B

SIS .

I
¥}
5

= rT o DT s by
ReFSCuTRiEn Rl
LL1 v | i’\.:, L\ lJl]. ;! ':J‘ Ll : } i» 2 i

TOND AND AGRICULTURE IN GERMANY
11 December 1947

LA sF

CONTENTS

SPRAKER~-Colonel Hugh B. hester, former Chief of the Food and
azriculiture Section, Economics Division, Office of

- » . e - [

Military Government. . .

ENERAL DISCUSSION. & v o o o o &

‘ Publication Number L48-57
THE INDUSTRIAL COLIEGE OF THE ARMED FCRCES
Washington, D. C.

BRI AN s Y i B

!

JL *ﬁﬂ@)ﬂl 1

t" Al s
UL

h .
LLAL-\



425

FOOD AWD AGRICULTURE IN GERMANY
11 December 1947

GENERAL McKIRIEY: Gentlemen, this afternoon we are very Zortunate
in having with us Colonel Hugh B Hester, who hapoens fo be a lifeleng
friend of mine, Particwlarly am I glad to have him here because ha has

been operatirg in an area where I had a little experience during the war. =

Colonel Eester was out in Australia for about three years, at SJdney,
where he did the American purchasing from the Australians, nrlnCJDal ¥y in
food, on what wé called roverse Tend-leasc or rzelproecal aids  From there
he was sent te Gormany. In Germary he headed ur the focd and aprlculthre
activitiss for the American Allied Government, I.know you Y all aware of
what a front-pags tonlc that is at the presont time.

I may add further tnat Colonel Hester is now on his way back to
Auvstralia as military attachet,

With that background I think you can appreciate how much first-hand.
knowledge ho ean give us on this tovic, Since he is a graduate of this
school, T take great ploasure in welcoming back to the platform Colonel
Hugh B PﬁS*Or.

COLONEL’HESTER: ~“General MeKinley and gentlemen: I would be less than
insineére if I did nmot say that I apvrsciate greatly the honor of coming
back and talking with the student body at my old alms mater. I took this
cotrse in 1938—39. At thzt time we did not have these spacious accommodn-
tions you 1 have hore, Wo had about two wings of tho old Muniticns 8uilding,
Vio wore five or six deop in each room. At that time we wers trying to
solve the werld!'s ;rorlxrg, the ¥ r“d conflict develersd, Our solutions
were unaccepbable, I hope, Gencral KeKinley, you are ﬁblﬁ to do all of the
things we were dlqcu551ng this worrlhg——to bring some othor doportments of
the Govermment into this scheol. I think, primerily, the roasen ve vere .
not ablc to put our JIndustrial Mebilization Fl=n intc zffuoct at *hc bcgin-
ning of the late war was bocauss we did not have other govermment gencis
sdld on tho lduu, or informed of ouwr excellint plan,

I hav" sprnt thc Lust tﬁCntj—Slk WOﬂths in.Germany with the Hconomics
Division, in charge of our food ard agricultural progrem. But beforé I
tzlk about that s:fcific;subjcct T would lﬂP* to give you Just o summEry
of  how tho opcrntion tnkes plrce over therc in our Kilitary GOMLrﬂmert

You will reeall that at Potsdam the United Stc tis, Gr@at Eriuain,‘and
Russia set up four military governments to govern the ocecupled zraas of
 Germany. They provided, 2t the time of unconditicnal surronder, for zn
Al11ied Centrol nuthorlty, conpns<d of the military eommanders of the United
States|, CGreat Britain, and Russia, Iranec, unfortunntcly, was not a party
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tﬁ the Potsdam Agreement., That cversight has plcpued us somewhat ever
since. Later, thoy vermitted Erancm to join tho other threc big powers
and gave her a small section down in the southwest corncr.

Under the Potsdam Agrecment, one of tha cardinal princirles enunciated
was that of cconomic unification of Germany, They provided, under ¢ecnemic
unification, that they hawve 2 single agency *Hroughout the four mONnes,
controlling transportaticn, commhnlcafﬂons, foreign trade, indusiry, and
firance, At the loscow Conference last Februsry and March the zy addsd to
that the food and agricultural orrgrlzatlon, mzixirg six contral agoncies
that are suprosed to constitute the ceonemic unifidation-of Germany., I dé
not need to tell vou how far fiom economic unification we zre in Germany to-

¥, Whether we shall ever atbtain it, or not, it is something earnssitly to
be hoped for, - : ‘ ' ‘

We: start with the Alllmu Control Authority, ecowposed of Marshal Sckolovsky,
Russiz; General Robertson, Great Britain; General Clay, the United Stetus;
and Gcnkral Kocnig, France. Directly under -that is the Coordinating Com-
nittee composed of the deputy Military Governors of ihe four powers, Under
that organization we have directorates in the following ficlds: - 'Heonomics,
Polltlcs, Finanece, Tnternal Affairs -and Commvrlopf1ons, an srmzd Forczs
Directorate, a Mangower Directorate, and many other less important ones.

Undzr those directorntes there are many committecs from the branches of
the respective divisisns. Of course, the work, as you would expect, is done,
in the final analy81s, by the working partizs undkr the directorates.

I mention the above just to give thoss of you who have not had the
-expérience of ssrving in one of the occupied arces something of 2 broad
cutline of the organization itsslf and 1ts functlons.

3ince we wers uncoble to accomplish one of thn or1r01n~1 dircetivos,
Economic Unity, of Mussrs: Truman, Attlee, Mrd Stnlin, at Petsdem in 1945,
the United States and British Zones have effected an cconormic unification
of thelr twe zmones, with headquarters a2t Frankfurt. We have purposaly

avoided the establishment of any political unification and rsstrictzd 1t,

to date, entirely to 2n cconomic unification composed of the six Drincip11
bra nches of the divisions I heve indicated: food and agriculturc, fors 1gn
trade, communlcatlons, transportation, industry, and fln“rcc.

I do not nsed teo tcll youw gentlemen hers, who are studying industry
>nd politics both, that to separate volitics from industry is an oxtremely
difficult thing, But there isn't anything being done in Germany, to date,
that is not difficult, either inhcrently so or made so by meons o
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The whole problem of trying to get four powers to agree to the
minutes of a previcus cenfersnce frequently. takes up hours. I have attended
conferences in which .we met 2t ten o'clock in the morning, adjourned-for
lunch, then proceeded again after lunch to try to agres to the minutes of
the previous me:tlng. :

. A great deal of that dlfflculty, of coursc, comes out of the different
backgrounds of the people invelwved in it, and the diffcrences of langusge,.
But I do think that among all the powers in Germany, that is, thc people
actually on the ground, there is a sincere effort beaing made, within the . .
limits—and this is very important-—of the directives from thelr OWn governe
monts, to wake quadrlpﬁrtlte matters work.

But if you haove 1rraconcilable 1nstructions from your resvective
governments, there is very little that men of the best will can do to ac~
complish the desired results, I, myself, have met a great many very fine
Russians in Germany--I mention thls because I think it is important to know
it-«and when their instructicns permitted them to reach a reasonable agree-
ment, T am confident we were able, in most instances, to reach those agree-
ments. But when instructions come from their government in loscow, which
do not permit them the latitude that we, the Americans particularly, are
alloWed by our government, there is not much area for agreements

In food and agriculture we hzve been more succPssful than they have In
mahy of the other divisions, largely, I think, bCC”USC, in the first place,
we have been dealing with an industry thet is hot being restricted but
expanded to the maximum; and, scecond, we are dealing with an 1ndustrj that
is-a2s nearly unpolitical as any subj et that comes up for quadripartite
discussion. - So, we have been able to get a measure of agreement, We know
pretty largely what the Russians are producing in their gone in the wny of
food, " We know pretty sceuratcly what ration-seale they ares feoeding, True,
it is more cumbersone than ours, but we do know GSSPntl“l]j’Mh t they ere
feeding.: Ve have agreement as to all .comron statistics. Ve hevo zpgree-
ment as-to certain quarsontine rogulations, 4nd we have also engaged in
considerable interzonal trade of “Dlﬂ?lS, livestock, ond cother food products
they have in excess.

I will not devote any more time to that subject, but T theught you
might want to have the vicws--and thoy are ourely my vicws~-gained frem
dealing with all of our Allies over tha past twenty-six months,

Now I do not think you can understand much about the food situation
in Germeny unless you understand something zbout the foed situation in the
world, The Unitcd States today is trying to bridg\, in food, an almost
wnbridgeable gap, A1l through fLsin, as well as through Eurcpe, the agri-
cultural 1ndustry has been Ereatly duatroyed In addition to the actual
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damage that has been done: to the machlnory, equlpmcnt, and hors@pov

in thet industry they have sufforcd for. six or scven yeabs from an.

inadequate supply of fertilizer, inadequate and improper seedy and . 1ncde-
quate manpower. . As 2 rosult, all of the East thot used to have.surplus = - -
food, particularly. rice, hﬁve had-to call on the United States for tremen-
dous tonnﬂg*s of whaat and other foods to supplument thulr 1n1dequatb supply.

You all know of tho great droughts in. qddltlon to the thlngs I have
mecntionad as the basic chuses ofr.tha, deterioration of the ﬂgrlculturﬂl
picture. The winter last year throughout Eurcpe was terribles - This. summcr,
there was an equally, or possibly more, disastrous droughty - That gxtcndud
richt up. to and con51dcr by buy&nd <the. so-called "iron curtalnu"

Eurqpe uscd to produce, supplbmﬂnted somewhat by the D“HUbu 5131n. :
almost. enough food to maintain the. 280~08d mllllon people living in that ',
arca, France hzd less than a fifty purcent crop this past year.. If you =
draw 2 line from Greces right on up to the Scandindvian Countries,  includs
ing Sweden and Denmark, you will-find that that whole arca was tventy-flve o
to fifty parcent def1C1pnt in its food prcductlon._ Ksid was- almost as. b°d.;“

I attended a conferepce in Paris in July at whlch $he,r&quirem¢nts of ‘
711 the nations were stated;y: then the availabilitiecs te meet thosc require-
monts were: also stated. Out. of some forty-odd million tons required, in
the opinion of the notions ‘that were represepted there s customers, there
wns actually less than thirty million tons available for export to mcet
their demand. That meont, of course, -a tragic gap between what these .
countries rcprescntod as their minimam roqulroments and the surplus countries’
as their maximum contributions.: That, gentlemen, is why food, primarily,
happens to ba one of the most dlfflcult problems cnnfront1rg our forclgn ‘
polch.gs well as our dombstic policy tod@y.

