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YAIN JAR USES OF THE PIPTEEN YOST IMPORTANT .STRATEGIC METALS 

The •• ll·nlgh incredible Increasl 1n consumptlon ot •• tal. u.ed 1n the war .teort 
waa blsinning to make It •• lt apparent 1n tht .tatlltloal auaaarll' ot the U.S.Bureau ot 
Yino. a. oarly a. 1", and 1,40, a. i •• hown by tho figuro. ln tho follcwlng abstraot 
of war UBI. ot alnlrala. Undoubtedly th ••• rl11D, ourve. ot consumptlon ot •• tal .t •• p­
.n.d ITln .or. durlng 1,41 and 1,42, but thl data to draw the. le unaTal1abll. Magne.lu. 
and alumlnua prod~otlon in partloular, probably ha. doubled a~d redoubled in the la.t two 
year. to amount. undreamed ot ev.n tive year. ala. 

The tollo_lng list givea the malt 1.por~ant ot the .ar ua •• , In probabll order at 
their importanoe to the war Ittort: 

1 

2 . 
'or 
Por 

tranBportation (plan.B, train., automotive u.e~, ahlp.). (40~ at total oonBumption). 
toundry and m.tal working ot Imall machine parte . 

:3 . For .lectrioal u.e. o 

Antlao!!,l : 
1. 
2, 

3. 
4. 

Chroalu.: 
1. 
2. ,. 

Sixty percent ot the .elght or malt airplanes 18 alumlnum~ Other ne. u ••• 
inolude aluminum toll, blaring., ooating tor Ite.l, di. caltlngl, and wrought 
aluminum .. 

Alumlnum oonoumption ro.o 87~ ln 1'3' and '5~ ln 1,40 to a total of 454 
million pounda in the latter year, and hal probably continued to ri.e JUlt a. 
rapidly linol. 

Por 
Por 

'or 
Por 

Por 
For 
Por 

Babbltt .otal and boarlngo. (Conoumption up 30~ ln 1,40). 
otorag. battorloo (antimonial lead). (Up 15~ ln 1,40). 
oIlotrlcal oabll-oovorlng (antl.onlal load). 
oho.lcal u ••• , on .. ol waro, plg.ont. . (Up 75~ ln 1,40). 

Con.umptlon for 1", ••• 11,000 pound. and for 1,40, 18,000 poundo . 

.talnl ••• stool and othor forro-alloy. . (Abou~ half of total oonsumption). 
rofraotory brick for turna.o Ilnlngo. (Lo.s ~han half of total). 
ohlmloal lue. o 

Ne. Ut •• Includ. etalnle •• and araor-plate .eldlng rodl, and tor Itruotural 
parts of airplane. wh.r. con.truotton oan In many oa ' l. be a •• trons per unit of 
".ight &I tho l1ghtor motals. 

Consumption of ohromtt. or. r08 e trom one-third to two-thirds ot a ml1l10n 
ton. ln 1,40. 
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Copper: 
1. For sholl oa ••• and ammun1t10n. (Con.u.pt10n rOI. 7'~ 1n 1,40). 
2. For electrical mat.rlal~ rodl, .1re, .~o. 

,. for automotive Industry, now Inclad •• • 111tarl oarl and tankl. 

4. For sh1pbuilding. 
5. For po •• r 11ne I. 
6. for ttlephone •• 

Conlumpt10n or oOPPlr rOI. troD 600,000 tonI in 1", to a Dil110n tons in 
1,40 and hal doubtl ••• lncreaaed anqthtr 30 to 50 peroent 11nol then. 

1. For transportation (lhlpbul1dlng, al11tary vehlol •• , tanka, railroad., plan •• ). 
(Probably noarly 40~ ot total oonlumptlon). 

