










































ASA (R&D) Reviews Problems in Major Policy Addresses
(Contmued from p<tge S)

·'1", fJjJ,d. th.w 'l'JIN1'tf tkGt our mi'Uta.,...
b'Ucl"eta ha1l6 11Io1rcha.led: tUJ ngn~Jica.71t incrMU
i1\ .ei.tttttijit. tKc'ltJ)01uer. lttIb. though. tAe budg­
et. ha.v. ,.ian\. steadilll . .. 1 do 1IOt fed tJLa;t
engil'luri"u ",Gnu a.u scUttWU' aal4riU
ItaVfJ rl$fJft, too le1Jm fChiell. Gr. u:ce.atil'''' b",t
I .t,.o"glJ/ lui tJaGt t.h.etl C4ftMt C01lti,," eo
itterM*1: at thue TaU. witAout .~ im­
'PlieatUnu to OIlY C01Ut.W. del..,.,.. opera.tio1'&I.

"This is an especially serious situa­
tion, since the level of spending has
increased in the three military serv­
ices, and is being augmented by
NASA spending which will be about
50 percent as great as the Depart­
ment of Defense expenditures for
basic research development.

If the demand frw .cint..ts and engineen
'InlMT tltu preuvre Jea4t to 4Jt MIen. nt.<w.
ra.pm Gcc:elltTGticm of lCIlariu. 'WI 'IuiU lIOt b.
able to a.Ll4i" .ow,. objecti.,,,., si.nee !hu. 'WilL
oot bf a. pToJ)Ortio-n.ate i.noreote in the "vmber
oj ,n." actu4i.lv rIIl1a.ged ill tM tedt.1\ical (lT~.

"SELECTION OF CONTRAC­
TORS. One of our greatest wastes
of scientific manpower is in the pres­
ent system of selecting successful bid­
ders on military projects. Quite fre­
quently, proposals submitted by 10 or
a dozen contractors require as much
engineering effort as the successful
bidder utilizes to conduct the develop­
ment project.

Hln otb~r worde, the wUUd en..l.Deerlnc
It-ft"ort 18 often eQual to the requlred. en­
.LDee:rln~ work. At the same tlm-e. ,lnoe
eadl of tbl! ~mpafl'" blddJn.. 18 mon
anxloua to obtaIn a. CGDtraet, eadt com­
pany usuall)' puts Its rno t creaUvfl en­
«lneoer. or scIentists to work WrltlDI' pro­
poenJa, and the- actuAl development work
ie done b)' h)e-n , ho II.ftI 1888 skJJlecL Tll.U
rf'8111hl not onh" In. R. wute of' our be t
tnlent but faU. to en,oro the hlJrbeflt
tltandard. d lJoed on vital project .

"ENGINEERING CHANGES. Lit­
tle need be said about this problem,
since it is so well understood by
both military project engineers and
industrial engineers. One of the
greatest causes of overruns and high
costs of military equipment is the
fact that changes are made after a
design is established and while pre­
liminary models are being built....

"Of course, some contractors bid
at prices which would be disastrously
low if changes were not made. After
the work has begun, they hope that
the price can be increased to a point
where a profit is possible, in addition
to covering the cost of the change.
Many of the changes will lead to
refinements that are unnecessary,
while others are vital. . . .

"lndutrial £ng;nUt". C4'7\ o.ui,t tea CI greet
dtGl if theJI 1viU take ~eru oppo"tutlitll to
deJfip", fK1I.Cti07l4l1U ftmpl4 .u.ttwL, o.n" if theJl
,uilL 4.tJoi4 t1l.8 temptation of 'Un"ece884nlv up­
urGdi.np or rllJtnil'tt)' a. iUt'!'lIPMt or ctmlmUft;ca­
tio,", 4"8t~,n.