Prewar Germany, b@forv its expan51on, mqa a country of some scventy
million people. Sinee the.war they have token awa vy - from Cormany, at 1ldast
temporarily, all of the area to the east of the Oder and MNeisse, .and East
Pru351a, and apparently they are g01ng to tonke away the Saar.

The area removed 2nd plmcud under Polluh and Rusdian administration
(I usc the word "administration" rather than "government™ bacause the parma-
nent lines have nct been zgreed upon; they may have been settled, but they
have not been agreed upcon) took avay. from_Gcrmgnv txnnty—flve parcbnt of her
a*rlculturﬁl oroduction. ' ‘ 1 S :

To conbound that dllflculty, they Sthpud back  from Polgnd,
Czcchoslovaklz, Hungary, and Austria about ten million people who formerly
occupied the areas that now are no longer in Germanye - It represented in our
two zones,. that is, the British and United Stntes Zones, =2bout a twenty to
twenty-fivc percent increase in populsation over prewar,

,——\ -2 ‘r*- :‘;"1
[ 1 H

SEARITPE R
NIERS) IR ICERE




42

New I will give you an illustration of how that compares with the
U. S. In considering the arable land in the United States, we have about.
three acres to cne individual., In the combined areas of US~UK, they have .
seven people to cne acre. The density of population, so far as arable
land is concerned, is just one to twenty-one, in our favor, .

A further complication is the fact that Germany never was self-sufficient
in feod. One of the things Hitler stressed most in his preparations for
Weorld War II was the increased production of food., He used every known
technique of a tetalitarian govermment to slip up oroduction. ., In 1937-38,
when there was the highest yield of food production on record, he reached
_eighty-five percent of self-sufficiency. That included, however, the
importation of fodder concentrates and fodder of some four million tons
which, in the final analysis, meant he ncver attained, actually,, more than
seventy percent self-sufficiency in Germany as thus constituted.

To summarize, he was never more than scventy percoent self-sufficient,
really. Since then, Germany has lost twenty-five percent of its food
production and has increased her population inside.the U, S. and British
Zones, as now constituted, by twenty to twenty~five percent.

. -In bizonal Germany, an arca comparable to Pennsylvania, we have
43,250,000 people, It is evident, I think, from that that Germany can
never becoma a self-sufficient naticn in food, at least the part that is
presently occupicd by the United States and U. XK. So that means that they
must export if they arc to live. L

I hope no one in this audience will get the impression T am pro-German.
I am not, They have intcrrupted my way of life rather seriously twice.
But T do think we have to be realistic in the development of our foreign
.polieies as well as in the development of our domestic policies.

I have just finished--I hove I have finishod--about two wesks of testi-
mony before the Senate and House Appropriations Committces znd they have
had one fact drilled into their heads, despite the fact that they have asked
me many, many embarrassing questions, which is the fundamentzl fact that, if
we are going to accomplish owr objective of a peaceful world, we ars going
to have to permit Germany to export in order to pay for her imports,
primarily her imports of food.

I would like to state that as a basic fact: When we are considering
Germeny and considering our policies of tariff and itrade in any shape,
form, or manner, we must recognizc that if we are going to have a revived
Germany somebody is going to have to make available markcts for her to

_d%sgose of her industrial products in order to pay for the minimum imports
of food,
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Now what are we trying to do about it in Gormany? Cur primery
mission was tc maximize production of feod in order to roduce the cost to
the people of the United Statcs, We have forced the Germans to adoptla
production program this ysar that is gréator in ﬂcrungv than ever mes
produced in this' same. area befors, o Thﬁra ar¢e sovin million two hundred and
sixty-odd thousand, T think, hectarcs (2.471 acrss per hectar:) of orep
productioh under. this 1947—48 plan, Seven millich was the most cver!?
attained under Hitler,. We.are importing somothing like fifty million
dollars' worth 6f fortilizer in nitrogen and phosphates and.something :like
thirty million dellars' worth of sccd in order to increasc the production,
on the thcory that for evury .dollar spent for fertilizer in appropriate
prevortion we Wlll gat aboutseven:dollars return in food.. That, of course,
a2s many of you who ar fam111 ar with fﬁrmlng know, will depcnd upon the’
climetic conditions under which the crop is grown, This year we did not
realize that by any means because a.great deal of our winter crop was
destroyed and the harvest was much smaller in yield because of the unproce-
dented drdught But thstrls sthe th qOTY We arg ‘operating on.

But aven if we are succe ssful in getting maximun production of food in
Germany, it will represent--agein going back teo rmy basic thL51s~—only gbout
fifty: percent of her normal requlroments. Prewar Gormany consumod just
under three thousand. culorlba, on the average, por person.. Wo can produce,
if we afe able to makimize production GUp to our wstimated limit, only about
1350 to 1400 caléries of food of all descriptions to maintain the Gernan
people, Whether they will ever-get back to the very high standard of . l:vxng
they had prewar is a matier that dhpundu upon thh future of Europe.

The number two p‘obl@n in Gkrmnpy todhy, after food, is coal. Thore
has been a direct relationship between the ration thet hes been furnished
the German coal miner and his family and production put.of the Gorman ceal
fields. Prewar Germany reachod-an average, for the. last two years prior to
the. war, of about 400,000 tons of coal in thu Ruhr per day. Last w1nter we
had the.sccond food crisis- and our ratioching dropred.from 1500  caloriss to
about :a’ thousand or cleven hundredy coal ‘production dropped dovn to
189,000 tons from con51dorab1y-ovur 200 000 tons per day. -

- We =are constantly worklng onvour'food ratlon_and giving incentives ahd
preferential treatment to the Gersan miners. Lzst wegk we reached a Gerfman
production of 284,000 tons, almost a hundred thousand tons mere then we
were produting in the winter, w1th the sams numbev cf miners and with the
further fact that productlon of eoal normally gOLS up in the winter

If we cannot solve the food problem in Germany; we cannot solve the
coal problem. And if we do not selve the coal problem, there will be not
only no renl industrial recovery in- Germany, but the whole Mqrsha*l olan of
1ndustrlal recovery throughout Europc w111 be advcrsuly'affucted.

el St s [ Tt S B S slove ST N
RSN i
AR A HIEIETU I S EH;



_-..,._._,..

L o ;d\
REEEN ='f;)jv._ i
; e i Y ;J iy .
Uiy Louad i L._.J Y e, T
/ 554" PO

I am not willing to say herc to this group that-a failure to revive
Germany cconomically is a condition przcedent to the revival of Europe.
But I an certain if we do not bring Germanyl!s industrial production back
to approximsting & prewar production, we are certainly going to retsrd
grcbtly the revival of Burope, It has been the-dndgstrialrpmﬂ?fhousé‘of,
Eurcpe for many, many-years. ““'_7“ oL S cRees oL

So, . in your thnnking of thgt I wish you would conslder thet for our
ovn intercst it is Lsscntzgl that we' export to Germany hurdreds of millions
of dellars' worth of food - Tt will cost us z2bout one billion dollars in E
the Fiscal Year 1949.  Thet is:becausc of the fact that.the British have ©
actually now pullcd: out of the financial support of  the.combined area. - You -
will regall thet .a year ago 'wé entered an agreement with the British by
which they ‘would supply fifty percent of the funds for the importstion of
focd and foodstuffs in the bizonal areas, Because of their critical doXlay
situation today, they have had to pull cut of that to the extent of con~:
trlbutlng possibly no more than %ten purc*nt of their originsl comnltrent

That brlngs up 2 questlon very close to all of us and thht is ﬂhat
effect all of this ls going te have on our own eccnomy. I do not believe
anyone would be so bold as to say we could spend the great sums we:are
called upon to spend in ordéer to establish some.equilibrium in the world!s
cconomy--which is necessary, in ny view, for any world that -we can live in’
peacéfully--without some difficulties here at home. I am not going to try
to get into the foreign ficld here , but I do think, 1s thoughtfnl impoertant
and influentizl Americans, you rlght Jjust as well be prepared for the fzct
that it is going to cost us somethlng more than just dollars to support and
revive Germany during the next four or flve years; and our contribution,
largely under the Morshall plen, Just simply cannot run uncontrolled without
its having . detrimental effects on our own price structure., But I an -

confident that the detrimental cffects on our future, by failure to'carry.
through what we are undertaking now, will he infinitely move ¢ostly, In
that TGSprt gentIOmen, each-of us is trﬂmundously 1ntbrested.

" General MeKinlgy, I will. b; glad 0 ﬂnsver sny questions this group
nay have, If I cannot answer thuw accuratulj, I will so stﬂte.

QUESTION: . Do we occeot requlromunts of" other countrlss for food and -~ 7
other itéms bllndly, or,de we make some investigation of their rﬂqulremOnts’
after they give us the figures? And vher we do give them aid, like we are
going to giwve in the way of food de we do any suocrv15lon of thaﬁ” o

ONEI:HESTER Thb answsr to thu Pirst part of Jour questlnn is yes.
But wh?t we do is very limited, aetually. We havée some crbrzssies and sone
consulates scattered throughqut these cauntrles, like Italy and France, for
instance. On the staff of the. arbassador ‘in each country, or' the minister,
is an agricultiral attache'. Of course, ‘the other wcmbers of the staff are not
entirely dunb about. food matters. ' .



S0 they travel around., They get as much information as they possibly
can by obserwving the crops, talking to the farmers, determining what the
yields are, and so on. But there really isn't a'great dezl anycne can do
in a country the size of France abcut determinirg their production., You
can do better by studying the hlstorlcal statistics on it and applying the
current weather reports. In that way, you will come out with & better
estimate’ of what the production is than by going out and tilking with the
farmers, That ¢stimate is being made in each of these countries, But I
must confess I am very skoptical, myself, as to the adequacy of those reports.
I think the agricultural attache'would be first to admit that their informa-
tion is rot accurate, They do not pratend that they are accurﬁto.

Now as to the second part of your question T rwally think we arc making
a very bad mistake. Ewven though we would be accused by the Soviets, and
othexs, of trying to imposc our ideas and interfore with the. aid countrics
economies, it secms to me vory dangerous to turn loose 2ll this food in these
countries, without any contfols as to its distributions I spent two wecks
in Ttaly. I saw more food in their rcstaurants than I-find in the restau-
rants hcre at home and at prices I could afford to pay. I could got as
fine & dimmer in Rome for $2.50 as you can get in the Mayflower dovn hcre
for $10,00. Of coursc, I was not using the official liray but ne one else
in’ Ttaly was using it either, so far azs I could discovaxr. I went up to
~ the” Americen Express Company got my checks. cashed at 650 lira to the
déllar., ‘I did not ask them for that much;. they gave it to me. - I could go
intd their restaurant, give them Amcrlcan money 2nd they would give me 650

llra for it.