2. For conltruotlon. 
,. For .xport to Al11ed Nat1on.. (Wa. 17% or total 1n 1,40). 

N •• u ••• include graphltl0 1".1 tor .Dving part_ ot rifl •• , aachlne-guna 
and maohinery bearlns,; paroue oil-Ioaked iron b.aringe; 10w-&1101 ,t •• ll to 
replaoe alu.lnu. 1n trainer plan.,; at.,l ahtll oa ••• lnstead ot bra •• ; 
.t.inl ••• ·olad lnlt.&d or .tainl ••• It •• l •• 

Plg iron produotlon wal up ,o~ ln 1'" and 25~ ln 1,40. 

1. Por batt •• l0'. ('O~ or conlumpt10n 1n 1,40). 
2. For a~.unitlono 
J. For oabl.-covere. 

Also ot .xt~e~. i.portanoe 11 l'ad to~ lold.r, bearIng-•• tala, tor t.tra­
othyl galolln.. N •• hlgh-load ao1d. ~. and load plat. ar. laYing tin, and l.ad 
water pip. i •• aving ooppero 

L.ad oon.umpt ion inortaa.d 17 pero.nt in 1940 to 782,000 toni . 

Mangan.,.: 

1. 'or ohemioal oxidl~lng and de,ultur1z i ng agent In t he produotlon ot Ite.1 o 
2. for eonltltuent of 8 t .e l ~ to replaoe . ta1nl e ~1 .t.,l and In armor-platl . 
). 'or oth er non~rorrous all oy. ~ 

4. For dry batt.rI'8 ~ 

Other u ••• are In the che mical , o ~ rAmlc, and pIgment Indultri.a . 

Ma8nl.i\l.: 
1. For aircraft. (U •• d 7~ ot total 1n 1,40). 
2. Por automotive trade (now mostly milit.ry vehiales). 
,. For light •• i ght portable mach1nary. 

MerourlS 

Magna.iu. is uled tor Itruotural .lloye (o.stingl, torgings, and she.ta) 64~; 
tor alumInum, zinc, and oth.r alloy. 32~ ; tor othlr us •• (magn •• ium Wire, ribbon, 
lhav1ngl) 2~. 

A Ipectaoular inor •••• In aagn.aiu. produotion hal tak.n plaoe, rising froa 
11x and a halt million pounds in 1'3' to elov.n and a halt m1llion pounds in 1,40, 
and prObably has doubled Aga1n Since that time. 

1. 'or mercurio tulminate tor .xplosive d.tonator •• 
2. For anti-fouling pigment tor s hIp bottoms. 
,. For medical pr.paratlons ~ 

Other important us.s include storage batt.rie., barom.ters, mercury boilers, 
meroury-vapor l.mpa, and 1n the manufacture ot talt. 

In 1", about 21,000 flaaks •• r. used I in 1,40, 27,000 fla.k. (ot •• v.nty­
six pound s .ach). 
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Uolybdtnua: 
1. 'or molybdenum-It"ll, replaoing nlokll and chromium and tungat,n at •• la tor high­

.plld tool .t •• l. 
2. for alloy .t.,11 tor plan •• , railroad., and automobile parte . 

Tho Unltod Stato. produ,ol ovor '5~ ot tho world', lupply (34 million pound. 
In 1,40), and dUI to thl taot that It oan b. u •• d ao a .ub.tltutl In alloy. tor 
1 ••• abundant •• tall, very little 11 now being exported. 

Nl.kol, 
1. For an •••• ntial aomponant tor .talnl ••• at •• l, al u.ld 1n plan •• , .hlp., ~111tary 

v,hlol •• , .to., ItO. Over one-halt 18 used 1n the transportation industry. 
2. 'or .10otro-platln, and oho.loal lnduotrl ••• 

A 1'3' oon,umptlon ot 52,000 toni rooo 136~ ovor 1,,8, and rooo another 6,~ 
to 83,000 ton. In 1,40. 

Siborl 
1. ror photographio t11a in .111tary rloonnalllancl. 
2. 'or bue-bar_ 1n hydroel.atric plante. 
,. 'or replaoing t1n 1n .older. 
4. 'or ch •• loal and •• dioal luppl1 ••. 

