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STRATECIC ~ C~IT!CAL ~K~ERIALS 

Gentlemen 

i will present certal~ f~cts aoout s~raueg±c ~nd crltlcal 
n~ter1~ls and the ~nfluence o± these materl~ls upon the indastr~al 
~ct~v~t~es of the ~orld. The dmscusszon w~ll mnclude the follow- 
mng related s~ojects 

l° Certa±n ecorom~c co~smderatmons, resulting from 
the natural geogrepnlc dlstrlbutlon of ra,~ m~- 
~erlalSo 

2. PositiOn of the Unlted St~es as ~ le~dmng in- 
dustrm~l a~d agricultural country. 

5. 0rg~nlz~tlon of the Co~mmodltles DlVlSlOn. 

4. Sirategmc snd crltmcal mater!als deflned. 

5. A ~±scuss~on o± s[rsteg±c ma~erz~is. 

6. The development ~nd ~se of substitutes - b~slo 
p£ inclp i CS. 



i. Certain economic consxderst~ons resulting from the n~tural 
geogr&ph~c d~str~but~on oi raw materxals. 

Smx years ago Colonel House dmv~ded the nations of the 
world aloqg new lines, the "Heves" and "H~ve Nots" - expressive 
wor~s which immediately appealed to the ~magln~tlon of the press ~nd 
have become popular~ze~ wherever r~w materi~Is are d~scussed. He 
described the "Styes" ss those nat~_ons which have all the raw n~ter~- 
als, colonies, m~dustr~cs, all the essentmals for peace and prosperi- 
ty, and the "lav~ NoTs '~ as tAosc nations which bare more population 
than they can feed ard employ, ~rd still maintain ~ decent standard 
el l~vlng. 

Economic Ixfe has become so complex tb%t the "Have Nots" 
have made fmr-reachmng decms~ons ~n their efforts t~ard read~ust- 
me~±t and their ~tten@ts to correct their dcfmc~encmes threaten the 
peace of +he cnt~re world. 

The natur~l resources of the esrth are unequ~ully dlstrlbuted 
upon its surface. Nab~re has deposlted bounteous supplies of mmn- 
eral products mn certain sections of thms planet, but 9~s leit ether 
areas almost totally devomd of sush treasures. Plsmts and animals 
h~ghly useful, even v~tal, to h ~  co~fort and h~pplness, are found 
• n profusion in some localities, but e~ther &o not e~st or are avs~l- 
able ~n very lx~mted q~ant~txes elsewhere. Clxmatmc condmt~ons, 
topographmc feahures and many other natural elements o eterm~ne to 
very consxaerable e~tent the pro±us~on or scarcity of anxmsl, vege- 
table, or m~neral wealth. ~ny sections are r~chly e~ doved with 
some resources but lack others necessary to human comfort. 

In anclent tLmes m£n in dlfferent roglons le~rne~ to advance 
thelr welfare by a muttu%lly advantageous exchange of sulplus s~p- 
plles, out of whlch grew intern~tlonal trode. 

In modern times great nations have beome more and more de- 
perdent on foreign trade ior thelr exlstence. IndtLstrmal countries 
usually do not grow sufflclent foodstulfs for %helr workers and are 
often dependent upon outslde sources for certain raw materlals es- 
sentlal to t~e conduct of thelr inaustry. Each advance in Clvlll-- 
zat~on, each increase in the standard of llvlng by modern inve~tlve 
genius or by the development of tecPnology has served to increase 
the cependence of one country on other countrles for its esoent~al 
requlrements. 

The n~terlals whlch llnd their way Into the armed forces 
are almost as n~ueroas and varied ~s those which make up tae noshs 
of goods used by the public in everyday l!fc. It is practlcally Lm- 
posslble to name a raw materlal which has a strictly mllltary use, 
and the same can bc ~s~id of many manufactured artlcles. 



2. Posmtmon of the Unzted States as a leadzng zndustrzal and agrm- 
culturs~l country. 

The Unzted States ms pec~Izarly favored. It ms both an 
~ndustrmal and agrmcultursl country. It razses practically all of 
the foodst~ffs it zequ!res a~d produces most of the raw materzals 
essentmal to rots needs. It ~s self-m~st~zn~ng to ~ degree beyond 
that of any other countrv ann well may be classed among the "Haves" 
nearly eqttall~ng the to~ml of the smx other great powers ~n the 
essentials of a comiortable standard of l~v~ng- food, f~bers, 
power, iron and steel, m~chlnerv, chemicals, coal, an~ petroleum. 
It ~s not self-st~_ff~c~en~ no,ever, for e~ther zts zndustr~al peace 
tzme needs or m hs war tmme mzlztary requzrements. No modern zndus- 
tr~l natzon ~s self-stgi~c~nt, although the Unxted States ms un- 
usually fortunate xn zts zesources, mrs aef~czcnc~es ~r~ almost as 
notable. 

The nat~on&l wealth of the Unzted States has bcen v~r~ously 
estmm~ted at from three ntuu~red and fmft~ to f±ve hundred bmll~on 
dollsrs whereas the wealth o± the entxre wo~ld, znclud~ng the 
Unzted States, ~h~s been esbxr~at~d ~t bet~,een one ~housmnd and f~fteen 
hundred bxllmon dolla_~s. Hence, ~_t appears that the Unzted States, 
occ~pyxng less th~n s~ven per cent oz the land are~ of the world and 
havmng smx per cent of hue pop~l~t~on of the world, has between one- 
thmrd and one-h~lf of the ,vorld's vemlth. 

With our sm~ per cent slate ol the e~rth's popul~tzon we do 
~pproxlm~tely o~e-half of the ~,orld's work. I prevmc~sly stated 
that we were peculm~rly ~ort~atc zn belng both an inaustrl~l and 
an agrmcult~l natlon. Our industrlol capaclty is pessmblc because 
our dazly output o± power is approxlmately thzrtecn ~nd one-he.If horse 
po~Jer per capmta. Compare tbzs, for cxsmple, ~mth t~t of our nezgh- 
bors of the Western Hemmsphere - Brazzl and Per~ -wno tach ~h~ve less 
than one horse power per capmta ~nd less than t~o for Chile and 
Argentln~. Becsuse el tn~s horsepower ~id~ng ~ wor~{mmu of the Unmted 
Stmtes ann becsuse of specmal training ~d sk~ll, mt has been estm- 
m~ted that he ms equal to t~o French or Itsl~n workmen, nearly two 
German workmen or three and one-half Russzans. 

T~e world's work ms performed o# the follow~ng ageoczes. 
Smx per cent by anmm~ls~ ~ne per cent by w~ter power; seventeen per 
cent by petroleam, ann flfty-fmve per cent by coal. It ms obvlous 
that ~n order for amy rat!on to rank foremost Industrzally raw ma- 
terials are of the utmost ~mportance. 

Now let us corszder the contr~batlon to our welfare by our 
posmtmon mn agrmculture. The reason we can do so much ~ork ~s that 
only about twenty-two per c~nt of our people can ramse the food and 
flbers to feed and clothe the whole natlon, thus leavlng soventy-emght 
per cent free to engage in indus~ry. Thzs compares wzth about smxty- 



f~ve per cent of the population of Italy, forty-five per cent of 
France, e~ghty per cen~ of Russia or forty per cent of Germany 
watch must be ra±s~n~ food of wI~ose ~ndustr~al productivity must be 
exchanged for food ard clothing. 

3. 0rgan~z~!on of the Con~noalt~es D~v~s~on. 

I/av~ng outl~ned broadly the dxff~cult~es ~r~snqg because of 
the natural geographic d~str~bu~mon o± raw materials, the pos~t~on 
oi the United States aaeng the nations of the world, ~nd the m~ter~- 
als which are strategxc and c~tmcal for ~he Uumted States the logm- 
c~l question ~ses~ What ~s ~he o~g~u~z~t~on whose responsibility 
• t ±s to n~ke stuaxes ~or the azsurance ox the supply of strategic 
and crxtmc~l ~tor~als in v~r~ what ~s mrs mmssmon, ~ts problem, mrs 
~ct~vlt~es ~n peace~ what ~s ~ts co~posl~on, wb~t sre the ~ct~v~t~es 
of the commodity co~ttees, %zhai ~nforn~t~on ms rcqumred ~n a pro- 
ourement study, wh~t ~bout ~r reserves, %zh~i of p~oblems of control 
~nd what hs~s been done9 

Beca~se I want to devote some of the mime %o certain ~m- 
portant strategic ~e~s t~s description v~ll oe necessar~ij brief. 

T~e p~rpose of the Cor~cdxtxes D~v~s~on xs to es~ablmsh 
procedure 9or coordmnat~nC those act~vmt~es of the War Department 
concerned ~tb secu~mnc ~ supply of essential materxs~ls for the pro- 
duct~on of ~t6rs requ~ed by the War Dep~rtment and for ra~monmng 
those r~te~als mn case of a shortage. In the execute_on of thms 
m~s~on the Conmod~t~es D~v~on's activities a~e d~octed along 
the followmng l~nes 

(I) Analysis of plans for procurement of strategic 
cor~mo dl~ les. 