GENERAL MCKINIEY: Just what is the value now?

COLON“L HESTER: Tt was 350. I understand it is now 550. They ares
going to revise it évery month. TWe cannot determine what its purchase value
is, for reasons bést knowm to 211 of you. But certainly if we could super-
vise the distribution of this food it would get to the places where it is
required rather than grba51ng the palm of sonﬂbody in the process of dis-
trlbutlon. .

QUESTION: Colonel, could you tell us what the caloric intake is, as
supplied by the Russiens in the Russian Zone, as compared to what we are
able to ‘give thom, and what political effect that has on the German people?

COLONEL HESTER: I meant to cover that in my principal remerkss

, So far as we can discover, it is about the same in the Russian Zone
2s with us, just in the nelghborhood of 1300 to 1350 calories for the
normal consumer. Now a lot of people get mixed up over the term

"normal consumer." We did not coin the word, That is the Department of
Agrlculture!s'word. It uses the tern in deéscribing all levels of living.
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If you took the average, ybu.would hove tc add about three }mndred
calories to that in order to.get what. the average person corsumes.

~ But, you see, the answer- 1s~there 15 TO average n‘rson so thCy‘ tnke
the normal person. S

The Russxans glve about thc same 38 wWe do, This crount is grdvn 1n
the Russizn Zong. We are furnishing o 1little more than fifty percont of .
all the food that the Germans are cating today, in our zone. A little more
than fifty percent of what they eat is being 1mported and p?ld for by the
,Unlted Sta'bbs, w:n.th some help from Enwland. _ ‘

QUESTION This quostlon 15 not on food Colonel but you may, be able
to throw some llght on 1t. ,

I understand G;rmany uSQd to hsve very well managed forests and, con—
sidering the acrezge of the forests, their yield was: very high. Do you .
mow if that meragement is contlnulng or is therc 1ndlscr1m1nﬂtu cuttlng
gozng on° : :

COLONEL HESTHR' “Noa Thc mpnogemunt in our zome "nd in. the Brltlsh :
Zorie==cortainly in our gone-—is fully intact, They, in all probability,
had the £¥nest forestry practice in the world, prowar. ‘They still heve
those same forestbrs. Truo, some of, thcm bavn been do-Nﬂz1ficd and kicked
out

‘ We have bber'OVGrcuttlng for the past two yesrs. V2 are cutting now .
at the rate 6f 2bout two hundred pcrecent; that menrs twice #he ammual
growth, The nccessity for that is tied up in this matter of coal, Tremen-
dous tonnage of wood 1s buing cut to furnish fuel that was formerly supplied
- from coal. Wo have not been able in the phst two years to give anything
except a. couple of briquettes to the people in the cities, like Bbrlln,

'for inst.ance ‘to keep their homes hea ted ‘through the w:mter’ ‘

) As a result, the German forcsts heve had to be owercut, . They needed
to be overcut. somcwhat for the simple reasen they had acqulred first, an
unusual growth; by cuttlng down other peoples' forosts during th, war and
conscorving their owne Sccond, they just keeo thefr treecs too long, anyway.
But there is no ¢ndlscr1m1ngte or foolish cuttlng, éxcept thet which is
necussary to keep the people worm until we get ths ecoal productlon back.
In the Russian Zone there is heavier overcuttlno, Thére is also some over—
cutting in the Brltlsh Zone. . : : o

N GOLONEL THCMAS e McCULLOCP: I notlced that Wr o Royall, in Justlfylng

the request for funds in the bizonel erea, indicated the United States
might anticipate ‘more of a field of control in, soy, economy and politics
than the British area. lLast nlght's paper carried an aceount where the
British newspapers had come out in flz=t refutation of that, Can you say
anything about the area of digagreement on that?
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COLONEL HESTER: (DlscuSSIOn off the record.)
_ MR, JOHN W. QJAREN lou mentloned somthlpg ahout the agrlcu_tural
production of Germany. . & iumber of the farm prllcatwons in this country
have stated that if American farm agents-were sent to Germany they might
help improve farm technigue and thus increase production. 0On the other
hand, some of the, city. napers, that have commented on the same suggestion,
“holo it to ‘be rather an unusual and unnecessary suggestlon. -Tould you eare
to comment on that? :

1:_ﬁOiONEi HESTER: Wwell, of éourseJ_agriéulfure in’Germany is consider-
ably different from this country. Regarding the yields in Germany today,
even when we arc producing actuwally about 70 percent--I did not mention .

.. that in my previous comment-——we have gotten back between 65 and 70 percent

of its highest. prowar production; but even with that 65 or 70° pereent, cur
yields in Gurmany are much higher than the comnarsblb ‘yields in the Unltbd
States, por acre. :

chertheless, there is a good deal to be said in favor of sending'over
our best techniclans, best agriculturists, to Germany, In the first place,
the Germans have nol been in. contact with any scientific. information for .
the.last seven or. eight years, If we could get fifty to 2 hundred of our:
. best agriculturists over there to advise them in connection with thé
improvement of their technique, and bring-them up to date on the bést and
most recent- developments in the United States, thcrc is no question aboub
its being helpfuls, And, incidentally, it would help us to know re2lly how
mach the German arc producing because we would hive the people’ there to
t¢1l us,.

IR. A. J. PETERSON (former membcr of the FLcu*ty) Some -of the Army
mert who ‘have come back from Germany have indicated they would like tc send
"over some machinery and materials and have them converted into the finishcd
proguct, stockpiled, or for some other purpose. T wonder if you think
. that would be feasible? . ' A

" Gonowr, HESTER: Yes, and that is being dones Tt has %o be done %o -a
much greater extent too, . .

The same7thing ié'true of cotton. They have their fine textile mills
there. They have .the know-hew and the technical knowledge., If we could
give some ofi this surplus wool of the world--we are getting some from
England through Australis—~for: that purposc now, you could not only give
somc clothes to the Germans but- could protty well pay for it out of the
export of their finished product. We zre doing that to 2 small extbnt now
"nd are plannlng to do it to a much gregter oxtent,
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That was what I really was meaning by your autherity to import raw
materials and ecxport your finished product., That is the only way Germany
will ever get clothcde She would be able to bring in woolens and cotton
and manufacture them and then to help pay for them at least out of the
export of additional surpluses from then, .

QLNERAL McKINLEY: er privatce sources of raw matorials of that kind,
purtlculurly herc, offurlnc to do that?

COLONEL HESTER: Ve are doing it through the Commercial Credit Corpora-
tion. You see, there is no way yot—-—or at least not until within the last
few wezks——of expleining to the Germans how %o negotiate contracts, That
ig only very recent, So therc will be only a hondful for a long time to
comee, They have no dollar credit.

GENERAL McKINLEY:"The Italians enjoyed 2 different situation from the
Germans; that is, they weére cobelligerent. ;

COIONEL EESTER: That's right.

GENERAL McKINLEY: They had a cobzslligerent status. Evon two yeoaors
ago, when I was over there, the cotton interests in this country were
offering to give them raw cotton and take back tho finished product in pay-
ment for the raw cotton, So that -thoy would have the cotton gecds to the
extent of the value which was added by manufacture,

. COLCNEL HESTER: We are deing the same thing in Germany Lxcebt W& are
doing it through the CCC.

The German himself can't do anything in the way of making a contract,
Every contract made in Germany has to be 51gned by the Military Governor,
big .or little, if it is outsidc of the internal German cconomy itself, It
‘makes thc actual transaction of bu51ncss an almost insupe rable thing.

Very recently they hove pcrnlttcd the manufacturcr +o rutalr s small
portion of the moncy he gets for goods in actual dollars.

I think it might be 1nturcst1ng to this group to knov that for the
first time--the £irst time in history I know of--we have a country over
there that deals internally and also externally, yet the medium of exchange
they use inside has 3b501utely no . rcldtionshlp to the medium of exchange
used outside, Thére:is no relationship whatsoever between the Gérman mark
and anr other currency in the world, When we ship food into Germany, the
German consumer pays for that food in German marks, It has no relatlon-
Shlp to what 1t costs the. United Sthtes to’ send it over there, : E
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The money that is paid. by the German for the food is put into a
-blocked aceount. . When we make a contract for the leica Company to ship

cout a thousand cameras and: sell them for, say, $400,000, the German

manufzcturer does not send a dime of that. They turn back te this blocked
account that the Germans paid in for this imported food and dig oub o few
marks and pay him for his cameras and Dut'whvtbver the ﬂmount is into a

- Joint forcign exchange agencya Co :

S0, you see, the two things are Just as geparate as night and day.
There 1s ro relationship between them.” Until we can break that down there
is gecing to be a very-cumbersome method of engaging in foreign trade.

GENERAL McKINLEY: I've been through the same, thing.

QUESTION: OCculd you tell us, Colonel, scmcthing about the productivity
of the agricultural region in the northwest of Germany as compzared to that
in the eastern vart of Germany, occupied by Russiz2? | It seims te me tlat
thot part in the lowlands next to Holland should be fairly productive.

COLONEL HESTMR: I was not trying to say that the Russian Zone could
afford a higher caloric level than we can in the:British and United States
Zones, What I 'was trying to say was- that the population is wmuch more dense.
Ther: is not anything liks the, same number of acres avail=s blb for agricul-
tural production,.: :

You will find scme of the firest production in the world up thera in
that zrea zlongside the Ruhr, Some of their yields arc fantastically high.
But because of the large industrizl populaticn .and the density of the over-
all population the actual amount of food we get out of the British and
United States Zones is smell. Of course,. in the ‘United States Zone we have
lergely scenery; the British got all the 1ndustry, the Ru551ﬂns got all
"th( food‘ thc French have the wine,

But you are corrcet in S'V1rg sone of the flpbst productlvo soil is
in that area, oo -

QUﬂSTIONﬁR' I did not know anything about the Ruhr. I wes uwp in the
other part and it secmed to me it was morce productlvb than the "ngCHltUT”l
lond In this country..

COLONEL HESTER: Thﬂy are producing right now--they are nnly 65 to 70
percent of their highest prewar Jroductlon—-t““ce in many cases two and
a half times, as much per acrc as we produce here in the Unitcd States.