S1xty-tlve al1110n Ouno.' .orl produood In 1'3', and 72 .11110n In 1,40 . 

Tunasten I 
1. 'or mltal-outtln, alloy tool .t.el • . (by tar the mo.t 1.portant u •• ). 
2. lor 11nln8 blg gune; Cor armor plat.; In gun breechea; tor oore. In arllor .. 

plerc1ng bullet •. 
Other 1mportant u ••• Inolude the u •• of the eetGl itself 1n eleotrl0 11ght 

and rad10 rl1a.ent.. A "hlavy •• ta1 N oo.po.ed ot oompr."ld tung.tln and nlokel 
powder 11 uald In X-ray and radlo - aotive lore.na, and tor oirouit-break.r e1eotrl .. 
oal oontaot8. 

Conaumption at tung.ten ro.e tram tour to f Ive millIon pound. in 1,40. 

Vanadlu.: 

.ll!!! I 

1. For terroul alloy It •• ll 1n machInery and tools . 
2. lor non-ferrous alloys. 
3. For oatalylt In the produotlon at lu l tur1c acid, which 1. the ball. for a large 

part ot the chemloal Indu.try . 

1. 
2. ,. 
4. 

Por 
for 
'or 
'or 

Vanad1u. produotion in 1'3,-40 r •• ained .table at around two .11110n pound. a ~.ar • 

bra •• oholloa.l. and a •• unltlon. (Up 3)~ in 1,40). 
di. oaltln,o ot .mall aaohln. part. and Itruotural el •• ento. (Up )8~ in 1,40). 
galYanl.ln, ot .h •• t metal. 
rolled zlnD. 

Bra •• (copp.r-z1no) i8 replacing bronze (copper-tin), and bra •• embo.a.d dil. 
al'l ,.Iplaoln, at,el dl ••• 

In 1'3', 607,000 ton. ot .1no .erl consumed, and In 1,40, 71,,000 ton •• Iro 
John Elio t All.n 

•• ,. • • * •••• 

KUIN RADIO TA LKS ON THE MINERAL INDUSTRY 

Mineral industr,. probl ••• and devilopme ntt are dlscussed over KUIN (1~40 kC), Grants 
Pa •• , eaoh Tue,day at 7:15 p.m. by Ray C. Trlasher and Robart Ba ••• tt at the Department 
Itart, Itatloned at Grant. Pa.l. 
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lITANI UII 

Titanium, long one of t he neglected .It •• nte, has only reoently 00.' into its own, and 
1s now btlng used 1n a multitude of way8. Dtloo.erld 10 1791 by W. Gregor 1n the magnetio 
Bande oC Cornwall and first 1solated by B'rzillul 1n 1825, a. lat.· as 1910 no lmportant 
commeroial applioation of the metal had been dilooyered. It _at Itill con.idered ~ rare 
.l ••• nt, was praotloally unknown to the gtnlral publl0, and textbook_ on oh,.lstry loarolly 
.entioned 1t. 

Now 1t 18 known to be one ot t he mOlt abundant ot e1 ••• nt8, only tight othlr.--oxygen,s111oon, 
all.ul1nu., iron, oaloium" sodilJ., pot&8s1t.~ID $' and manganest--bting lIort common. It 1, .try wiell­
apread; but genaral ly it dO$s not oc eur I n large- slzed deposlts, whlGh 18 pO.llbly the reason 
it was 10 long ov. r l o ok ad ~ or 800 IgD'O U' rooka analyzed by the Unlted Stat •• a.ologlcal Survey, 
748 oontaln .Gme tltanlum ~ It o o c ~~ s in alm~.t all magnetio lron ore., In clay., loll., and 
many IIln.ral waters , In th " i'-ur. ~ . atml)epher., 1n plant •• and In the bone. and tle.h or an1 •• 1 •• 