(2) Preparation and evai~t~on of studies relat- 
ing to procurenent of crmt~c~l commodities. 

(3) Development of control measures for commodities. 

(~) Collect~on of ~n~ormstion show~ng rcqturements 
for spcclfic con~odxtmes, together ~th data 
on suurc6s, stocks, substitutes ~nd trends. 

T.le Problem - ITat±or~l In Character. It zs cvldent t~h~t in 
plannlng for the many ±~ro~le ~s ~ssocl&tcd ~ith war the first thlng 
to bE cons±dered ~s the m~llta_~y and c~v~l~&n requ~renents el r~w 
materlals and other commodltlcs. The requirements for strategic 
materlals are estli~ted by e~ch supply ~rm and servlcd b~ e~perts 
• n leg~rd to thelr respectlvc nm~terlals wlth the help of informatlon 
obtained from ~ndustry based on the rcqulremenLs of the ±inmshed 
product. The consolldated requlrements eased on a m~xlmum ~ndustrlal 
effort are balanced Qga~nst produotlon and shortages de~ermlned. 



Studies by the commodity conm~itees are based o% th~s ~nformat~on and 
• ncluce considerations such as, ~vhere curtailments can be effected, 
how the conzaod~tles may be ob~amned, and production ~nc~eased when 
• naxcated, also the possible ~ncrease of available supply b~Y substi- 
tution, reclamatlon, conser%atlon or suitable war reserves. In brief 
a plan or study ~s a storehouse contamu~ng all mnfo~matmon and all 
control ~easures necessary to enable an mntell~gent ~n to apply the 
• nfo~n~%t~on furnmshed and put the plan ~nto execution ~n any emerg- 
ency thaL m~y ~r~se. 

In general, tle ~ormal pemce-t~me stocks of strateg~¢ mm- 
terx~Is maintained v~thxn the United States are adequate for purely 
mmlmtary war needs, sho~ld the3 be used ~n a natzon~l emergency ex- 
clusively for sucL. Th~ W~r Oepsrtment realxzcs tl~t the require- 
ments of ~ndustry to meet essential c~v~l~n reeds ~n war rmst be 
g~vcn equ~l co~s~der~t~on ~mth those for the armed forces. 

Class~i~cat~on o~ Co~qod~t~es. 

a. ~neral o~nd ~etallmc i~aw ~ater~als Section. 
b. Chemmcal Section. 
c. Anmmzl and ~egetaole Raw ~ter~als Sectzon. 
d. kanufacttu-ed Products Section. 

0__petard_on of Oo~odltles Dlvlslon. The Corn ooxtles DlVlSlOn 
constitutes one o± t~le dl~islons of the-#lar~n!ng ~raLch, Ofilce of 
The Asslsian% Secretc~y oi ~rsr. It operates dmreetly under the 
Director of that branch. ~'ke Conmuod!tles D1vlslon eomprlses forty- 
three comrlodlty co~nlttecs, n!neteen of wh_ch are no~T ~ctlve and have 
personnel assl~led to %belt lot actlve work. The active COUIVOdl~y 
com~mlttee ms composed of members from the several supply arms or 
selvlees of %h~ Arm~, l~vlng as ~ oh~Irman an offlcer from the sup- 
ply %zTn or servlce ~nmch has zhe ma~or ~nterest mn the respective com- 
moe~y under consmder~t~on. These commo@mty con~ttees are conse- 
quently ~uader the suourv~s~on of The Assistant Secretary of Jar ~nd 
all mcmoershlp is authorized by h~m ~fter ~nd~v~dusl desi~ion by 
the Chic ~ of the supply arm or servlcc. 

Act~vltmes of Commo@ity Commlttecs. The mctlvltzes of the 
commmttecs are rot restrmctca %o ~ny set form but are adjusted to 
the pc~rt~cular needs of their speclal problem These act~vl~iCS may 
be br~Gfly stx~rlzed, ~s follows 

~. The detczmln~tlon of all mllltary (Army 
end Navy) and C~lllan req~iremcnts 

b. The study of all sources of supply. 

c. The comparlson of requlrements wlth 
avall~ble supply. 
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d. The preparation of plans to meet resultant de- 
f~c~encxes, ~clucmng tke @evelofment oi sug- 
ges~ea coqtrol ~n, ssures ~n the even~ of an 
emergency 

Representat._on by means of the Com~odlby Con~:~mttees ~ Chamr- 
men on the no~t ~ ~gber a~en% nosy mn ezm~tence, the Army and Navy ~u- 
n~t~ons 2card, a~d coord~stzon effec%ed wroth the }~avy ~s absolutely 
css~rt~al ~n order to pl n for total m~_l~tarw requirements. The com- 
edify co ~ ~tte~ may be described ss a mutual ~form~t~on bureau ~here 

t~efe ~s free exchargo of ldCas an@ ~ormat~ou Ooord~r~tmon mn m~l- 
~%ary matters ms vmial and the co~ed~ty cor~mttess n~ke th~s pos- 
sible. T~t ~arL of tle ~&r Department proolem represented by re- 
quxrcm~nts for str~tcs~c Lm~t~r±als m~st oe avamlsole for coord~natmon 
~th t' c ~eeds oz oth~r war-r~x~r g agerc~es ~nd wroth the production 
capacity of ~n&ast~y. %~s rocessmtates the determ~r~txon ~nd con- 
sol~@~!on o~ tae ~cqu re~cnts of the a~fierent ~pply o~ms and serv- 
ices. A.otue~ euty of c con~od~tv co~mxotee ~s the constant study of 

I the ~ndtstr~os ~onc~rn~d ~ ~ b ~  m_%~tuf~ct~e of ~ts respective c o m -  

l ined ty or ~ter~ol a~d to obte~ dcf~n~tc and reLsblc ~fforn~Rt~on 
~tI~ regard to the cap city devcloo~ng tnc ocss~b~l~Lmes for expan- 

l aden or copv~rs~on w~n necessary. ~L%o,,ong the sourcas, capcc±ty re- 
qu~ren~to ~d other pcrt~e.t ~t ~, the Co~tteo o s the proper bas~s 
on w~oh to dctc~nc ~he exte~% of ~ts problcn. Should ~ts study mn- 
d~cote a skortsg~ ~r tkc probcb~l~ty ~f ~ ~nortcgc, ~t ~s then neccs- 
sar~ to acv~lop to. meet rctsonmblc solutzon possible. The stuay and 
consideration o± tae proolem hast be sufficiently continuous to pro- 
d~c6 results that are c~ren#. Constant coord~_nat~on must be ninon- 
tanned bet~ een the dl~fere~t procurement ageucmes in lhe p~oposed use 
of mabe,±als and contm~mous cons~dera~mon g~ven to availability and 
capacity el sources oe s~pply. A copy of the ~mrect~ve tmaer vh~ch 
The pl ns are p~epared ~s ~nclu~ed ~n the appendix° 

T~e peace-t!me ex!stence of the Con~uodlt!es Dlvlblon ~_S ava~l- 
~bl~ for rcprcse~ t~t~o~ on a.y cozrespondzng d~vms~on of a~y proposed 
supez~goq% ~uthorzzed mn event of w~r. This procedure facilitates 
the coordz~t~on of pla~_n~nT, a ~ d  ~ffords the a~sur~nce of ~de%u~te 
supply ~n war which is the respons±bll~tv of Trio Ass~star.t Secret&ry 
of ~,a~ ~s graven un~er Section ca National Defense Act. 

~/hct c± stock ollc reserves~ 

Every n~zlon h~s ~ts !lot of str&teglc m~ter-als. That of 
the Un_tec ~ States ~s _~ela~Ivel# sm~ll In compcrlson wlth those of 
frost oike~ greet powe~s. T~s, coupled wlth o~ favorable ceobTaphl- 
cal locoticn, perl~ps cccounts for the very s~m~ll part the Government 
hcs pl~ye~ in solvlrg cu, problems of strateglc nmterlmls. 

T1~e jovernments of other leading ~%lons, no%cbly Frcnce, 
Gerranj ~n~ Japn, have ~lw~js been keenly awake %o thls problem ~nd 

hove establlshed end carrled oat pollcies le~Slng to ]ts solutzon. 
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Before the \gar, %he German Goverr~ne~.t actively asszsted the newly 
created n~trogen fixation industry ~nd ~t ~s sa~d %ha~ the World W~r 
would not have h~ppened ~n lOl& had not the German N~trogen Industry 
developed at that tz~e to a posmt~on ~n which i% was able to supply 
the ent±re nitrogen requirements of Germany ±n ~v~r. It ~s reported 
that the French have now sufficient manganese xn F~_ance to f~gnt a 
major wc~ of ~our years ~ratmon. ~hms supply ~s sa~d %o hove been 
~ccumulsted through the assistance of the Government. The Jcpaaese 
now ~re co~nmng pure n~ckcl coins ~A~ch will assure ~n ~mple supply 
of n~ckel for the Jopa~ese ~n t~me of war. 