But don't forget the. fﬂc+ thet -there are seven Germans on one zc¢re and
there arc three acres for one man in this courtry. That is the dlfference.

~12-
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QUESTION: To what exient can the German Industry, Nhen it becomes
revived, be complémentary to the industries of the countries bordering on
it, llkC Denmark, Helland, Belgium, and so on?

COLONEL HESTIR: I can answer that best by citing what happcned every
day I was in Germany, They were trying to sell us food in order te buy
machines, This was true in Holland, Denmark, Sweden, Belgium, Norway, .
Ttaly, Yugoslavia, and the whole crowd of thbm. If we could hﬁve exchanged :
industrial goods for fopd, we could have brought in many hundreds of thousands
of tons of food, There were tremendous quantities of food in Holland. That
was the biggest market for food, prewar. Their econcomy is agricultural,.
based pretty largely on their sales of vegetables, and thlng of that klnd
to Germany.  But we could not takc them because thers were no calories -in
the vegetables and it cost more money than we had., Our funds were appro-
priated by the, Parliament of. the United Kingdom =2nd the Congress of the
United States, In order to kesp those people’ alive, we had to put calories
in them, . So that is one of the”things I was referrlng to when I spoke of .
these man-made problems,

If we could wash cut all the barriers to trade in Europe, we could
build a real cornerstone under the Marshall plan. But, you sce, cne of the
pr1n01p11 dif ficulties is you have no common currcncy. If you travel today
in Europe, you have to carry a2 hzlf-dozen difforent currencies in crder to
get foed, ledging, and gascline. In many instances it is just impessible
for one country really to do business with the dther. It is dlmost entirely
impossible to do business with Germany sincc it has béen divided inte four
states.

There is no question zbout their econcmies compleémcnting one ancther.
That is why we feel it is most important nct to build Germany back up as. a
potential thréeat to the peace of the world, but build it back up te a level
by which she can import the things she necds and export thoe. things the
pecple arqund her need. That is what we arg trylng to do,

I do not think there was a weck, in the two years I was over there,
that scmebody from one of thosc countries did not come to us trying to sell
us food in order to buy something they needed from German industrial pro-
ducticn. | :

QUESTION: I remember a German telling me how he could go to Bavaria.
and get food- 2nd carry it back up into the northbrn part. Now Bavaria was
suppesed to give a certain amount of food to these in the nerthern: ter- .
ritory. 4As I recall the 51tdat10n, the Military Gevernment {finally had to
go into. Bavarie and fereibly take away some of their cattle., That was the
problem as I recall it, Has that beecn, in any way, straightoned out?




COLOMEL, HESTER: We have corrected a lot of their failure to turn
it in, but we have not- corrected thelr indisposition to do 50——and we L.
never will.’ C "

. But under this bizonal organization we have set up down at. Frankfurt,
you have a minister with his staff. The present member from the British
Zone has on his staff an inspectorate; he has all of the statistical . S
1nformat10n about what the production is, and what the imports are. Here
is the way'it‘works, under anh agreement we got signed by Generals Clay and
Robertson last summer. Ye determlne, actually by thrashings and diggings,
what the production is on a random number of farms——the old Gallup poll
idea-—so we can turn up with an acthal overall production figure for a
State, Wo will take, as an illusiration, potatoes., Bavaria produces
considerably more potatoes than it needs for the official ration’ as estab-
lished for the combined arcas. It will have to ship out about a million
tons ‘of potatoes, or a little more, this year. Well, Bavaria isn't ‘self-
sufflclcnt for twelve months in grain or in fats., 3o, if she’ doesn't ship
out a million tons of potatoes she doesn'!t got the corresponding ambunt of
imports she would normally be entitled to when you 2dd both up and divide
them, So we ‘thlnk we have that pretty well licked,

" Now I would not for oné momsnt want to leave anybody here the impression
that we have eliminated the black-market in Germany. I do think we have °.
it under a little better control in a2 good many of the countries surrcund-
ing it; but it is net eliminated. VO‘Wlll Zdmit three hundred calories

arc belng distributed dutside of the ratlon, but it ccomes from indigencus
productlon.

The controls on imports are protty well. foolpreof. But if 2 state

does not livé up to its obligations to move fpod out of its area into 2
less. surplus area, we simply refuse to move, irperts inte that arca, If
they do not ship out potatoes, they do. 1ot gut their grain or fats or dried
skim mllk, and so forth and so on. Bavaria has practically no sugar.  So
we tske the thing they zré shortest in 2nd refuse to ship it to them unless
they meet their interzonal commitmentse =

There is a little improvement since you were there.

GENERAL McKINIEY: Therc has been a big change since I was in Itely.
For one thing, their transportation seems to be pretty well organized again. -
When I was over there, we were cursed mlth the fact that we would have lois
of food in one arca and couldn't move it up to the areas where there was
a scarcity. There was no w?y_tha we could move it,
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-COLONEL HESTER: I know. Transportation was simply shot to piecess
Actually, . I suppose the biggest problem we have in Germany today is
transportation., We zre not moving the coal that is being produced out
of the Ruhr. However, we think we can lick that because conl is eventu-
ally going to help us to make more cars.

If you can e¢ver get 2 decent winter and a decent summer, combincd,
over there, we will hawe some chance. But last winter every canal and
river in Germany was frozen over solid and food and other commoditics had
to be moved by rail, which was at that time shot to pieces.

GENERAL McKINIEY: Colonel, you have been very generous with your time
and patience, I want to assure you we have all enjoyed this talk very
much, We are deeply indebted to you.

(23 Januvary 1948--450)S.
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BRZETARCH AFD DEVTIOPNTYT IF MITATIURGY

. - . . 12 Deshrber 1947

CAP”A*" ROWLEY: To brins our series of Techrolosic~l Prosress lectures
to ~ close, we ~re going to ha~r this ofternoon ~bout rzsecrch »nd develop-
ment in the fiel” of met~llurzy. This is » field in which crent »dvrnces
have been m=de, especislly in the lost ~enarstion, It is olso = fleléd in
which industry, the Armed Services, -nrd oth=r =gencles »re hOrklﬂ~ very
herd tow~rd new dcvelopnents.

Qur sperker is Dr. Frederick Seitz, Jr., whose csrzer hrs baen spent
consider=bly in the fleld of .efucrtion. Ee, until this July, hes .he~ded the
school conducted nt O~k Ridzé for the instruction of newly nrrived physi-
cists =nd -enzxireeors, His resulsr rc~demic Auby, you mirht s2y, is =s herd
of the Deprrtment of Physics =t the Cornesie Ingtitute of Technolosy =t
Pittsbureh. . ‘

I take sre~t pIEnsure in wregenting Dr. Frederick Seitz, Jr.

TR, SZITZ: I mgsur: you thet it iz » sre-~t plemsure to nddress this
sroup. :

Whet I would like to do in the rether short time I hove =t my digposel
lg give you » brief pleture of the stotus of the etudy of metnls ~t the
present time »né of the vnrious fieldls thnt sre mttached to it

If you exemine *hn vorious ficlds of techroloey from the st-ndpoint of
their history »nd boeckgrourd, you finé thet they f2l1l into twa mrjor groups,
One of these groups s vory emsy to underzt-ud. These fields of tocknology
»rs those which hrve sprurg directly eut of science. There =re coriclin
fields, » wrire cxampla of wrick 1s electricel engineering, in which the
fi0ld of technnlosy would not erist if it were not for ths f=ct thot ~t =
definite moint in the.n~turel davelonrent of sclernce certoin discovories
were made, In the coae of the fia1ld of electricel anlnﬂerlnh, it is trie
we occnsionnlly run into electrie~l phenomenn in every any livins, such ns
whan we »ick un » stetic cherge while wrlking ~long = corrider °nu ohtelin =
shack upon touckhing » dcor hrudle, But in the m=in, eleétrierl phencrura
are rother submersed in the world »bout us, =1lthoush we know they plsy r

very iTport”nt role, Whot he2s hkswpened in the coursc of the development of
electricol engiresring is thet seisntists, soins out of thelir wey to investl-
~mte urusucl. thi nes, uncovered the l”ms of electricity snd meanetism, =nd
other rer put it to use, B e

In = ficld such »s thig, there 1s =~n wnds: rly;nr thoory whichk 1s sound
7nd which c¢=n nlwnys be used. whenever ~nything new is desizned, whether it
is » motor, » trensformer, =rn ®ntennr, or » radsr cdevice. In the whole pro-
fession there le n hisk rez=ré for the theoretles1 prinelples “nd understond-
ing. There is = close bond heiween the gcientlsts =nd the cngineers.




The field of rtomic erginsering is in exmctly the seme sitvrtion, The
phenomeron of flesion, which opaned up the “ield of ~tozic enginsering, wes
discovered in the course of. selentific rede~rch. The first men to do worx
in ths Fficld cof atomie encinnering were very close to the fields of scirnce.
Agein you find the siturtion thet is met in electrienl ensineerinz » very
hirh standsrd of spprecintion of fundsrg nt=1 principles.

Thera sre other fields of techrolo r thot £211 in » differont ootosory.
These nre the flelds of tcechnology which were developed through neczssity
in » period before the underlyinz theory vns svniloblc., One exemmple ig
me chﬂnzc”l engincering. Civil engincering 1§ »nother.

H.