"SPECIFICATIONS. Mil ita r y
specifications are required. . . . How­
ever, we have an obligation to make
sure that unnecessary specifications
are eliminated. This is primarily the
responsibility of the engineer repre-
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TELESCOPIC "RADAR"-LASER light is tested for radar application by this
dual-telescopic device designed at the U.So Army Signal Research and Develop­
ment Laboratory, Fort Monmouth, N.Y. A pencil-thin beam of ruby-red light
is tired at a distant object from one of telescope tubes, and rellection is regis­
tered in the other. Light pulse round trip time indicates target's distance.

senting the military services, but it over to tho s&teeted ma.nuf.aeture.r fl)r prb-
dU~UO'l. \Ve are re-e:u.nd4lo.. our requJre­

is appropriate for an industrial en- menlo In tim .._ tn determlD& If ehAnce.
gineer to challenge specifications I" 1'011'7 abonJd b. made.
when they do not seem warranted. "The problems discussed are ob-

"REPORTING. In the basic re- viously only a fraction of those ex­
search field all three military depart- isting in our military-industrial en­
ments are letting either grants or vironment, but they are important.
contracts which require a minimum In addition, the very atmosphere and
of reporting. For example, the Army manner of approach to a problem are
Research Office operating from the significant. I feel quite strongly
Duke University campus requires only that those of us in the Army are
simple letter reports and prefers re- making a determined effort to build
prints of published articles to any a vastly more effective Army.
other final report at the end of a "Our training techniques are im-
basic research contract. proved, our handling of men is more

"In development work we frequent- efficient, and we have been procuring
Iy ask for more elaborate reports-- a considerably increased amount of
80 much so that costs are often in- equipment of aU kinds in order to
creased. Upon termination of the provide a more e1fective combat force.

"Tit.. morale a.Rd th, fipllti"l1 tJbilitv of 0""
contract, this involves specifications A ...... Iul.e bu" i""".,..«1 ..... ",pidl••ltd
and formal sets of 'prints' which de- it" _jfectivPU3 'Per ma" ha.a "ever be~" high.-

'b n. Tltere ia II 118tO .pirit--ons in toMe,," ovr
sco e the system in great detail. figh.ti~" '0'«' ore tl,.,,,,,,,II1. e.u"h' up. TMJi

U After we have had one manu- are determined lind a.ble.
"Our A.,..".v laboratories GTe imbu.ed tuith. aftfacturer develop and :initiate a pro... attltmfff 01 making 44 Dr~4t (t contrilnltion ;,.

duction run--during which time he '" -" 'ime '" tMJi "'ft. I fiftd "'u """"'in,..
uses his own set of pnn'..we ask i,. tAe Pe"tagQf&, ftnen~lU dtdice.ted to the' idea

wr-- of doitttl wsruthi",,,, pomble to 171CTl!4S11 the
him to prepare a set of drawings to .ffecti"...... 0' "'" Armu· Th.. ""u" to make
A °fi ti W d his n.ra tla4t eCU'-h "'"'''' /Jet. lAe be.t of 'Wloderttrmy specJ ca ons. e 0 t SO equipm01'tt altd i, a.a ~tfedil1e (14 h.e ca,. be i ....
we can ask for competitive bids. Fre- "0Tl/ ,,,,,y.
quently, a second manufacturer ISO the "I should like to oppe"l to you .. ea.-t­

neeTIl In a 8"reat number of 81l'nlO~allt

successful bidder. In some instances, (!C)Dlp81lIe8 to share thnt snme ottltude; to

th f t tl try to eonce.ntrnte On d Il'nlne eQuipmente new manu ac urer promp y re· Uu,t ",-III bo t,. simple nnd rellnble 1111 pOtl!-
draws the prints according to his own sIble: to tr)· to make lIure ihtlt ou.r 80dLers
set of standards and does not manu- s:et welLpon. and communlratlons 8ystt'.m8

that halp m~n. rather than tnlttnl'le them
facture from the Government-fur- 10 .. mao of eomplextty; to try to make
nished po·nts. the equIpment ft8 functional a po sible;

and to try to make it producible at a. low
urn these eft e8 it may be po. tble to ("Ollt. Jf you do. I om sure that oUr CQuntr)·

8MI~ sub tantlaUy, If we 81mply po.rchose will be enormou Iy tren..tllened by bM-lnlt'
Ulp first manufacturer'. prints. make ore the Ol:8t-tralo.ed, befit-le-u... b t-equlpp~d
that they are complete, 8.bd turD them Army In the world,"



Army Awards VTOL Propulsion System Contract

Lt Gen Arthur G. Trudeau, Army Chief of Research and Development, looks
over a model of a unique solar reRector developed by Goodyear Tire and Rubber
Co. scientist. (llr collecting and using solar energy in a space satellite. Stand·
inA' by is Ru ell DeYoung, Goodyear president, who e!lCllrted the General dur­
ing a recent briefing 011 company research and development upabilities.

