a ne.w Office or
ARP), sponsored by the National Eduution publication, ,cDodoral Stu.dy. Fel.
Science Foundation. An NSF spokes~ lowshjps and Capacity (I[ Graduate St:hoot•• ••

ntan sal'd, "We have always enj'oyed av.IIable at '5 ~enls • UPY from the Govern-
me.nt Printing Office. Wubln_ton. D.C. E.ti·

excellent support from Arn'l.Y person~ matu of add.itlonaJ fellow.hip c..pac.ity u-
Dr. Paul A. Siple, Scientific Ad- <..ded %0.000. m... th... h.ll of which .ould

visor, Army Research Office, OeRD, nel engaged in the Operation:" han been devoted to studenh of licence. ttnd

I C t · th A h I' en,-inurln. had the netea••1')' 6nanelal &Up-leads the list of 22 Army pal'tiei- ommen mg on e nny e ICOP- po.t been p.oridtd.
pants in Operation Deep Freeze. He tel's being used this yeal', he said, Quartermaster Adopts Deet
was Scientific Station Leader at "These aircraft, carrying USARP I II
Wilkes Station at the South Pole in topographic engineers, should provide As Versati e Insect Repe ent
th Itt· I G h . I Y us with a type of logistic support not The Army Quartermaster Corps

e n erna lona eop YSlca ear. previously possible!' Technical Committee has 'officially
Ten men have been supplied by the adopted "Deet," a new insect repellent.

AI T t t · B d f He added, "Our relationship withmy ranspor a IOn oar rom Being issued to field personnel, the
F t E t ' V thr b th E . the Army has been both to sponsoror us IS, a., ee y e ngt- greaseless substance has a faint, rela-

. R h d D I t Army research in Antarctica and toneermg esearc an eve opmen tively pleasant odor and will l·epel
D t h t t F t B I · V benefit from the excellent support ofe ac men a or e VOir, a., most insects, including mosquitoes,
th b th C ld R · R h Army opel'ating personnel."ree yeo eglons esearc fleas, chiggers, ticks, deer flies, and
and Engineering Laboratory (CRR- Aside fl'Om aiding the Navy in Op- hiting !mats. It is effective under
EL) at Hanover, N.H., two by the eration Deep Freeze, the use of the conditions of heavy rainfall and ex
Signal Corps, Fort Monmouth, N.J., new helicopters affords the Army an treme heat.
and three by the Transportation En- opportunity to test the ail·craft under D..I .... dev.loped by the u.s. D,p,,'monl
vironmental Operations Group (TRE- extreme environmental conditions in of AllTi<ultur. with Anny m.dl••1 .."'..ch

OG) , FOI·t Eustis. 0 funda. It upl*cu the Ann,·. PI'UiOUl .und-altitudes up to 15,0 0 feet. ani ....II.nl. M-ZO%O.

The At'my TranspoI·tation Board S· lew hE' S' I
group is composed of fow' pilots and Igna orps Buys eat er qUlpment Imu ators
six supporting personnel. The BeI- Production of 75 units of a "Weath- valuable to the U.S. Weather Bureau
voir ERDL contingent is made up of er Equipment Simulator," which and private meteorological services
one geologist and two civil engineers plugs into gt'ound-based electronic which employ weather-eomputing sys
who are doing I'esearch work in the weather-eomputing systems and in- tems in compiling forecasts on which
basic properties of snow and jce. staneously checks out the accuracy business and industry make multi-

Activities of the CRREL scientists of their operations, has been ordered million-dollar dec i s ion s involving
in the Operation include study of by the U.S. Army Signal Corps. weather as a factor.
snow densification and the properties First of its kind, the portable test,. The new device measures 10" x 10"
of snow and ice. CRREL is develop- ing device is designed to ensure that x 12", weighs only 35 pounds, and is
ing a deep core thermal drill under meterological information l'adioed to operated by one man, It imitates the
funds provided hy the National Sci- earth from balloon-borne 1:adiosondes signals which would be t'eceived from
ence Foundation. (at altitudes up to 24 miles) will be the balloon-borne radiosondes and

C01'l'ectly recorded and interpreted by feeds simulated weather data (tem
The 2-man research team from the the receiving instrument. peratw'e, humidity, ail' pressure,

U.S. Army Signal Laboratol'Y, Fort Since weather-eomputing systems wind force and direction, etc.) into a
Monmouth, N.J., is exploring com- are used at globally dispersed U.S. radio weather information set, the
munications problems. defense installations, the Weather ground-based receiving and comput-

Under the command of Rear Adm Equipment Simulator is intended to ing apparatus. Its instrument panel
David M. Tyree, Operation Deep guard against inaccuracies of meteo- instantaneously "parl'Ots" exact I·ead
Freeze began in early Septemher and rological information needed to help ing, of the simulated data it has re
is scheduled for completion in March determine strategic and tactical de- ceived.
1962. A group of ships, including ployment of planes and troops, effec- A contract for the Weather Equip
icebl·eakers, a cargo ship and a tank- tive operation of radar and guided ment Simulator units has been award
er, will st-art toward Antarctica in missiles, and calculations of nuclear ed to Dynamics Corp. of Amel'ica for
November. fallout dispersion. manufacture by Reeves Instrument

Army WO George W. Fowler of The Simulator is expected to prove Corp., Farmington, N.J., Division.
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George Lewin is conl!TatuJated by his
Commanding Officer Lt Col Robert
B. Randle on palent, many awards
granted for movie sound track device.

Mr. Lewis documented his discov
ery in reports to the Army Signal Re
search and Development Laboratory,
and subse<luently waS given pel-mis
sion to present papers on it before the
Society of Motion Picture and Tele
vision Engineers. These were pub
lished in the SMPTE Journal, and
earned for him the Jourll.a.L award for
"Best Paper of the Year."

The papcrs 01 Jti. dilcove,u 01.0 MIned
641"tt lor hi'JIl tILe: S(1n.utl'1 WdNlcsr Abmori4l
Gold ~f~dal A'word fO¥ Achi.l1en.ttlt itt. l"f4·
tio,," Pietv.r, BtlOifturitll1. a. fellow.hip i" th.,
SoeieL!J of ANdio Engixe<tr•. (t Dtl:pd:rtml:'lt of
the A r1J1Y Certifit:4t. of AchilUl~llIu!'nt. a"nd (1

eomu.,,,da.tioft. fro,.,. th-. Ch.ief Signal Oifie,T.
Rl:ce ...U". Ilr. LelOi'71 WQ grofttetl. G :P4tllft.t

0" th-e vtilU:«.tio,. of his d~ove-rll. Th,
po.te'Jlt. titled "MxltipU Sown T,4Icka:' 'Pro
"ida for /, It 1134,,« bll Ike U.s. GOI·,rnme1'lt.

Rtpruentina the otbtr ""leu wen Lt Col
Jonn HighJ,. of the Air Force an4 Arthur
Jones of the Nayy.

The Group. which rtDorb to the Armament
Committee of NATO, coneentrated on the bal·
Iittit'l of lube .riillery and b-.lIIsLic miullea.
with two .re... of interest: the meteorolo,iu1
aspect and balli,tir corredion.

'lOfhere ... an extensive prolrra", o( Btudies
planfled, concerned partiuJarly with a.lmo
pheric properties and cireul.tion...• laid Mrs.

Whedon. She noted th.t "meleorolosieal
equipment now in aM b eonlidend .dequate
for present .rtiUer,. purpose....

Weather Experts Decide
More Research Needed to
Design Proper Equipment

Further research and tudy of the
atmosphere and its circulation as a
precedent to development of meteor
ological equipment was emphasized
recently at the sixth meeting of The
Group of Experts on Exterior Bal
listics in Paris, France.

Mr . Frances L. Whedon, meteor
ologist in the Geophysics Branch,
Eal·th Sciences Division, ARO, at
tended the meeting with three other
Army delegates: Lt Col J. R. Bun
tyn, Antiaircl'aft and Guided Missile
School, Fort Sill, Okla., who was
principal dele""te from the United
States; Miss Merle Good of the Office,
Chief of Ordnance; and O. P. Bruno,
Ordnance Ballistic Research Lab.

A discovery made by an Army ci
vilian electronic engineer while work
ing with 16 rom. sound motion picture
film has been rewarding both to him
and the Army.

Such dims are frequenib' prorided with ..
DarroW map1etic. .trlpe clwerlne hall of the
repJar optieal aound track " that a sKond
sound track-u.lua.1l1' in a forelp l&n~...t-
ean be recorded. thus utending the u,lldulntss
of -Army training Rims. The n..:rrownen of
thb: .trJ~e and the Joss of h.1J the width of
the optleal track often result In very poor
.-ound Quality in both optlcal .nel marnetlc
lOund tr.eke.

George Lewin, civilian electronic
engineer employed at the Army Pic
torial Centn, Long Island City, N.Y.,
discovered that the magnetic stripe is
substantially transparent to infrared
light. By utilizing the infrared sen
sitivity of the lead-sulfide photocells
used in the Army JAN projectors, he
was able to stripe the full width of
the optical track and yet obtain bet
ter optical sound quality than was
possible from the half-width track.
Moreover, the magnetic sound quality
is greatly improved because of its
doubled width.

Another application of the discov
ery is in the prOduction of stereo
phonic l'ecordings on 16 mm. motion
pictuI'e film, since the optical and
magnetic tracks can be reproduced
simultaneously through separate loud
speakers.

Engineer Wins A warcl for film Discovery

"The particular requirement for
this data acquisition system came in
connection with an automated meas
uring system developed for use in
Army R&D work involving vehicle
mobility. Fundamental research in
this field has been facilitated through
use of the cone penetrometer fo,'
measuring soH strength.

"Correlation and analysis of a vast
number of cone penetrometer force
vel' sus - distance measurements I'e
qui red in the l'esearch progl'am form
the hasis for providing the device....

"The automated mea uring system
consists of a digital voltmetel' which
i used to convert the analog load cell
signal to 3-digit numbers ranging
from 000 to 999. The read-out and
intermediate storage function is ac
complished with a paper tape punch
using 8-channel tape code. . . .

"The system is considered to offer
an economical solution to a specific
data-gathedng problem. Fringe bene
fits include ability to digitize analog
signals through use of a magnetic
tape recorder.

"The .ylllem .hould be .ppHeable to namer
ous instrument.tion problema where the Iimj·
ution. ImplJle.d UA be olfnt by the lowered.
C-OJ!lt. The le.chnlque ~a. e ....oh'(';d hy the. author
and the. equipment ""u suppU(';d by Electronic:
Controls. Inc., Stamford, Conn."

Ingenuity Slashes Cost of Solving Research Problem

SC Uses Computer to Cut
Missile Forecast Errors

Army Signal Corps scientists have
cut in half the average mileage error
in the predictions of the trajectory
and impact of sounding rockets by
using a new high speed computer at
White Sands Missile Range, . Mex.

The Signal Missile Support Agency
at White Sands received one of the
first available solid state large·scale
computers in August, 1960. Mathe
maticians have taken full advantage
of this powel'ful tool in making more
accurate trajectory and impact pre
dictions of such unguided sounding
rockets as the Aerobee-Hi.

Hand calculations and small com
puters were used in 13 firings in 1960.
Average prediction error then was
12.4 miles. In 1961, with the new
computer, the average prediction
error was reduced to 6.8 miles. Maxi
mum prediction error in 1960 was
25.4 miles, as compared with 14.0
miles in 1961. Minimum prediction
error in 1960 was 8.0 miles, and in
1961, 0.0 miles.

The advent of high altitude rockets
carrying instrument packages for up
per air research has necessitated
more accurate predictions of the tra
jectory and impact of rockets to in
sure impact in proper range areas.

Theonlical invelti.atlonl ha\"e re\·t.aled that
R mlljor determlni"c fauor of the trajectory
and resulting impad of an unguided rocket i.
tb~ wind foree eneGuJ1t~red du.rlnc the bllrn
ina Pf:rlod. Filtare plan, include UM: ~f an
even more 5Ophlsll,uted theory that will in
volye evaluation of balli.tic equation. llJlnl'
turrent meteoroloJ(ieal parameter. luc:h U
wind. temperature. and dusit)' proftlea. Math
em.tietan. are now workina on the enluaUon
(If thia: theor)' on the ('omputtr.

Solution of a $500,000 problem of
automatic data proce~sing at a cost of
$10000 through the exercise of in
!(enuity i reported at the Waterways
Experiment Station (WES), Vicks
burg, Miss.

Francis P. Hanes, one of the proj
ect technicians, tells how the notable
economy was achieved in an article
submitted to this publication. Well
written, the article is not carried in
its entirety because it is considered
too technical except for I'eaders
skilled in automatic data processing.

While lacking the high-speed char
acteristics of the expen~ive commer
cial e<luipment that might have been
used at an estimated cost of about
$500.000, the system evolved at the
WES proved more than ade<luate for
the specific measurements involved.
Provisions have been made in the
equipment devised to allow data re
duction from mal(11etic tape on a
fixed-time base. Mr. Hanes stated:
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Chief of Engineers Announces Personnel Shifts YHU-1D Copter Advances
Into Flight Test Phase

Turbine-powered aircraft develop
ment. in line with the Army 10-year
aircraft improvement goals announced
in the AUl?U.t issue of this publica
tion, progressed notably with the re
cent first flight of the YHU-1D heli
copter.

Pronounced ready for Phase 1 of
the flight te.t pl'o/!nm, the YHU-ID
will be called the HU-1D when placed
in production by the Bell Helicopter
Co.