Tte reed for the prretice of nmechenicsl ~nd civil ongineering goes brock
rehigtory. I‘oplﬂ hnd to build bridecg, doms, ~nd siniler deviens

long before they znow the baslc laws of mesehrnics. In ~Dbout 1700 tizess brslic
ere discovered ond it then become posslidle to put the fields of

ech“n "1 ornd eivil "prina,rlﬂp on whet vz miskt 211 » gselixntific b=sis,

Previovsly t le pr“~+i~"1 methodsg of mecisnicrl rnd clvil engivcoring ra~

gerbled those of » field of =rt, e » reeult of the centuries of rrawth on

2 purely e?plrlcﬂl foundrtion. The weople Lnd rules of thunb thrt Bed been

develoned purely by tri-~l-rnd-error retheds for dolng the thinss thrt ard

to b2 fone techrnsologsic»lly.

s N
S e

Whon the science wms dovelowod, it firet =~de very little Impression.
In the first pl-ce, there wos the trofitionrl ~ri-like Acvelorwont whizh
Erf mrny successes to 1te ecredit. The infividusle wid were troired in
mechsrnic~l “nd civil ensingerins tendoed o rasist the meoros intell catual
g“owth. They #12 rat sge »ny reed for it. And the trath 1s thot ir the
errly Ffrye, the Aovelomment of the 1lvwe of st~tles "nd Aynemics on the 1-rit
of the gclentists of the A=y #ié not L-~wva -~ et forl to eontributc to
mechrricnl ~n® aivil en-~inecring,

Bvactly the s=m¢ situ~tion existod in ordnence, Gunrowdor ord boun

invented meny yeers before Yewton ~nd 3~1ileo, =»rd -uns wore usad, Cro did
nnt heve, however, enythins resemblins on oxect theory of the oporetion of

.)

the ordinsry we~noms of ordpeounce. It is true thot the Aiecnvery ~f the
l-ws of mecnrrics mrde it mnssible to Ao zoarmathines more, hut it wos not
obvions thot theose now theareticnl vrircimles woudd be of -~ny rroot holv.
Ard you find in 1700 th-t the cffscets of the fcvelopment »f mociionics on the
subicot of ordnence were on tho whole reletively so~1ls In fect, in the
1213 of ordnonce, os ir the Tizld of mechenie~l =n civil ensincerin~, it
ta0lr ebout » century boefore the affects begon tn bo felt. We find thrt
k~11tstic seionce rerlly #4124 noi Aavelnn to » hichk derres until the tire of
tire ennlaonie wors, The orert Preneh bollisticione hed their Incentive »
entury ~fter Fewton =nd Golilso,

Tho sredur]l weldins tomether of the umpirierl tecinnlozy -nd the thoo—
reticorl wrineirlos which baeen In the eizhteenth century continued well into
tke rosunt centary, In zort~ln noew flelds, such =s -~erndyn~mics, whicr> the




bonefit of uein~ theoretice~l princirlcs could be felt -lmost ot onee, It is
found thet the trrditions besed am thesreticsl undorstoniing: crone ir mush
fagter, in fret, then In some of the more corventionrl fiells, such =s
maechonierl cnsineering, -

¥ow, net~llurcy =g » whole, Tesnrdad ~g » bronch of technolosy, ra—
sembles the fields of mechonicsl #n” zivil ercineerins ond brllistics
rother then the fielé of electricml enzincerinzs. Archoolosists heve goad
evidence to show thet the met~llursmists (who hove heen with civilizotion
~Imost from its Ad~wn) waora omong tho first =riis-ns to hove » preforrad
pogition in socisty ond, hecrus~ of théir speclnal »rt, were omone the first
peorle to ronk with the ~3Iministrotors -ond the esrly elarsy in belns frecd
from the burden of t11linz the seile It Is ensy to Im~gzine thrt In the rre-
historic er» the reotellureists, the mer who rm2de correr ~nd steel »rn? shorod
then intn useful teonls, took ~dvrntree of this wosition ~nd were guite will-
inz to pl-y on the somewhnt mystic ~snects of their knowled:o.

Metellur cien~] sgelenca dif nnt fevalon, in fret, until the end of the
lrgt century——ond for very 29od rec~sons. In order to heve = well-coveloned
met~lluraie~l science, it is nezecss~ry to heve ~n wnderlyins knowled e of
the bekhevier of otomic systems, » knowlcdie of the constituents of metteor.
Thie knowledze 7174 not come to us untill »fter deveolorments which oxtenred
well on into this contury. 4As » mrttar of focet, the underlyinz kgowled-e
wrg not reslly ~veilahle, let us s~y, until 193C or there~houts, =ftzr the
develoyment of whrt is now knrwn ~g gu ntum mechonice.

The regult »f this siturtion 1s th~t the fleld of motrllursy still
exhiltits vory strons~ly todey the effocts of two Aifferent <reditions. Ona
1s the historic=1 trefition, in whick met~lluray is res~rfed to sormo extent
~g »n =rt, trisl-enf-error methods Lnire uwzed to m~ke vrogress. The otheor
is the secientific trofitinn, vosed or the Ffasire to reduce our uncferstend—
ine ond knowledre of rmotels tn fundezoentsl vrinci~los similer to the
fund-mentnrl »rincinles tart overcte in other flells, such =g aloctricel
enaincering, ' ' '

The sciorce of met~1ls is youns, The fusion of these twn chennoels is
not yet enrmlete, In flolds such »s electriesl oncrincering, i controgt,
one finds rendy rccertrnce of the ~conle who delve into theoroiierl iduaes,
There ls ~ccomtenee of thig srprosch in certein recions of the ficld of
met~llurcierl nroctice; in other resions there is not, I think thot ot the
=rosent time we ~re »hout =t the holf-wey -olnt in the dourse of this
Agwvaelonment, It will toke fully ~nother soncoretion hofore the fusion is
snmnlete, thrt is before metrllur~izel edugnrtior ~ré ~roetloo regemble in
their cntirety the tyre of aducetion whick exists In fielfs such ns
. electric~l encirgerings sné ntomic enminzerire,

In arder to. indic~te meorhers more shrr»ly tkhis difference in viewroint
hetwaen the mon who 1s intiérested in metellursice~l mroetico in the trodition-l
sense ond the mrn who is interestad in tho fundementrl sclence of =etnals, I




rizht sttorpt to outline” thi emor=1 Fields of thicrost’ in the two coses
and indiceto how the diffrronce in viewpolnt is bclnh rbﬁuccc.

- I would 9st1*~te tht »t larst ninety vércent of °11 tne met~ls which
nre meie e.ond uscd nrré produzed bosruse of the unlque rechrnie~l proourties
met~ls con possoss!  digh strodmeth couplad with ductility, = ceort~in ~bsorce
of-brittlenasé;,the‘cnpﬁoiliby of being. urou?nt, Yy vroner he~t trestront,
to grort krrdnessi ~nd so forta. _ fe _ : o S

’ fl
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Cf the ten morcent of met~lg not used for m anicnl uryoeu T tho groast
majority ~re used for electricnl nure oses: ’or *hoir ferro‘aﬂnctic Qe
pertics, ~s in the enge of trersformor stoel ~nd for thoir hijh conluctivity,
~g in tho erse of commer, ; ' ‘ :

The noxt zre~t fleld of Interest contors - tout- elactrlcﬁl provertics.
-¥ela:

Althowrh reckenicnl ~nd electricrl vromerties cover ~lrost the whole
field, thore »~re - fow evcantion~l crses, which »re beconing to ba rmoro -~nd
more irportent ~s tine goes on.. In the first rl-ce, thiers ~ro motols thot
~r¢ used becouse of their oxcellent kigh temper~ture prorertics. One vory
sood exemirle of this tyze of met~l 1s the tungsten, which is used in the
filement Jomn,  Tunsston is of interest 'in thls ~;—licrtion becouse it ks
n vory low vomor Yressure 2t vory hish tem-orotures. Simil-erly, thorec ~re
the mofols thot ~rc boeln~ usod in s~ turbind en;inds °nd in Jet_en~inzs.
As » meotter of frct, the dovelowment of s-2cisrl metrls »ud »lloys for hish
temrersture sorvice is rro®bohly one of the most Immvortent flelds for thic
im~edisto future, Y2 nced not look very far. ta find metols tint oro used
. for other s*‘ﬂiﬂl ur“o ﬂs for .ox~m—la becruse of -~ blah derrod of rogis—
tarce to corrosion. ' ' ‘

Yew, the mrectis-l r““t'*llur“'is;t, kovino certrin immedists annle,
tturrlly limits his ~ticntion when massi®le to the things »t hord,  His
firgt gre~t interest is in commositinn. He knows thot unless ke hng control
over composition, he connot mrteh renroducesbly o~ny property thot he wonts;

hus, process met~llurgy ronks very Lizih in the fields of: convention-l
technolcay, triﬂln"nd;e}ror mothods hrving been used for contrel in the prst.

Sinse met~1ls ~re used so oradonincntly po* thzir mech-niz~l provertics,
the socond nr“ooﬂih“nt intcrest is in mecheniecrl testing, Zere ~a-in there
is » very lénz-rnd wéll-develomed history. Therc »re she cert-in convention—
~1izad teste; such ~s the strrightfeorw-réd terqllo “tcgt in which » spesirmer,
pronarly mechined, is plread in tensien ~nd the Sflow ~nd rupturc studisd.

Or the spacimen H"v he tesgted In bonding, The mktﬂIWurmast ney study "\tﬁ’s
ir ronia deformrtion or slow FﬂforMﬁrlon, ﬁener41r5 on tne nliinnte usge.

A third fielf of interost 50 thn evory Ay ~eteIllurcist ie-the Fiols of

. renction rotes. Steel, for sxsmple, is porticul~rly useful becmuss it is

- possible to control its P*?Enoes ~né ductility by eubjocting it to tewpering
rerctions in whicgh time ~nA tomperetutre pley » role. The storderd procedursc

in"olv S hehtirp the met~1 to sn eloveted tormer~ture se thet the erron
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nicb it contsins goes into solution. It is then cooled, during whicsh
ccess, the corbon comes out of solutlon.:' The metsllurglst h=s found that
f he hests »nd cools the met=l =t certain definite rotesg, he con control - .
its chrrscteristics in » wey thot-depends upon composition.  For tals
reason, thu nroblems centering about remctlon retes interest him,

Lbout fifty yerrs ago it wes found thet there is » strong correlntion .
between the observed practlc~l propertisg of met~ls ~nd thelr runesr-nce -
mder the niecroscopes For this rerson micerosconic tcchn10U83, thnt is,
technigues In which net=ls -re volished, cteched, ~nd then studied under the
=ieroscope, now nloy = veory Iimmortent rolc in the convention~l study of
- metels, Pifty yerrz ~go the use of the ~icroscone wrs reg ~rded Tz '°n
Irnov-tion; "nd the greect metrllurglsts of the pret, men such: =8 Howe,
Seuveur -nd Tomne~m, who introduced tho microscone, were. considercd somewh~t
radlcal during this nerioﬁ

‘ If the ﬂorvontlon°1 rrreticrl metellurgsist could zet ~long with only
the %tools I hove nontiOpcﬁ,,I think he would do so-—"nd for viry soocd,
nroeticnl rersons., After »ll, his success derends on putting out cert-in
rroducts which beheove 1n ~ cortein, rezuler y-y. The c7se of the introduc-

ton of the use of the microscome, hovever, indicetes thnt If he is to bo
succassful, it 1s eseentisl th-~t he introfuce new nethods. Th-t 1s why the
cubjeéet of the geicence of metnls 1s so immortent from o —rreticerd vicw olnt,
Ir the develorment of » sclenca ona arbitrerily studies »11 Pepects of-»
subjoct not with ony immediste wnrectictl use in mind, but In ordor to
nscert=in behoviors in = senererl woy. BExperience shows thot 1f one follows
such = mrocedure consistently, then in » cortein nercéntoge of cmses one
turns up something th-t is ercecdingly new ~nd of sre~t —roctie~l Imrori-nce,

Prom the stﬁnnroivt of the seience of rmeotsls, the generel ordcring of
metnls goes obout ~s follows: The nerson who is concerned with the funde-
metnl wronerties of metrls 1s interested, first, In tho groes strusturs of
" the mettl. Such thinss -s the sizge of tuﬂ c“y¢tﬂls wresent in = ziver ‘

swecimen intorest him, :

, Sceond, he 1s interested in the ~tomie srreongement. Sirec 1917, with
the ¢evelopment of X-reoy techniquoé,'it nee rroved to be Tossible to feter—
mine the dotniled srrongement of ~toms 1n' solids. The nr-ctic~l develormont
of this_ subjoet ond its uee in the study of matrle begon in ~bout 1920, just
~ftor World Wer I, In this country » grent de~l-of the 7 loreerinz wrrk
weg done rt the Genersl Blectric Comusny by scicntisets such s 4, W. ¥ull,
‘'who first sterted » gystemetic clmssiflicrtion of MLtﬂls on the bosis of
their =tomic structures.