Once aloft, the aircraft is acceler­
ated from its hovering position to for­
ward flight by use of vanes which
direct the fan air flow partially rear­
wal·d. Upon obtaining sufficient hori·
zontal velocity to enable the wings to
support the aircraft, the diverter
vah'e is closed, allowing the exhaust
to flow through the engine in the
normal manner for conventional for­
ward flight in speeds in excess of
450 kilometers.

The reverse of this operation per­
mits transition from forward flight to
hovering for landing, 'fhe Air Foree
is supplying the jet engines and di­
verler valves for the program.

As envisioned, each of the two re­
search aircraft will be 2-place air­
planes powered by two J·85-5 jet
engines, each delivering in excess of
2,500 pounds of thrust. The wing
span will be approximately 30 feet
and the overall length will be about
45 feet. Louvered closures will be
pro\oided for the wing-mounted fans,
providing a smooth aerodynamic sur­
face when the aircraft is flying con­
ventionally in forward flight. For
safety, the exhaust from each jet
engine will be divided so that the
lift fans can be drh'en even when one
engine is inoperative.

A propulsion system to enable an
airplane to take off and land vertical­
ly as well as fly forward at ltigh
speed will be developed as purt of the
Army's VTOL lift-fan flight research
program.

The contract for the propulsion sys­
tem is part of a $6.9 million initial
contract that General Electric's Flight
Program Laboratory received recently
from the U.S. Army Transportation
Research Command, Fort Eustis, Va.

Covering the first phase of a 2-part
program expected to cost approxi­
mately $10.5 million, it calls for a
VTOL flight research program dur­
ing which the G.E. "lift-fan" propul­
sion system will be tested in two
"fan-in-wing" aircraft to be designed
and built by Ryan Aeronautical Co.
under a subcontract. The first test
flight is targeted for May 1963.

The lift-fan system is comprised
of three major components: the G.E.
J-B5·5 jet engine, a gas diverter valve,
and a lip turbine.driven fan. For ver­
tical takeoff, the jet engine gases are
directed through the div rter valve to
tip turbines driving 6-foot diameter
lift funs mounted in the wing struc­
ture. Tbis pl'opulsion method is de­
signed to produce thrust approximate­
ly three times as great as that
suppli d by the jet engine alone.

?~~;.,~~~
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n=1 i< 1 I
By Dr. Ralph C. H. Siu

Technical Director, R&E, OQMC
FACILITATING CREATIVITY.

Through the good graces of Maj Gen
Web "te.. Anderson, Maj Gen William
EI~' and DJ". Richal'd Weiss, I spent
a week recently at Tahoe City listen­
ing to a group of psychologists talk
about the creative person. Too much
was said to attempt proper coverage
in a T-Thought, There were three
specitlc factors which were raised as
being essential to maximizing crea­
tivity, however, which struck home
as being particularly timely for Army
R&D Management.

The nr.l i6 the r~R.liu.t.ion on the part of
ounR em nt that the birth of the Creli.tiv
proce:;a oc:cun wht>n the indi\·id\18.1 formulates
the Ilro1>ltm in hi. own 1.ennlJ. Th~ organiU'\~

Lion', a ~iKnf"d problem mu~t. be translormed
Into the flerson'1l own problem to eMute deep
penona.t InvoJv~menl on the part oC the re·
scarcher. There mUH-t be a personal frame of
rl!reren~e. Frequently, n reHearcber is able to
ma"'e this transformation himself. If not. It is
e~nlial thOl the r arch dlr~lor do this
with and/or for him and let: that the personal
commitment ot the n?S('a.rcbcr is obtainN.