Powered by a Lycoming T-53-L9
enl\'ine of 1,100 shaft horsepower, the
new aircralt has 220 cubic feet of
cabin SDace (as comDa'red to 140 for
its predecessor, the HU-IB). It will
carry a pilot and 12 fully-equipped
battle b'oops, 50 percent more than
the HU-1E.

Designed for Army requirements
for brushfire wars-patrol, casualty
evacuation, troop transport and cargo
hauling in cabin Or by external sling
load-the HU-ID will feature the
same compactness, low silhouette and
tran portability by cargo plane as
earlier models in the record-selting
Iroquois series.

An earlier model in 1960 set ix
world helicopter flight records, break
ing two Russian-held marks. That
ship flew more than 158 m.p.h. and
climbed more than 19,000 feet in 8
minutes 7.1 seconds. The HU-ID will
retain dynamic components of the
HU-1B and use existing structural
hardware to facilitate production tool
ing techniques.
Services Join in Sponsoring
Symposium on luminescence

Scientists from various parts of the
Western World will attend a sym
posium on luminescence to be held in
New York City, Oct. 10-13, under the
ioint sponsorship of the Army Re
seal'ch Office, the Air Force and the
Office of Naval Research.

Invitations \vere extended to scien
ti ts active in this area of research
in England, France, Holland,. the Fed
eral Republic of Germany, Jesusalem
and Japan.

Arrangements in connections with
the symposium are in charge of Prof.
H. P. Kallman of the Department of
Physics at New YOl'k University,
which organized the gathering.
Army Sets Up R&D Detachment
At Wright Patterson Air Base

EatabUshment of an Arm)' Relnrch and
Duelopment Detachment at WriRht P.tters~'n
Air Force BaH. Ohio, "'.. announced In aeRD
BuUeti.n No...... Aug. 1, 1911.

It. miuion is "to represent the Department
of the Army in the denlopme.nt of the C-141
a.ircr.ct s,stem and maintain t-oardinaUon with
the Chief of Tran.portalion, The Quartermaster
General and the Comma-ndin,. Generat. United
Staw Contlne.ntal Arm,. Command. to insure
th.at teclmical r~uirementsare considered."'

Dr• .J. A Stratlon wa, the fiut director....
slatN b)' • Joint Service. Advisory Committee
made up of Dr. H...old A. Zahl, U.S. Arm"
Sip•• Corps. Chairman: Dr. E. R. Piou, Of.
lice of Naval Research: and J. E. Kdo. U.S.
Air FOTCe..

RLE soon became the pattern for
similar Joint Service effort in other
schools, such as Harvard, Columbia,
Stanford, Illinois, etc., and later the
Polytechnic Institute of Brooklyn, the
University of California and other.

Over the years, RLE' directorship
has changed. Dr. A. G. Hill took
ove]' when Dr. Stratton assumed the
role of MIT's Provost and later Pres
ident. Following Dr. Hill, when he
moved to the Directorship of Lincoln
Laboratory, came Dr. J. B. Wiesner.
When Dr, Wiesner became President
Kennedy's Scientific Adviser, Dr. H.
J. Zimmel'man assumed the top post.

The anniversary celebration was
held at the MIT Faculty Club. Speak
ers included Dr. Wiesner, MIT Vice
President James McCormack (Major
General, USAF, Ret,), Dr. Zimmer
man, and Dr, J, C. Slater. Congratu
iatory telegrams were also ]·ead from
Dr. Stl'3tton and Dr. Hill who were
on extended travel.

Spea.ker for the ~rYic::es ft.. Dr. Zabl who
presented put memM..... of the Joint Se.rvice
AdvUJory CommUtu.. PreMent members of the
Committee are Dr. E. M Re.illfY. of the Arm,.
Signal R&D Laboratory. Chainn.an; Dr. A.
ShOltak. NavY; and Dr. P. S. Johnson. Air
Force.

In RLE's 15 years of existence,
personnel have published 354 formal
technical reports and 1,040 papers,
presented before technical societies,
indicating research which contributed
to the awarding of 384 masters' de
grees, 93 Sc. D's and 150 Ph. D's.
Classified reseal'ch which was carried
on during the Korean conflict was
latel' separated from RLE and be
came the basis for the Lincoln Lab
oratary.

Military Supply, Office of Chief of
Engineers, His successor is Col A. H.
F"ve, Jr.. tOl'mer Deputy Director of
Military Constl'uction, Office of Chief
Enll;ineers. . .

Brig Gen W. C. Hall, Director of
Personnel. Office of Chief of Engi
neers, to be Director of Reoearch and
Development. Office of Chief of Enp;i
neers, Washington, D.C. His succes
sor is Col R. S. Kelley, nas il':"ed
from Chief, Military Personnel Divi
sion, Office of Chief of Engineers.

Col George H. Walker, Engineer,
U.S. Continental Army Command,
FOl't Monroe, Va., to be Assistant
Commandant, U.S. Army Engineer
School FOrt Belvoir, Va. The Presi
dent has submitted the nomination of
Colonels Frye and Walker for promo
tion to the rank of Brigadier General.

NIKE ZEUS Meets Firing Test
With New Motor in Main Stage

In a lellt. of a new motor used in its Main
stage, a .wo-stare. NIKE ZEUS antj..missile
mi$lile was fired luccudul1y. The ne"" motor
employs a hJsrhu performa.nt:e solid propellant
than th.t u~d In previous lull.

Army officiall in charge .aid .11 tcst objec.
livu ","ue mel. Thew.ho Inl"olnd .-tudying
mil Ut s-tructure and the ..round el~troni~
equipment compolin& the miuile", Cully auto
matic;: I"uidance system. which controlled the
missile throughout the tnt.

Contracts Indicate Urgency
Of PERSHING Missile R&D

Army contracts totaling $20,760,
000 recently awarded to the Martin
Co., of Orlando, Fla., for further
work On the PERSIDNG ballistic mis
sile sy-tem included $12,760,000 for
re eal'ch and devolpment, and $8,000,
000 fo]' production of the nlissile sys
tem.

The award increased the allocation
in August to the Martin Co. to ap
proximately $91,000,000.

The A"lny Ballistic Missile Agency,
al Red tone Arsenal, Ala., is supervis
ing' system development and pl'oduc
tiOll. The Birmingham Ordnance
District administers the contract.

MIT lab Marks 15th Year as Joint Service Effort
When the Massachu etts Institute

of Technology's Re earch Laboratory
of Electronics (RLE) recently held
its 15th anniversary celebration, sev
eral Army scientists could look back
with satisfaction to their role in it
origin and growth.

After the close of the World War
II Radiation Laboratory, the three
military services queried MIT about
its intere t in continuing a peace-time
rcseal'ch program in electronics of
general defense interest. MIT was
stronA'ly in favor of the idea and in
1946, RLE was established.

J t G n W, K. Wilson, Jr., Chief of
E',,,..ine 1'$. recently announced the
follnwin'? chan~e. of assip;nments:

Mai Gen S. R. Hanmer, Deputy
Chief of En,?ineers for Military Op
erations, to be Commanding Gene"al,
U.S. Army Engineer Center and Fort
Belvoir, Va,

Mai Gen Alden K. Sibley, Deputy
Chief for Logistics, Military Assist
ance Advi Ol'y GI'OUp, Vietnam, to be
Deputy Chief of Engineers for Mili
tary Operations, Washington, D,C.

Bril': Gen H. K. Egl!:leston, Director
of Military Supply, Office of Chief of
Engineers, to be Deputy Chief for Lo
gistics, MAAG, Vietnam.

Brig Gen Robert G. MacDonnell,
Division Engineer, U.S. Army Engi
neer Division, South Pacific, San
Francisco, Calif" to be Director of
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PLASTEC Role Grows as DOD Finds New Uses for Plastics

The first model of "Mauler," an Army mobile air defense missile system under
development, is examined by Secretary of the Army Elvis J. Stahr, jr., (left)
who received the model from C. Rhodes McBride, vice president of General
Dynamics Corp. of Pomona, Calif., development contractor for the system.
Mauler is designed to destroy high performance enemy aircraft and short
range enemy ballistic missiles and rockets in the battle zone. The unit will be
mounted on a self-propelled chassis and will contain its own power supply,
target detection and electronie computer fire-control equipment, and a basic
load of missiles. Capable of firing while moving, it will be air-transportable.
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Increasing significance of plastics
in militarv application has given the
Plastics Technical Evaluation Center
(PLASTEC), Picatinny Arsenal,
Dover. N.J., an even lnore hnpol'tant
role than anticipated when it was
e.tablished by the Department of De
fense in 1960.

Until recently, fOl' example, glass
reinfol'ced plastic was not considered
an important material fOl' missile
casinil's because of the problems cf
fabrication of part and adequate in
spection techniques.

High strength-to-weight ratio ad
vantag-e that plastics have over con
ventional materials has contributed
to the current increase in the appli
cation of plastics to advanced missile
casing designs.

Paul S. ForfYth. Matuia., DivllJlon. Office.
Director of Dele-nK, Rese.arc:h .md En(l'ineer
iT1lr. uid recentlv tbat "PLASTEC ha.s per·
formed its duUe.ll beyond expectations In eva1u
*tin~ t:urrent rueanh and engineuing tee-h
nieal rellult,.

"It i. upecbtd that plasticlI in the rocket
motor use: fitld *nd in other missile hard partl
&PpUntions C!entering around ablative "01&
cone IIl.nd rocket nozzle applieatlons will in
crease 8ubstantially in Cuture generationa of
missiles ..

The main purpose of PLASTEC is
to serve military organizations and
thei I' con tractors as a clearing house
for information on plastics technol
ogy. PLASTEC was established to
collect, evaluate and disseminate the
latest reliable information on plastics
developments to more than 5,500 cOm
panies in the United States and many
hundreds of Department of Defense
agencies and contractors eithel' in the
plastics business 01' using plastics
products.

Since it is impossible for each en
gineer to read all the technical litera
ture in his field. PLASTEC is pro
viding a more effective way of getting
the evaluated facts to the engineers.
Publications containing extracts of
significant work on various subjects
are disseminated. Specialists make
frequent pel'sonal contacts with tech
nical pe1'Sonnel in Government and in
dustry. Prompt technica.l replies are
given to inquiries from design engi
neers.

One of the more important con
cerns of PLASTEC is to help l'educe
the lead time of milital'y items from
the design stage to the hardware
stage. The Center disseminates time
ly information among Government
agencies and their contractors and
pl'ornotes a coopel'ative interchange of
data within the military departments
of the Department of Defense.

In performing their services PLAS
TEC's staff of specialists concen
tt'ate on foul' areas of plastics tech-
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nology: structural, electrical, packag
ing and mechanical.

Evaluations of plastics in these
areas aTe d-isseminated in two ways:
answering specific inquiries and. pub
Iishi ng rep01·ts.

Reports are of two general types.
Most significant is the formal 01'

state-of-the-art type, which contains
the best available infol'mation on a
particular topic. Examples are "Glass
Flake Laminates," "Recent Develop
ments in Casting Resins as Applied
to Elech-ical Encapsulation," and
'Filament Winding Techniques."

The second type of report is the
informal 01' less authoritative memo
randum, which does not attempt to
cover an entire subject. Several
memoranda on the same subject form
the basis for a state-of-the-art report.

PLASTEC reports and inquiry
sel"Vice are furnished without cost to
all Department of Defense agencies,
their contractors and suppliers, those
requiring information to become con
tractors, and universities, technical
libraries, NASA and AEC. Qualified
l'equesters may obtain PLASTEC l'e
ports from the ASTIA Document

Service Center, Arlington Hall Sta
tion, Arlington 12, Va. Unclassified
information is availab1e to the pu1:lie
through the Office of Technical Serv
ices, Department of Commerce, Wash
ington 25, D.C.

PLASTEC's specialists a c qui l' e
their information in various ways.
They not only read pel·tinent litera
ture but they also make frequent
trips to plastics plants and labora
tol'ies, and attend technical society
meetings.

The PLASTEC specialist, beside
drawing on his own knowledge of a
subject, can rely on the technical data
available in PLASTEC's files. He
can also consult the staff of the Ord
nance Corps Plastics and the Pack
aging Laboratory at Picatinny Arse
nal. The accessibili ty of this Labora
tory was one of the important reasons
for locatin~ PLASTEC at Picatinny.

PLASTEC, I,nder the direction of
Harry E. Pebly, Jr., is continuing to
ferret out the latest developments in
plastics, evaluating them for applica
tion to military problems, and search
ing out suitable areas for such appli
cations-thus carrying out the ./tw
sion for wh.ich it was established.
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Analysis had been sold to the then
commanding officer, Col E. S. Math
ews, and other top management, a
work unit had been set up, and Value
Analysis was in business, profitably,
at Watervliet.

To show how Value Analysis con
ducts its business at Watel"Vliet,
Greeson described a typical project
improving the muzzle plug for the
155 mm. gun and howitzer. Used
for years by Ordnance to seal and
protect the muzzle of the weapon from
the elements and from misuse, this
item was fashioned from steel, brass,
aluminum and rubber. It maintained
the close tolerance necessary for tight
fit. It also cost $31.15.

Assigned to produce a muzzle plug
providing the same sealing and pro
tective quali ties, the same close tol
erance--but costing considerably less
money-value analyst Arless Mosher
first asked himself the five basic ques
tions of VA. He then attacked the
problem with a 3-phase offensive in
each of the vital job-plan areas-
speculation, analyzing, program plan
ning. Method he used have become
watchwords at Watervliet-Blast,
Create, Refine.

In the initial Blast phase, the tra
ditional, the typical, the beaten-track
approaches are literally blasted from
the analyst's mind. Following this
self-inflicted brainwashing, the only
aspects of the problem remaining are
the twin objectives of function and

Col Walter M. Tisdale, Watervliet Arsenal Commanding Officer, and Edward
O. Greeson regard two 155 mm. gun muzzle plugs: Traditional plug machined
from metals and rubber, left, eo t 31.15; neoprene rubber plug at right, a
Value Analysis product, costs only one-fifth as much, functions as effectively.

