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flequirenentss The Europesn Axis rejuires 5,690 metxric tons
of tuncsten eoncentrates a roar it order to
palndaln 1in cogabilliticn.

supply ¢ The Durapson axis 311 yrotkadly have a supuly
of 4,500 metric tuus of tungaten contentraioes
in 1545. oF thig, sore Bhap nice-tenths o1l
criginate in tie Idarian cenlogule.

Demrivation: foduetion of supplics #»1ll not heve najor
af Teots wiless suprlies fran the Toorimn
Syminoula are reduced to holow 3,000 aetrie
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1 oaxdide will serve 40 remove sp much metal in mechining opérations
8 70 to 130 pounds of tunrsten iz tool steel. 1In addition, tunidten
atoel ngr e used a8 & it flttoed on e end of 2 carban ptesl ghafls,
Ir & tufirctes slee: lsyer welies ¢lonr onc 8ide of & cordbon atesl
rialt, re. . drine sawexbat mare orx in R0 crofuction of' o le, tut
anving rroat -uantitics of tumsaten, The United “tetest tractioe 18
ptill wmifoonly to make the sntire har of $901 steel. Lecurdins to
avinion obseinsd from e - PO souree, the Termsens [ robstly ssve BD
peresnt, c~f xay very resdily seve §0 nereent, a8 asrlnst ihe mericin
Lee Y s star in enttines tools or fhn o smoe resie oI YT IDDE.

A & Lrootical casis for ealeoulsiion, 1L may be cuncluded tapt the

I upoposs ..x1s can mest all eutsing tool rejuirexenis orn £5 percent

as moeh tunssten as Sue Unisod tatess This is B vedy llbu'nl

sl li PFEDOS emaidarinr the evidenge evailsble.

Alroreft Carts

Acearding te the dest sveilsdls infomation the Cexmans nako
vory 1iitle use of tunrsten in sirplore oncine narts, dependin-~ upxm
curares or clokel-gtes)l insteed,

Terefore it was conslxded thet the Zwurovesn Axis rewires no
tunatan far aircrafs purts.

Prolestiles
Is 1s -nmm m s B 8L Tangeven

s $108 shoull be eonsidered

i : : +» Ths valus of tunssteu cax
bide cores ﬁf.é"‘ u-anition a=pears o be basod om the very bich
weisht=forewrolune stinired. Jueh cores have Leen usel in ull ezlibres
of anrmunition vn 0 78 . 1% fu areusd t.ot the use intiontas Shet
the ceIwne cinslder tols choentiol.e Il e Lo Solntal gut, LowmeTer,
taut Suer use has bewn noet noted in Yorth Afrlea, wn. Wit “orth
~Irice wig o flele of wetiorn sluere any eivin in ten=ulles 0f tiunse
SOt wad very inportant. %o kmock out tenks «ith superevelocity
wimalitlon of rela.ively low culi re uay have been a definitwe asdvonlase
a8 co:pared uith 359 altormetive of bisper run wid hesvier ammmitiug.
Korih Africs. wae sommonly reforyec 5 er "= taoticlen'» verediscc und

45 noarterwser’a hell®. The defenne of urome is n very &i{ffermnt
progjosition, favolvine positions on whien the Germans have hsd tireoe
youre ¢t lav down a'Bunition stocks wher: they wani tamn, nd where

iz azy ooso twir supply lines utw rock shorter than ther were in
~Zrien,

Various opinions have beea odtalined, inclwdiny beth -ar Pro-
2ustior Bomxd snd igny Ordnmnce, wiich a-Tec thet tunsaten oarbide
corvs for wrojfectiles are relitively roneassentist, onl thet the
weIM T Covbiliities coul. e srastlontinlly wwifoeted Hooclvin Lhe
Loe  She 371 alsl stotoed vhal sue. srwanitdon 15 ot L .U b the
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United States or its sllfies; that s0 far as is known there is 10 inten-
tion to wse 1%t} snd that even at present a far larger propvortion of
Germen amor-plercing mrmunition has the conveuntionsl herdened steel
core. The LE¥ does not disegrae with the Pritish aatimate on past use
of tunzstsn for this purroas, btut doos not recerd such use as essontisl,
The lloard, therafore, &itsnds on tho conclusisn that such use reflecis
emple supply rather than serious need, and toet deprivation of supply
inhibiting tbis use would not have a serious effeet. Therefore, as

a prectiesi basis for caloulation, it is conciuded thet the Kuropesn
Axis has no neceasity for tuugsten in projectiles,

Uther Tools snd Dies

The rubriec "other tosls and dies” in the United Statses lList of
uses includes 8 rather lovse assemhblege of items, covering the entire
range frox convenience t- rneeesaity, 48 & practical besis far calcu-
letion, it may be concluded that the (ermens might reguire 50 parcent
a8 xuch for this use as does the United Statos,

Fllswants, etc,

The use of tungsten filamante in eleotric light ia suaceptible
to & large docres of eonaservetion. The use in radio tubes, radar, end
ather special egquipnuut ia impossible to estimste, t.wugh tie propor-
tion 18 prabably closely tarsllal to thet in the Jnited “tatag. A8
2 practical basis for eelculstion, it is ¢oncluded thet tie “uropean
+%18 requirevent mmy be DO percent 2f the United States Flgure.

Colors end Dyes

The gontinued usc of tungsten in colors and dyee could only
reflect an eusy supply situsmtion.

