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- . .. ., O· : • • Chairman, 1 - es an gentlemen. I 1r v ;; gla 

that the le t speaker ad to catch hi tr in and therefgr.o spok be ore I did, 

because heh ·~ -iven splendid intro'uct on to wh I have to a . llis e ire 

dieeus io indicates th necessity of reif arch. I e told a ut t ies he.nge-

in ndus ry nd the develo _ nt t 1at are taking plaoe. tr yo top to think 

n i natant,. you _ ill realize that ve r on or these is d&penden pon r searc ... ~ . 

ie -ore industi-y • · ike ny otheT • c at go forn.r ithout it. Your 

re t sociatien her idently appr · tctt tJ at a.nd unuerst ds itj: be~\us.e 

d.ur ing t e ast year you ve daed to your e itteea a eo iitto on e.nrc • 

t e p-urpo c of ich;f I und et ntl , i · to pro ote · d a! r sea_rch . or' in 

the nrl.ustry. I -_- not. going t-0 diseu$ r eseareh a-e such, or t ell you _ o 

aoout wh t you ar to do in the ay o rcsa"lro _ in t is n ustry, thou I 

shall touch upon that bri fly. _ t I s :.. .... 11 ratlter try in r i :ords nd 

sh 1 not ke ~n you on -. to point t h:it it s done nd h t i cnn do 

t r 1 i du try; and ls to try t-0 ro s .i t re t for th 1 n or ork on 

th rt of tho e lo do not la a it. 

I l s-o hop th t what I a y ill le d ~or ot you to us th TGsenroh 

method 0£ pre aa • to u -sci en_ee n _your industry mor tb.ru1 ou hav i n th 

not 

y ar iit men o re; mi my ·uty s to direct their a tivitie ... . to make 

is. difficul to m sire the pro~ross h ha been d in r e oaroh; but 

w o.J11!6 i v one or "b6o ways ot seienc - • t le st • 

. ei ce • I st illustr te it b. t ~ dev lo ent of 
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the radio . ...., .. anrel l ,. physic ". t in · g1'and in 1S6't-• i n orking with 

m ther "'ticA ound that ther .... were lectric .l ~ s l onge · t an lig .i.t waves .; and 

this f\ir. inhe the sis tor t ~e p - s e_ t r dio . Zhat .vas puro s cience. In 

tl is .> •ntry t he d · o has b en dev loped in n eno1 ous way by moans o.f applied 

,-e wny · n wldch the progre3s - so-ie.noe is :mOA, urad :s by th . · oble 

prize. Perhaps ma . of' you k o 'I that ! ltred Nob l , a •J ede :io inve ted <lyn i te,. 

1 ett his fortune to b g ven i threo P""i zes each year . for tho l! "'t not. . ble 

work n .ciena • A o·ca:xmitte() of ho ! oa e:m:y of' Science or Sweden - . s f"or rid to 

deter ine the inn ;,{ . &f t sc priz e • The-y are r;iven for work in phys cs , 

ehemistry • and · physiology, inc lu.d ng me · icine. Since 1900,. trh~m this as 

star t ed,, 72 prtz ,..,s have b~en iven ror the diocov ry 0 s thing ... long t.ose 

lines of Erent .s.!. ··.ralua to t he o · ld. . It __ .., interesting to note the countries 

in hieh th~s" .1-ee.'t cic-nt !'tt · h ve li ed. Out of th se 72 ho av b en 

honor d_. Ge:nna.n } d 21 . "I:; 1e n te· F'..ingdom 11 , fr e-e 10 , The N -th ·rlands 6._ 

United States 4, u~eden 4 , Demn r~ • :...tzerla.nd 3, us·tria .. Can da,. It ly, 

and 1 ~ussia c 2, l im d Sp .... i n e eh 1 . 

Of course . some of theoe countrie h ving ~ Q r ize i?mers 

are -11 . the bas i of opu ation_. you ... i n· tb t '~h Meth rlands , w · rk, 

and O'itz .r l nnd, . cl on fo ever ir._illion p op·i e ; Sweden ad one :ror every 

ill on ~nd half; Austria had on ..,Qr every t.hrce .mi11ion; T e 

United Ki nr. o?:i. o.nd d ono :f'or cry four il ion. a:1d t ho united tat 

for " e : t\.'fenty- ght 1 · lion of peop· e .. 

one 

1..nother e.asure tA at i i nteresting to m along t he l:lne of pure cicnce 

or fun ~ ·-iental r sear'ch is th disoov ry of 0l e:mc ts . lr'hen you ""eJ t to school 

you lear ne that v10 had betwee n 60 an 70 kno-v. element • Today e have 92 . 