The s~t~ude o~ thc Br~t~sh Government reword Britain's stzs- 
teg~c msterials has been s~m!lar to that of our o~, b~t for entire- 
ly ulf±erent reasons. There are so many v~tal materials for w~ch 
Britain depenos upon o~ ts~de so~vces that she could cot hope to ac- 
oumu!atc l~rge suppl~es dur~ peace ~or to suos~dize uneconomical 
domestic Droducers, but must ratter ~epend upon her abml~ty to keep 
her sen lanes open An war tlme. 

No domes+me ~ndustr~es ozoduc~ng strateg~s r~ter~als have been 
subsldlzed b~ tnc Government ~n recent years ~or has the Government 
actively ~ss~ste~ ~ tle ~cc~J~ulat±on of stocks of the materials mn 
tl~ms country ~or use ~n ~ar %~mu o~Gher tnsn the approlorlatlon for 
the Navy by the Scvcntv-f~fth Congress, ard the acceptance of the 
Faddis Bill i. 1608 by the cor.niitec, %~h~ch provides reserves zn 
msng~nese, chromium, t ~gsten an& tin 

It ~s not ~te~6e~ to criticize the Governmen+ because of 
Its failure to subsldlze domestlc producers el to ~c~ unulate or as- 
sist in the accumulation of stocks, but r~thor to pol~It OUt the ab- 
sence of ~t more or less ~eflnlto nat~on~l pol~cy on strategic mater~- 
als ~pproved by Concress. S~ch a policy wo~ld ~nd~cate t~e k~nd of 
peace t~me action w ~ch must be taken ~n respect to each strategic 
m~ter~al a~d ~o~ld g~£~e the expend~tares o± such goverp~ental funds 
as mlghi be fou~%a necessar~ to car~y o%~t the pol~cy It wo~id f~_c- 
the2 for~r the bases for cooperation between the industries nandllng 
these mater~ls and the Governmenl 

It is dangerous to pres~mne that in time of war if the sea 
l~nes o± o~e ocean ~re close~ all strategic materlslS reEulrcd can 
be brought Into ihe cottntry vla the ocean whose la~%es are open. It 
~s, no ao~bt, true ~t vsrFlng amounts oi tl esc m~terlals ~iI come 

in but the ~ctu&l quantltles %~iI~ be far belo~¢ 5he requlrememts and 
will develop econom!c }ardsh!ps, if not aotmml mlllt~ry n~ndlc~ps. 

The followlng ~etnods c~.~i oe used In pe%ce %l,ue for ~ssur- 
ing a supply of strategic m~terials for wsr time use 

a, The accumulatzon of stocks ezther bj the Gover~mlent 
or by prlv~te enterprlse under gover,~aent super¢islon 
and 8 sslst~noe, 
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b. The encouraging of .proven domestic production by 
means of subsidies tbrotgh price concessxons or 
by tariffs. 

C. T~e encouraging o± the use of substitutes by as- 
s±st~ng ~n their development and the sanctioning of 
tkose found satisfactory ~n all go cer~uental work. 

~t are control measures 9 

A d~scusszoD of t~s questzon alone would occupy more tb~n 
the allotted t~me. Co~trol measures must be certain to produce re- 
suits, sufficiently flex~ole Io~ adsptat±on to the varying degrees 
necessary ~ben s~ppl~ed to s large variety of cormo~t~es~ slmp!e 
enough to avoid t~me losses and ~ast !n ~ppl~_cat~on to asstu-e c~v~l- 
• ~n, as well ~s m~l~t&r~, re%uzremcnts ~n a future w~. Control 
measures dafter vmth ~Le varxed problems and comprise a sec~mon el 
each plan. T[e ~casu~cs suitable for the control of a graven ~tem tO 
meet any ~na all cold.tachs ~t ~n un/e~o~n tame ere tu%pre@lctable. 
Past experience leaas us to s consldezat~on of the follo~nj methods 
a~v~ded as to proccaure ~nto bolero ~nd after ]~-da~ activities 

Y) ~l a. ~[et___i~cos ~±_or to ]V-~I%V. The speclflc methods used In the 
Co~muedltzcs Dzv~_szon v~ill depenc u~on cLcu~st~nceso D~ng the 
p~rzod wh<n ~s~ ms ~nt~nent, pr~or to l-d~y and before t~e fxnal de- 
velopment of tsc Army ~nd Emvy ~nmt~ons Board, the d~vxs~on wzll act 
v~gorously to bzxng the s~t~t~on, ~n regard to commoamt~es, to the 
best poss±blc status oj 

(1) Taklng steps to stimulate imports of strsteglc 
contmodltles by closer cent ct wlth org~nlz~tlons repre- 
sentlng Importers and industry. 

(2) Brlrglng to the sttentlon of the proper agency 
the ~mportance of bulldlng up War Department stocks of 
cert~in designated commodltles. 

(3] Brlnglng to the attention of exporters and in- 
d~stry the deslr~blllty of curt~lllng e~ports of cer- 
ts~in designated co~nodltles. 

(<) Ta~ing measllres to moblllze the personne] of the 
Con~]odltles DlvlslOn end to exoe~ite the acctu~ulatlon of 

~ 

up-to-date data in regard to important commodltleso 

(5) Brlnglng to the attentzon of the proper agency 
the measures ~hioh will asslst if, the economlc strsngu- 
latlon of the enemy. 

(6) In general, coordlr~t~ng the V{ar Department com- 
modmtles program so ~s 9o be of n~x±m~n asslstance to %he 
superagency dlrectly concerned. 
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Du~ing this transition fro~ peace to war, the Commodities 
Division of the 21annmng Branch has s~re~thened its representation 
on the Army and Navy ~unltlons Bo~rd. As now organized there ~s a 
cormu~ttee made ,mp of ~epresent~tzves of the mnterested supplv arms 
and services for each commodity or co,nmodlty group. This augmented 
staff, le~ us say, has been supplemented with reserve personnel. If 
we ~m~t tl~at th~s b~ckgroun~ fmmrly ~ep~esents existing conditions 
at the e~d of the transition per~od, ~e are nosy in a posmt~on to 
extend the analysis of p~ocu±~ement planning to the per~od of opera- 
tlon under a War Rescarces A~nlstrat~on~ 

b. I~[etnods After ~[-d~y. It ~s proposed when strict control 
is neceosary ~t the beginning of war to issue warrants from the Com- 
modities D]vis~o~ of the h~est control agency then zn existence 
which will state the amount of ~ g~ven co~mo@~y set aside for each 
depart~uent (Army and N~vg) ~ssu~g "com~nodlty credits" from exmst~_ng 
stocks and make this &recruit inuuealately available to the supply arm 
or service (or B~reau) for use ~n Its manufacturing problems. Th~s 
does not ~ssmgn ~ defi~te a~ount of a strategic raw ~terlal for a 
given project, blot places at the d±sposal of the Chle± of the Supply 
Arm or Service, as ~e%~ly as possible, h±s ±xrst three months require- 
ment. The Chief of tne Supply Arm or Sorvlcc in turn issues subwar- 
rants mga~nst l~_s &llotment to emch manufacturer ~nterested, e&ch 
warrant l±sti~g the loc~t!on and amount of the commoolty under con- 
s~deratmon. Th~s m~tnod cfiords the ~esmred flexlb~l~tj to the Chief 
of the Supply Ar~ o~ Scrvxce, p~rmmttlng h~m to shift stocns wherever 
needed, avoids compct~tlon mud promotes effmciency. 

After creatlon of a superage~cy the mission of the Com- 
modltles Dlvlslon of t le Oif]ce of The Assistant Secretary of War ms 
to sL~pervlse and coordinate the actlvlties o± the supply ~rms and 
services v~lth regard to commodlt~es. That D~vi~lon also serves as ] 
the contact agency between the ~ar Dep~rtnent aud the Commodities DI- J vls~on of the A~my and Navy ~[t/%~t~ons Board or %Vat Resources Admln~s- 
tram!on. ThlS work will be carried o1~t in general by the following 
methods 

(I) i hrnls~mng to the s~per~gency ~ complete set of 
all cor~uodlty plans and studles on file in the Co~nodlt!es 
~iVlSlOn. 

(~) Contactlng Indus~rj by me~s of the ~J~r Service 
C or~l tte es. 