The eeond is to ensure that the
stated problem is not embedded in
a functional fixedness that biases the
researcher consciously or subconsci­
ously to a less fertile approach. For
example, the stated problem of get­
ting a better gun involves a different
functionnl fixedness from the stated
problem of getting better firepower.
Organizational fixedness of R&D in
a materiel supplier context provides
a different pattern of weighted in­
fluences on the reo e rcher than in a
materiel u er context, a doctrine in­
novation context, a mission acquisi­
tion context, or a corporate growth
context.
Th~ Itubtle in}11Uflt'4 <II f"NflCfional ftzlld" 81

iH d'mOnl1Lrat"d bu tM• .-imple t'l;rpe-ri-m~nt:
Croup ;1 (provided tI'ith. G l4Ck', Q. ,"naU :Pape,.
'Jfu:, a <,alldr,.-, and a mat/'h) a.nd Group B
(ltrov.dt'd utit" a. tluk inride a.-mall paP''­
"M', (l ,.alldl~_ and d nttllch) 1(ocre told to 8ta.nd
th~ raftdJe again.t th...,oall (l.71d light it. Grovp
.1 ,.rodily ...oIl' d the 1H'oblnn bll ltu:ki"" the
boz 8itUU'is 4goln.t th, wall. I~UiJt.g Ike C41t­
dlf' in it, dHd IigAtift9 it. Cruup 8 had .. diffi.­
nit time aTril-l,." at the sQl."tipn. bedUu:C: th.
f,ox with. Oaf ta('k u' it u t:iewed i1\ the
("nf'tioflal C",,"tr;d 01 a cOl'llai"er. Thia 111"l«:.·
tional ~ dtt~ awbM"M'ioult/ ifthibita:l UuJ
idea of 'USing tA box Q.I g. .,((1,,(1 for t.Ju
('andlf'.

The third essential is the avoidance
of pl'emature closure to approaches
to a problem. There must be a suffi­
cient incubation period, letting things
stand in an ambiguous way long
enough for the proper combination
of fact. and ideas to take place. This
requires knowinA' ju t how long is
long enough for various situations.
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Top Agencies Join in Materials Research Parley at Watervliet

NG Units to Get Nike Hercules in Ajax Phase-out

Examining filament-wound fiber glass hon..ycomb nose cone of a mis ile at
Picatinny Arsenal are (I..ft to right) .laj Gen W. K. Ghormley, Commanding
General. Ordnance I"pecial Weapons-Ammunition Command; Warren Reiner,

pccial Assistant to the Chief, WO Division, OSWAC; Director of Army
Research ~[aj Gen William J. Ely; Col R. R. Klandermnn, Picatinny CO.

30 MAB Scientists Briefed on Activities ot Picotinny
Thirty nationally prominent scien- Dr. E. G. Fubini, Director of Re-

tists and educators representing the search for the Department of De­
~aterials Advisory B.oard of the '~- f ..nse, and Maj Gen William J. Ely,

bonal ~cade?,y 0: .science made their Director of Army Research. were
first or'entation ,., It No,'. 30 to Hea:d- among the distinguished visitors.
quarters of th.. Ordnance Special .
Weapon -Ammunition Command at Th~ grou~ was brlefe? .o~ the Ar-
Picatinny Arsenal, Dover, N.J. sena! s mlSSlon and actiVities. bef~re

The group's major function is to makmg a tour of the mstallatlOn, m·
advise the Department of Defense eluding the Liquid Rocket Propulsion
on materials research for maximum Laboratory, e.;'plosive research build-
effectiveness. ings and pIa tics facilities.

heads, insures the same level of
defense provided by several Ajax
batteries, Army leaders have stated.

The fil'St tactical units armed with
Nike Ajax moved on site in the Air
Defense system in Deeember, 1962,
at which time the Army National
Guardsmen took over antiaircraft
artillery guns. In 1967, active Army
missilemen bel\'an converting to Nike
Hercules training. The National
Guard then wa changed from an
augmentation force to a full partner
in the Ail' Defense system, with
around-the-clock operational responsi­
bility of Nike Ajax sites.

