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When Bi l l  Stonley invi ted me to give ih is io lk I  wondered ot f i rst  os o wool mon whether

perhops it wos towqrd possible uses of peoch fuzz thqt my reseorch remorks were to be directed.

Then ihe thought occurred thoi moybe if wos wrinkle resistont prunes thot were desired.

But when your choirmon brought up the motter on my Minnesoto bockground, I gof o better

ideo of whot my contribution should be -- Swedish story on the importonce of poper.

Mcn's need for poper provides illustrqtion of fhe opportunity -- thot is, the odvontoge thot

con be opened through reseorch,

For centur ies pr imit ive mon corved his symbols on sione, c loy toblets,  wox, onimol skins

ond meto I  p loies,

ln 105 A. D. there oppecred o mon with reql  scient i f ic cur iosi ty --  the most essent iol  quol i iy

for reseorch. This mcrn wos Tsqi Lun, o Chinese minister. He wos intrigued by hornets. He studied

their nests. He wos intrigued by the poper they mqde ond with which they constructed fheir nests.

Relot ively duroble,  th is poper wqs qble to withstond wind ond rqin.

Tsoi  Lun wcrs o mon of v is ion. He stor ied oppl ied reseorch ond found he could dupl icote the

hornets octivity by disintegroting wool cellulose ond then reconstructing ii os poper.

The poper he mode provided him with o meons of communicoting his experimenf fo others.

But becouse communicoiion in those doys between Chino ond Europe did not exist, poper did noi

reoch Europe unl i l  obout the l2th Ceniury,

After the inveniion of movoble type in 1450 ihe printing on poper spreod ropidly over

Europe. Books, leorning ond reseorch were on the morch.
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Todoy our domestic pcper indusiry consumes obout 45 million cords of wool onnuclly,

Out of ihis wool comes our books, newspopers/ monuscripis, reports, monuols, roodside odvertisemenis

ond whot noi. Poper provides mon with one of his mosl importont needs - o meons of communicotion.

lf is interesting to note fhof presenily monufoctured poper is not os good os thof mode 100

yeors ogo. Most books 20 io 30 yeors old ore beginning to deteriorote, whereqs books over 100 yeors

old ore frequent ly in good condit ion,

A recent reseorch report cloims thot improvements in monufocture moy result in poper ihof

will lost 300 yeo rs or more.

Poper mode from plosi ics is o possibi l i ty.  For exomple, in the course of mi l l  development

studies of o new process for moking ultrothin nylon film on eoch fiber in o wool fobric, we hove

occidentol ly produced o nylon poper on the mochine rol ls when ihe chemicol  control  wos not oppropr iote

for t reot ing the wool.  Coincidenf ly,  th is nylon poper resembles in color ond texiure ond wqter resis ionce

the poper mode from cellulose by fhe hornef. Bui I'm not recommending synthetic hornets nests.

The primory incentive to oll reseorch is need. The industry thot oims to grow ond to meet

the chol lenges of compet i f ion ond chonging c i rcumstonces must onolyze i ts needs. l t  must know the

limitotions ond requ irements of reseqrch.

Reseorch is big becouse ii is proving worthwhile.

In 1955 this country spent $6.4 bi l l ion for reseorch ond development, in 1960, $13 bi l l ion,

ond in 1964 i t  is est imqted we wil l  spend $20 bi l l ion, Of this $20 bi l l ion, $14.65 bi l l ion is being

done or supported by industry, $2.65 bi l l ion by federol loborotories, $2.0 bi l l ion by col leges ond

universit ies, qnd $.7 bi l l ion by other nonprofi t  inst i tut ions.

Of  the  $20  b i l l i on ,V .2  b i l l i on  i s  f o r  o i r c rq f t  ond  m iss i l es  compored  w i th  $108  m i l l i on  fo r

food ond reloted products,

The opporiunifies for new odvonces from reseqrch ore unprecedented. Cummuloting is

bosic undersfonding of biologicol os well os non-biologicol systems. We ore leorning more obout

requirements for l i fe ond i ts wel l -being. We ore leorning more qbout oging ond diseose.
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New ond improved instrumenis ond techniques ore being discovered ond developed.

For exomple, new opportuniiies for studying flovors ond odors ore being opened through lotest

techniques of chromotcgrophy, moss specfroscopy, qnd nucleqr mognelic resononce,

Ihe new understonding ond opplicotions of rodioticns, oerodynomics, elecirostofics,

hydrodynom ics,, u I troson ics, prom ise to revo I ut ion ize processin g methods.

New ond improved chemicol ogents ore oppeoring. For exomple, better onti-foomers

qnd onti-oxidqnts, new plostics ond bio-degrodoble detergenls.