(3) Apportmonlng controlled moterzals to the various 
supply arms and services, In accordance with establlshed 
prior!ties, by credlts or warrants approved by a higher 
authority. In order that procurenlent will not be delayed, 
an In!tx&l quota of three months supply of controllec~ ma- 
tellals, based on peace-tlme p!annlng, should be ~de to 
each supply arm and scrvlce concerned. 
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(4) Keepmng znforr]ed of any cl~nges ~n the needs for 
co~od~t~es of the supply a~ms and servmces and present 
these to the st~peragency. 

(5) In~tz~tmon or cont±nuat~on of measures for the 
applxcatmon of developments mn sa~sfacTor3 substztutes 
for those m~ter~als and conmmd~t~es ~n ~xch a shortage 
• s l~kely ~o occur. 

(6) Znforc~ng the substmtut~on of sumtable materials 
in which a ~ho~tage noes not exist for %hose ~n whmch a 
shortage do es ~x~. s t .  

(?) Keepmng mnformed through ~ntzm~te contact w~th 
the Procvremeat Progress Dmv~szon as to status of pro- 
curement of totems requ~rmng muportant m~ter~als. 

(8) Asszgu±ng to a psr~mcular supply arm or service 
t~e procuromeut of ~ conmoamty for v~ ~ch dmrec% purchase 
by the War DeoarLment has been d~rected by the super- 
agen~, and supervising the d~str~but~on o± the ~ter~l 
to the other using arms or serv~c es v/hen purchased. 

Tht plojcctmon of flars ann cortrol ne~surcs for ra~ materm- 
&ls in too great deta.1 is not or~ly inadvisable but dc~ngerous. The 
purpose of any study ~n peace tlme is to presen~ in detall all 
pertlnent data in regard to the materls~l or commodity under d iscuss~on. 
It should suggest cont~ol measures ~nd be of sach a character that it 
can be utllmzed mn any s~t-a%~lon by mntellmgent mnd~ duals famml~ar 
w~th th~ p~oblem. The War Resources A am~nxstrat~on w~_ll have all 
such d~ta furr~shed throagh the Co~rodmt~es Dmvms~on of the Army and 
Navy ~[un~tmons Board. All q~es%mons znvolv~ng allocation, pr~or~tmes, 
etc. should be settled by that Board and presented, after coordmna- 
tmon, to the ~,ar Resources Acm~mn~stra~on. The Commodmt~es D~vmsmons 
of ~he %~ar a~d ~he laVy Departments w~ll coord~rate their own actmvm- 
t~es thro~gh the commodmty com~mmttees of themr respective departments. 
It ms believed that the org~nlzatmons descrlbed have ample autkor~ty 
under the methods xrdxcatea to perform their f x~ctmons to the best 
advantage and accompl±~h the m~ssxon of The Assmstan~ Secretary of 
War ~mder the Nat~oral Defeuse Act 

Permlt me to call ~our at~e~tlon to a statement r~de in a 
prevlots lecture beiore t~is ~roup t~at ~he ~ar Department ~s 
pla~m_ir~ oo recelve from Congress necessary legal authorlty to im- 
pose, where deslrable, ~ke followlng mndustrlal controls 

Pr±ce flxlng 
b. Prlor~tles. 
~. Compulsory orders. 
~. Comm~udeerlng of materlals and plants. 
~. Llcenslng. 

~. Apport~onlng comnodltles and raw materlals, 
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Vth~t has bee~ done~ 

There ~re now stadmes on all strategic ~nd crmt~cal materz- 
als. ~ precedent w~s ests~bl~shed last year ~n holo~%~g con~modmty 
oommmttee meetzngs on the n~neteen active commod~T groups. ~hventy- 
se~en old, us were accepted by the A~my ~nd Navy ~unmt~ons Boerd as a 
res~It of th~s work, e~gh~een strategic and n~ne cr~c~l Addition- 
al work on the revzszon of plsn~s ~s bemng done ~nd as co~pleted, 
plans ~mll be presentea to the Army and Navy ~umt~ons Board for ap- 
proval. 0r~g~n~lly, requirements ~ere not computed with but few ex- 
ceptmons on crm~cal m~terzals, and rzght here I am gomng to mntmcm- 
pate a question on ~l ,~n~m. Its 9os~t~on ms ~emporarxly ~ustzf~ed 
on the strategic 1zst ~n order to obtain proper consmder~tmon of re- 
q~rem.~nts. The strategic ~nd critical hsts are mot co~s~_~ered 
per~aucnt but ~e sub0ect to c~ange. ~nen sufficient study b~B been 
devoted to an ~tcm to ests olzsh clearly the ext~nt of the proolem 
• nvolved, ~t ms placed where ~t belongs. 

There have been twenty-seven co~nod~ty surveys revzsed on 
erratical ±tens, follo ~mng t~e same a±rectzve that zs used for stra- 
tegmc ~tems. T~xs work rm~s5 be continuous and exhaustive. 

A. Strategic and critical mster!als defzned. 

Bro~@ly speaklng~ the strateglc materials of any natlo~ a~e 
those materials of co~nerce whzch ~e essentl~l to ~ ~±a~lon st w~r 
and whAch are not produced ~n peace tzme wzthln the ~oundarzes of 
the z~atzon zn suffzc&ent quant~bzes to sstzsfy even 4~e nozrm~l peace 
t~e requirements }[oreo~er, ~f the raw mater±al mto'lf zs avamlable 
and s problem znvolvzng procurement zs sntzc~pstea rega~Cless o± 
whether zt ~s ~ shortage of raw msterzsls, or fac~lztzes ~o produce 
the fzn~shed micas of which the r~w mater!al forms a part or az~y con- 
dmtzon rendering control measures zmperstzve ~n b~me of war, s~ch 
problem ~ust oe g~ve& unusL~l stte#t&on. Plans must be made ~n ~3esce 
t~ne ~zth a proper cons&derst~on of oll phsses of the problem i 
would lzz~e to especially e~%ohes~ze th~s thought and w~ll again refer 
to zt after readzng the def±nxtmon of strstegmc ~nd cr~tmcal ztems, 
authorize& by the Army and 1~vy ~unl~OnS Board, which follow 

gtrateTlc m~ter!als are those msterma!s essenilsl to the 
natlonal aelense for the sapply of whlch in w~l dependence rest oe 
placed in who!e~ or in large part, on sources ou%slde %he conti- 
nental l±rl%s of the Unlted States, and ±or w'~Ich strlct cor, ser,~a- 
tlon and ~str±b~tlon control ~e~sures ~lll be necessazg. 

Crltlcal materlais are those materlals essen~lal to the 
n~tlonal defense, the proc-omela*nt problems of ~nlch in v~r, wh!le 
d~fflcalt, are less serlous than those of strateglc materials due to 
greater resources or to a lesser degree of essentlallty, and for 
whlch conservatmon and dzstrlbutlon control measares will probably 
be necessary. 
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The two classes of items involve basic problems of pro- 
curemont o± n~ter~als essentmal to the national defense, strategic 
• tems afford gre~ter problems th~n critical, because el lesser re- 
sot rces or greate~ essent~almty ~nd strategic matermals wmll require 
stz~ct control measures where~s crltlcal mster~als may require such 
measures. 

The Izsts of strategic and critical materials are ~n- 
claded ~n the appendix. 

5. i d~scussmon oi oTrateg~c ~terlals. 

It is obvmouslj mn~possmble mn the shor~ space of tmme 
allotted to more than brmefly enumerate a few of the many xmportant 
factors in thzs snorh cons~deratmon of strategmc mzter~els. For 
co~venme~ce mn follo,~ing, ~he# ~ll be considered alphabetically with- 
out regard to group relatmo~sh~ps. 

ALU~Ih-DU~. The Army snd Nacy~mn~t~ons Board has been 
• ncreas~ngly conscious el ~pe importa~ce of al~m~nm~ ~n war. Some 
of thc rcasons lot placing th~s metal on the l~st of strategic ma- 
terials are as follows 

m~ In o~der to obt~In exact req~Zements of both raw 
m~tcrxals and stud~ f~c~l~t~es for prod~ct~on for the purpose of 
dew, loping the extent of the p~oc~emcnt problem ~nvolved. fn~s 
m~tcrzal ms ~n exo~nple o± ~ gro~p of strategic and crlt~cal materm- 
al~ w~cre ~llocat~ons plc~ an mmportant part. 

b. The mlllta~-y a~d Cl~!llan requirements for alv~inum 
are ~ncre~ts!ng &t ~ tremendous r~e, particularly in relation to 
alrcraft and heavy tr~rsportat~on 

c. Over flfty per cent of batu~ite ores for aluminuu 
productlo~ is imported, the co~trolllng factors being plzce and nlgh 
quallt~ of foreign ores. 

d. ~Illltar F requlrements for uniform, hlgh strength non- 
corrosive allojs ~re only produced f~om 9rl1~r~ meials. 