Ordnance Corps Proves Merit of Value Analysis Techniques
By Henry Maloy, Watervliet Arsenal

the ersatz items sometimes couldn't
match the original, very often they
were just as good. Occasionally the
substi tu tes proved better than the
originals and, surprisingly enough,
lower in cost.

Noting this phenomenon, top GE
officials decided to see if there was a
way the process could be consciously
and regularly employed to attain a
great frequency of such product ef
ficiency by using substitute materials
to take over functions of the more
costly standard materials.

Such a way was found when GE
Vice President Harry Erlicher asked
Lawrence D. Miles, staff engineer at
the Schenectady, N.Y., plant to in
vestigate the possibilities. Spear
headed by Miles, the new method
which he and Erlicher had now
dubbed Value Analysis-scored its
first "spectacular" with a project that
saved more than $200,000 a year and
turned a low-sales item into a huge
commercial success.

Success led to an increase in GE's
Value Analysis staff, continued im
pressive results, and adoption of the
system hy other top industrial firms
-RCA, Westinghouse, IBM and
others.

v A influenced the Or-dnante Corp. in 195$
when Crenon and lL E. Gilt.h.ritt visited the
nearby Sehened.ady plant to lee II the ll)'ate.m
could be uHd .... wupon In W.tervUet'. war
.pinat h:leh costa. What they heard and. sa ....
at GE .0 imbued the pair "ith the VA ..ospel,
they immediate.'" laandted .. miuionary u_m~
p.",n .t tbe Ar~n"'.

Within a year, the idea of Value

A down-to-earth allproach to the
problem of soaring indu~trial produc
tion co ts which has enabled the Ord
nance Corps to reduce its expendi
tures fOl· weapons by some $16.000,
000 du ring the last five years may
soon be applied throughout the Army
I·esea·rch and development establisll
ment.

Favorable reaction has been re
ported to a presentation on the Value
Analysis sy tern of cost-eutting made
recently to top Army leader hip by
the Office of the Chief of Ordnance,
Participating in the presentation were
l·epresentatives of Watervliet Arsenal
and the Army Ordnance Missile
Command. Since 1955, VA is credit
ed with saving $1,005,943 at the New
York cannon development center.

Edward O. Greeson, Arsenal Com
modities Branch Chief, described VA
before an audience including Lt Gen
Arthur G. Trudeau, Chief of Re
search and Development, Representa
tives of the Deputy Chief of Staff
for Logistics, and the Ch iefs of all
the Technical Services.

A. defined by Gr~elH)n. Value AnalY.LJ II
fundamentally an ORGANlZED WAY OF
THINKING. with the twin obJedln.. of
FUNCTION and VALUE ever the alpha and
omu. of the Talue anuysL It II an objectln
appraisal of function. perfoJ"med by par....
products, equipment. procedures. IUvi~~.1\T.
thinI'. In shot", that usb mOnll,.. It I«kI to
obtain the n~e".TT function for the lowest
cost..

The functional approach of Value
Analysis is most simply characterized
and defined by five basic questions ap
plied to any item of cost: What is it?
What does it do? What does it cost?
What else will do the job? What
does that cost?

By fleshing out these bare bones of
self-interrogation and self-brain
storming with other tested techniques
evolved through experience, the value
analysts have created a system that
has saved up to 80 percent in the
costs of Ordnance items, ranging
fl'om a deburring file to a missile war
head container.

Before Greeson cited chapter and
verse from project reports to illus
trate the processes which accounted
for Watervliet's procurement savings,
he briefed his listeners on the back
ground and history of Value Analysis.

Generally credited in its present
form as an ontgrowth of a program
started in 19~7 by the General Elec
tric Co., Value Analysis actually was
first used dU1-ing World War II. Like
many other innovation, it was at first,
a sort of byproduct.

When wartime shortages forced de
signers to use substitute materials
and designs, they found that, while
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V"iThen stirn:ulation
is required

How mudl 01 this Is the ruult of custom. tradition. OI"opinians?
Wh,. d... U han thIa ahape?
How would] desiqn U U [bad to bulld U 10 my hom. worbhop?
What If thb were tumed In.tld. oul? re.....rMd? u.psIde down?
What U th..W were larq....? h1qhu1 lonqer? wider? thleker? lower?
What .1.. can it tNt made to do?
What otbttr power would work bettor?
Where else can thIa be done?
What JJ the other were chanQed?
Suppa.. th1s were left out?
How eon 11 be done p*:ameal?
How CC01 it appeal to the &MUles?
How about extra ...aJue?
Can thIa I>. mulfipU.d?
What if tI:rla wer. bIcnrn up?
What if this were ean1ed to .xtremea?
How can t!lIa be made more compact?
Would thIa I>. 1>._ .,.,..,._ldeal or aoymm_lrlca11
!D ..bell form «>u1d thIa I>.? •
IJquid. powder. caa!.. or aolid1
Rod.. tube. tri.cmQle, eube. or aphere?
CaD motiOll be added 10 it?
wm It be better stancUnQaUU?
What other layout mJQbt be b9«er?
Can cause and elfect be re.eraed? 1. one potAbility the other?
Should It be pUl ott the other.nd or in the mlddl.?
Sh,oWd Ualld. InItead oj rotate?
Demoastrate 01' desaibe by what illut'L
Hem a MKltc;h been matt. 01 the paWDI llte.ratw'e? trade Jownala?
Could a ...endor aupply tbU. for I...?
How could tbls be made easier to use?
Can \I I>. mad. oed..?
How could thIa be cbcmq.d lo< qulcl<u .....mhl,.?
What other materiab would do this Job?
What is slmilar 10 lh1& but co.tlle..? Why?
What if it were made Uq.hter or fasler?
What motion o:r power 1a waated?
Could the pae;kaqe be used 1ar somethlnQ afterwarda?
U all .pedlicatiOI18 could ~ forqolten, bow else could lh. ba:s1c hmt1ion be ac

complIshed?
Could theM be made to meet specUlcalion.e?
How do ow compellton solve prohlelU limUar to th1a?

Jlel'"'inte4 bT penlioo1on or General Xloct.ric CaDpanT
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value. By forcing the mind into the
regions of the unexplored, the blast
ing process yields the RTeatest divi
dend. It breaks down the concept of
conventional saving of 5 or 10 percent
and prepares the mind for the possi
bility of a breakthrough with revo
lutionary results.

In the ease of the maule plu•. VA btuUnl'
re-naled that the c:o.tl,. combination or metals.
ftle-ntl.l at the time the ori,pn.aJ p)alr was de
.iptd, no longer .... needed. Teehnolo..-icaJ
pro..r... had Oqtdated both material ant
proce... oft'erln.. alle-matin. ..hlcb. ~OQld

achieve both funetlon and ...Jue .t far tn.
co,L

The question for the correct alter
natives is the essence of the second
phase. To create, the analyst sweeps
away the blasted traditional concepts,
and allows his mind free flight in the
stratosphere of imagination, in the
realm of the new, the untried.

Freed from the old concept of the
muzzle plug, Mosher now considered
the alternatives--a11 the materials
from which it might be fashioned, all
the methods by which it could be
made. Could the item be made of
wood, of plastic, fabric, another
metal? Could it be a cap, or a plate
instead of a plug?

With these considerations came
other questions. Was the material
available? Was it cheaper than the
original? Was an alternative process
economically feasible? All the aspects
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of all the materials and methods were
examined, analyzed, and tested.

Ultimately, all the alternatives,
save one, were rejected. and the
creative analysis of the second phase
ended with this conclusion: A sim
plified, satisfactory plug could be
made of neopt'ene rubber.

In the final, or Refining phase. the
analyst must resolve the promising
idea conceived in phase two into a
workable solution. Acting as a devil's
advocate, he mllst subject his brain
child to a rigorous regimen of ques
tions and objections.

To prove his concept, Mosher then
dh'ected a barrage of such objections
and questions at his decision to use
neoprene. As he admitted or dis
proved objections, answered questions,
made compromises and adjustments,
the analyst was literally refining the
idea until all that remained was the
proven, workable finished product of
this creative thought.

The refining process considered the
neoprene plug in terms of design,
s hap e , dimensions, appearance,
strength, life expectancy, Government
specifications, and the rigors of in
spection, before deciding it satisfied
the Value Analysis objectives--value
and function.

On.ce the.ae require-menu wue ••U-Aed. the
ISS mm. had. neW' mu~de plul. made of nee
prt.n~ rubber--eqaally effutin .. the orlain"

-and e.ostinl' jut ,'.25, for & ••Yln.. of
U4.90 per item f

This 3-phase process, of course, is
not as simply executed as this case
history might imply. Actually, 20
Val u e An'alysis techniques are
brought into play in carrying out the
three phases. Bllt each of these tools
is allied with one or the other of the
three main attack forces--Blast,
Create, Refine.

Equally important as Watervliet's
own Value Analysis accomplishments
are its missionary efl'orts throughout
Ordnance. Since 1956. Arsenal value
analysts have spread the word at
workshop seminars, and through in
formation briefings for its own and
other Ordnance personnel.

Altogether. 2.475 Ordnance em
ployees have heard the briefings,
while 400 more have attended semi
nal'S at the Arsenal. Afield. expedi
tions such as Raymond Spenard's 60
day educational mission in 1959 to 17
Ordnance agencies have helped estab
lish VA units now flourishing on their
own.

The list of successful VA projects
is as 1Iaried as Ordnance mat....iel
itself. To cite jUJJt a few:

• Watervliet's use of a stamping
in p!a.ce of a casting for the 106 mm.
rifle bore sight which. cut that item's
cost from 13.31 to 36 cents.

(Continu.ed. nezt page)



In September 1958, the Chief of the
Industrial Division, Office of the
Chief of OpeTStions, recommended
that each commander install a Value
Analysis unit, and in April 1959, an
O"dnance Corps Technical Instruc
tion directed all installation com
manders to implement VA programs.

Value Analysis, now at what may
be the threshold of even greater ac
tivity, tested and proven as a weapon
in the unremitting war against high
costs, faces the challenge of the fu
ture with confidence born. of success.

Official recognition of the program
has been in ratio to its growth. The
progress report made at the end of
Watervliet's first year of VA activity
excited interest within other Ord
nance Corps and Army R&D activi
ties. This resultE1d in an order to
brief major commands and Technical
Services chiefs on details of the new
cost-cu tting method.

ings. In fact, the unique feature of
VA is its overall qual ity that bridges
the gap between engineering, manu
facturing and procurement.

AEC, ARPA Take Part
In Army Materials Meet

Representatives of the Atomic En
ergy Commission and the Advanced
Research Projects Agency discussed
AEC and ARPA programs in mate
rials research and science at a recent
2-day meeting of the Army Materials
Advisory Committee.

The U.S. Army Engineel' Research
and Development LaboratOl'ies, Fort
Belvoir, Va., was host to the meeting.

Dr. Donald K. Stevens presented a
paper on "Materials Research and
Development in the Atomic Energy
Commission," and Charles F. Yost
discussed "The Advanced Research
Projects Agency Program in Mate
rials Science."

Other scheduled presentations in
cluded "A Castings Research and
Development Program in the Na
tional Intel'est" by P. A. G. Carbon
aro, Watertown Arsenal Laboratories,
and "lntegration of the Organic Ma
'terials Segment U.S. Army R&D
'Program" by Dr. G. R.' Thomas,
Qual·termaster R&E Command. Task
Groups l'eported on "Programing
and Planning~n 'tRasic Research," In
formation and Classification Activi
ties," and U"Equipme:nt."

The committee- also di tussed a proposal to
eatablish task ..roupl!I for periodic review or
tuh.nital phl.rul On tndaUie, inorfanic nl)n
metallic. organic. and cOInPoaite materials. as
well as test and evaluation. and mRteriala Bd
e.nc:es.

Ordnance Corps Claims $16,000,000 VA Savings
(Continued fro... page 13)

• A cartridge feed tray which
Sprinfield A'rmory value analyzed for
81 percent savings, cutting its cost
fr.,n $98.60 to $7.99.

• Simplification of a NIKE missile
component, by which the Diamond
Ordnance Fuze Labor-atory reduced
the original $65 cost by 65 per-cent
to $S3.

• FrankfO'l'd Arsenal's elimination
of parts in a fuze assembly to reduce
its cost from $9 to $3 for a total sav
ings on one order of $81,600.

• At the Army Rocket Grtided
missile Agency, VA completely elimi
nated the need f or two handles on the
LaCrosse warhead container- to b'-ing
the cost doton from $24 to a large
round zero.

Acceptance of VA has not always
come easily. Proponents of other
methods of cost-reduction posed ob
jections to the new system. But, in
performance, VA has demonstrated
that it both complements and encom
passes aspects of time-study, stand
ardization, product and industrial en
gineering, and similar systems of sav-

Missile Veteran Becomes
Pacific Range Deputy CO

Col John G. Redmon l'ecently was
assigned as Deputy Comn,ander,
Army, at Pacific Missile Range Head
quarters, succeeding Col Bernard R.
Luczak.

As the senior Army officer assigned
to the Range he will be responsible
for conducting tests of Army mi.siJes.
A 1941 graduate of the U.S. Military
Academy, he canle to Point Mugu,'
Calif., from studies at the Industrial
College of the Armed Forces at Fort
McNail', Washington, D.C. Col Luc
zak is attending the National Wal'
College, also at Fort McNair.