It i inter sting to kno' . t hat the last five that have been diseo-vc.r c hav 

r io ac ~ .. · ty. Out .of the d radi 
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11 o:f' t-he industr.ie.s w:J:>-.ich have deV'eloped through these diseov ries hav 

the laet five elements.. Of eo'\li?'s • some of' them Jere di.seov. re V".:lry ear ly. 

In m ki g a comp_.ri n or the different cou.ntt-ias ., it i. not fair to the 

scientists in thi.ts country to start with the beginning. 

-s«.-v · n el mente hav h :n discovered by scie.rrtists of 1.i-reat Brit i n. £our i'rom 

C&-echo- Elavak1a. and one f:ro ·. the trn ted States . 

t ow rog;res... · nd dev lop-

ment have oonsistedf ti.rgely in using this .funda ent r< e r eh that li..s.s been 

"one by other eountri~s . there is no oth""r land in the..! · orld hieh he.ff rr.nd. · 

SU<lb . eat p:rogre.es i n .appl · ,, neience , W havs enco\ll~ge it in every - ., in 

t his co mtey. 

i n this 

co·i.mtry re noH 0~ppre iatirlg more thilJ,"'l ever befor the need of fund·mcntal 

re :eareh... .. one of the biggest organizations arc s.pending enormous sums oil 

h {}enera:l Electrie Comp ny h .· ,en or.king on pure SC "nee; 

t..~ey have been told to "'go nhead and i nvestigate those problems ., wit out 

application .t.o our industry .• neeesse.rily ... " This· c~ny .~~s one 1nan., tr. 

IAngmeier who h~s been or ing on the structure of the e.t om for the last two 

or three year • n the eourl!e of ~ orn.o re-.... ent inv"esti gations on a pur ly 

ab&tract ,problem he mad th"' obs rvaticn th t under certs.in con ~tion$ 

hydroge. :ms er. nge.et r .. om tne moleculft:r .form in Vl'hich it ortlins.1'"i Hy exists t'D 

· He r soned tl . t when thia atomic hyd cgcn reunit .d gr~t heat t ould 

be ge..nerated. o this developed t'bc molecular hydrogen blast lamp with whiel 

.oreovE:r ,. since no oxygen 13 uS'ed in tl e fl 

) 

• w lds are · de without 
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oxidation of the ·rt ce o!' th metal •. 

T.h chi £ r son, l believe,, 

in th univer rti 

th last 35 y r th number o men 

r o nt. 

t tun .. d : ru_ n.exirta.l re ea · ·e 

cwn s:o 

th~ e 1 titution !. 

i dl y .. 
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p te~ Te 

a eer n · t ~ 

but f>lt s 

s ~o-t -t~· t eh 

Y• 'IWo • 
i't r th b us · t r gt out t .. 1 e<>Untry-1 

11ie h,,d :mOr$ th 100. '0 . 0 £ o; .. plus butter i tl.o g ·• I 

bu t ". r d b en th " disco II' the airy i 

ul-0 " t d - h~d betor • E over , 

of s .or ~ 

f . or ,, it 0 t l o,. nd Sed Off int , 

e el f trade t . lln ing thout any erious detr• t to th 

i:mlus • 

t n el con _ ·pt· 

ith ut pTOVi--n t e ur ' in or r to t better ri .ti of er e 
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a.r ing in the United 

States. So e s.o.oo .ooo pounds is 1:mport d rrom for i gn eountriea. inoe a 

gr at deal of • . ss iee' · e is eansumed in thb ,ountry /1 we etartoo some in• 

veetig tit~ns to et rnine the method or ill king it ·- a ,ethod :i.i ch . ould be 

scienttfie and ou d ._ake a uniform. h gh qua.Ht,. ot product . For 

of the or ani:ams . hioh produc the holee or the £lav·or associated with them. 

For many ye $ the · practic:e i n this oountry : as b en to import · e 

ar-s a . ·we .put sone men to 11ork on this su. j ect -

en who i d n.ot know ho to ruake W'i c eese e.nd hs..d n t been 1n }; is ch se 

factory. They tudied the gases which aere 1n these holes and made other 

baeter olo f; ic l and oh!'.Dicel analyses . L ter they isolated for the fi r st time 

t e organisms t ~ during all t heoe 7 ar d produeed t fl· vor _ assoo ' ted 

with Swiss e _e · .e. Up o t ~1 time 1 t" gG percentag ot ~ : • e 1 se. even in 

SWitzerland• was not of hi,.,. qu:i.lity. rd:U..;h o t as not go(',.,~ ernot h to 

export to t is -aoun-try. il g;rc t deal o:r t .. e c . ee-se r1a.de in this country s 
~o 

SO etimes1 in.ferior to that from. ten .a.O tYf ty- £ive p T cent l'.iatl to b sold for 

loss that the cost of :making. By usin these cu.lturelJ , a faotory can mke 
r>04.udtJ·. -·· 