_ee. The fabrlcatlng eq[ulpment for produclng high ten- 
slle strength alloys Is lln~ted. 

i. A shortage ~s also lu&icated as a result of llmlted 
fabrlcatzon facillt!es for spec_al shs~plng, electric ia~n~ce and 
power facilities. 

g. The choke polnt Is not a problem in raw materlal 

nut in po~r for electrolytlc processes ~d in facllxiies for the 
manufacture of hlgh tensile strength non-corrosive allo?s. 

-12- 



ANTD~0NY ~s ~sed ~n type metal, mn ant~-fr~ct~on bear- 
•ngs fo~ mach~ne~y, Br±ta~m~a metal~ ant~mon~al leaa, enamel~ng metal 
ware, glass making, vulcan~zzng rubber, as a mordant ~n dye~_ng cloth, 
xn safety mstch txps, mn the bu~ldmng and paper trades, ~n making 
woo~ preservat±~es, Lo lmne chambers mn the manufactva~e of sul~vr~c 
acid, ~n solder and ~n battery plates. It ~s used ~n the mzlmtary 
servmce ~n shrapnel, ballcts~ primers, cable covermng, and to produce 
a whmte smoke for range fm~d~ng. The world production of antxmony ~s 
app~oxxmately 27,000 tons (19Z5) of wh_ca s~xty-lxve per cent csme 
from Cnmna, fourteen per cent from ~-exzco, s~x per cent from Bolivia 
and szx per cent from CzecLoslovak~a. We use about one-half of the 
world prod~ ctmon, mz~ ~g a relatxvcly small quantxty w~thmn our 
corders and sccu~xng t!~e ~ema~nder largely from Canna and dex~co. We 
have an avcra6e stock on hand of about s~.teen hun@red tons and our 
production could prob_%ol# be st±mulsted to about three thousand tons. 
To ~hms should be addeo about twenty thousan~ tons wluch could be re- 
covered ~n a two yaor per~od from old rueful. By restrmct~ons mn uses 
~nd suostmtut~ons t~ms qusnt~ty would probably be svffmc~ent ~n tmme 
of war, even wroth ~_~crcos~d m~l~tary consumption. Extensive experm- 
ments are bez~g conauched ~h~ch ~ndmcate that ±omrly sa~sf.~ctory 
substmtutes m~y oe p~odt~ce~ Irom Frary metal, copper, calcium, bar~um, 
and b~smu~h, so that ~t appears that the supply of antimony requmred 
mn an en~ergency may p~esent Ics~ of a problem whan t1~t of several 
other ~tems on our l~st. 

CHROIrI~u~ ±s of prlme mll~tary ir,~porta~ce as a raw materl- 
al and its use ms corsLaetly ~ncreaslng, slnoe ~t ms ~sed as the es- 
sentla! ~ngredment in rust resisting and the so-callea stalnless 
steels. The nh±ef mmlliar~ uses are chrome steel ~lloys, armor plate, 
pro~eczlles, blgh speed c~%t~ng tools, a~tomobmle axles, springs, etc. 

Chrom~te bricks are also an ~mportant refractory mstermal ~n metal- 

lurg~cal ~ndusi~zes. Ch~omm~ ms also an mmportanl ~ngred~ent mn 
tswn~ng leather, furnishes colors for parents, and ~s used mn electro- 
pla~ng and d} e~ng. Cl~rommum has the property of !eszstm~Z eorrosmon. 
I% h~s ~ w~de use mr~ so-called stainless steel. About f~fty per cent 
o± the Unmted States' co us~mptxon ~s ~n ~lloy ste~l rand forty per cent 
• n the manufacture of refractories. CLro~te, from which we obtain 
chrommum, ms found zn low-grade ore ~n C~lmforn~a, Nontana, and Oregon. 
However, these deposmts are not extensxvely ~orked because of hmgh 

product7 on costs 

Under the st~mul~s of wa±-prlces, domestic productlon in 
1918 was approxlma%ely 82,000 long tons whlch cPme pr!nclpally from 
Callfolnla and 0legon. In 1929 it had dwindled %o 269 long tons. The 
world's prod~ctlon of cl~omxte in 1935 was approxlmately 800,000 ~ons. 
Of thls amount U S.S R. (Russla) produced twenty-two per cent, Turkey 
in Asia, nlneteen per oen~ s~nd Souhhern Rhodesla, thirteen par cent. 
The Un!on of Soulh Afrlca also produced eleven per cent of the abo~e 
total and the remalnder was produced in Ne%~ Caledonla, Yugoslavla, 
Cuba, Brltlsh Indla, Japan and Greece in qua~tltles vary±ng from seven 
%o four per cent, respectlvely The Unlted States ms the world's lurE- 
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est consumer. The zmportance of thms m~termal and our l~mzted sup- 
ply emphasmzes th- necessmt~ ~or ~n ~deq~te reserve. 

COCONUf S~LiS are ~nclttaed ~n the strategic raw materials, 
because tbzo mate.-m~l p~odaces the best charcoal for use ~n g~s mssks. 
Th~s p~rel~ defensive eq~pment ~m%y be requmred mn the next war ~or the 
cz~l~an as well as the m~l~Sary population. The world sources for 
coconut sLells are Ce21on , India, the Pn~lmppm~e Islsnds ~d tropical 
co~ ~r~es generally ~zhere ~he coconut tree grows. ~ter transportation 
over long sea !~nes ±s ~ec~ss~ry to bring th~s m~ter~al to our shores. 

There ms no ~omestmc production. Cert~mn other nuts and 
frum+ pz~s ca~ %e used ~s ~ sea,roe of ~os mask cl~rooal~ but such m~- 
tcr~l xs not ent~rel~ s~t~sfacto~y for use zn c~nmsters. 

C0~F~E ~/~-D SUGAR. Coffee ms now on the strmteg~c izst, 
~ud sug~ ms a cr~t~cl r~er~l. We h~ve the l~rgest per c~mt~ con- 
sumption of coifee of a~y cotu~try ~n the world (coffee 1~.8~ poands 
yes.fly and svgar 10S potu~ds) a~d the peopl~ m_ghh rose~t ~ m=rkod cur- 
ta~lment. The world's ~nn~zal conoumpt~on of coffee ms one and a h~lf 
b~ll~on poands - one-half el which ~s consumed mn the Unmted States. 

Wh~le there ~r~ other beverages which people consume, namely, cocoa, 
te~ and aomest ~c cereal products, emote ~s no substitute for coffee 
aceeptaolc to ~he co~s~aez cl~ss. 

HvD~_S are the raw n~er~als for the productlon of leather. 
From a vmewpom~t el iorla sources the Unlted States l~ss more cattle 
tn~n an2 other country ~n the Western Hemisphere and ±t should be l~pt 
clearly In mlnd tl~t in ~n emergency our dependence in l~rge part must 
be placed on the Western He~isphere to meet o~r sbort~ge. In 1932 
there were ~n the Unlted S~ates 62,g00,000 c~%tle of ~ll .:rends w~th 
12,800,000 sla~g%ered. In aad~tmon approxzmaTely one-thlrd of our 
cattle nmdes ms ~pov%ed, usually the heaviest h~des. The Unmted 
States tans ~bout twont~-f~ve per cent of the world's output of leath- 
er, amotu~tmng to &pprox±m~%~ely 135 mmll~_on h±des an@ skins ~n normal 
t~r~es. Tc~s fmg~ue has dropped dt~c~ng the depressmon. T~e use of 
substmtutes for leather ~s g~ow~ng r~pmulv and the ~ndust~y ~s ~bout 
seventy-fmve years old. R~cently there h%s been developed among other 
subs ~mtutes one made of ~ cotton f&brmc treated wmth ~ wate_~proof coat 
of celhulose n~_tr~te. In 1929 some gS,000~000 squ~re y~rds of mrt~- 
f~c~e~l lcather were made sa~d 19Z1 ~bo~t 60,000,000 sqtu%re yards. 

IODINE is one of the most ]moo~t~nt drugs for fleld use 
and no s~t~sfactory suostl~uto n~s been developed. Normal domestlc 
productlon ms ~ow estl~ted ~s about f~Itg per cent of our constunptlon 
and could 0e increased to 1~eet all the wa_~-time needs of the N~tion. 
There is no~mally a large qu~nt!ty in storsge in the Unlted States. 