Col Redmon was doing rescsl'ch in
guided missiles in 1946 as Assistant
Chief of the Rocket and Guided Mis
sile Branch of the Research and De
velopment Division in the Office of the
Chief of Ordnance, U.S. AJ.'IllY.

Upon completion of this toUT of
duty in 1948, he was a student at the
Massachusetts Institute of Technol
ogy and earned a master's degree in
mechanical engineering. More re
cently he has been Chief of the Ord
nance Mission at the White Sands
Missile Range, N. Mex., Ordnance
Representative to the Canadian Ar
my, and Assistant DiJ'ector of Pro
duction at Watertown Arsenal, Mass.

Brig Gen Hall Assigned
As CE Director of R&D

Brig Gen William C. Ball

transfeJ'l'ed to the Corps of Engineers
in March 1936.

From 1931 to 1938, he served with
tl'OOpS, received a master of science
degl'ee in Civil Engineering from the
University of Califomia, and attend
ed The Engineer School.

In Wa hington from 1939 to 1943,
he served as Assistant to the Resi
dent Member, :Beach Erosion Board,
and later as Assistant to the Chief of
the Intelligence Branch, Office of the
Chief of Engineers.

Following attendance at the Com
mand and General Staff College, Fort
Leavenworth, Kans., General Hall
served as Commanding Officel', 1306th
Engineer General Service Regiment.

From 1953 to 1955, General Hall
was Engineer, and later Assistant
Chief of Staff, G-4, of the Second
U.S. Army at Fort George Meade,
Md. After attending the National
War College for a year, he served as
Assistant Chief of Staff, J-4 (Logis
tics), Alaskan Command, 1956 to 1959.

Gen Doan Succeeds Gen Hartford
Bri&' Gen Boward W. Doan. Dlrec.tor of Per

sonnel and 'Training In the Office of The Su.r
geon General. has been named Deputy Surgeon
General. to.ct:eedinsr MaJ Gen Thomas J. Hart·
ford. who waa retired SePt. 30 alter- more than
30 years of !lu,'ice.

Col Edward C. Dunn, n4Jminated by Ute
President for promotion to the grllde of brigs/"
dier .ren~ral, haa: been as.signcd 1'1.5 Deputy
Commander or t.he u.s Army Trainina Center
at Fort Carson, Colo. t effedi"V~ tbi. month.

:Brig Gen William C. Hall has been
reassilt'led as Director of Research
and Development, Office of the Cbief
of Engineers.

Previously Director of Personnel,
Office of the Chief of EnKineers, since
1959, GenCl'al Hall was born in St.
Louis, Mo. Commissioned in the In
fann'y in 1931 upon graduation from
the U.S. MilitaTy Academy, he was
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APG Gives JOO Science Students On-Job Experience

Morgan Smith receives Robert H. Kent
Award from Brig Gm John H. Weber.

manding General of the Proving
Ground, presented the award to Mr.
Smith, together with a $100 Series E
United States Savings Bond. The
award winner's name was inscribed
on a bronze plaque in the entrance of
the Ballistic Research Laboratories.

An annual award, the Kent plaque
is presented to the BRL scientist
whose work is worthy of special rec
ognition. It was established in honor
of Mr. Kent, who retired in 1956 after
34 years of service at the Proving
Ground.

TRECOM Contracts for Study
Of Towed Logistics Gliders

StadY )udlna to the delli'll of toweel lopnl.t:.
I'lidU'l capable of &'Ratly upandlnr the carao
carnrin~ It:apaclty ot Arnu aircraft hu Itftn
.timulated b, • 'U,tOO contract awarded. by
the O.S. Arm,. Tran.porlatfo.n Rueueh Com
mand.. Fort Eu.ti., VL

The c.ontraClt. .."arded to the Rn.n Ae~
nautical Co., San DI,ao. caUr~, caU. for the
pe.rformance 0' prototype e.netneerina for oy
er" eUdu confil(Q.Cations emp]orln. the Pu...
lJIider or Flu Win.. prindple. 11d. C.OT1C'ept
atUius .. wine of flulble. plutie--coatN ma
terial .ttadaed to • ked and ltadJb.C edlla
membe.n .0 as to form. .. cla.rt-1b.P9d, kite-lib
structure_ (See JllDe I.uae, P8l'e to) Pl."'·
rUde" capable of earl'7Jn. up to 10,(4)1 pound,
or more. .~ envi.ionect.

Morgan Smith Receives
APG Robert Kent Award

An exceptionally high standard of
performance iQ directing research
and development in the field of ail'
craft vulnerability has earned Mor
gan G. Smith the Robert H. Kent
Award for 1961 at Aberdeen Proving
Ground, Md.

Mr. Smith is Chief of the Aircraft
Weapons and Vulnerability Branch,
and Deputy Chief of the Weapons
System Laboratory, Ballistic Research
Laboratories at the Proving Gl'Ound.
He is responsible for three continuing
programs: Vulnerahility of Aircraft
and Missiles; Vulnerability of Atomic
Weapons; and Feasibility of Army
Aerial Weapon Systems.

Brig Gen John H. Weber, Com-

whom were on the Dean's List of
honor students. Jerry A. Nolen, Jr.,
John Buchanan and Denis M. Mul
herin, all engineer physics graduates,
wel'e employed in the Ballistic Re
eearch Laboratories. Jerry is the
son of Jerry A. Nolen, Sr., Special
Assistant to the Commanding Gen
eral of Aberdeen Proving Ground.

Holder of a master's degree in
psychology from Lehigh, Joseph A.
Sgro, of East Haven, Conn., worked
as a research psychologist in the
Human Engineering Laboratory. He
received his A.B. degree in psychology
from Trinity College, Hartford, Conn.

Lester A. Edelstein, of University
City, Mo., who wqrked as a research
physicist at the ·Ballistic Research
Laboratories, enrolled for the fall
term at the University of Maryland
for a master's degree. He received
his B.S. in physics from Rensselaer
Polytechnic Institute in 1960.

Malcolm Taylor, of Bel Air, Md.,
who worked in the Computing Lab
oratories, was graduated from the
State Teachers College at Towson,
Md. He has enrolled at the Univer
sity of Delaware.

Spending the hot summer days
working may not be the nicest way
to enjoy a vacation, but the 100 sci
entific and engineering students cho
sen to participate in the APG pro
gram l'ecognized it as an opportunity
to gain practical knowledge invalu
able to their career development.

SIB Supplies Missile Systems
Scattered Throughout World

"For want of a nail the shoe was
lost. For want of a shoe the horse
was ..."

Bringing the thesis up to date, the
lack of a $10 part could make a
multimillion-dollar missile system in
operative.

The mission of 73 people who make
up the Secondary Items Branch of
the Army Rocket and Guided Missile
Agency's Industrial Operations staff
is to make sure that doesn't happen.

Probably the most active branch in
Ordnance Missile Procurement in the
Army, the SIB did a $35.5 million
business in the last fiscal year, han
dling approximately 16,000 items.

Single items ranging from 1-eent
washers to $19,000 electron tubes are
ohtained by this branch, usually in
less than a week-this despite the
fact that it must service eight AR
GMA missile systems scattered
throughout the world.

Maj John J. Nearly is Chief of the
Procurement Division and Robert D.
Ivey is Chief of the Secondary Items
Branch.

Enriched bv practical knowledp;e in
their chosen fields, gained while work
ing as summer employees at the Aber
deen Proving Ground, Md., 100 scien
tific and engineering students have
laid aside their equipment to return
to their books.

The "Home of Army Ordnance"
established its Summer Employment
Program with a 3-fold -purpose:

• To aUnl.te baddoa work throup the per
manee of the *llmmer emploYHI.

• To elt.bUlh and m&.intaln I'ood relation
ships belwun the :Prorln.. GrollRd and vadou.
~ol1eaf:. and univenlth~•.

• To cnate interest on the put of the lum
mer employee. in Federal Civil SeTYic:e careen.
prderab1t 'fVilh the Department of the Arm)'.

Among the Pmving Ground's sum
met employees were several gradu
ates of Lehigh University, three of

John Buchanan (standing) and Lester
Edelstein work with comparator and
photometric readout device at APG.

Col Katz Named Deputy CO
Of Redstone Arsenal Agency

Col Henry J. Katz, a 25-year Army
veteran, has succeeded Col Lester H.
LeVine, as Deputy Commander of the
U.S. Al'll1Y Ordnance Missile Support
Agency at Redstone Arsenal, Ala.

A 1936 graduate of the U.S. Mili
tary Academy at West Point, Col
Katz previously served as Command
ing Officet of the Ordnance Indus
trial Center in Europe. The Center
did all the centralized Ordnance pro
curement in Europe and operated
four large Ordnance depot mainte
nance and rebuild plants.

Col Katz holds the Bronze Star
medal, the Croix de Guerre, Belgium's
Order of Leopold II and the Korean
Order of Ulchi for service in Korea
with the Eighth U.S. Army.

Shortley after World War II he
taught in the mathematics depart
ment at West Point. In other assign
ments, he served at the Erie Ordnance
Depot in Ohio, with the Ordnance
Tank Automotive Center in Detroit
and with the Office of the Chief of
Ordnance, Washington, D. C.
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AMRC Responsive to Army Need for Aclvancecl Mathematics
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Controversy has existed for cen
turies as to whether mathematics
should be categorized as one of the
scientific disciplines or as a methodo
logical art. Certainly it is the square
root of all science and the universal
servant of the space age.

Behind the establishment of the
U.S. Army Mathematics Research
Center in 1956, however, is a knowl
edgeable recognition of the critical
essentiality of advanced mathematics
techniques to a modern army.

Scientists may have wide variance
of thinking in their approach to re
search problems. But a common de
nominator of their concepts is that the
search for knowledge rests upon
mathematical techniques.

Sine. Arrt\1' reaurm and deVelopment pro
.ramlnl' I. conce.rne.d with all the major
Kientl6e diulpllnesp the rapldl,. expandin.
need lor Improved mathematic. traininK became
Inereuln,,)y evident in the yun followin.
World War II.

In evaluating the Army's current
and long-range requirements, the
Army Mathematics Steering Commit
tee concluded that establishment of
an adequate reseal'ch facility rated
high priority.

When the U.S. Army Mathematics
Research Center's new building was
dedicated Apr. 22, 1959, with many
noted dignitaries participating, it was
the climax of some five years of dili
gent planning and advance work. The
Center occupies a 5-story wing of the
University of Wisconsin Physics De
partment building.

Funds for construction of the
Al'tIRC facilities were provided by the
Wisconsin Research Foundation, a
nonprofit alumni organization which
promotes research through annual
grants, donations of buildings, and
supply of new equipment. Operati'ng
funds are provided by the Department
of the Army, currently at the rate of
about $700,000 annually.

The mission of the AMRC, as stated
by an Army spokesman, is "to create
and maintain a nucleus of highly
qualified mathematicians who can be
called upon for advice on specific
problems beyond the capability of
other At'my facilities."

SenrdT functional in delian, the 11.200.000
AMRC faeUit, ha. bftn branded ..the thinking
ma.n'. b"Ud):nll" beUUH o't emllh..u on prine,..
tor concentrated ('onslderatlon of mathe.madcaJ
problema and advanced t«hniqllu.

AMRC research branches into four
main areas, in each of which a gen
eral increase of knowledge is neces
sary to solve current and anticipated
future problems in Army R&D lab
oratories. arsenals and other facilities.

Principal research areas are defined
as:

• Methods and practices of nunteri
cal analysis, with special regard to

i
J

I.,
I,.

Army Mathematics Research Center.

modern high-speed machine computa
tion.

• Statistics and proba.bility (par
tiA:uLarlll pertinent to the Army's re
cent emphlUlis on development of ef
fective techniques of long-range tech.,.
nologiA:al forecasting).

• Analysis and applied mathentatics
(t1~ories of differential equations and
their boundary problems. fluid me
chanics. ellUlticity, plasticity. electro
dUMmies, wave guides, networks,
etc.).

• Operations analysis (program
ing, etc).

Staffed, as of Sept. I, 1961, with
36 full-time and 14 part-time ap
pointees, the AMRC pools the knowl
edge of distinguished mathematicians
from many parts of the world. Their
range of specialties covered more than
20 areaS of mathematics, including:
analysis, 9; differential equations, 8;
computer programing, 7; electromag
netic theory, 4; statistics and proba
bility, 3; elasticity, 3.

Other specialists were representa
tive of operations research, electron
ics, engineering mechanics, network
theory, applied mathematics, mlj.the
matics genetics, mathematics physics,
mathematics physiology, special math
ematical functions, wave mechanics,
and acoustics.

Under the dh'ection of Dr, Rudolph
E. Langer, the AMRC has made en
coutaging progress during the past

five years in expanding its sphere of
intluence, in attracting many of the
world's foremost mathematicians to
scienticfic meetings, and in broaden
ing tt'aining opportunities for out
standing young mathematicians.

Caina &lao Afe report~ in acqualnllna civil
ian mathematir:lans with Army problema, to'
the end of lJ1creu..in. their upabilltlea for as
listln.. the eo..'unmenl in the event of • na·
tional emureney

World renowned as a mathematician
and an expert in boundary value prob
lems, Director Langer has been nota
bly successful in enlisting the co
operation of eminent authorities from
Western Europe, Japan, India and
other nations.