85 to 95 per e ent f' ney or r o. 1 gr de c e It of which will b equ l to 

:..ecentl y I r c{)iVed a letter fro. on of t l arges r; .ufs.etur s 

0£ SS e n 11 • ork. " e ha d s ent a young ,.an :fro our laboratory rho 

ad nov r d - fl-,.riss ch eg out.side of our laborat o y . Ho aver , he l,..n · how to 

use the cultures . r· .g the p st year t!.1es Jnanui'acturcrs ,, wi th the help of 

this l abor tory rJ18.n ha e mad over 90 per eent la cy and o. 1 •s. fore last 

year they 1':f. 1 on y 10 p r c nt of th s qu lit •. 'Yhen you r ealize t' . t t here 

is n p ofi i n only the fancy ,, 



i nformation is. o us . In t he de .. t 

condense m..ilk and .,.he-r prnduo • 

o pioduti on cf ilk i b , ng s di i:'ro . ny n e • 0 

th.~ s r i ou - probl -;ms ot th . dJ . in u:stry L t at ot r-e roduotio • 

. ·ve ce.. lves cv ry yea • or er to , . e. eontinu.O' •· 

repl eni . l in~ the n-erd i~ uncort, i n; i · h s b s .e ti J nd it 0 

"'Ott inc; · or An • s Dr . cCo lum told .. - .er • E i 

ct-0 in .. 

r a~o . when Dr.. 1
' ·1s orki g -t11e r .eproducti n of r ts. 

I t _our,ht a po i ility that + i h 

oth r ·"""" .... ....u, ... ls. . So for t 1 le.st f our y · r w O() .. 
Evan 1 nd it us t rou h tha · 

th zat be e • e oil of th g 0£ 

ni l.s . i n e r nv ~ 1- ·ion th 

is Vitrurlin 

t , thi 

ercd. Al tho g l 

bl to lar 

ppnre tl- h 

,r'UJ51erttnl · n :u'-rition for 

h d 8 that b . r epro ue on. st Y-~ar 

. t ven different m nth 

for f i 

1 ·t 

:tt ut ue r{; nd " "er teedi n_ them 

iv d ~ t . e f r in:.·• 

13 ye rs old. h eh ave not 

cy n _ t 

o~ the cono~ir~d upon th f . r t ti&• 

"' is · on -_ letc. - estienticn • 

of the po s o• litie . in it. ~.nd if t ~i ork 

# it . · 11 be orth ill ion ... to t c d i ndustry. 

It on y giv 

O:ut it 

fAtrin t! . .. 

f'or tl 

t 

you 

to be 

8 



e o on 

rel tion 0 
~ f 

f ix to ~e~u a 
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. e:x:tur e . t ing · nt9 o aunt t · l in ph·~ic l p operti ~uring t 

r ·z·ng o t th hipp n _. n cone; ntrati due 

t "on oi' lt • y l • ent .ec ch 

or on solu il ·. y r a.ti hip c salt t differ n 

t~ "'r tu • 

n ~. inve tlg ti i o. s · g .. ed ·t b..1..i of 

ng e peri1n.e A al iee er e o fl oll d 

then be sible y 'Y' r j ing o . f: ctor onl y ueh bri 

r s... (. •· imc or frecz . tt. t. p 

e rel .tin o h t treat- on· o nilk .nd ot.11.or ingre ,i ent s 

. ·£ e ix, d rm nu ctur n.g t ure of 

1 o in: lve t11 l 

o · lo ere e .. urod .nd pre-s l t. n • 

ttl 

eac io. ~ . k. owl 

ey obl pe-rtaln· 

0 ere • 

o the e c etio d ~" lo d (l J 

th·- solu.bility• f'reezin ~poi~ t - ne 

tudy i'fi 1 s 1011 tho re ctiona 

e ~ -'- k • pla e du in;r, tn .. fr e~L.g; o.f i ere ., (2 . 

or all th· reao'ion . d o don' tuk · en ic ereruu 1 fro~ n . '( ) 

The tu nti t , · Ie r 1 "ion" h i p o th s , react· ons . ~1..t present on• 

s i e ble pro~e · h e n de on (l) (2 • 



To illust?"ate: n e t he rotein and t of i- er ... · exort litJ...le 

or 0 e"'~ ng• int r e tio t .. l.p • e o da stud"'• 

e ~a 1 .con. i er ply "' r tio p p of th 

s-ug r . In fre -zin cpar te fi t . 'Ftlith th nt 

of lo er e.nd la t emper t es e 0 

·at t he • 

P.o ~ re r eh d · en this \,Wfrozen orl ·on becomes a t~ te<l 

the· to t he iruh.vi.dw l salt , f.und fi · l y t cane sug .r . 1.3 h e nriou 

on entr tion.s are reached the su nr.s d alts .Q\!t.ll cry tallh out. a ltho h 
~ 