Our progress in the productlon of strateglc msterlals Is 
lllustr~tea by our progress ~n the manufacture of lodmne. Formerly 

s±~ty per cent of the world'S annual product,_on of modlne v~s pro- 
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duced ~n Chile and twenty per cent ~n Scotland. Relatively sn~ll 
amounts were proauced ~n Japan, France and Java, World productmon 
and trade of ~od~ne have undergone szgn~f~c&nt changes ~n recent 
years w~th the United State°, formerly dependent upon a foreign 
monopoly for mrs s~pplmes, emerging as the world's second largest 
proaucer, and c~pao!e of obtaining ~ts entmre requmrements from do- 
mest~c suurces. The old netted el o0tam~ng th~s mmportan~ ~tem 
was from kelp, zt ~s now produced ~n %h~s country from salt w~ter oml 
wel]s. In 19Z0~ prxor to the utmlmzat~on of domestic resources, the 
prmce el ~od~ne was atproxmmately @5.00 per pound. S~nce that txme 
the price has gzsdu~lly dgclzned to ~otrox~mately n~nety cents per 
pound. Thms mte~, 5o ~:~ver, Is being mamntamned on the strategic l~st 
bec~t se of rots hmgh degree of essentm&l~ty and because the ~ndustry 
mS nev~ ~na mt ~s felt that so~e d~ff~cul~y n~y be encountered ~n 
maintaining domestmc prodUct±on mn the fmce of decreased pr~ce~ the 
result of foreign ~moorts w~thout ~y protective tariff. There ~re 
no satisfactory suost~tutes for th~s ztem for f~eld use. 

JUTE ~s a vegetable fzber use~ pr~ncmpmlly mn the m~nuf~c- 
ture of ourisp ~nd hessian cloth. Th~s ~ter~l ~s ased mn the 
~l~taly service ~n the manufacture el horse covers, sure,holes and 
webbmng, also s~nd~ forage and feed bags. In addxt~on burl.p ms used 
Zor balxng and packing^ Jn~e f~ber has no mnhereut adva~tage over 
other fmbers, except ~ts cheapness and ease of manufootureo The do- 
mestxc f~bers - cotton, flax and hemp - are considerably more expen- 
sive. There ~s no aomestzc proauct~on el ~ute ~n the United States. 
The Un±ted K~ngdom haz a complete monopoly of ~ute and a partial 
monopoly of b~rl~p. 9here are ample facml~tzes xn tbc Unxted States 
for the manufacture of ~ule ~nto such mtems as burla), hessman cloth, 
carpet and l~noleum bases, etc All of the ~ute ~mpozted ~s ramsed 
• n Indma Annu~l ~mports are approx~natcly s~x handred m~ll~on pounds, 
Jute xs used mn great quantxtxes xn the Unxted States and ~t ms de- 
smzmblo to maintain a supply mn an emergency° Ho~eve~ mf mt c~n not 
be secured, cotton can be satisfactorily substxtutedo The pos~tmon 
of ~ute on the str~teg~_c lxst ~s not ~ust~f~ed. 

I~G~ES E ferrogr~de ore, for ~se in m~klng steel, ms normal- 
ly importe~ 0u~ countrj can produce lov~ grade and chem!c~l ores but 
h~s no large deposlts of the rlcher types. All el t~e h~gh grade m~n- 
ganese deposlts of any qaantmtj are located mn xemote coantr~es - 
Ilussla, Indl~, Africa and Brazil, ~llth ~he exception of Cuban me- 
sources. In th~ ~bsence o± ~n adequate domestzc el readmlj access- 
ible forelgn supply, a shortage of sh~ps or a blockade by sn e~emy 
fleet coule ~ermously curtail o~ complete3y shut off our supply of 
•mported mzng~nose o 

For the twelve months of 1956 durlng which the new one-half 
cent a pound t~r~ff wqs in oper~tlon, a total of 8~6,6~8 long tons 
was imported of whlch Russla f1~nlshed 289,867 long tons, the Gold 
Coast 2461,594 long tons; Br~t~sh Indl~ 126,91~ long tens, Brazml 
ll0,018 long tons, Cuba ~7,912 long tons ~nd all others 40,~ long 

k 
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tons. In 1935 before the efgect of the tari±f was felt, Cuba i~rn~shed 
4~,955 long tons and Brazil 29,528 long tons. 

~uLNILA FIBER The,e ~s no ~m%nzla f~ber produced ~n the 
United States. it ~s a tropical product. 2he necess±ty fo~ cheap 
labor &lone wo~ld prever~t its development here, unless machete me~hods 
were developed. The con~ne~c~al s~rce ~s the Philippine Islands in 
~l~e soatha~rn provinces of Luzon, and ~n Davso and Leyte. There are 
about ~ ifty acres planted ~n Pahama but lsbor difficulties have pro- 
vented xts explo±tsi~on. It r~y be grow elsew} ere ~n the tropics but 
the Philippine sup~oly ±q ample and chomp. Pract~call~ all ~s shipped 
from ~%n~la, the amo~% in stor~e at ~hat port v~_ed frown 172,000 
bales ~n 1929 to 2~5 8o$ b~les ~n 1931o The three year average (1929- 
31) of th~ stocks ~n J~nzla and the United StaSes ~s 59,964:,000 pounds. 
In ar~ er ergcncy ~t ~s ~moort~nt to sec~e ~rmred~tely the stocks in 
~[anml% and if possible maintain ~ts co~t~nue¢ importatmon. 

kICi zs a c~vs%el whzch ~s unique among z~nerals in the 
numoer of ~seful properties ~ contazns. The %u~omobile, amrplsne 
and radio ~ndus~rles f~nd thms ~terxal practically ~udzspensable for 
insular leA. 

All grades o~ mica occur throughout the world b~t the 
principal co~m~e, cmal sources of shoet r~ca are India, 14~ds~gascar and 
the United Stete~ ~vhxoh prod~ce~] respectively - e~ghtv-two per cent, 
six per cen~ and five per cent of the estznatel worla's productmon 
of 19,~00,000 potuuds in 1935. 

Pooghly spemklng, commercial m~ca may be classed in four 
groaps, ns~mely ground, purcb, sheet, and spllttlngSo It ms chlefly 
~ith sheet mica that ~ve are concerned, as the domest!c production of 
the other grades is suffxclent to cover the ten,and except for spl!t- 
t~qgs, whzch are interred not bccat se of lsck of materl~l but because 
Orlental ma~erl~tl can be imported &% a lowe~ prlce tn~n o~r high 
price domestic l~oor ~ould ~ke necessary. 

! 

NICI~L Is necessary to toughen steel, and the armor 
plate of the world ms made of nickel steel. ~io.ny alloys are m~de of 
th~s valuable m~tml wlth coDper and o thez metals. The greatest 
world's source ~s ir Canada, with who~ we hzve al~ays boon on ek- 
cellen~ terns, b~t o~r d'omest±c supply is placzlcally nil. In 1935, 
eighty-three per cent of the ~volld's nlckol came from the Sudoury 
district ±n the provlnce of Ontario in Canada. }Kost of the ren~nder 
came iron New Caledonia, wlth small qt~ant~mes from Russma, India, 
and Norway. The world's annual pzoductlen of ~Ickel was approxxn~te- 
ly 75,000 tons, of which the United States mmnorted ~bout $8,000 tons 
(19~5), all iron Canada. No~msl stockao~e of n~ckel ir~ the United 
States ~s abou~ ll,000 tons. To th~s should be added a possible lo- 
cal prod&croon of 2,000 tons aqd secondary production and recovery 
fret scrap of i,000 tons, makmnf ~ total available st~pply oi nearly 
1?,O00 tons. About thirty-seven per cent of the nickel ~s used ~n 
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steel ~lloys and tbmrty-three per cert ~n anodes. The rer~mnder ~s 
used largely for elating and in non-ferrous alloys, such as monel 
metal. Its chief m~lmtary uses are mn armor plate and pro3ect~les. 
N~ckel ~ncreases the strength and resmstauce of steel and tends $o 
make ~t non-magnetic ana to ~ncrease mrs co-efficient of heat expau- 
s~on There ms a poss~o~l~ty that expermments now under way w~ll mn- 
dmca±e that molybaenum may be substztuted to a consmder~ole extent 
±o~ ~ mclzel as a ferzo-~llQy. In making heat-res~stmn~ steels and 
n~ny of the electrmc heating ~aq~ts, nickel ms ~d~speusable. Even 
o~r se~p ~n@ustry f~rds n~ckel desirable ~n ~,arden ng ~ts fats and 
o~ls. It ~ould be o~ff~cult to cut us off from the Canaa~am so~mce, 
~ltneugh the Brmtmsh E~pmre at ~ar m~t reqamre the gre~ter part of 
the Cansa~n productions. 