Among the many internationally
famed mathematicians who have
served temporarily on the AMRC
staff are: Prof. L. M. Milne-Thom
son, known for his wOl'k in applied
mathematics with the Royal Naval
College, England; Prof. Zdenek Kopal,
University of Manchester, England,
an expert in mathematical astronomy
and satellite orbits;

Prof. J. G. van del' Cot·put, an au
thority on mathematical analysis,
Applied Mathematics Center, Holland;
Dr. A. S. Householder, an expert in
numerical analy is, Oak Ridge Na
tional Laboratory, Tenn.; Prof. Cor
neli us Lancros, distingu ished for his
work in applied mathematics with the
Institute for Advanced Studies, Dub
lin, Ireland;

Prof. A .M. Ostrowski, recognized
for work in analysis, University of
Basel, Switzerland; Pt·of. Klaus Muel
leI'. acclaimed for his contribution to
applied mathematics techniques, Uni
versity of Aachen, Germany; Prof.
Gaetano Fichera, an expert in partial
differential equations, University of
Rome, Italy;

Prof. Lamberto Cesari, differential
equations, University of Michigan;
Prof. Arthur Ederlyi, known for his
work in special functions of mathe
matics, California Institute of Tech
nology; Prof. Eberhard Hopf, special
ist in fluid dynamics and turbulence,
Universi ty of Indiana; and Prof. C.
C. Lin, applied mathematics, Massa
chusetts Institute of Technology.

"Europe," c6mmoented Dr. Aln:ander O.trow
Ikl. who h... duoted more than SO yun to the
~ompJ.e][ theory of matrir:u. "hu nothln.. Hke.
the AMRC. where Icientist. are chfen complete.
fref-dom lo think, wJih no lectures or .dmin
latr.ttve nBJJonsibUitiu--no inturuption....

In providing this desirable working
environment, the AMRC operates with
a hal'd core of permanent personnel
to insure adequate continuity of re
seal'ch in specific areas of top priority.
A substantial part of the staff, how
ever, consists of mathematicians as
signed for limited periods while on
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International character of those who attended AMRC conferences is indicated
by this group: Dr. Rudolph E. Langer, AMRC Director; Dr. L. M. l\li\ne
Thorn]) on, formerly with the Royal Naval ColIege, EnKland, now with the
University of New Mexico; Dr. B. R. Seth, formerly associated with the Indian
Institute of Technology, Kharagpur, India, now at AMRC; Dr. F. D. Murna.
ghan, of the U.S. Navy's David Taylor Model Basin. Carderock, Md., and Dr.
Robert Stoneley, of the University of Cambridge, England.

leave of absence from other institu
tions.

Dr. I. R. Hershner, Jr., Chairman
of the Army Mathematics Steering
Committee and Chief of the Physical
Sciences Division, Army Research Of
fice, Office of the Chief of Research
and Development, comm'ented on the
AMRC staff Organization:

"One of the purposes of the ,..otat
ing staff is to keep the scientific inter
ests of the Center fluUl and ,..esponsive
to changing t,..ends. Pa,..tAime ap
pointees. in addition to their contri
butions to the AMRC during their
tenure, may be expected to improve
the 'mathematics potential of their
home countries upon their return, and
to be cordially inclined to the A~y's

in teres t3."
Serricu of the AMBC••ince it i. HParatel,.

funded, are pl'oYidf:d without COlt to -.n.1 A-rmy
activity upon reqqut. Liaison [sit. by .taff
membe;ra of Army acti.,.itlu to the A..MRC to
diNQ" mathematics prGb1emi a", encoar••ed.
Upon nqaut. the Center will consider le:ndin.
members of itt: staff to aDJ" Ar..., aetiYitT for
consultation.

When the AMRC sponsors a maior
conference, representatives of the
Technical Services, other Anny R&D
activities, Department of Defense
agencies, and firms or institutions
doing contract work for the Army are
invited to participate. Proceedings of
symposia are published and available
upon request from cel·tifted agencies
or activi ties.

Conferences have been held as fol
lows: "On Numerical Approxima
tion," Apr. 21·23, 1958; "Boundary
Problems in Differential Equations,"
Apr. 20-22, 1959; "Frontiers of Nu
merical Mathematics," sponsored

jointly with the National Bureau of
Standards, Oct. 30-31, 1959; "Inter
national Conference on Partial Dif
ferential Equations and Continuum
Mechanics," June 7-15, 1960; "Elec
tromagnetic Waves," Apr. 10-12, 1961.

In addition to dissemination of con
ference proceedings, the AMRC has
broadened understanding of the wide
ecope of its investigations through
the puhlication of more than 250
technical summary reports. One of
the latest of these is "Circulant Ma
trices and Some Generalizations," by
J. L. Brenner. Reports are provided
on request from agencies having a
recognized interest.

OvuaJl prOl'ram ",'''nee to the AM'RC b •
funellon of the A.rmy Mathematic. Stearin.
Committee. which Il::Dnve.nft .t le.. t twke &
,.ear to revle,., the atate-o(·the--art .nd to male,
putLnt.nt ruommenclation•.

The committee is composed of rep
resentatives of the Chief of Research
and Development, The Adjutant Gen
eral, Deputy Chief of Staff for Mili
tary Operations, Assistant Chief of
Staff for Intelligence, each of the
seven Technical Services, the Human
Resources Research Office of George
Washington Univel'sity, and the new
ly established Research Analysis
COI'poration (successor to the Opera
tions Research Office).

Basic to all AMRC research is po
tential application of resltlts to An'lli
problems, either im'mediate or long
range. Men with established ,..epu
tations for matJumwtical brilliance
are given complete f,..eedom to think.
BItt thinking is conscious III and pri
marily oriented toward militartl "'e
ql"rements. Regarding this objective

Dr, Tierney Appointed Chief
Of ARO Mathematics Branch

Dr. John A. Tierney has been
named Chief of the Mathematics
Branch, Physical Sciences Division,
Army R«search Office.

Formerly an associate professor of
mathematics at th« U.S. Naval Acad
emy, Annapolis, Md., fOI' 16 years,
Dr. Tierney has taught mathematics
at Vanderbilt University, Nashville,
Tenn., and Nor w i c h University,
Northfield, Vt.

Dr. Tierney received a B,E. degree
in mathematics from Central Con
necticut State College in 1939 and a
masool"s degt'ee in mathematics in
1942 f.-om Columbia University, New
York City. He earned a Ph. D. in
analysis and applied mathematics
from the University of Maryland.

Dl·. Tierney is a member of the
American Mathematics Society, the
Mathematics Association of Amel'ica,
and the National Council of Teachers
of Mathenlatics.

the AMRC has published a brochure
which states:

"F01' the Army the advancement of
mathematical theory in the ftelds that
have manifest relations with engi
neering is clearly desil'able. New re
sults to be obtained in these fields give
high promise of usefulness. To culti
vate these fields to the exclusion of
others would, however, be to wager
against the future. It would be like
subscrihing to the belief that human
ingenuity has found the ultimaoo....

u/Ntotlc« of tu JXUlt art mattM' itt. ~hich
moth.enUltical 4odn"u tACit. Wlr. COftCail1e4
oxd 4ft/doped owly u theoretical .tMilchtrt••
1uil'\ '"0 pr08Ptcts of ClPpli<:abilitr .~c.pt to
fu.rlAer tA orPl, w~re hddettlll pro;e<:tea. i"-to
eztrclndy practif"al roles. 'ndred h~h. Q pT(Joo

;uti<m mo." 1l'dl .earmark aM. advoJtc:e that i.
"h.nonlenal. "ot ,""reb Q. fortford ,up.

"Only recently, number theory and
symbolic logic were among the purest
of mathematical disciplines. Yet
they turned out to be crucial for the
extraordinarily practical departures
of numerical calculation and data
processing for which the elech'onic
computer is accountable.

"The Army l'tcognizes these facts
and therefore spl'eads its mathemati
cal in terests widely. Of COUl'se it
proportions its support in large
measure to the promise that a project
holds. However, it regards investi
gations in all mathematical fields as
within the bounds of its concern."

Summing up the importance thE>
Army attaches to operations of the
Mathematics Research Center is thE>
staooment that:

·'The roundlns out of ez:I.'tln.. UleorJn and
the c.rutlon of new anu. and the. prol'nuivlII
di c:overy and pe.rfection of mathematie.l meth
od., .are amOTIlr u'e mOlt Important dnJderata
'or the futun:. TMlr promoUon II vital. it the
Country'. technolou ia not to be allowed to
lap. from. le:adinr position:'
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?tf·I1A loaded with radio set (AN/GRC-3) units shows proper positioning ROd
cllshioning of set to protect it against impact shock on landing from airdrops.

center of the loa-d if tumbling 01· cart
wheeling of the M-4A during descent
is to be avoided.

Briefly. an ideal type ~aahioninl' material b
Ohe which en,he- at conllant force thTOUirh
out itl ranl'f: of de1ormathtn. Thi. ~hara~te.-·

btte: of the mate.-iaJ maku it • more eOident
eneru ab,ol'Mr than other b'pe, of cUlIhion
InJ'. The ~ommonl)' ..... iI.ble idea) type enUI7
ab.tOrber. were unduirable (or onl! reuon or
a.nothu in thlt. 1p«16~ application. By ex·
perimenUn. with varioal IlcometricalJy shaped
pad, of pla,tie typel ~ushionlnl' muerim, •
••tiafadory pad __ obtained.

In load duianl where ouaah'e car.o "pUe
""h WinE wa.ted it ... found. In many In
Itanee.. that the exterior pa~k.""nl' ~ould be
removed Itom .u.ppl, itema

l
thereb7 inereutn..

tbe. p..,load wlthOQt ..rifie .0.. impact aims.

Th. ",hoc"" .,.atillg of eft ittm WOol 1<»,.,t4.
to btJ tho "1.03t imMrtant {actor i." dmgni-n.g
"Proper loa.d .y,tema: for atri4l cUliueY)f drop•.
With (I. k"olc£edge. til an ittlll's .hock! rating,
it u. pO.lfible to duig" cKlh.iotu·"" "f/3t~..
1uAieh lOilL "ot penn it the trcl1t.sfer of impact
10t'eeJJ of Cl I1r~at8r -magnitMM th.an the IJhock
'f"atillg of the item bein" protected. There
fore. loit}wwt tUhulll" fe.fiJlI1 m loud, it caJl be
'f"e'cuonably """,red t1t.at a 81JeciJi~ load tuill not
be d4nl4Ded in aft airdrop.

SPECIFIC FINDINGS. In the
design of loa-d systems problems were
encounte1·ed which were peculiar to
specific load types. For example:

A difficult problem in protecting the
AN/GRC-3 radio set against dama-ge
was how to cushion it against the
shock produced when the M-4A con·
tainer topples over after impact. The
distance between the radio set and
the side walls of the M-4A container
provided for only a very small stop·
ping distance. Consequently very
high impact fOl·ces could be expected
with conven tional energy absorvers.

To reduce the impact forces to the
lowest level possible, it was necessary
to experiment with various types and
sha-pes of cushioning pa-ds. The in
tent was to develop a cushion pad of
foam type plastic which would ex
hibit, to a large degree, the force-de
flection cha-racteristics of an idea-I
type cushioning ma-teria\.

Drops from heights as high as 60 feet
upon a concrete 600r impact surface
are made in this dropshaft facility.
momeUrI (very fr...Ue item_) __ eliminated.
by orientinl' the thermometera In the ldtl 10
that their lonllrltudlnal axe.. were perpendlcalar
to th~ Impad fOI'~e.

Another example was the cylindri
cal tin cans used in the ration packs.
The cans have apPl'oximately 10
times as much resistance to impact
forces applied along their longitudi
nal a.xes as to impact forces applied
perpendicuJar to their side walls.

Load distribution between items
was also found to be a-n importRnt
factor in damage prevention. In
many load systems plywood load
spreaders were used between the com
ponents to obtain better load distribu
tion. If the layers of a- load were un
symmetrical with respect to the
longitudinal axis of the M-4A, these
layers were alternated to produce a
load whose longitudinal axis coincided
as closely as possible with that of the
M-4A container. This was deemed
desirable to assure proper orientation
of the container during descent.

An important design consideration
Ss that the center of gravity in a load
should not lie aft of the geometric

QMFCI Studying Load System Aerial Delivery Problem
By Matthew A. Venetos, Chief, Research and Methods Analysis Branch

Container Divrsion, QM Food and Container Institute for the Armed Forces
Supply and re"u,mlv bv ,,;r w'11

play an increasingly vital role in lo
gistics. The general concept of sup
ply by aerial delivery containers has
been employed for some. years. and
even supply by missile is not entirely
new. having been tried out, as a des
perate expedient, during the Battle
of the Bulge.

Investigations being conducted at
the Quartermaster Food a-nd Con
tainer Institute for the Armed
Forces. one of the laboratories of the
U.S. Army QM Research and Engi
neering Command. are di rected to
ward a hill"hly important phase of
aerial supply research-namely, the
design and evaluation of load systems
to be used with M-4A aerial delivery
containers carried by high-speed tac
tical a-ircrRft.

IMPACT FORCE AND VELocrTY. &1••
tion. to probleJt11 of impact daruge to alr-de
liveud luppliu require ClltPtrimental data In
order to determJne the d,nifitance 01 sut:h
'adon .1 (a) item "fn..ml7:" (b) the odcm
t&tJon of the unit. In a civen load. and ee)
~he type and po.ltionln~ oC euthionin« ma
terim ned'ed to proted ,hock-H'1lltive Items
auc.h .. hl.h explolive. amm'Qnttion, mediu.1
Instruments. radio seta. ete. -

Interrelationships of these and
other factors on specific load systems
are checked out by QMFCIAF engi
neers by means of simula-ted airdrops
in the Institute's dropshaft fRcility.
In the shaft, drops from a height up
to 60 feet can be made upon a- con
crete floor impact surface. The data
f"om free fall tests of M-4A loads are
measured by electronic instruments.