In more rocent timcs, since =bout 1930, there hos been intercst not
only in stomic structure, but in elcctroqiﬂ gtructura. Metels ~ro mede ur
of ~toms, which, In turn, ~re nm~de ua- of clectrons. Since the dev nlo“ﬂ‘rt
of tho ~tomie thﬁoriCS, it hns been —osaible, using sult=dle tecnnigues,
to Aotervine how tho electrons =g well o5 the otormg In met-1s ore hchevira,




From the stondpeint of nmetsl sclence,. - ATy knowledge thnt c-n be °cﬂurul°+ed
concerning these two cheracteristics. is.ressrded ns import=nt K

The thira fundvﬂent°1 fipld of broqd gener°1 intere t centérS'ﬁbout
the thermodynemicel properties of metsls; in other words, those charsctor—
isticts which »re mlso of gre=t interest to the chemist studying resction
rates end equilibrium phenomens. in conncgtion with chemierl resctions.

Phrge dirgrams, which show, the equilibrium relationships between the
orystallogrephic structures which occur iIn metsl systems, are regerded as
fundament~l imnowledge from the stondpoint of those ipterested 'inm the scicnce
of metnals, ‘ ' ' o o

The bro~d fields. concerned with stomic snd elsctronic structurcs »nd .
" with the -thermodynmemicel studies of bulk moterisls, renk first in the ordur
of intercst from the sclentific stendpoint.

. A systemstic study of the.chrracteristic propertles of nctels, soon
shows thet it is Impossible to understend <11 their properties if it is
ngsuded thot they sre perfect, If one could obt<in » perfgct netsl, soy =
porfect single crystel of iron, one would find th"t it would pot tehrve
~nything like the wey ordinsry iron does, In the first plﬂco it would not -
be ductile, thet ig, 1t would not flow Dlﬁstic“lly.; It w0uld be very strong
and ‘would breek ‘brittlely =t = volue.of tpnsile stress pcrhﬂps five to- ten
times prﬂnter th“n the tensil Qtreng*h of “ny of the known forﬁs of iror.

"It i known‘now —ﬂs o rxsult of roaenrﬂh in the l"st tw“nty ycﬁrs, th~t
metelsg, »nd solids in cenersl, owe = 1ﬁrge number of their interesting nd
Amportent ch“rncteristics to the fact thot they conirin imperfections. 4
person concerned with the science of metsls will ottempt to moke = systemntic
study of the tyme of imperfcctions which e~n ocecur in met~ls -nd cther solids
In-order to obtoin » -bettor wnderstanding of them,

There »re zeversl klnﬁs of imperfections. In the ’irst pl“"e " there
are whet mirht be g2lled point imperfections, thet is, imperfections ocecur—
ring 2t » cdefinite point in the cryst~l lnttice =nd which ~ffect » small
~re=’ of, "tomic dimensions =bout th»t peint, The =lloying ~gents such »s
c~rbon which ~re. commonly 2dded to iron to mcke stcel, hove thelr effect
in » en~1l region »bout the position in the l-ttice whers they lie. In frct
meny of the effects of =lloying sgents in gener-l c~rn be correl-ted with
the Influence which they exert r~t the polints where they »re siturted.

It is known. thot diffusion would not t-ke plece in mony met~1l systems
1f it were not for the existence of certsin kinds.of poirt Iimperfections.
A1lloys crn be m~de from the pure met~ls by mixing the powders,for exomple,
~ad ne~ting them in » furn=snce so »s to =~llow intordiffusion of the two
constituents. This interdiffusion process would not t-ke plece with =ny-
thing -like the speed it does if it wetre not for +ne foct thﬂt metﬁls contrin
i nerfectioﬂs which helyp di‘quxon. ‘ :

Therc =re other kinds of imperfections. For exemple, there ~re irper—
fections theot ~re sometimes celled line inmperfections becouse they extend
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g lines through long dlstsnces in the l=ttice. It is belileved thrt line
izperfectiong nlsy »n importent role In determining the plestlc properties
of metels, so importsnt for their mechenicsl behnvior.

Similerly, there =re Imperfoections which occur over plsncs. The
gimplest of thesg £re the impoerfectlons which occur botween two erystol
boundsries. Yost of the metorisls thot "re uscd in erystels zcont~in meny
erystels, »nd the surfrces of contret ~re reglons thrt merii verticuler
¢tudy., In =ddition, thore -re plﬂn“v I'm*rfoctions wkich czcuy.on finer:
scrles  If you took ~ ®ipgle met~l cryst~l, you would Tind thot it iz cdm
poged of sm Ll moz-ic blocxs, which -~re tilted or rot-trd rel-tive to one
sngther, The Dl"nos botween those mosnic bloqu rerrecsent irmori-nt régions
ir the senge thet mutﬁls would heve wvery different mroperties if they did
rot occour. S ‘

Iabelieve th~t it 1s g~fe to s~y th-t o l-rge frection of the know
“ledzo theote s neowmloted in thie systemrtle sclentific study of motels will
“evontu~lly find 1lts use somewhere in mr-ectice. I would gy thet the greeot
problem tocry in developing met~llurglesl onglnecring is in arking certein
th~t the neonle who work In mr-ctilerl, everydsy metrllurgic~l technology
-rid these vho work in met~l sciences meot sround the s me t+ble "nd find .
‘coron ground of underetondlnz, so ta~t they corn tr-nefer work -nd know-
Yadge from one porticn of the ficld to the other, The study of nmotels by
XZ-r~y tachnigueg wog more .or loss of ~n ~crdomic thiing twenty—five yeors
‘ngzo.  Todsy every ”Ct“llurpi””l l~borertory h-s good X-rey coulomeont, juss
“ma-fifty yeors ~z0 1t wes novel for every good met~llurzlc~l 1-bor-tory to
hrve » microscome. It 1e found thot tochniques such ~s vloctronic Aiff-

" rretior ~nd.mierngenny, which ten ye~re ~zo woro studied only in ~ few
spocirlized 1-bore tr’ries, nre beeoring ~veiloble todey in rny r""t'*llur&icﬂ
1~horstorics where “T”Cticﬂl work is. bxinq ﬂﬂrn

Ag st"teé *ruvinu%lf. I bel*GVﬁ th=t theo ~robler of Jolning veét~1lur-
gic~1 oroetice with ‘sdience hos been solved to ~bout E~1f nf the axiont
o “nqaiblo, thot 1s, I baliave we ~re ~bout hnlfewey ~lons the rord. It
seéms to me thot within » gencrrtion the educrtion~l technigues thrt ~re
used in mat~llurgy in fencr"1 will reserble those wkich ororcte -t the mre—
sent time 4in othor fiblaa Gf an: inoer1n¢;‘such s electric~l engincoring ~ngd
rerodynenics, e o ' '

.

here 13 nn better woy to illuetrnte the monner in whish thls inter-
iy of mreetderl technology ~nd matsllureierl sclonce tokes wlrce tisuw by
:eluc+irn exermmlog fro- wnrtiﬂe cx*oricnce.

In discussina Wﬁrtita'develofﬂents, T velieve T een divide them, -t
loenst for the nurroges -t h-ond, into throe m-jor srow-g. Corgider first the
run—~ofethe~mill metrllursic~l =roblere, the ~roblee which were ret in the
errly d~ys of the wor in °n nrdnﬂnce_lﬂbnrﬁtory nr on ~rdrcnce ~raducins
mlont. One finds thot, for the mnst =-~rt, - the ~dvent of.w-r brouskt very
few wroblems of » ‘brsle-n~ture, Prrticul-rly in the c-rly dryg of the wer,




the gre~t rroble~s centercd.-not ~bout irnov~otions in the sense thet new iders
had to be used but: nbout the adsptrtion of the production npchinery =2nd the
supplies 2v=112ble to production demnnds.

Tnke = typicel Pnd, perheps, very prosmic ex=mple, A certsin steel
compeny inr Philndelphis .is =sksd to »nroduce class "&" srmor, which it h-d

‘not  produced since World Wer I. The mein prbbigm here is to cle=n out the
2111 in which -¢l~ss "A" srmor h~d been mrde =nd in which menufecture hed

stopned in ~bout 1918 =nd to put it brck into operﬂtion. The next problem

" is to find men to operste it.. Fortun"telyt there ~re men ~vnilsble who
‘worked in the gsme plrnt during World Wer I -nd they ~re ~ble to-do the job,

Since the nnvel =rmor being m~de hog = high prioris ty, these men get ths:
nickel #nd chromium they need for the .hanufﬂc§uru. ¥othing very now 1s needec
excent the ~ctivity involved in stimul-ting producticn to the figure reguired.