Mlnerals: Tita.ni um c1 o~. no·~ ') U 3UI' nativ.,ln th l tree .tat •• Th. aOlt important oomm.roial 
ore 1. the ainera l 1lmeni t e , t h_ t .r~ou. tltanite ('ITI0) 0 It crYltalll, •• in the h.~agonal 
IYlt •• , and is ulual l y ~a.t i y. a nd oompaot, but allo occur. 1n th1n plate. and 1n sralnl. I~' 

hardne •• is 5~ 5 t n 6 ~nd th~ spee lt l 0 gr AT1ty 11 407. It baa a •• talll0 to sub-metallio 
lust.r, lron~bl~e k eo l c r~ bl ~ek ta br ownl sh- r.4 .treak and 1. somet1 ••• allghtly magnet10 
without he.ting .. 

Thre. aine ra. l ? xJ.d e2 o( t.it an lu.DI (T102 ) a r e known, ot whIch r",tile 11 by tar the aOI' 

oommon .. It Is t ett'etg l)ne. l :.' rl"squent l .r t .. lnned 1n .any f'lplated .lbo .... il g.ntrally ory'" 
tall!ne, but dO~B oceu E" ltaea1 ,-t'$ " ' he he.t'dnll' varie. frolll 6 to 6.5 and the 'ploltio a:ra'Ylty 
il 4.2 . It has ~da.~ntln ~ tc ~aD .. m8 ~&1110 lus t er, a rid, reddish-brown to blaok streak, 1. 
ulually nearly o ip~qu e J hut. ~a.y b t. 't i' (uuperent ... 

Oot&hedrl t~ ( an~ta a ~ ) a~~o ~ ts~tal 1 1z ao in the tet",agonal sy.t ••• but 18 ulual17 pyramidal 
and the orY l! te.l 9.l: e ~ h .e. v(r a dl i' f~ r' 61~\; iU ~"J'l, g .... nt. (ro. t ho •• ~n putll. . It Is .o •• what lott.r, 
and 11 not 110 heo!t.vy " ! ts ;'8r dnf 8f.; i s ei toJ 6 " .S ~ ape u1t l 0 graYity ) ,, 8 to , .. 95. 

Brookite 1_ orth~rh o l1lbl~ (rnd i.e.' 0. "i"1l..!" led 'nab !. t ~ It oeou,.! only in ory.tal •• haa a hardn •• _ 
or 6, a _peeS.Cl0 gravit.Y j,) f 4 t " 4 ,,{J7 anci an &damarl"ti ne to sub-a.taille lU8ter. Th. 00101' i. 
haIr- brown to b l ~.ak 'l.n.d t t 1 8 ·(.$' tt.!luluC.liI l::.t t !:' o,aqUti e 

Rar.r minfll ral" W'h1ch ean'i IlJ.f' t.(·, ,.nit.: 1JI ~t'. 'ti t. ~.nIt. ( sphene) CaTISi05 1> P.rov.klt. (Ca,.)T104, 
Schorlot"Q1tc C~ (1' 1 ,&j 5' !O!) ~ ",no K1, ?!'".au ~ ~fI \~ .~f( 't1. Al' '') S105 '' 

It is so me ti!". ditfioult to identlfy 11.en1t •• or t..o chtermin. whether a m1n.ral, suoh 
a8 magnetite,is tltanlf$rou8 " In such oa •••• quiok chemical testa, suoh as arl given belo., 
may b. ot valueo 

Test. tor Titanium : 
1. A small amount (! grAm) or the i"ln81y powdered materIal to b, t.st.d i8 tu.ed wIth 

1 gram ot sodium hypo phosphltl 1n a Imal1 oruclbl. o It the •• It 1. blu., titanium may b. 
pr".nt. 
oolor it 
oolor in 