0PIU~ ~ Cry, de opmtu~ ~s prepared zn ~rreg~lar Itunps or 
cakes el dark brov~ color° fbere are twenty al!~alomds of which mor- 
ph~e and cocaine are the root ~mportant. i~orph~ne has oeen classed 
as the most ~portmnt drug ±n medicine for rel~ewng pa~n The arug 
ms permanent and does ~ot ~etermorate, out f~]~sLed preparations be- 
come unusable. The content of alkalo~_aal salts he ever, can be re- 
covered w~th onl~ the losses mncmdont to process~ngo 

There ms no domestlc prodt~ctlon. The pruuclpal world 
sources are Br~tlsh Inc~la, Turkey in~isla and Yagosl~la. !mporta- 
tlon !s controlled b2 the narcot~@~v±smon of ~he Treasary Depart- 
ment by allott~_n~ s2ec~f~ qt~otas to recognized impcrters It ~s 
estxmated that lm,0S7 pounds (crude) are normally ~n storage xn ports 
at all times a~d a s~m~la~" amount en ~oute. Sn~pp~ng routes are v~a 
the I~e~herrane~n and Atlantic sea lanes. T~zo-th~s of the ~mports 
are n~de mn ~nmted States oottoms. In 1925 authormty was granted 
the Stugeon General of the Army to accept and store ~n reserve stocks 
of opmu~ or preparations thereof suitable for med~cmnal use which 
have been seized s~u~ conf~sc~t@~ by the a~nor~t~es The amounts re- 
ceived • n ~h~s ~an~er ~re suff~c~e~t for all m~!ztary uses ~n a na- 
t~o%al emergency ~ecavse o± the unusual mmportance el ta~s drug ~n 
medlcmne a~d the necess~Ly for ~ts use for c~wl~an needs ~t ~s be- 
lmeved tgat the presen~ polmcy of acqu~sxtmon and storage should be 
continued ~a~t~l both m~l~tar# and c~v~llan reqa~rements can be sates- 
fmed ~n a ~t~onal emergency. 

OPTICA~ GnASS She optlcal glass mnd~stry has not been 
greatly develoge(~ in the United States perhaps because Its nanufac- 
ut~e aoes ~o~ lena ~ ~self to methods o1 m~ss productlon. Oar manu- 
facturers are tm~bla to compete successfa±ly wzLh forelgn producers 
who b~vc a source of c.~eap s~zlled laoor. Dependence for our supply 
pzzo± to the ~orld war was placeO on forezgn sources and upon the 
outbreak of the war we were thrown upon our own resources w_th llttle 
help from our overburdened allles. As a result ample ca2aczty lot pro- 
duczng thzs material was avazlab±e by the concluszon of the war Sznce 
t~t t~me several of the optlcal glass plants have been dzsmantled~ but 
Bmvsch and Lomb, thc largest and most effmclent plant, stzll re~zns in 
oporatlon. The Hatlon~l Bureau of Standards is also aidzng zn keeplng 
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tbe mndustry al~ve by producmng a small amount of hmgh grade matermal 
lot the N~vy. 

l~l~tary requmre~ents w~ll be tu~do~btedly greater th~n 
the ~ndustry can meet, especially mn the early months of a natxonal 
emergency. The shortage of production capacity w~ll be ±elt most 
severely in such comphcated ~nstruments as range flnaers and other 
telescopmc ~nstre~nents. Delay mn prodect~on wxll be xnevmtable un- 
til fac~l±t~es a~e ~evcloped and workmen tra~_ned. The greatest choke 
point ~n orod~ct~on of optmc~l glass ~s the aging and cu~ng of k~ohn 
pots for the melted gl~ss, which requmres e~ght months. The optical 
&l~ss ~nd~stry ~s svnylyxng f~fty per cent of the present peace-txme 
needs. In the other ±~fty per cent ~s included such mater~al as 
camela lenses, some of which is processed here° 

~UICFTIIV~LR zs a ~etal of many uses. I~ ms a drug and 
a~chemmcal necessary zn man/ of oar mndustr~al act~vlt~es, from the 
productmon o~ gold to ~he ~s~nfect~on of seeds. In the mmlmtary art, 
• t ~s an ~ng~ed~ent el cer~n explosives and a m~nu~e quant~t~ serves 
to start on their way ~any of err pro3ectlles~ ~he greatest world's 
sources ~re Italy ~z~d Spa~n. Our own production has be~n decreasmng 
• n recent years ~d o ~ c=psc~ty to produce is being retarded by 
flooded m~nes ard stao~atmon of m~nufactur~ng capacxty If we become 
entmrely ~eoendc~t upon zoremgn sources for mercury~ we mal expect 
se~zous d~ffmcult~es ~f conllmcts abroad deny~s access to world 
m~rketso 

QU~NI~7~ ms s specific ~n the treatment of malarma and ~s 
also er~ployed as a to~ic, a~ ant~spasmodmc~ mn ant~Per~odmc and a 
d~aphoret~c. ~amn~ne ~s us~ally extracted fro~ the bark w~_th s~/if~c 
ac~a and therefore the product obtazned zs zn The form of the sulfate. 
There are but two couoan~es engaged ~n the ~mportat~on ~d maa~fac- 
tu_~e of qumn~ne~ namely, the New York Quzn~ne and Chemmcal Works, Inc. 
and Vercn and Companv~ Inc. 

There ms no domes Glc productlon. Netherlana Ind!a pro- 
duces nlqet~ per cent of the world's clnchona. Worl~ plodactlon In 
19~2 was ii,000 metrlc tons An average of 2,~70,i13 povnas of bark 
was Imported an~ually In the past ten years Addlng to thls the 
yearly imports of qum~mne sulfate, a total of 3,552~915 ounces of the 
sulfate, or mrs e%~mvalent, was muported. The productlon and manu- 
factare of qtln~ne are contlolled by the Klna Bureau and the Qu~llne 
Convention. The V~inm Bureau !s an organ~zatlon of planters and cer- 
tain manulacturers, J~mle ~he Quinine Co~ventmon ms an assocm~tmon 
of internatlon~l ~nu~acturers. In 1925 the so-called Qulnlne Trust 
was formed in New York and bro~gh~ under government control the ac- 
tlvltles of the importers of q~inlne. Total world productlon of cln- 
cnona b~rk in 1929 was 1,959,891 pounds. Shlpment of qulnlne from 
the Netherlands ana its possesslons ms made in Dutch shlps and from 
Germany in German shlps. Japan ~s reported ~s now producing 
qumn~ne and wmth~n three years expects to be producmng 900,000 ounces 
of sulfate annually, 
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There are no substmtutes for qu±nlne but two synthetlc 
eompo~ids, namely, atabrlne and plasmochln have been developed by 
the ~Tlnthrop Chemmcal ~orks to complement the use of qulnlne in 
the treatment of malarla The essent!al chemlcals in these two 
drugs are imported from Germany 

RUBBER ms a vegetable materlal, whlch grows mn the 
tropmcs, and we are dependent upon outsmde sources for our supply 
We use over one-half the world's productmen whmch comes from the 
Y~lay States, the Dutch East Indles and Ceylon 

None of our strateglc commodmtles ms worthy of more 
sermous consmderatlon than ms rubber. Our prmncmpal use of rubber 
ms, of course, mn automobmle tlres. It also serves a number of 
other important purposes, as for example, mrs use mn medical and 
electrmcal equmpment. Nmnety-four percent of all rubber now used 
comes from %hG Fast Ind!es. Great Br!tamn controls approxmmately 
slxty-fmvo percent of productmon In the East, the Dutch twenty 
percent, and the Bolgmans, French and Japanese the remamnder. We 
mmport and consume annually over one bmllmon pounds, or about 
seventy percent of the world's consumptmon. Our stockage ms equal 
to about smx months consumptmon. There ms no satmsfactory sub- 
stmtute. Guayule rubber ms being expermmenta!ly produced in 
Callfornla mn small quantlt!es. It may be substltuted for zmported 
rubber in some cases and used v~th mt mn others. Under stress of 
war condmtmons a greater amount of reclalmed and rework~d rubber 
~ould undoubtedly be used. It has been estLmated that 525,000 
long tons can be made avamlable. 

SILK Is a matermal usually regarded as a luxury, but 
mt has many uses in industry. The mnsulatmon of wmres and cables 
is an example, and !n warfare mt ms used for the powder bags for 
our blg guns and for parachutes for our amr servmces. There ms 
no domestlc productlon of raw silk 

The total annual productmon Is in e~cess of I00,000,000 
pounds, of whmch Japan produces seventy percent, Chlna twenty 
percent and Italy nearly ten percent. Our ra~¢ smlk mmports reach 
a total of about 75,000,000 pounds, seventy-fzve percent of whzch 
are from Japan, whmch !n turn represent thmrty-flve percent of 
Japan's praductmon for foromgn trade. In a ma3or war wmth our 
mmports stopped practmcally all Clvll requ!rements mlght very 
well be reduced, as obhor fabrzcs, partmcularly rayon, could be 
substmtuted for smlk. Expermmental ~orh zs bcmng done wmth a 
vmew to substmtutmng cotton for szlk for some of thG mzlltary 
uses, 

SISAL and henoquon arc smmmlar fmbers. Smssl ms 
tho softer, stronger and more flexlble, Both are used for the 
same purpose and one substmtutes for the other. The domestmc 
produotlon of smsal, honequen and smmllar tropmoal plant fmbors 
ms negllgmble 
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~[~lltary uses are sand bags, heav~ and Izght package 
twxnes a~%d packmng f~bers. 