On -tke otker hend, tho person who is meking light =rmor, smsll--rrs
»rojectiles, or snﬂll—ﬂr"s wenpons finds kimgelf in » different siturtion.
He =g guided =11 his thinking on the 9ssumﬂtlon that he e”n =et nickel -nd
chromiuw if ke needs them for his menuf=cture, He ~ssumes thot he oon oot
=211 of the bress thot he w"qtq to m~ke cortridge crses, Suddenly ke finds
there »re chortrges; the person W"kln n~vel srror or n~vel projectiles hng
priority on the nieckel ond chromiun, and he must do without them.  His bosic

" oroblems, then, =re: Firgst, to get ~long without the use of the ~lloying

~#ants which be hegd eyrecteé ke would obt~in, ~nd second, to get l=rge "ro-
duetion, Imsterd of usine nickel ~nd chormium, he finde he heg-to use
mengrnese °nd silicoun,. He proceeds followin“ rathor conventionel lines ~nd
finds in the course of six months of ”evblonnent thnt ke c¢on mrke fairly
zood moterials in svite of the shorteges. In the course of enothor yc-r, by

‘cereful control, his wroduction is Lish, hils quelity 1s zoode -

This is the story in the grent m"joriﬁyjof the Tields of convention=l
met>llurgicol developrment, The rrobloems thet ~re mot ore not very different
from the merectime nroblems. There ~re’cert=in specirlized situctions thnt

~rise from time to. time »nd require the surrountln“ of buréloq.'

Ferheps the “rodu"tlnn ﬁifficulti s of tnc type I mentionod werc even
grerter in Furoneen netﬂllurf1CNJ “rnctic In our nwn count*y wo never hnd
to forego the use of brege for snmll-hrmg cﬂrtri~~e ceses,’ In = country
such =5 Germeny, where conner =nd zinc were »t - very hizh rromium, these
metols could be usced only for snecinl thinss. Therz 1t beceme necessory 1o

‘deovelop eteel enses.. Mo recognized thisg rs » vossib 1le rroblem, =nd could

hrve solved 1t heod it‘”ctuﬁlly erisen. _qutunﬂtely, it 2id not.

In the bro-~c, conventionel ficld of metrllursy, one finds crses where
irnovetione were introducced to cut corners th=t were not of the voriety I
rentioned. For exermrle, the fileld of rowder met-llurgy Adevelomed very
renidly becruge nf needs for guick methods of mrking certoin ports thot would
he very difficult to meochine. Pressings of mowders could be n~de to tha
degired shrope ~nd time could ve sﬂved. There were l=rge develorzents in this
fielé,
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‘Phere sre two nthor fields in which the imnct of wertime exmoericnce
brousht ohout #rert cheorzoe ~nd which ~re vnorhers beitter illustrations of ‘
the need for wider understending of furdsmentsal prineciplés. Fires, there is
. the problem of hizh tempersture ~lloys, Two =gpects of this subjcct are of
intsrest. Pirst, there is the doevelopment of =llcys for, let us sey,
turbine gystems. It was fourd th-t the motels which could be gheped ~nd
-formed e~sily by conventlon=l mﬂchiriﬂg nethods wcrc ov tho whols not good
for turbine bledes thet would oper=te ~t the high temper~tures, th-t sre
of Intoerest in » grg turbine for on =irplene sup=rchﬂrger. It wez ncocesenry
to 4o somothing quite new ond redicrl, OCne of the developments which mede
prosress possible weg thet of the Wlcst wox!" method., It wee found th=t p-ris
for high temperoture g-s turbinss could be mréc by exnctly ths s~rie technique
thnt the dentist uses in mekine sn inley, :

Here wrs » gpecirclized problem thnt wes solved by using r-theor r=die-1,
new i“g¢ee. In thle cnse the only contribution from the fundemontsl scionce
of neteals ley in the fret toet the gystem-tic study of the thermodyn=rmic
properties of metmls hnd shown in which direcctions one might hkops to Tind
ool ~lloys for this now type of ecrsiing techhlaue.

Anothor problem, which arose tow-rd the end of the wer, wes thet con-
cerned with linors for jet engines ~nd reloted devices. There is » very
‘close corrcletion between this problem =nd thet of blades for high terpuers—
turc ¢ns turbines. In Toth cnges the thormel chernctoristics of the metirinals
set the limit,  The fevelopment in tho flcld of Jjot engine linere iIs otill
in 1ts infoncy.

Cne ¢rnnot mention ony field of wortime developrient without sooner or
loter running into the =ctivities of the Mrrhott~n District. I tihinx th-t
there is no . field of =ctivity which illustr~tes bottér the wey iIn wiich
fundrmentsl knowlesge contrivutes to the speed of technologlcerl development,
Considor just ore moterirl which ployes » bﬂvic role, nomely, ursnium,

In the e~rly yeers of the wor ursniuz, =g » metel, wos rroetif»lly
uncbt~inable, 4 few gnecimeng of r~ther woor metrl k78 hoen mede g -
metter of cesu”l interest. In the prst veople wented to know the melting
reint ond siniler chrrrcteristice of urenium =nd mode smrll gquentities of
ron metorinl,  In 1941, the technologsy of menufreturing high gurlity motnllie
ursniun wes ~lmost nonexlstont.

Then, auddenly, 2 grost intorest in ur~nium in 211 ius compounds ¢ond
into hoin The investigrtors who were doinz the wralinir-ry work in the
Manh htt“n Dlstr‘ct found th=t the only form 1n which they could get urenium
in r7ny-lrrge quentity wos =s »n oxide, They wonted other forms for :sonorsl
study »~nd they wonted thom repidly, This represents » typlesl wertlre
siturtion to rrovide = test of » n~tlon!s brcusround.

I connot Asscribe ~11 of the det~1ils hore, tut I beliave it s"’= to 50y
that Wy 1845, four yerrs ~fter the interost In motrllic ur-nium stort




There w~s =s nuch krowledge ~vrilnble on the met~llurgy of ur~nium ~s he4
beer Aeveloned in the whole fielé of steel meteollurgy since the fawn of
civiligation, ' : ' ‘

The reé-shHn tho~0 stuiles were quccessful 1s that there were =ynil-ble
men who hed training of = very broad type. The prodlems which.arise in
prepering metallic ur~nium =~reé very different from- those .which ~rise in
prepsrins metallic iron or one of the nlloys of iron, It is necessary to
have » grent degree of flexitility in ~pprorch, An exsminstion shows thot
in thig development the investigetors who pleyed » key role’were chomists
~nd physicists. They were willing to looir wpon the problers =t hend rs
typleca1 rescarch problems »nd had =t their dlisposnl meny of the technigues
" which hsd never before been uscd in met~llurgy.

If one could t=1k with complete freedom =bout the wertime Adevelopmonts
in th2 Menhettsr District, I think it would he esgy to mrovide =mple
‘evidence to show thst our country wes =ble to hmndle this development in the
wry it did beeruse we hed = very lerse group of men treingd breadly in =11
of the funéemeni=l scisnces which lend into the field of metrllurgy. Meny
of the men who mede importent discovories keod not previonsly done ~ny work
with mect~ls ns guch. T don't wont to lemrve you wita the impressicr th=t the
conventional met~llurgist m~de no contridbution for thrt would be f~r from
- 2 proper pleture. The ~dditionnl supplement-ry bnckground, however, wrs =t
lemstlns importent ~s tho convention~l ons.

To repc?t; I believe thot the greet.problem we face ~t prosent is thet
of speedina up »s r=nidly ~s we e¢on this fusion of the tr=dition~l beckground
of met=llurgy -nd the development which is beged upor fungrmental gcience,

Fortunntely, thero fre o number of fOOd'lnStltutiO“ ‘that are doing
this well, 3Before the wer there were ~bout threc institutions in the
country which h=d treining progrems ir the field of met~llurgy which took
proper sccount of the balsnce betwesn procticel intorest ond acientific
intcrest. Sirnce the ‘'wnr there heve bheen severel -~dditions, one very impor-
tant ong =t the University of Chicrgo in the form of the Institute for the
Study of Metrls, ) : ' ’

I helleve thot the support of such fngtitutions will d6 »e much ~s " y—
thing eise to further the cruse of precticel moteliurgy in thts cowrbtry by
makin; » wider »nd wider group of men concerned with prretic-l me tﬂ’lu.vlnﬂl
oroblems femilirr with the fields of scicnce thot tie in witn met-llursy.

In this connection I migbt S“Y th 4 covernment ﬂid is- doing = gre~t desl to
help rmtters. PR '

Refore the wer met-llurgicol science in this couwntry wes eponsored
s1lmost entirely by privote orsﬂnlzntions (if we e~n include steto-supported
universities smong privote orzenilz-tiens,. ond for the purmoses ~% hond I
sh~11 conslder thcm ng guch). The largest ermoupt of "e+n11urglcﬂ1 rescnrch
wrg being errried out in Amcricen. industry, foY obvious rersons A certein




439

smount of fundrmentml work wos being deone in rcodemic institutions, -with
grents either from privete sourceg or from stsate governments. On the whole
the omount of money which wers being spent on funésmentel metallurgical
resesrrch wes fer from #odequrte. The best 1llustratlon of this 1ls the fect
that when the pinch csme—~snd 1% ceme very strongly within the work of the
Menhatton Distriet—i1t weg necess»ry to use in the l=borrtories where the
most importent work wns being done men who never before hod h=d much to do
with moetelss  There were ‘not enough man in the count”y who had » brckground
of undorstﬂnding of mttﬂllurricﬂl proulems fron the brord, sclentiflc point
of vivw. '

_ At the present time the situstion hes chonged, 2t lesst temporsrlily,.

» great decrl. I would sy ith=t =t lenst helf of the fundr-ment~l netrllurglerl
‘work in thv country now is being supporteéd explicitly by - governwpntQI

sources, -The Office of Favel Resesrrch is probably corrying helf of this
burden. through controntg which 1t 1e letting with »gencles thet renge from

the Buresnu of Stend~rds or through te priv-te 1nductry. The scndemio
institytions »re receiving »n epoprecicrble shere, - It is very llkely thot in
the nesr future other brenchés of the Goverrment, perheps the Atomic Bnorgy
Gcmmlssion, will contribute to fund-mentsal metall;rgy by supnort ing fund=-
rentﬂl work -In =11 of the plﬂces where it is done. :

T belleve thet the woy in which metallurqy, both prretie~l #=nd fund=-
ment2l metellurgy, c°r be furthored most is by continuing this support, I
g~y this not to solicit your support in the progrem hecrusc of the benefits
it nmight glve to the irstitution where I h-ppen to be working, but bee-usc
-1 bbliCVC a1l of. the expcrlence which we have hrd to d=te shows th=t whon.
= nsationnl emergency frises, thoe scientifie inforﬂﬂtion we heve ¢n “ry
ficld of technology proves its v=lue,

QUESTION: There =pperrs to be very little informetion »~bout the steel
industry until 1860, which is nbout the beginning of the Age of Steel. My
question ie, when wos steel first used by men ~nd for whnt purposec?