When wat er i. add.d drop by drop to the cool melt the .. ater b.oom •• a pal. pInk 
the m.lt oont&ln8 tltanlulZl u The additlon ot hydrogen p.roxid. gly •• an orange-red 
the presenol of tltanlu=o Ammonla oau ••• the p1nk oolor to chang. to blu.o 

2" Thl powdered mat41!a l i a rul.d with potas slum pyro.ulfa~. unt11 etrerv"o.nG' coa •••• 
Ihen the Cused .1~tur. Is coo le d It 1. di •• olved 1n l~ .ulturlc ac1d. Ih.n hydrogen per ~ xide 

1a add.d the solution b. c om.s a y.llow~ .h- o range Goloro Hydrofluorio aeld or a fluorld. 
d •• troYI tht color . A s1milar yellowish orar ge oolor ls givln by vanadlu. but th1e color 1_ 
not d.stroyed by addition oC tluoride 10no 

to a 
) . Zino when added I hydrochloric aoid solutlon or titaniu. produGt. a vl01et color. Tin 

interCere. with thi. t •• t o 
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4. Thl powdered atneral to b. t •• ted, mixed with .loroco.mio lalt, 18 hlat,d on 
oharooal or on & platinum wire 1n a .. educing CIa •• and it tltaniu. 1. prl.ent, it pro­
duo •• a violet oolored blad. 

5. A .mall a_ount oC tho powd.r.d _In.ral 1. C~ •• d w1th 3-4 tla •• that aaount oC 
pot.s.tu. bi8ulfate on a platlnua lid. The •• 1t 18 transferred to watoh gl.a., mixed 
wIth & little water, and. plaoed on a fllttr papl .. 'apr'8natld with ohroaotrop!o aold. 

5 

It titanium Is pr,.ent 6. red. to bro ... n oolor appear,. Sena1·tlYlt,r in.orl.". when & drop 
or HeL solution oC stannous Chloride Is add.d to the •• It on the watch gl.8a and at •• 
drop. or ohroaotropl0 acid are added. In the p .. ,.,nol or titaniu. not only the die.clY,d, 
but alao the unell.,oIved partiale. are tinted .... 4. 

Ooaurrenoe: Il.enite 1e usually assooiated with aagnetite, lo •• ti ••• with h.aatit •• In 
th. ll.enite-magnetlte ore., the ratlo ot titaniua ~o iroQ II quit. variable. Th.r •••••• 
to b. no .harp di.tinotion b.t ••• n ~gn.tit. and tlt&nlr.ro~a a&ln.tite, or b.t •• ,n titan­
It .• rou' magn.tit. and 11.enlt. " The larglat lmown tl~anlt.l'"ou, lron aepo.ita art In 
Norway, Wadagaloar, Canada, and the Unltld Stat". 

Purl 11.enlte, 1n place, a8 a 1I1nable body, 11 tound only In nallon1te--a plculiar 
rook .1n whlch ilmenite ( or rutil.) and apatit. are the •••• nt1al m1nera18 . 

II.enit. a180 ocour. in the blaok~.and. ot b.aoh d.posit., aSlooiatld with aagn.tit. , 
lIonazlt., %1roon, quartz , and rutile . Important oomllerola1 depos1tl or thlse land' havi 
be.n round In '10r1da, Sr.azil , India, and ACrloa. They alia are known to oDour at •• v.ral 
plaoe. on the Oregon and 'ashington coa.t o 

'or many yeare mos~ Dt t h4 world ~ s supply ot 11 •• nit, (and hsnoe titanlua) oa.e trom 
the b.aoh '&nde ot fravancore, Ind1a . One d.po.lt, at ManaTalakurlohl (called ~.K.") hal 
bltn wOl'k.d o1noo 1,911, t-li t .... Ul 1924 "o"nlh wa. tho onl1 .1noral doe1redl tho Ullonito 
had no valu.. With the dl. co very ot oommeroial u.· •• tor titanium and the inore •• ed demand 
tor It. are, the •• Itore ~ or h1thlrto dilcarded ll.en1t. bloa.e lmportant and valuabl •• 
ExploratloD uncove-r ed 8 . e'''oo ;!\d dopo.lt e i ghtr IIlllll t.'"thlr north, ,-iobar than the tir.t. 