Depending upon overall Army
needs, the active Army personn 1 no v
mannng Nike Hercules sites selected
for National Guard control will be
reassigned within ARADCOlll or will
be made available for advanced mis­
sile systems as they are developed.

Gradual phase-out of the Nike
Ajax missile in Army Air Defense
Command plans and arming of Na.
tional Guard defense missile uni ts
with the much more powel'ful Nike
Hercules, beginning late in 1962, was
announced Dec. 7.

Lt Gen Robert J. Wood, Command­
ing General, U.S. Army Air Defense
Command (ARADCO:'>l), and a for­
mer Deputy Chier of Army Research
and Development until July 1960. an­
nounced that an orderly transition
over an extended period is planned.
Se,·enty·six Army National Guard
units are armed witb Nike Aja.x at
present in ARADCOM.

ike Ajax bas continued to exceed
design specifications in recent tests
and is capable of destroying any
known type of operational bomber.
Howe"cr, one battery of Nike Her­
cule mi siles, carrying atomic war-

..Significance of Materials Research
and Its Implications to the Army and
the Other Armed Services" was the
subject of Assistant Secretary of the
Army (R&D) Dr. Finn J. Larsen's
address to the Materials Science Con­
ference at Watervliet Arsenal, 0 Co
I -19.

Sponsored jointly by Waten'liet
Arsenal and Ren. selaer Polytechnic
Institute, Troy, N.Y., the conference
had the cooperation of the Chief of
Research and Development, Depart­
ment of the Army, the Atomic En­
ergy Commission and the Advanced
Research Projects Agency.

Chief of Ordnance Lt Gen John H.
Hinrichs introduced Dr. Larsen and
joined with mOre than 160 scientists
and re earch executiyes in consider­
ing problems related to expanding re­
quirements and research acth':ity in
materials throughout the Defense
establishment.

Director of Army Research Maj
Gel! William J. Ely made the key­
note oddress. stressing the growing
need fo>' a" interdisciplinary ap­
proach to the problems of materials
research. He dwelt also on the need
for intcg>'oted effort in this field
among all Department of Del.nule
and other Goverlllnent agencies, and
said that materials research calls lor
the blending 01 the talents of tllr
scientist and tho engineer.

Dr. R E. Weigle, Director of Re­
search, Watervliet Arsenal. opened
the conference and introduced Dr.
Richard G. Folsom, President of
Rensselaer Pol,technic Institute, to
make the address of welcome.

Dr. G. H. Lee, Chief Seientist.
Office of the Chief of Ordnance, pre­
sided at the opening session, devoted
to a "Review of Materials Research
Programs." 01'. Peter Kosting, Di­
rector of Metallurgy and Ceramics
Division, Army Research Office (Dur­
ham, N.C.); Dr. Charles Yost, As­
sistant Director for Materials Re­
search, Advanced Research Projccts
Agency, and 01'. Donald Stevens, As­
sistant Director of Metallurgy and
Program, Atomic EnerjIT Commission,
made presentations at this ses ion.

Thlrh"-lhrt"f'l ode-Inn.. rfOSflJlrf'h, 11I\11l'1'.
were pre \'nlt'd durJnllr thflo rrntluhlnK thrt'f'
"t"fI!ol()b~. ('hILlrm<l!'n Iillrlu,lt>d l>rot. fl. B.
llantinKtun. lIt'utl ot ttlll I'h) ttlt'H Drvnrl­
ITU'nt. BPI: (;t'url(1!o G. D("u. rh. Chl..r, Ift;-
terlnJ Bf'''Il'lU.r h JJh·hdou. 'iiUa; Dr.
.rum L. 'Jartln, DJrt"('tQr or the Ordnan«
"at~rln'H Rf'~ral'C'h Oftlct'; JlrU"oJd II In~.
. (ltt..rlnl~ R......t'll-rrh Dhh.lon. S.\~A: Dr.
Fritz. VJ1f'I. Trot or ot . (elaUurK'1r.al
~ngn:N"rln~, HPJ: Or. \l'Hltol!'r n. Bau r.
Dru.n. ~ ...tJool of 8ctea.~. BPI.