DR, S3ITZ: I om sure it goes very-for brck into prehistoric paerieds.
;hcre'wére steel coclums In some of the Greek temples. 1 don't know to
what extent =rcheologicsl findings hnve turned up we=pons, tut I =nm gulite
cortein that steel tools were found in the Sumorinn digginges I-think a,
grfe uess would be =t leﬂst flve thous=nd yerrs; prob“bly lolrﬂ‘.

CAPTATY CWLE Eow w»g stecl mnde in the old drya? Does nnybody know?

DR, SZITZ: Yca, One of the stenderd ‘techniques wes to m-ke = mixture
of iron oxide snd chorcosl ~nd keot it, The chsrcorl woulé reduce the iron
cexide, =nd you would control the mirxture.so th~t you wouldn't zet too ruch
cenrbon,

QUESTIOF: Along th-t srme line, every now ~nd then we read, generslly
ir the Sund~y supplement, sbout some piece of tronze or stesl beinr fourd thet
hage proporties which cﬂnnot be duplicnted by our ﬂetﬂllurgists of tod°y. Is
th~t so? .
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DR. SZITZ: There were found, s»y in the 1890's, specimens of copper
whick were gulte hord. The »rcheologists »t that time s~id thot modern
(modern for 1890) metsllurgicsl techniques had not developed anything of =
comprrable type. Acturlly, I belleve that the foundrtions of the science of
fiardening copper developed in our ecivilizetion sbout 1909, Todsy there sre
tig incdustries founded on this; for ex=mole, those concerned with the beryl-
lium hording of copper s=nd the copper herdening of sluminum (duraluminus),

I wonld sy that =t the present time there ig nothing I know of in the wey
of metrllurgicml development wilck the encient pecples had which we don't
hnve, But wh-t you refer to very lilkely wes true slxty yenrs =go,

QUESTION: Dr. Seitz, we hove been tcld »nd we hove rend that there is
» grest short=ge of scientists in resesrch =nd development, Whot is the
sltuation in the field of met=llurgy on this merticuls-r problan? Are there
enough metsllurgiste belng grrdusted from our teennicrl schools to s=tisfy
the field; 1if not, whet steps =re beling teoken to induce men to Eo into the
field?

B, SEITZ! I would sey, just from the nurber of letters which core
seross my desk ssking for mon to be hirad, thet we ore not troinin g men =t
= gufficiently r~vid r-te, Wh-t the need is, whnt thke rotio of surply to
demend is, I don't know, I would guess th=t =% the present moment there would
be jobs for ten times ms meny mén =g ~re belng turred out, 4t lesst, there
»re ten times =g mony letters =g there ~re men.

Thesge things hove = woy of cotching un r=ther guickly. I would s=y thrt
the nroductivity of men could e~sily be doubled without s~turrting the field,
You rnust remenber thot mon were not treined 211 during the wer., The sgreei
" menk in educ=tionnl lon2d 2t the presont time is in the junior yesr, It will
be =nother eighteon monthé before this ¢lrss grodu~tes.

Exnctly the sere situstiorn is fruc in ereduste work, incident~lly. The
men who returned from groduste study in 1945 wonlt, in genornl, get their
doctor's degrees until 1949. Most of them went to toke more time, rother
thn less, to finish, :

- 8o I would séy th=t the field will not stert bvelnz setur~ted until
=#bout 1949. How long »fter thrmt 1t will t=ke before thsz students come
sround ~sking you to get jobs for them,. I don't krow,

QUESTICY: Deces there seem to be more interest shown In the ficld of
retrllurgy In schocls thon there wre before the wer?

"DR., SEITZ: Yes. I would soy thnt there is grenter Interest in 11
fields of scilesnce ~nd onriﬂeering. You find thot in 211 of the schools the
sciences °re getting mony good men. For instouce, in our physics densriment,
ve row heave 120 undersrrductes, wherems before the war we hnd cnly thirty.
I tkink this 1s tynic"1 of »11 fields.
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CAPTAIN ROWLZY: Is th-t psrtinlly dus to the influx of ex—GI studentst

IR, SEI?Z: Yes, I think the average vetersn, in trking up his rightg
under the Veterans Ldministrrotlon, thinks in terms of getting = technical
educrtion. Or, let's g2y, » much lrrger fracticn of them went » technicnl
educAtion, 1if comp=red with the students going to college before the war,

QUESTICH: O»=n you give us some 1dor »s to the developmeﬁt of isotcpes
=nd their spplicetion to metellurgy =nd other fields? '

IR, SEITZ: Yes, At the nresent time the princip-l in: erest in isotopes
for met=llurgic~l resesrch lies in using them as trecers to study, for ‘
exemple, what processes go on in » bisst furnsce or in »n cper-hesrth furnnce,
how ropidly metnlg interdiffuse, how rapidly zine diffuses in copper, ~nd
tiings of that kind, I would sey thot the 1sctcpes »re furnishing » very
useful tool for this rind of study. I think thrt isotopes will bn,gommon—
plsce me » tool in »~nother five yesrs,

" There sre othor interasts in isotope problems, of courze, Iin métellurgy.
Az » metter of fret, in = sense, the problem of moking the ntomic bowmd weg
lergely one of igotope sep~retion #nd is intim~tely connected with ~1) the.
met~llurgic~l problems geoing with theot. I would sny thet this is one of the
fields th~t is hero to stry, so for ns bot secientific »nd prereticel interest
L,Oo .

QUESTION: Were undersrrdu~te science students used »t the Mmnhotten
District?. I heve refererce to. students who were of draft -ge »nd were
deferred, If thoy were used, wore they efficient? Did you get much good
out of then?

DR, SEITZ: Undergr~du-tes were not used, se for ~s I know; but there
were many grrducte students who were, I’ll glve you » typicnrl exﬂWplo.'

I hrd » student =t C-rnezic Tech whe, in 1942, wos st~rting his graduate:
work, He decided Le would join the service ~nd 4id. He ended up being trong-—
ferred to Chiceago to work In the Msnhstton Distriect. Since I went there to
do some work in » speci~l field, I succeedad in hoving him work with me, He
wns one of the most useful menbers of owr groun. He worked very hord, He
wns subiect to militery discipline during the entire procedurc -nd wrs vory
£lnd thet he could combine hils period of service with this opportunity fb do
senetiiing -which, so fer »s he wrs concerned, w-s highly educ~tion»l, He
now ret*lﬂg Ph in phyéics nt Chicngo. Els wertime work w»s not only
usetful ta us but useful to hi=, In » very broerd wry,

CAPTAIN ROWLEY: DoctoT, accoréing to »n e~rlier lecture in the course
concerrning the number of yeors! supply of certrin miner~ls, both ferrous
~nd nonferrous, left in this country »nd cther countries, they sre in pretty
short sunply when the present rote of consumptlon 1s considered. Is thoere s
congider=ble portion of resesrch belns devoted to the development of
subgstitutes for somec of them? .




DR, S83IT4: Yes. Thet wrs » very blg field for rese=rch durins the
wer, ¢f course, "nd I think » lerge ~mount of explor-tory ground hrg been
covered. :

I think th~t the siturtion which develcps is this: When you use up the
#o00d deposits, you find th~%t you heve = much lrrger number of poorer de—
posits. Very soon you lerrn to work those deposits., Perhsps the cost of

i prodticticn goes wp, dut even then I.think in geneor-1l thé situ~tion somciow

men=2ges to toke cerc of itgelf, ~t le~st on this continent,

I belisve the situ~rtien ~t presert dg th=t ~Imost 11 of our very fine,
rich iron ore hmg been used #nd we. oré now golnz into lower—gr~de deposits.
But "I belicve 1t is s~fe to sry thrt the cost of steel'will not be =ffected
very much by theot. When the time comes, » gre-~t derl of im~gin~tlon is
‘thrown into the prodlem; »nd one Jjust finds thqt new tecknlques ~re developed
which esn be used economico1ly, ‘ ‘ '

" Mhis eubject ts surveyecd constently in the met-llurglicel journ~ls. As
I understend the situ~tion with resrrd to iron, for exemple, we -re well off
ﬂnd will continue to bo 50 for ~» number of ceruuries nt our present rrte.

QﬂESTION: Is the s-me thing true with respect to copper?

DR. S®EITZ: Yas. As = motter of f-et, the most recent edition of the
Journel which surveys th=t subjeet tells us th~t in Monton~ there h-s been

© discowered 2lrost »n entire butte composed of copper ore, which e~ be mined

ard h~ndled =t relrtively low cost "nd “poeraently glvas us en slmost inde-
finite supply. It is now believed there oro gimilsr buttes in other ports
of the country. :

Lead may be short; zinﬁ may be short, " Zut I think thoat metrls which
ore used In grest tonn"re will be "rple for our needs, ﬂlthouch the ﬂcst ney
I'ise.

QUISTICN: You gpoke of the study of ~tomic structures of matels. Hove
you been ~ble to relrte thot to definite physienl properties of - met-1lt If
so, keve you ~rrived »t ~ny point or =r¢ you nerring » point where you c=n
work # certrin ﬂtOﬂic structure 1nto s metnl Aand xmow whet propertics it
will h=ve?

IR, §2I7Z: Xrture, or the l-aws of thermodynemicg, seem to decisde vhot

" structures you will got., But you ¢rn study the structures »ni3 clrssify thom,
g you c¢lrssify butterflies. You find there is » very import~nt correlstion
between the underlying ~tomic structure -nd the proporties of the metsl,

T will give you = typle-~l ex~mple, I believe it is s~fe to predict, on
the besis of whrt we know of structures, that chromiwa should bde ~ very
‘ductile metml if mrde sufficiently pure, Tris wrs suspected in the e-rly
énys of the wor, eince we had knowledge of the structure then. Pocple who




Lrd epecisrl interests in met=ls th~t would withst~nd high temneroturce urder-
took the problem of makine pure chomlum, By the end of the wnr, they h=d

succeeded in m=king it only in em=ll gu~ntities. However, those small qu~nti~
ties metu~lly showed the metsl to be ductile,

You cen predict things of thet kind ot this time. The knowledge vou heve
may not tell you how to solve the probdlem =% hond completely, dbut it will
glve you some very importsnt lends.

CAFTAIN ROWIEY:! Doctor, I went to thank you very much fer = highly
informetive lecture. We =ll =ppraciste it.
r
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