Reseqrch is on investmeni in the future. There is no telling whqt benefits con come

from continued resesrch on diseose, oging, ond the requirements in foods for heqrth.

Our bodies qre wbven ond unwoven by molecules thot shuttle bock ond forth. There is

much yet thqt we don' i  know obcut the chemicol  detci ls.  Much yet needs io be leqrned of t roce

consiituents in foods necessqry for our well-being ond of the ogents ond conditions responsible for

flovor, tosfe, texture ond stobility, continued reseqrch coupled with ihe ropidly increosing

populotion ond the demonds for eosier riving moy reod to eniirery new food hobits.

Mqximum reseorch odvontoge requires o proper bqlonce be proced on pure ond oppried

reseorch ' The pure reseorch wos corried out by Tsoi Lun when he studied hornets behovior. lt

sloried qs pure curiosily with no procticol ob[eciive. Pr:re reseorch wos similorly done by posteur

when he studied ihe habits of  bocter io.

oui of Pqsteur's findings come oseptic surgery, ontibiotics, posturizorion ond other

importont developments.

It is inieresting to note thot posiurizofion wqs recommended in this country in lBTg but,

on occount of noturol resisfonce by peopre to occepting something new, it wos not genenogy odopted

un t i l  obou t  1910 .

The scient ist  is constont ly leorning from noture.

thqt further srudy of  the l i fe cycle of  the hornet might leod

of insect Pes's 
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In mony mi l ls chemicol  control  is now done outomoticol ly.  This soves hundreds of hours

of voluqble technicql iime. Freed from such routine tosks, scientists cqn now devote their

technicol bockground to more creoiive work.

Operotions reseorch is exomple of work being done by modern nuchine computers. This

involves onolyzing o system in detoi l ,  descr ibing i t  in terms thoi  ore omenqble fo mqthemoticol

treotment, performing experiments thot prove or disprove the volidify of ihe mothemoticol

treotment' ond finolly moking predictions obout the sysiem under vorious considerotions.

Computers ore coming inio use in diognosing o problem from the sympfoms ond in

schedu ling work progroms,

Computers hove only storted ossisting mon in formuloting the most efficient potterns

to fol low.

The doy is foreseen when compufer progrommers, using computer longuoge, will tolk

lheir instructions into ihe computer. lt is predicted thot progromming will be toughi in high

schools I  ike typewri t ing.

Although the use of mochines is bound to increose tremendously, for storing knowledge

ond for cqlculoi ing, correlot ing, ond predict ing resul ts,  the vi tq l  e lement behind reseorch is the

reseqrch mcn himself, He is frequently the forgotten ond misunderstood mon.

It is importont thot industry understond him,

C'F. Ketfering, formerly top executive of Generql Motors, once soid,"The opportunities

in this world ore iust  os greot os we hove the imoginot ion lo creote. "  Mony people think of

reseqrch men os h igh brows or nuts, ond thof resesrch itself is long hoir. On the losi point Ketiering

hod this to soy, "Reseorch is o high-hot word thqt sccrres mony people. lt needn't. lt is rother

simple. Essent iol ly i t  is  nothing but o stqte of  mind --  o f r iendly welcoming ott i iude toword chonge., '

The reseorch mon is motivoted by the need to sotisfy his curiosity. This is the reoson

he chose reseorch os o profession. He likes to osk questions: why did this occur? whot would

hoppen if it went this woy? He is olert for ond seizes unexpected opportunities. To him the ioy
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of discovery ond the sot isfoct ion of  his creot ive inst inct  of fseis untold f rusirot ions in i ry ing to solve

q problem. His success in solv ing o problem helps to sct isfy his desire for feel ing importont --  in

iust i fy ing himself .  He wcnts recognit ion.

The scient ist  is o crqf lsmon in scient i f  ic ideos. Croftsmonship is something which most

people f ind psycologicol ly sot isfy ing. Solving problems, f ind ing pol ierns d behqvior '  creot ing ond

bui ld ing new rhings br ing psycologicol  fu l f i l lment.  Most people l ike to creote. lncideni ly,  the

mechonizoi ion of  industry hos deprived mi l l ions of  the opporiuni ty to proct ice crof tsmonship'  Here

olone is on oreo for sociol reseqrch.

Mon's eorly reseorch wos empiricol -- o fumbling -- o try-every-bottle-on-the-shelf

type of work.  Reosoning ployed only o minor port .

Tr iol  ond error incident ly is thewoy in which mother noture hersel f  does "reseorch" '

Although this process is slow -- noture is in no hurry -- some of the most importont developments

hove come by this method. Let's noi forgef thot sex wos evolved by noture io enoble survivol

( lucky for mon thot there's on opposi te one !)