When the results have been ac
cumulated they are utilized in the de
sign of load systems. The systems
vary. naturally, with the types of
load. Several systems are now ready
for the a-cid test of actual airdrops.

lutnURt'1Itatio1t. Co meUVTC- impact velocity
if baaed 01\ (l: tim_ i ...terval ftU!Ur t4'rre14tt'd
'With two 'PllotoceU. aftd lipM aovrcu. Whew.
thd faJli'tll1 M·4A. eOw.tai'ftU euta the fint lipAt
bUM it .tart.' tJt.. 11\.ter. a"d .top_ it tiOM1I
it C'l&t. tla" aec01'td lip1l.t b«attt. Tn- ",otter
'1t!'cordt tM tim, 7'"eC7Mired to travel the tl~.ta,," bet'we.,. tM beam. and ' ..peet vdoeitll
i8 obtaittd u.."'.from bll eatc.latio".

With regard to the determination
of impact forces. use is made of an
"accelerometer" which measures the
deceleration values acting on the load
at impact. By the use of Newton's
Second Law of Motion these decelera
tion values are readily converted into
the corresponding impact forces a-ct
ing throughout the load.

GENERAL FINDINGS. What hu ....n
learned to date with ncard. to the pn!unUon
of Impact dam.we r Some CIinerl. dealp prln
elplu wlrleb have evolved fro:m thit .tud.r an
... follows:

The orientation 01 an item with rupect to
the dI.redion of the hltPacl locce u.n elleel
"ll'lftcantlr the Impact rubtanu of ••,..te:m~
One example of thi. Mdlrred. In the drop teat
of medieal tAu. BreakaP to cUnleal thu·
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ARO-D Arranging for International Symposium

• • •

ADVICE TO AIDES. You may be
interested in the following hit of
Persian advice given in The Gulistttn
of Sadi (1184-1292) to aides and staff
assistants, on how to get ahead. I
don't know how many people take
Sadi seriously nowadays.

The viziers of Nushh-van happened
to discuss an important affair of
State, each giving his opinion, accol'd
ing to his knowledge. The King like
wise gave his opinion, and Barzachu
mihr concurred with it. Afterwards
the viziers secretly asked him: "What
superiority hast thou discovered in
the opinion of the King above so
many other reflections of wise men1"

The philosopher replied: "Since the
termination of the affair is unknown,
and it depends upon the will of God
whether the opinion of the others will
turn out right or wrong, it was better
to agree with the opinion of the King,
so that, if it should turn out to have
been wrong, we may, on account of
having followed it, remain free from
blame. To proffer an opinion con
trary to the King's means to wash the
hands in one's own blood; should he
in plain day say it is night, it is meet
to shout: 'Lo! The moon and the
Pleiades' '"

THE WAY OF REASON. Pascal
noted in his Pemees:

"M. de Roannez said: 'Reason...
come to me afterwards, but at first
a thing pleases or shocks me without
my knowing the reason, and yet it
shocks me for that reason, which r
only discover afterwards.'

"But I believe not that it shocked
him for the reasons which were
found afterwards, but that these rea
sons were only found because it
shocked him."

• • •

Lt Col Frank R Greer

University of California; George
Wald, Harvard University; and J. H.
Gould, National Bureau of Standards.

Dr. George M. Wyman, Director,
Chemistry Division, ARO-D, is in
charge of arrangements.

27 Army Officers Add Meaning
To Air Passage During Flight

Air p..ace ha. t.a.Un on a ne.. me..Din..~
RtcenUy. 11 Replar Army olleen made ..

3-hollr 8:laht from AhenlUD. Md., ..hue th*,.
had attended the Ontn.n« School. to Recbtone
Anenal. Ala., lor .. .PeeW lndoctrina.tlon
coarse at the Armr OrdnaD.ce Guld-eel MJ....ile
&hooL

Enroate. _me n.ooo fHt abon the App.
ladllan MoantaJN~ the7 took • 2·hoUf lIJdtten
examlnaUon on what tb.,. had learned aboat
the Arm,.', lateat ",upona.

The,. all l)Uttd.

Harvard University as follows:
"Unless a large number of edu

cated, conscientious and dedicated
men, born since 1930 soon decide,
despite known or supposed dangers
and disadvantages, to devote their
lives to the public service, they wjll
find those Jives impaired, and perhaps
destroyed, by the decisions of others,
less well equi pped than they, who
have seized the places of power that
should ... and could ... be theirs."

Chemical Corps officials said 51 of
the 80 technicians showed a high in
terest in Government work. Twenty
five indicated a desire to work at Dug
way as civilians.

Charles T. James, Civilian Person
nel Office at Dugway, asserted that
the program "has paid off for Dug
way by providing a reserve of 25 p0
tential employees for hard-to-Iill po
sitions, and may well prove valuable
to other Army activities and Govern
ment programs."

Ordnance Officer Receives Award
For Building Depot in Cambodia

Lt Col Frank B. Greer, special as
sistant to the Commanding Officer of
Picatinny Arsenal, Dover, N.J., un
der whose guidance "the first mod
ern Ordnance depot in Cambodia was
established," has been citel for meri
torious service.

Col R. R. Klanderman, Commanding
Officer at the Arsenal, presented the
certificate and added his praise for
Col Greer's achievements during his
recent 2-year tour of duty with the
U.S. Military Assistance Group.

Col Greer is a veteran of nearly
20 years' service in the Army. He
served in the Africa, Sicily and Italy
theaters during World War II, and
France and Germany after the war.
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An international symposium on Re
versible Photochemical Processes, or
ganized by the Chemistry Division of
the Army Research Office-Durham,
will be held in late March or April
1962 on the campus of Duke Uni
versity, Durham, N.C.

Attendance will be limited to ap
proximately 125 scientists of the Free
World active in the subject area. In
cluded among those invited are scien
tists in the United Kingdom, Switzer
land, Sweden, West Germany, Hoi
land, Belgium, Israel and Australia.

Serving as an Advisory Committee
for the Symposium are Professors H.
Byring, University of Utah; L. J.
Heidt, Massachusetts Institute of
Technology; Gerald Oster, Brooklyn
Polytechnic Institu te; Melvin Calvin,

Good results are reported for a
method of attracting scientific and
technical personnel to Government
service initiated by the U.S. Chemical
Corps at Dugway Proving Ground,
Utah.

Enl isted men serving in the a rea
are being briefed on the advantages
and opportunities offered by Govern
ment service upon completion of tbeir
tours of duty with the Anny.

Speakers representing the military,
the Civil Service Commission, civilian
scientists in the Chemical Corps and
the Civilian Personnel Office at Dug
way are stressing the critical need for
young people with formal technical
training to enter Government service.

Eighty soldier technicians attended
the first briefing, at ",hich the theme
was summarized by Clark Stohl, Salt
Lake City Field Office RepreSentative,
lOth Civil Service Region. Mr. Stohl
quoted the Dean of the Graduate
School of Public Administration at

Dugway Bids for EM as Civil Service Technicians



Outstanding employees at White Sands Missile Range, N. Mex., who have been
named to take a year's advanced university training at Government expense
are show'n with Col Paul W. Albert, Commanding Officer, U.S. Army Signal
Missile Support Agency at WS fRo LeIt to right are P. J. Short, William S.
Agee, Gerald I\fohnkern and Louis D. Duncan. Agee, who has a B.s. degree in
physics, will attend Purdue University. Short and Duncan, both mathema·
ticians with M.S. degrees. and Mohnkern, who has a B.S. degree in physics,
will study at New Mexico State University.

Vicksburg Station, Redstone Arsenal Organize JETS
Army personnel at the U.S. Army eral of the Army Ordnance Missile

Engineer Waterways Experiment Command and a national director of
Station, Vicksburg, Miss., and at JETS, and Edwin M. Bartee of the
Redstone Arsenal, Huntsville, Ala., Huntsville Center, have attended 01'
al'e looking forward to the gl'owth of ganizational meetings of JETS at the
Junior Engineering Technical Society Redstone Arsenal.
(JETS) organizations after partici- The Universities of Alabama and
pating in organizing JETS programs. Auburn have both been designated as

JETS, a national organization, is a headquarters for JETS in Alabama.
cooperative program by which indus- Primary purpou of JETS I. the U'plontion

•• ..• of ule(1r::t .nd e.nlrln"rln... The cJqb. elect
try, eng'lneerlng and SCientific. SOCle- t.heir own officer. to conduct reeularly Iched-
ties and educational institutions work aled meetlft"" Guidance is prorided b7 •

• teacher adviser. aelected from the rac-uUy or
together to encourage and aSSIst tech- the IPon~rlne Icbool~ a.nd In enelneer adviser.
nical and scientific programs in high At a typlea1 me-dinE' a .tudent or P'Oup of
schools. !'~~StlAc:te~r::I·\1nit~~ri~hh~n(~~~.~d

1 M· . .. JETS ....ch dub by tbe JETS National Hudquarten
n lSSl$SlPPIJ a program.t Michlwan State Unlvenlb'. Such topics as

was established during the 1960-61 ,..tinE and t.,t ••alom.n', Ln.....m.ntati.n
h I . h f th ti h' hand contmJ, bleh ~mpenture materi.l••nd

SC 00 year In eac 0 e ve 19 procesUI. caner-a and schoianhipl. forminK of
schools in Warren County, where. the matulaJ., and OthUI arll!: dia~a.ud.

~rmfs Waterwa~s Experiment Sta- Army Recruiting Women in
tlon lS located. ThiS :was done through The Army has initiated a program
the .efforts of an adVisory board wh~se to encourage young women to become
chalrman was ~. B. Ca~pbell, Chief occupational therapists in the Army
of. the ~ydraultc AnalYSIS Branch of Medical Specialist Corps.
the StatIOn. Courses will be offered to' qualified

Five Station engineers served as juniors or seniors enrolled as full-time
engineer advisors: Z. B. Fry, Flex- students in accredited college or uni
ible Pavement Branch, Soils Division; versity programs which include a
T ass 0 Schmidgall Hydrodynamics course in occupational therapy.
Branch, Hydraulics' Division; L. J. Applicants must be unmarried and
Hess and G. R. Cole, Army Mobility between the ages of 18 and 28. Those
Research Center Soils Division' and selected will be enlisted in the Wom
C. W. Denzel, 'Hydraulics An~lysis en's Army Corps, Army Reserve, with
Branch H draulics Division. pay and allowances of mo.re than $2?0

, y a month. After graduatlon they w1l1
Maj Gen John A. Barclay, recently be commissioned as second lieutenants

retired as Deputy Commanding Gen- in the AMSC. Prior to certificatiOn
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USASRDL Reports Testing
of FM Radio Remote Control

Remote control of a new family of
tactical FM radio sets is announced
by the U.S. Army Signal Research
and Development Labol'atory, Fort
Monmouth, N.J.

The new equipment is undergoing
service tests by the Airborne and
.Electronics Board of the U.S. Conti
nental Army Command at Fort
Bragg, N.C The AN/GRA-39 group
consists of a control at the radio site
and a control at the remote site, con
nected by a field wil'e to permit relays
through any tactical switchboard.

The remC)te control unit ill etIuipp~ with •
buUt-in audio amplifier and loudlplI!:aker. In
.ddlt1on to remote operation of the l'adjo nt.
the tontrol .-roup providu dupJeJt telephone
(:ommunif::ation and I-way IIhrnallng be.twun
the radio lite And the remot.e. Jocation.

Capable of operating the new AN /
VRC-12 family of FM ndio sets from
a position up to thl'ee kilometers from
the l'adio site, the control unit is
transistol'ized and operates off regu
lar flashlight batteries. Both units
are 8* inches high, 8* inches deep,
and 4 inches wide and weigh approxi
mately 10 pounds each with batteries.

Tlle remote control was developed
concurrently with the new family of
FM radio sets under a contract with
the SIl·omberg·Carlson Co.

Watervliet Opens New Laboratory
To Expal'ld In-House Capability

Watervliet Arsenal at Watervliet,
N.Y., recently opened a new mechani
cal laboratory as part of a long-range
program to establish complete in
house research capabilities essential
to its weapons development mission.

Dr. Robert E. Weigle, Chief of the
Research Branch, said the facility
provides sophisticated equipment for
analysis of weapons component ma
terials, including tensile strength,
fatigue and other propel1.ies. Actual
firing temperat'l11'e conditions for gun
metals can be simulated up to 1,500
degrees.

College as Therapists
as occupational therapists they will
attend a 36-week Army Clinical Affi
liation conducted at selected Army
hospitals.

Seniors and juniors who enroll must
agree to serve on active duty for pe·
riods of two and three years, respec
tively, after the clinical affiliation
course has been satisfactorily com
pleted.

Applications and complete informa
tion are available from the Army
Medical Specialist Corps Procurement
Counselor in each of the Army areas,
or from the Office of the Army Sur
geon General, ATTN: MEDPT-MP,
Washington 25, D.C.
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Col Maurer Heads Pathology Unit at Fort Knox AMRL
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4 Firms Share $20,272,201
For Explosives, Propellants

Foor contraebl totaUn&, '20~Z72.201 tOr the
production of ammun'ltlon and varlou com~
pone.nu for conventional ammunition. prope.l
lan.l. and UP108t"U, and m.inlJe war,hud...
wen awarded recently by the Depa:rtment of
the. Army.

A. contract for $6,,433,884. ....s awarded the
Herculel Powder Co.. WUml:nl1on. Del., for
In~odu(:llon of propellants and exploahea .t
Radford Arlenal, Va. A.bou.t JOO additional
workers ~'iIJ be required.