t.hey d not n es aril y ha to o so. Since it i . pn ro tly •rue t h t t e e ne 

_ug r is t_ · tt.o~t solub e in r di nt of e er i it onec llod' 

its tur. on o nt i · reac _,. :i.f or st 1 iza ·on k s pl c • th ee 

ere ,.. may fro en ool oin . • 

0 t t1 . ut 0 · • , but that t e 

se ~ tion is not nd t h reforG t .e · ce c1 .. e 

e · et 1 cat· o.n f i peint . h oh i r~ l ly th t mp rat a t hie 

ie , · nd su g r c n exisit in e. lilibrium, _ i ot. b e · dete · innr ' efoi'*~ and 

a nee ssit ted .muoh w rk. 

Another po in o int :r e is the • 11 kno: • • act th t lk r ex ta 

, .e l ·~a nd the be a a. ydr 

b at a ' lp .. • lhe lpl f nn is 

.... he 1 s~ soluble · nd erysta 1 1e 

llow ' • the b t fr. ~tarts to tn alph • :nd .fina ll all the su · r t 1 t 

· ill precip ta u ..... "" e alp. hydr to . · i l tl~ ra id .freezin of 

ic c cru thi rea.ctio. oeci t proc d. ~ 1e ret·c l!y, tle 

solubility t tl e bet proou t y be xe e ed. an it 

Ph ie 1 ebemic 1 n surenent indio t t h t th • ., doe-8 t ake plac • ·s y t 

bet c y t l s h :v · ot ba - iac;il te ' fr ._ but th pr pitvtion 



i n iee er n of the ol ble beti: . o . xplai n theor t i ally r~ol of the 

phcmomen o ... ndy i c er · • 

' r e t herefore e gaged in m k.:n~ ~ .pl e :tu ~ o th olub:Uity 

rel<>-t i o hips of · ill ur; r . cane .u gar. and ·nttor_. &nd i dotcrmirJ.:ni; the 

bearins of t . AJe. r ,1 ienahip hanism o!' the f ree in"" of ice er~ .• 

·e done i n . ttemptiL" o i'L d s -

been uns 1.1ee.,, s ul , beaf ... u e ... e pl ys-iea . mea$uroment · of a m5. · l;;ef re ente 

tho tree~er re no indie ti.on l: th· ~' lu~ o fr ""er .. .tto .. 

·ix during ri nine~ is 

11'.nI'Aedi atcl y estroye .w:bc1 he 

det.en dne witJ1 con iderabl aoeuraey t he ·"1 co i ty, surfaee -~e.ni.ioi • a ntl density 

o-f the untroz n portion of tho ·mi at aey in t nt Q : tl10 £r<t zil g pr c s . :'V th 

the m.e- s "ement of the ipping ility of ·the m un:(l0 r pcciti e . co ~ition 

b-etw ·e:t overrun n · these ot.ucr phy ical prop i~ti -e he l d 

· in its l f · n ich is to be wor ed out,. t.hrcu&} a ca "'ef\tl co .trol of' tho v iabl 

'factors of the .fr'6ezing pr.oeeis-s £tltd "'tu.dy o t...'1.e effects e- q:ted by numbe-r 

of t he-s £actor~ .. 
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• or.1{ tn~se roblema out nd develo 01 e syatmn of 

phy i .,, 1e:a u er.ren't ,, lasti ity ~ tetH1i stre th., pen trs. ili • etc . y 

.hich to standardize the fi ished pr uet ,. it i hop.erl t t . n porta t 

cont i" ,tion t-0 h · io ere i:ndu.str 111 ve b en 

. ey c 1 ~.f -purpose in i ing i t le her , a e. • d , i to nco :r.r g 

.o to iv ~ore att ntion r -eqeh nd to n int e t in the wor 0£ 

your l 0 rtarlt to Sfl-Y thJ.· .i y i-:: i rtunate 

h en as you have on your r .. &e ro.h c .ittee , ho 0..1" ooth 

t d nd exp"ri U" d in ce er in s • I r oio gr. ... &O ... 

if you il ,.,oope:i: ate ith th And I 
~ ope you ill coon rat~· In one ot .. 

th other r ich -0£ hi e ry indust r, one m t S i 6 iC V 

bi gger fo.borator-y tl1 n anybody e l :fJ • , hy sh.oul 

e irin th est of t hem all e l e rn .. 1 
• t , th :t p rtiaul .r coneer i · 

:gett ng, .,,0 "'e f : . the th r f .11 S n 'f t Joan they av CV 

I ope t h t you will eoop-0 t it your resea~ch committee . I know 

that the co · tte;';) t . t you hav ,. will cooper t · \"/ith us ,. a.nd tl t i hat 

we 'W'ant . 

I tna y.ou. 
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