Szxty-one per c e n t  of our supply of szsal or henequen 
comes from Mexico. Othe~ sources are Cuba, the Dutch East Ind~es, 
and Africa. There is no domestic productzon ~n continental United 
States. The average ~mports (1927-~6) were about ~66,000,000 pounds, 
Our normal st ockage ~n the hands el n~nufacturers and zmporters zs 
abo~t one-thxrd o± th~s amo~uut. Sub st xtutes may be developed by the 
cordage xndustry, but the sztu~tzon zn harvestzng crops durxng a war 
a few years hence ~y be so changed oy the zncreased use of the corn- 
bmne that our ueed for b~nder twmne wxll be greatly lessened 

TIN zs one of the mmnerals which nature left out of o~r 
sozl. It has become znd~spensable mn the preservation of food, s~nce 
mt furz~sbes a protec~zve cc~t~ng on the stecl from which our so-called 
t~n cans are made. Wc use ~t ~n the m~nufactare of automobiles, for 
the mak~u~ of bearings, solders, bronzes and gun metals. It can be 
rolled ~nto iozl and l~s many uses as a chem~csl. 

The Unmted States uses more than thirty bmllmon tmn cans 
each year. No satisfactory substitute exists for the use of tzn plate 
• n the preparation of food ~n convenzent contazners. We produce no 
t~n at all. The world's production of tmnmn 19~6 was 180,000 long 
tons el ~h~ch we consumed 79,000 tons. Nearly thxrt~-seven per cent 
of the world's tzn was prod~ced zn the ~lay States, e~gbteen per 
cent mn ~etherland East Ind~es and thirteen per cent ~n Bolmv~a. 
Smaller quantities were also m~ned ~n S~am, Chzna and N~ger~a to the 
extent of seven, s z x  a n d  f~ve per cent, respect~velyo 

TUNGSTEN. Probably uo other metal produced in s~ch snell 
qu~ntlty has any greater industrlal zmportance and has such an in- 
fluence on the comfort of the people at large as tungsten. Tungsten 
is used as a ferro-alloy and also in zncandescent lamps. It ~s an 
essentlal element in certaln tool steels for formzng metal~. For pro- 
ductzon durLng an e~ergency, when speed zs essential, It ~s h~rd to 
see how we could keep the pace re%ulred ~thout this valuable 
metal. S~aller quau~_tzes oi thls m~terlal are used in steel Whzch 
has to stand excesslve heat. We use annually approxlm~teiy four 
thousand tons, of whlch ~,e produce one tl~ousand, prlnclpally zn the 
stales of Color~do, Nevada, and C~l~fornza. The wo~Id productlon 
(1935) of tungsten w~s over 22,000 tons. Of t~Is amount thlrty-elght 
per cert was produced In Canna, twenty p~r cent in India and ten 
per cent ~n the Unzted States. Bol~vza and Burma each account for 
about ten per cent of the world productlon. ~lay States, Bolzvla 
and Portugal each account for about elgnt, seven and f~vo per cent of 
the world's productlon, respect£vely. We l~%ve on hand ~ current stock 
of about 1,500 tens, so ~n the event of war we would have w~th our do- 
mestic production about one-h~lf of our anntu~l requirements. Re~ent 
experzments w~th molybdenum, found ~n considerable clu~ntmtzes ~n the 
United States, mndmcate that ~t may prove to serve ~n part as a substi- 
tute for th~s n~ter~al, but we would have d~ff~culty ~n ~eetzng our 
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needs for the rap~d productzon of ~ar mater±als wzthout tungsten. 
Large low-g~ade deposzts xn the ~est mm~t ~ke xt possible for us to 
secure oar requxrements by payzng a hzgh price for them but perhaps 
wmth a delay that could be fatal he our national security. 

WOOL ±s ~he most zmportant an~l fzber, s~ud the health 
and well-be~ng of both the c~vzlman populatzon and the armed forces 
depend to a considerable extent ~on %be supply of th~s mater~al. In 
norn~l t~es we zmport a couszderable supply from the countries of 
Europe and from Argent~n~, Uruoo~y, Australia, South Afrzca and 
Canada. in ~zme of w~r, both our Army ~nd N~y ~re clothed zn wool. 
Wzthout ~mports ±here would be sermous shortages of %h~s mmter~al. 
The pr~nczpal mzlmtary uses of wool are ~n the rm~nufacture of cloth- 
rang, blankets, felt, hors~ equipment, buntzng o~d flannel. 

The estzm&ted ~torld's production of wool, zn 19Z6 (ex- 
cluszve of Russia) w~s zn excess of three and one-half bmllzon pounds. 
Yany cotuntrzes do not publzsh statzstzcs &s to wool 2reduced _%nd es- 
timates covermng such countrmes as Russia and Chzna~ where much of the 
wool zs used locally are &or to be ~z,acc~rate. The Unzted States 
produces about <$5,000,000 pou uas of vzrgzn wool each year~ about two- 
thirds of zts consu~npt~on. In add~tzon, wool reclamation ar~ounts to 
160,000,000 periods. ~heze ~s ~ normal s~ockage of aboat Z00,000~000 
pounds, or two-th~rds of one year~s pe~ce requ~remen%So It must be 
remembered that o~r requirements for a large army and n~vy would 
greatly ~ncrease the cons~nptzon as tLe lzfe o~ clotLmng and blankets 
under combat condztzou zs relatively short° The Unzted States de- 
pends ~pon mmports for about one-fourth to one-half of mrs normal 
c onsumpt i on. 

6. Baszc prznc~p$~s in the development ~nd use of subs~ztutes. 

In ordel t h a t  a substmt~te m~j be used for t h e  purpose 
of plannzng and thc ult~r~ie reductlon oi raw materlal reql~irenents, 
zt must not only be ~ccept%ole %o zndus£ry but must be con~erclal 
practmce '~hzle thls statement is ~xmomstzc zt should not be t~hen 
as an argument ag~inst planted research dzrected toward thc develop- 
ment of suostzuutes, on the contrsry, zt merely serves to emphaszze 
the t~cmondous dlstanco bet~Jeen the ae¢~lopmen% of a product zn the 
laboratory ar, d its use by industr~ In the flbal analyszs ~fnether or 
mot a departure from present co~erclal practzce, a~ szly gzvez, tlme, 
by the ado~tzon of a substitute ms hkel~ ~o occur, depends dlrectly 
on the cost of us~_ng the sabstztute coupared wzth the cost of uszng 
the orzgm~al matezl&lo If the s~bstltu%e ~s less costly and of eq~l 
value In use, zt ~v111 be accepted. If ~t costs an equzvalen% a~nount 
aria .s of greater ~tzllty or szmpllfles productlon, the substmtute 
item will sell ztself. Such factors create deb~nd. ~V~ny zndustrzes 
owe ~hezr exzstence to these prznczples - the ~ost o~tst&ndzng of 
wn±ch ms the alummnum zndustry. Fznzshed products made of alummnum 
are largely zt~ms used zn lmea of some~hzng that exzsted prevzously. 
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Substitutes, however w~rthy of cons~deratmon, now ~n the 
l~boratorF stage cmn not be used ~n tomorrow's wars because of the 
delay ~n cnsngmng exmst~_ng com~nerc~sl practice. A1] research ~nd 
development progr~ms are, therefore, necess~mly consmdered from 
long range v~ewpomnt. Th~s ~s %n argument for planned, closely co- 
ordxn~ted and carefully controlled research d~rected toward lessen- 
ing the lo~d of ~ndustry mn those ~tems where careful stuay ~bo~s re- 
qumrcments c~n not oe met s~ther by re~son of a l~ck of raw m~termals 
or f~Ollltles. 

Present ~Yethods. Development and research are now be- 
ing dlrected, as is pe~iectlj proper, by the several branches but 
wlthout any s~ch tho~ght of coordln~t!on as above expressed. Once 
each year the progress ~de is reported d!rectl# to the Cormuodltles 
Dlvlslon for record° The frl~nary interest of that dlV~slon In these 
reports Is to keep Informed as to thc 9osslbll~ty of reduclng requlre- 
ment~ of stra+eg±c snd crm~cal commodities by reason of suostltutmo~, 
and also t~e ~ppl~c&t~on of funds for the procurement of such ~tems 
as bl~nks of opt~csl ~lass where problems ~nvolved ~re other than 
those of raw matcr~Is. E~sT~n~ o!ans for raw materials ut~l~ze 
substxhutes for reducing rcqu~re~ents %o ~he greatest possmole extent. 

Tn concluslon, I feel that deflnzte progress has been 
made in the st~d'es of raw ~%tcr~als. The work of %me d~vlslon IS 
nccessa~lly continuous in ch~ractel. You will ~nd~vldually form your 
o~n concluslons ~th regard to the best methods of solvlng such pfeb- 
leas ana from yot~r background of experlence ~iI1 do much to ald mn 
their solut ion. 