Ko sllowmncs is necessary in t:is coanecticn,

Consral Obssrystions

The United States' sllocetion pettern must be understood in
the 1light of 1%s supply situstion. United States requirements
estimates oxesed its estimates of new supply by & {ew thousand tons;
hut 1ts stockuile is larce enoush to cover the dsfieiency for seversl
years, anc consunption Les run lower than estimated. #ith all duoes re-
gard to sscurity of essentiel rew matericl, themfore, the JUnited
dtetes 16 sble to use turzaton without the wost rigorous conservation.
This implies tiat tae Germans mey save & good deml oa the yeriptiery
of &ll umses, &nd thet the Cerman requiromont should be less in Propor-
tion to the general economic sanle,
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ng less steel for construetion or ship-

duilding than the Uaited States, and woTe steel in highlry febriecated
fora., The Geroans, therafore, zust uso cutsing und other taols on &
sroatol scale in propcrtion to total steel prduction.

The Cermsns tra slso usi

Tho (ernsn @GONONY, taking steel ns 8 hase, i8 adout four-ainths
as larze os the United Stmtes'! econony. This retio, applied o rejulre-
meato without sny allswanoe for differences in use pattern, would rogult
{n zn satinuted Jermad recuirenent of 7.9% milldnn pounds of metal Ar
%01k astrio tons of coneantrates of 30 percent metal conteat., Thia
flgurs 18 cartainly raah too high foy any realistic meaning, aad 18
otferset only in order %o srow the necessity of weighting tlo cgticate for

yarintions in uses,

Recagit glatiog

The st reasonable basis for ealculation of Turopeen Axis regiire-
menta from the United states use patitext muléd be on the basis outliined
above. Lhe £llowsnges ~mGa sees sufficiently 1iverel, on the evidencs,

to eovs o eny miadr amicaions 2T wngerentietas. Tha exlculatinn leads
aare »f 5,45 milidlon mounds af stel,

to a ruripenn +X18 weoul reent 28tic

sr 2582 =atric tonsd 57 eorncentrut=g J1 <) ~ercant elinl cinteat, inis

ig sumzsarized in the tabls nelow.

e 7,3, 1848 ‘st, Ser-an Gormen 18-
Jale Cansum~$ion X Je AN @tirewents

Consumption {million 1ds. Traction or U.-i. {mtllifon 1Ds.
( percant) af watal) {percent) of metal)

Cutting Tools 64 11 25 270

Alyeraft ‘arts 12 2.06 Hone -

Frojsctilea & 1.37 Houns -

9ther Tools &

Dien 8 1.37 53 .88
Filamants, alc. & 1.08 5% <52
Colors & Dyese 2 o4 Rone

17.2 3.95

Totel

The sbave %table 18 not nresentad a3 R protonded srofile of Jemnsn

requlreneats in gdmatnil. shat ix claimed for it 15, syt it vatablishes
mare scodarataly trnan previous estimetos the ~eneral 1oyel of tunzsi=n
sunnly sssantiel to Garnab aeonomic mad military satecticl, ané <ives @
yare rasiistic pasis o the esnoert OT ro-uirenants, yn sl lowenceld TRGn
as fractious of thy vaited ctetos use G Lisersil ln boe itoht
af a1l sridence tpat tne total 18 ppabhebly 00 hizh rether than too low.
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This sslculavion is in close agreensnt with the British
astizete of the requirement for filansats. 1t ia very maek loweT
then tbe Brisish astinate 1OT nigh-apeed stoel end tungsien carbide
tools combined, allowing oBlY 2,500 sons for this purpose, agsinst
the Aritish gliowence of 3,53) ‘ons. The mst ravind 41fference is
in ths &llowonos for grajectilﬂﬂ; the British j{aclude 1,59 welric
tons and pri ) ipcludes n2ae et all =8 80 pazentizl racuirenent.

ygless the sapriies of LongBtonkoncentraten to Cermony 8re
2,00 aptpic toné per year, GOImAn wotel urgicel pro-

reduded below <
duction, sud Germab proouction of eleetiical aquin.ont including

pulle uod vacuul tubes, will ot suffer.
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IX. SOPPLIES

Eatimetes 0of Germuma supplies rangs from 4,370 %0 4,900 metrie
tons of tungsten councentrates a yesr, Of this tha +5timated suprly
fros. “ortugel to +xi8 Furape is 3,800 tome., The 2stincted supsly
from Spain 18 1,500 to 1,870 tons, Sl other muoply omounts to anly
290 ar X} tons, uniess biockedn rauiay ammunt=2 wy rore thear is
seiinated,
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III., EYFET OF EPRIVATION

Any sttempd to reduse Jermsn tungsten supplies through sction
saffecting the supply odtained in the Iberlam Peainsuls rmst reduce
this suprly from the present esiimated 4,300 - 4,800 tons to less than
3,000 tons before it will begia to have s direct effect on German
cmpabilitios, Aoy lesser degrea of reduction of supply will cost the
Germsns additional trouble and skilled manpower in consarvation
prectices, or & minor degree of sacrifics in the guality of such proe-
ducts a8 projectiles.

The effect of any deprivation of new supply will be cushioned
by new conservation and reeovery methods, 80 that a reduction of new
supply by, say, one~half, will by no weaus lead to a reduction by
one-helf in use of tungsten, The economic conssquences will he Btill
more ottenuated, for the uses cut off will be less essential than the
uses retained,

Any reduction of new supply from present levels will have only
auisance value unless the new supoly is cut below 3,500 mwtiric tons,
Below about 3,000 metrio tons, furtber reductions will begin to have
really serious sffects in higher costs aad lower quality of subatitutes,
Tuis does not moan that reductions in the ldgher levels will have no
effect, but that ths affect of a reduction »f sup:ly from, say, 5,000
to 4,000 tons, would be very small compared to the affact of & raduction
from 3,000 to 2,300 tona.