Thf. Bant,. Aluminum SBlr.•• Ine., TorranUi.
CaUf., received. 16."41,671 cont.ract (or pro
du~tJon of dauifi.ed .ammnnitlon Itema to btl
produced at Milan Arlenal. Tenn. Approxi
ma.tely 150 additionaL pe.rlon, will be employed.,

A $5,086,304 contract ••• aw.arded to MalOn
and H.Q;Il:r~Sil•• Maaon 00.. Inc•• Ne.,.. York.
N. Y•• for oroduction of 105 m.m. al'ld 90 mm.
carl rid Ire•• -and warheub for the HA.WK and
NIKE HERCULES ml.s.Uea at the Burllnl1an,
Iowa. Ordnance. PlanL

An award of U.61 0,342 to Da,. and Zimmer"
man. PhiI.delphill, iI tor production of com
ponenlll of fuzea. detonator! and primerl fof'
conventional item.. and medium c..tlber ammu
niUon. The work will be performed at th.
Lol"le Star Ordnant:e Plant, Texarkana Tn:.

The OE'doanc:e Ammunltlon Command. loUd.
m.• will administer tfle contr.eta.

Reservist Stacks Up Honors
In 19 Years With Engineers

Oscar P. Cleaver, Chief of the
Electrical Department of the U.S.
Army Engin"er Research and Devel
opment LahOl'atories, Fort Belvoir,
Va., recently was promoted from
lieutenant colonel to colonel in Mobi
lization Designation Detachment 39.

The first memher of the Labora
tories' Corps of Engineers Reserve
Unit to be promoted to full colonelcy
since it was fonned in 19Sd, Mr.
Cleaver is also the holder of more
work performance awards than any
other employee of the Laboratories.
He has received 11 "Outstanding"
and "Sustained Superior Perform
ance" ratings.

Mr. Clunr. who haa been with the La.
oratories in a military and civilian upadb
81nee Angult 1942, r.et:eived the Commenda.tIon
Medal for hi, unlce. trom 1942 to 1946. In
1957 he buame the tlrlt De.Dartment of the
Arm7 employu to be clto~n tc) .tteml the
Executive Developme-nt Prolrram at CorneD
UnivenllY.

The 56-year-old department chief
was awarded a master's degree in
electrical engineering by Yale Uni
versity in 1930. He received his
hachelor's degree from Georgia In
stitute of Technology, where he was
high man in his class for fOlU years.
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Artist's concept .of plenum air tread
(PAT) vehicle under preliminary in
vestigation and development for Army
Transportation Research Command.

sional organizations in the fields of
pathology and veterinary medicine,
he is on the Council of the American
College of Veterinary Pathologists.

Versatile Vehicle Would Ride
Continuous Air-Filled Track

Preliminary investigation of a new

concept in transportation-a vehicle
that would operate on a continuous
track of ruhher-impregnated cells
tilled with low pressure air, permit
ting it to travel over soft terrain or
water-was initiated recently by
award of a $20,000 Army contract.

The projected vehicle is called PAT,
for Plenum Air Track. Plenum is an
air supply chamber which can be pro
vided with air automatically if pres
sure is lost. The cells would be self
sealing if punctured. In addition, the
machine, which will probably re
semble a tank, would have self-clean
ing tracks, with air blowing away
mud, dust, or snow

Pla·ns call for PAT to travel about
10 miles an hour on water and 50
miles an hour on highways.

Under the first phase of research,
Chance Vought Corp. of Dallas, Tex.,
will design and construct for the
U.S. Army Transportation Research
Command at Fort Eustis, Va., a half
scale test bed of PAT.

ERDL Human Factors Chief States Views at Conferences
John F. Christian is acting chief t1.c." at thc Firat Intcrnatlonal Coner'" 0..

f th I . d H F ErgonomiCl at Slo<kholm, Swcde.n.
o e new y orgamze uman a~- ·Mr. Christian's paper was a plea
tors Branch at the U.S. Army Engl- for a mOl'e comprehensive type of
neer ~esearch and ~evelopJnent Lab- human factors engineering. He con
oratorIes, Fort BelVOIr, Va. tended that human factors engineer-

Attendees at the Seventh. Annual in is not bein applied as effectively
Army Human Factors Engmeermg g.. g d b th
Conference this month at Ann Arbor, as It could be to p~o ucts ecause e
M· h h d h' t human factors engmeer lacks a back-

lC., ear 1m presen a paper d . .. . d
titled "A Human FactOl's Review of grtohun

t
. m engmeenng, economIcs an

es e ICB.
the Crew. Compartment of. the ,!'-l'm- E,gonomi.. i. a wo,d coined In EnglUld t.
ored Veblcle Launched Bndge. Co"c, the "onatom.lcal. ph~.lologi<al and • .,._

Durin.. Ute Bummer Mr. Christian pusente.d c.holoaical study of man in hI. workJnI en~* pape.r, ·'Erconom.in--PaUiative or Deftnl" vironmf.llt," thu baman futora e:nclnee.rin....

ERDL Recognizes Employees
In 33 Promotions, Awards

Col Fred D. MalUer, internationally
recognized as an authority on viral
di eases of domestic animals of eco
nomic importance in Africa and the
Near East, has been named Director,
Pathology Division, at the U.S. Army
Medical Research Labol'atory, Fort
Knox, Ky.

As Director of the AMRL Path
ology Division, he will be responsible
for the animal pathology aspects of
many research programs.

Previously Chief, Veterinary 'Pa
thology Division, the Armed Forces
Institute of Pathology, Washington,
D.C., his duties included direction of
six l'esearch projects, including the
pathological evaluation of irradiated
food, malignant lymphoma of domes
tic animals and cosmic ray studies,

Col Maurer hu writtf.n & number of artidu
pointin.. out the danger or ponible 'mPOrtation
to the United St.tu of diseases lor which there
i. no known GUt:e. IItieh .. rtndtrpellt. infec
tiOUII bo~ine ,rhinotreeheitls. bovine. pleuro
pneumonia. African swine. fever, hoI' molera.
and Rift VaUey fever.

A native of Idaho, Col Maurer re
ceived his doctor of veteriuary medi
cine degree at Washington State Col
lege and his Ph. D. degree at Cornell
University, Active in many profes-

2 Major Generals Put In 69 Years

Two Al-my general officers retired
at the end of August after a combined
total of more than 69 years of duty.

Maj Gen Charles G. Calloway, Di
rector of Operations, Office, The
Quartermaster General, Washington,
D.C. retired after more than 3.2 yeal'S
of active duty; Maj Gen Richard G.
Prather, Headquarters, Sixth U.S.
Army, Presidio of San Francisco,
Calif., served 37 years.
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Lowell H. Barnett, formerly Chid of the In
duelriat EncinurIn,. Branch, U.S. Army En
gineer RelH!llrch and Development Laboratoria.
Fo'rt Belvoir. Va•• haa been promoted to A.t~
.iltAnt Chief of Ihe EngineulnK' Deputment.

Presentation o'f certificates m.arking the
(t'rnde promotion. af U employeea at the Lab
oratorie and of var:iou. awarw. to 20 other
employees took p]~e reeentl,. lilt (I'oct: Belvoir.

"Oubtandin... • pe.r:foTrnann Tatln.. and
"SWIlalned Superior Performance'· swam
were presented. along ",·Ith ush, to Mn. lmo
lJen~ King, SUO; Mrs. Yvonne. A. McCray.
StOO; Bnd Mn. Carol A. De.nt7, $100. ·'Sull
tatn,ed SUj)trior Performe.nce" award. went to
Cbadea Dean. 1200; Louis J. Lone, George
Same. and Edward O. Quinonelll, '240 each;
FerdInand M~ Berry. Mrs. Shirle.y Harril, and
Mrs. Marie S. Fra'veJ, II 50 each: And Mr••
Laura J. Tull. 1.00.

Letten of pate.nt, and cuh awarde of $50
each were presented to T. B Edward.. Bnd
Jamu E. Molc:onl. c::oinve.nlor, 01 a mechanical
lo.m a-eneralor. Jobn F. Christian a]80 re
ceived Ie-tten of patent foE' an improvr.mecnt to
an eye wash fountain.

Award. for bulefldal .-n'lt-lltion. went to
WilUe J. Daniel:s. ME'S. I~ne M. Gilroy. Jerry
E. Bur.dolu. M.... Margaret T. Amue.n. Mrs.
Elda A. BOCCIi. and Chandlt.r Stewar-L



tors already wOl'king for the defense
establishment. A recent report pre
pared fOl' the Council and the three
services by Arthur D. Little, Inc.,
points out there are many "innovative
technical personnel in military lab
oratories who may make technical
contributions as individuals outside
of theil' assigned work."

GOtlt:rnnlfllt reMarchers 1ta,,~ a. kead 8teln
1uk!"-", the'u ex~rcjlle their invcmtive. .pirit on
their tnV'lt tittle. accordi."" to the Litele Report.
bl!C4'W"t: "tMII knotO 1vhGt the tt:c:h.nical prob
lema 41"6••• , TheJl have accen to 'Prior art
in the.rt6 fields. . .. Th-eu GT'e BUbit:ct to mini
1num .ecu.ritu Tutriettmt.. . •. They ClTe al·
ready oT1l4,"ized at a. reaOUTC" unlike indi
viduala itt otluJr 84tti,lQI."

For their efforts, civilian govern
ment personnel can get up to $25,000
under the Government Employees' In
centive Awards Progl'am, and can
also receive other awards for the use
of theil' inventions.

Dr. William B. MeCiean of the Na'YY re
cel'Y~ S25.000 fGr hi. development of the Sid.
W"inder mi••lle. RuentJy three aderd'lsu from
the Army', Picatinny Arsenal in New Jerte,.
.pllt U.5,OOO for thell' development of nuclear
weapon" including. "",uhead for the portable
DAVY CROCKETT miaaiJe. (See "Army R&D
Newsmagazine," .lane. pa,re 1.)

Inventive civilian Government em
ployees enjoy an exclusive privilege.
The Commissioner of Patents may
grant them a patent without payment
of fees if the head of a department
or agency certifie3 the invention is
used or likely to be used in the public
interest. The applicant must state
that his invention may be used by 01'

for the Government without payment
of royalty.

Each month the Council receives
approximately 1,000 letters from as
piring inventors. About 100 are
from persons with scientific, technical
backgrounds whose proposals are di
rected to the solution of valid national
defense problems. The Council staff
rejects about 70 because the idea is
not new, 01' not superior to an alter
native method. Sent to the appro
priate military agency for investiga-

'nventors Council Supports DOD
In view of the increasing trend to

ward team reseal'Ch, coupled with the
soaring- costs of modern labol'atory
and technical equipment, the question
ari"es: Can independent inventors
working alone contribute anything of
value to the national defense effort?

Milital'y planners think so, and be
lieve that what are presently fuzzy
concepts in the minds of'imaginative
men could produce many of the in
ventions this Nation may depend on
for future security.

11Iey reeaIl ruefully that it wes an America.n
ac::ientiat working alone. Robert R. Goddard,
who developed mum 01 ihe rocket technology
ultd by the Gtrhl&nll to build the V-II and
V·lh. though his work went almolt unnoticed
in this l:ountTy.

The N,tional Inventor. Coonc:iJ of u'e D~

partment of Commerce has the job o'f Insuring
that the I'e.niul of men loch ad Goddard I,
phaced ftt thee dispo••1 of the Dep.Ttme-nt of
De:fcnsr.

Though billions of dollars are spent
annually to have large companies and
military, industry, and univel'sity
laboratories join in research and de
velopment to' improve or innovate
military essentials for national se
curity, the Department of Defense is
increasingly alert to possibilities of
valuable work done by independent
inventors.

In ltimulatlnlr a.nd encouraeln. the ind~

Pltl1dent. DOD leaders are mi"ndluJ that durlnll
the put 50 yur, indlvidualJ. working without
ol'"gilnh:atlonal .uppor1:, wel'"e eitb.:n <enth'el,. re
.ponsible for or played a major role in: evolu
tion of Jet engines, nrrDo-eompa.ll8e•• heUt.opte~.
ror:keb. automatic pn.. i1us:penlion tank••
noise-leBI Bnd ftaahleu muhinteunll, the uYo
tron, the Sidewinder miune. and many other
valuable milJtarY products.

Basic functions of the Inventors
Council are to let the independent in
ventor know what the Department of
Defen:e needs, and to let the Depart
ment of Defense know what the in
ventor has come up with that may
be of use.

The first function is fulfilled by
£ending to known inventors a pam
phlet listing "Inventions Wanted by
the Armed Forces," which is updated
periodically. An Army R&D re
searcher confronted by a pa.rticularly
baffling problem can get other inven
tors throughout the country working
on it for him by describing what he
needs in the pamphlet,

The second function is fulfilled by
processing and evaluating ideas sent
to the Council and sending pertinent
ones to the appropriate military or
ganization,

lTll'tidted bJl the ArM"1J in 1960 104t an 8Avol_
1oI-nttl: Problems Guide (aurTe",tl" bei'1'l9 updated.)
L'ati1'lq aU the R&D ilU'~ 'itt wh.i~h. tA.e D~-rt.
'7I'UI"t of th.~ A r'l1l.JI it le~kinD help ,uherev-er
help can be found. Volu.me B~ 'U1t.clcuttified and
lUrl1i.Ltblfl t.hflreforff to a'tlJlO"~ 1''ftLeruted. li.ted
330 :problema in the pR",it:al. life, etl1riron.
'1l'L4fttaJ.. p'rJ~hotogi.c;al. and .ocial scUncp-Q.
ferWe fi~ld. for i"dependent. lookinll for R&D
idea.8.

A valuable source of inventive ideas
comprises technically trained innova-

in Encouraging 'ndependent Creativeness
tion, about 20 of the remaining 30
proposals are Tejected as unsuitable.