Given sufficient time noture csn come up with mochines odopted to widely different

requirements.  The blue whole,  weighing 200,000 pounds, hos the some chemicol  servo mechonism

for milk production os ihe mosked shrew weighing only one-eventh of on ounce'

The modern scient ist  hos received speciol ized troining ond discipl ine which hos developed

his power of  observing certoin k inds of  th ings, qnd of correlot ing focts ond developing ideqs'  He

is of ten troined in ihe use of speciol ized instruments to help him gother ond onolyze his focts '

Proper plonning of modern reseorch requires ottention be given lo the needs ond problems

of importonce, ond to coordinqting efforts to ottoin sotisfoction of these needs' ln controst to the

triol ond error meihod, the proper plonning occelerqtes ottoinment of full reseorch cdvontoge'

Proper plonning olso meons select ing the r ight men, pui t ing them together,  inspir ing

them ond then turning them loose on the problem, but yet coordinoting their octivities towdrd the

ultimote obiective. The right men qre men of good leorning ond strong imoginotion -- creotive

people who wont to sot isfy their  cur iosi ty.  _ 33 -
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I t  is  vqluoble io r . rn, jerstond how o reseorch mon operotes. First  of  ol l  he needs inspirot ion.

Volr imes hove been wri i ten obout Thomos Edison ond on inspiroi ions for invent ions, but I  th ink o

most i l luminof ing biogrophy of Edison wqs thot wr i i ten by o smol l  g ir l  - -  She wrote:

"He wcs bcrn in Ohio,

He trqveled to Michigon,

He mei o lody on the street.

She loughed ot h im,

He morr ied her ond discovered the l ight bulb.  "

One never knows when ond where reseorch ideqs will strike. Newton got his under on

opple tree and Archimedes his in o boih tub, But Iom not necessor i ly suggesi ing brooder f r inge

benef i ts for scient ists.  I  om suggest ing ihot greoter ot teni ion be poid to scient ists '  needs ond to

providing the environmenr which wi l l  permi i  creoi ive indiv iduols to opply their  knowledge ond

obi l i ty to the ful lest  extent possible.

The prevoi l ing ncf ion is thot where equipment ond foci l i t ies ore fhe best money con buy,

ond where working conditions ore reloxed ond ihe reseorcher is given freedom to find his own woy,

ond where solcries meet or exceed those of compefitors, thot the success of the loborotory productivity

is insured.

This is surprisingly not the cose. ln a survey of 3500 reseorch ond developmeni people

ii wos discovered thot the number one problem of concern to these men wos the lock of proper

communicot ion with those who should be inferested in their  resul ts.  Thot 's why lom glod to see

meetings of this kind -- where those interested heor directly from the scientists the results from the

loborotory.

The reseorch mon needs ond wonts to get proper oitention to his ideos ond, if they hove

poteniiol use, he wonts io see them odopted.

Becouse iruly creqtive reseorch is on ort, it is often difficult to predicf when onswers

wi l l  come. Sometimes monogement gets impot ient.  And in some quorters there is the fendency
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io th ink of  ihe scieni ist  os o mogicion who cqn pul l  the onswers from the hor.  obviously

creoiive reseorch cqnnot be done under such otmosphere,

Some componies turn of f  reseqrch when prof i ts tumble ond problems mult ip ly.  This recql ls

the old Chinese proverb, "lt doesn't pay io go to bed eorly to sove eleciricify if the result is iwins. "

Reseorch con' t  be furned off  qnd on l ike elecir ic i ty.  Reseorch ideol ly should be

intensi f ied when t imes ore bod.

In conclusion, the future well being -- ihot is the reseqrch odvontoge, which ony industry

con get comes noi only from the scientists but olso from the leoders who cqll ottention to reseqrch

needs, ond who inspire scientisis to the unusuol rother thon perfunctory effort, who provide the proper

otrnosphere ond incentive, ond who follow up significont reseorch findings.

Just os productive reseqrch requires reseorch men of superior creotivity, it requires rhot

those interested in their reseorch be men of vision to see the significonce of results, with iudgmenr

to dec ide whot's importont, with couroge to oct, but with potient understonding.

Greqiest reseorch odvontoge con come from proper investment in humqn creotiviiy ond

proper understonding of the nqture ond limiiqtions of reseorch ond reseorch men, ond of the olmosphere

for bringing out greotest creotivity.

smoll componies mdy nof be oble to offord fhe luxury of lorge, bolonced reseorch

loborotories, but qs o port of on ossoc iotion they con help promote the welfore of their industry through

encouroging reseorch ond providing proper incentives ond communicotions.

f##

(June . |5,  
1964)
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