Consequently about 120 inventions
are placed with the military establish
ment each yeal' that have some value
and deserve laboratory investigation,
How many of these are finally accept
ed in one form or another is not
known by the Council, because at this
point the military agency deals di
l'ectly with the inventor a:1d the
Council steps out of the picture,

Edablished in 1940 the Coul1cH. by insurlnl"
inve.ntatl that their inve.ntlana will be evalo..
ated and sent to the proper ag~"c,.. h•• become
a valaabte 80Ut:'r:~ of new ideas for military
reda,reh.

The Council employs a full-time
staff at the Department of Commerce
which does the actual job of screen
ing and analyzing the inventors'
ideas. The Staff is comprised of
engineers, chemists, physicists, and
other technically trained personnel
who are awal~et through continuous
study, of the changing needs of the
military establishment.

The Council vrotec~ i-nl'etntorlt 'tuh.Q dQ 'ft(:lt or
ca11not patent their i"al b2i holding aU '114
te-ria[ SUbittitt~d in. strict C(Yl'lJid~Hu:e 4P1d bl/
t'o.kJt'n-l1 aU pouible S(ffPB to safeguard Oft i,"
'tJ,entor's rioMs. Eack propoMl i.t outDmati.
(:(dly ata,nped 'Jcit~ tke dlJte a'J1d hO'l.4-T .,.eceived
by the COKftcil-6'Vide,u:e alllJalil a.vauable in
a:n.t/ .fIubseque1lt eanerover." over priority of i1t
vfl'ntor8hip.

The Council does not send back to
the would-be inventor his proposal
even if it is rejected. Past expel-i
ence has taught the Council's staff
that an idea l'ejected today may be
useful tomorrow.

During WoHd War II, a plan fn!"
an electrical firing device was at first
rejected because there seemed to be
no use for it. Several months later,
when an e.lectrical initiator was need
ed for the bazooka rocket launchet·.
the firing device was taken from
Council files and put into production

Undn con.idt'utlon i. a propo.al to e:Epand
the CountU'. duties from thOle of a middle-
.....n between indh;dual inventors and the mili
tary to that of a pilot rQurch and develop
ment orC'anizalion ftnantin.. the makin... of
fll"d~lItall"e mode'" oof pl"omi.lng Ide•••

The Little Report conU71ds that the l1"~Qt
re"Ol4rCl'" oJ illdividllal i7r1l6ntor. availoble to
the 17Ii1it4rll I:lJtabli..,. tnent W not bei110 fll.Uli
utilized, Q,Jld that the foreuoi11D proposal 1uovld
do ,tRuch to Sl!cure m,anJJ mor« uaeful t'dtaa for
milita"u appyaillal.

The Report also t"tcOm"lhetuU passage of leg
i,lation thot 1uould 1)ef'<mLt the Government to
provide more tlum,trOUs and more libflrol oash
all.1ards fOT i7l11e,,,tion8 submitted ta the ,creen
il1D offil:8.fI and used by tu .lLilitaru.

The Report ,taU! LlLat grflater i1tctntivu
"UtaL be givel1'\. to the ~rivllte 'n1!'entor in order
to allOlO th.e Gavernment tke fuU tl"e of hi"
k1Wwledllt-polsiblJl vital tQ J'UtKre 1«Iti01'lal.
B6curitil'.

Prelent Chairman of the Counril III Dr.
Cbll,rle.. Stark Dr-per, Oireetof" of lh~ Depart.
ment ot Aeon.utlc. and Aabon.aUn. I ....tru.
millntation Laborat'OO'. M.laachuntt. Inltitute
of Ter.hnoloEY. Secretary i. Romtr H. Ewlna.

Me.mbul of tbe Cotlneil repruenUng- the
mililan' unic:u are Maj Cen W. J. Ely, Di.
rector of Army R~sf:..reh. OffiCE of Chief of
Rueal'"~h a"d Development; Rear Adm L. D.
Coate•• Chid aC Naval Releart:h; and Brill Cell
Ralph L. Walllell, Dir«tor of Relurch and
Development. Deputy Chief o,t Staff for De-
ve.topmenl:. U.S. Air Force.
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James L. Cooper gives tbe okay sign to Alvin Reid to dose the tank batch.
Both men drive old tanks used as mobil" targets Cor test firings of missiles.

AOMe Tests Impact
Of Missiles on Tanks

One of the few men who knows for
ure ju,! how it feel. to he in a ve

hicle when it is smacked by a missile
say. it uis like running into a brick
vall blindfolded."

Ross Williams is the foreman for
a gl1lUp of ]5 Army Ordnance fissile
Command engineers who do their
t tinl'( at the receiving end. Safely
tucked behind the armor plat of
Army tanks, they ply their trade as
clay pigeons in a missile shooting
gall"ry at RPelstone Ars"nal, Ala,

Miui1u firf'd at the tanJu; are not armed
ith their hiah e-xploJive .... rhtad., ba1 the,

~omt: do on ranp like' lionll lonkiJ1& for lome-
thinit' to bite.

·'Watchinl' a mi"'l~ile (:ome .t 10U un be
dilfquititln ..:· .,.. won.. . • man DOL ."i\'en
to oyent.tement.

"Once my navigator, who was sup
posed to be telling me wher" to steer
the tank, got so fascinated with the

ight of a missile bearing down on
him that he fOl'got to give me direc
tions. I drove the tank into a ditch."

Williams and the othel' men who
pilot the target tanks work in the
Test and Evaluation Labol'8tory of
the Al'my Rocket and Guided Mis~i1e

Agency, AOMC. Theil' job, like that
of thousands of oth"r Army military
and civilian experts at Redstone, con
'ists of developing, testing and evalu
ating Army missiles.

In the case of antitank missiles,
the Army wants to know how well
they perform against moving targets.
The AI'my has found that live driv
ers operate the mobile targets in a

more ,'ealistic manner. They also
eliminate the need for a co tly and
not a effective remote control steer
ing system for the tank ,

Most of the tanks are World War
II types rescued from the scrap heap.
They are equipped with periscopes
so that the driver can be safely
"buttoned up" inside. In the pre..
periscope days, a man sat in the tank
turret to pee,' through viewing slits
and guide the driver sentPel below him
by tapping him on the shoulder to
indicate a change in direction.

"Now Ih-t ,,"'I!""e .ot perbKopu ]'ou nevllr
know when the maaile I.e ..oina to hit yoa,"
William.. ...id. "The n.Yi ....tor u.Md to keep UI
puled, but now the drivel' i.I the only man In
the tank and he hu to kHp hi. e,.a on when
he'• .-om••••

During a missile test, the tank
drivel' receives the prefiring count..
down. Tbis insures that he has his
vehicle up to speed, traveling in the
direction and at the point down range
requirPel for the pa,·ticular test at the
time the missile is fired.

"These unarmed missil"s never hurt
the tank," Williams said. "Oh the
force of impact bent a tread once, but
tbat doesn't happen very often.

"Usually the test is over before
you have time to think about the mis
sile hitting th" tank. I don't mind it
at all. But they can look Cor an
other tank driver when they start
shooting with live warheads."

Army Leaders Meet in Washington
To Integrate R&D in Cold Regions

Wide-ranging discussions regarding an integrated cold
region RDT&E program for FY 1963 marked the Fourth
Annual Cold Regions R&D Planning Conference held in
Wa. hington, D.C., Sept. 28-29.

Reflecting the Army's increased R&D activities in
Alaska, the conference was keynoted by Maj Gen William
J. Ely, Director of Army Research, OCRD.

Presentations were made by representatives of all Army
Technical Services, the U.S. Contmental Army Command
(USCONARC) and U.S. Army, Alaska (USARAL).
These included discussions of planned research and testing
programs, personnel and support requirements, and fund
ing estimates.

Comments were made also by representatives of the Di
rector of Defense, Research and Engineering (DDME),
Deputy Chief of Staff for Operations (DCSOPS), Deputy
Chief of Staff for Logistics (DCSLOG), Assistant Chief
of Staff for Intelligence (ACSI), Human Resources Re
search Office (HumRRO), the Navy and the Air Force.

Representatives of all divisions of the Army Research
Office, Office of the Chief of Research and Development,
and of the Army Scientific Advisory Panel attended the
conference.

Dr. L. S. Wilson, Chief of the Earth Sciences Division,
Army Research Office, presided.

h

Ofcourse, fllert!f sft/I some Dl1gs;- bl1t
we 117mk we're 017 /I;e verge of (J re(J/
bre(J/(fl7roul17 !Jere. /I
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Chemical Corps Research Evolves 'Mr. America' Head as Mask Design Aid
A wedding of art and science ha_

produced "Mr. America"-a bronze
head with the size and shape of that
of the average American soldier.

MI'. America is one of 10 fhlely
. culptured heads at the U.S. Army
Chemkal Corps Research and Devel
opm nt Laboratories. Far from bemg
mere ol"llamcnts, the heads are valu
able tools for the people who design
and dev lop protective masks.

On these 10 headforms, whose con
tours and dimensions represent the
key facial types of the American sol
dier, are fitted the ever-changing ex
perimental facepieces created during
the process of mask refinement and
the development of new masks hy the
Chemical Corps.

T1Hfl h...dforma .n. not artiat cooct-ptina. of
£. pica. ,.cu. TIler "ere: created .nCl' • ade:o~
Utle uamhutlon 01 th~ heacb and tUft; of
3.101 mde memk~ of the Armr.

Fort~·-two caliper measurements
were made of each of the 3,107 sub
jcc ; 1,470 of the soldiers' faces were

CE Buys Spacecraft Kits
For Broad Geodetic Study

Delivery of spedal geodetic space
craf packaR"". for use in a worldwide
geodetic proln"am by the U.S. Army
Corps of Engineers is scheduled to
begin in No't"ernber und I' an Army
contract awarded to the Cubic Corp.

Designed for launching by solid
fuel vehicles, the package will be
used as part of the SECOR (Sequen
tial Collation of Range) system, an
application of radio ranging tech
niques to geodesy.

In conjunction with fOur In"Ound
stations, three of them placed at ac
curately surveyed points, the space
craft packages are expected to pro
vide improved accuracy and speedier
findings in mapping work.

Cooperating in the geodetic pro
lrl'am employing the spacecraft pack
ages are the U.S. Army Engineer
Geodesy, Intelligence and Mapping
Research and Development Agency,
and the Army Map Service

Measurementa of headform at the
Chemical Corps R&D Laboratories are
checked out by Eugene Sovinsky,
Chief of Product Development Section.

charted and "mapped" by usinl!' a
specially designed instrument called
a "faceometer"; 128 plaster life-size
masks were made.

Ten types of heads were selected as
key forms. These were created by
Boston sculptor George Demetrius

Head-on collision between a 105 mm.
target projectile and a .30 caliber
cylindrical pellet (right) at a com
bined velocity of about 20,000 feet per
second resulted in quite a nick in fhe
target projectile. Pellets were ftred
at projectileB in /light by Kientists at
the Ballistics Research Laboratories,
Aberdeen Proving Ground, Md., in a
study of the ell'ects of impad at high
velocities, which will help decide the
size and shape of future interceptor
missiles for defense of the ation.

and cast in bronze. Five of these are
u ed In basic desiltDs. Among them
is the medium headform, constructed
according to the mean of all the meas
urements taken. This is Mr. America
-the workhorse of the In"Oup.

Others in the baSIC set are classi
fied as "small," Hmedium-small,"
umedium-Iarge" and "large." The
remalning five headforms are "unhar
monic," representing medium faces
with deviations from the norm in
len~h, breadth and depth.

Duplicate sets have traveled widely
to serve a' precision-made modcls on
loan to the Office of The Sur~n

General, the Army Quartermaster
Corps, the Air Force and the Massa
chuetts Institute of Technology.

The hudfocftll alsa have madded for mU\J'
experlme.ntal lte.tJU other than. mUltat7 en a
n~~t loaJI. ba&iA to indQllh'y4 Pn)aI .a:I&'D8
fitted to tlwir rature, ba... come dwilian p..
lectin. equlpmen. sam .. dUft r&piratora.
.aldT .1....... cr.aab It......b:. weJdln. belme.
.nd. f~ ahielda..

APG Physicist Presented
Gordon Memorial Award

Morton Sultanoft', a research physi
cist at the Balli tic Research Labora
tories, Aberdeen Proving Ground,
Md., recently received the Robert
Gordon Memorial Award of the So
ciety of Photol<"l:aphlc Instrumenta
tion Engineers.

The award, pre ented at the So
ciety's S",th Annual Technical Sym
po iwn in Los Angeles, was in recog
nition of "bis exceptional contribu
tions to the advancement of photo
graphic instrumentation in the sci
ence of observation, recording and
measurement. 'I

A.. Chi.'. De:tonalion ~t1on. Mr. Sulbnotr
k.. developed and eJQPlo,ecl gnu.laaI and ori~

nal phatOlT.phtc tnatna..mentation tublquel In
the Ilud of the buie J)Iu.ka1 featun. ot u
plNiv rtllCtiotlL Se:ve.nI ,ean ... he de
v.lopfd • £.mera e.g.ble of reccmUn,c 10'.000,..
000 plcturu _ NeClIld.

11\te.T1'latiort4U)I reeo.Dft.I.t~ct 41 G l$:Jt!lttJ1 u
pflrl itt thAI :lield of t&Ura.-AiDH,,_ ovtical, ~ordi.". M }uu bll8ft pr4iud. fo,. h&. Urh
tUQ1IO ,,, It'iawtific ;ov.J"IUIb PMbli.ked i~ Enl1
10.,"" I_dia. JaP4_. tA4t SolTi4t Uaio,.. JY08t
Gerllaa"u, 4ftd lliTa.~l.
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