Conoentratton or the .. e 1!!&',ld l ·.~S s ooompllihed tlr.t by .et table. to rl.ove thl bulk 
oC ~be quartz. Aft er dryi ng in th~ 8un ~ t urtht. oonolntratlon wal carried out by dry tabll' 
and aasnetio .epAi':" o.t oJ" S, ';;,') lt 11 :1i lla "t. . the zlroon, aonazit., l'ut11e , and oth.r a1ntr&l.. Thl 
ziroon and lIonaz1te ~er& t he. s81vfte sspar ated and oonoentratld tor co ••• rc1al aarketl. The 
produoUon oC U •• nite f , 'oll t h •• • two l oul1U .. 1'0" Croa 641 long tone ln 1,24 to U"OOO 
long ton. 1n 1'35. By t he ond or l 'J6 the total produetlon W.8 in .X •••• oC 700,000 long tonI . 

Wlth tb. d.pl.tlon of th ••• d,pollt. and tb. adY.nt oC war wlth It. aanlCold probl ••• 
ot Ihlp,inl, the United Stat •• ha. lought and found 00 ••• rola1 depo.1ts 010.lr to hoa.. Thl 
National Lead Coapany hal reoently begun large·.Gale .1nlnl ot il.'nit. ln the Adlrondaok • • 
'h. depo.it along Piney Rl.er, in A.herlt and Nellon Co~ntl •• , V1rg1nia, has bt.n known tor 
.any 7.ar.. It 1. In tho Cora oC a dlk. oC n.l.onlt. whl.h outOI'OP' Cor 350 t •• t along tho 
rly.1' ln a blutC 70 to 80 Ce.t hlgh . It In.r.a ••• ln wldth to 400 c •• t at tho ourfaoo a 
ehort dl.tano' Cro. the rivol' and .xtend. tOI' lJOO C •• t wlthout aAtorlal17 dlmlnl.hlng thl. 
wldth. In tho n.xt 600 c •• t lt tap.r. down to abou1 100 t •• 1. A w.dg. yarllng Crom 60 to 
100 t •• t ln wldth .xtond. , Cor anoth.r 1000 C •• ,. fbI n.laoftlt. 1 •• nolo •• d ln a blotlt.-
•• hl.\ and dlpa 45° wlth t he .ohl.t. 1\ ha. b'.n drl11.d to a d'pth oC 400 c •• t and a ppar­
.ntly Gontin~ •• below that polnt o The upper 75 t •• t or the D.l,onite i •• eathered, rustJ ~ 

and .a.l17 oruah.d in tho hand. aelow thl. lt b.oo ••• Cr •• b and hard. Th. 11 •• nlt. 11 
blaok, the apatite oo.parati.ely olear, and enough ohlorit. i. prelent to glve the rock a 
,rt.n1.h tint. Some pyrite oooura along orack.. Onl)" the dloo.posed rook !lal been quarried 
(a. ot 1'37). It contaln. 18.5~ 710 2 and lf \h. analy •••• ubaltt.d al" typlcal lt .bould 
71.1d about 42.5~ oC .onoontrat.. . Th. r •• alnd.r 1 •• oltil apatlte. Th. hard ro.k b.low 1. 
8a1d to be a. ea.1ly treated a. the .eatherld portion. It the depth ot 400 reet i8 considered 
•• obtainlns alons the length DC the dike, and the .peoif10 gravity ot the nll'on1te be plaoed 
a\ 3.8" _or. than 4,400,000 ton. oC Tl02 1. indloated . 



STATE DEPARTME NT OF GEOLOGY a UINERAL INDUSTRIES vol.5 no.l 

Other deposits 1n the United States art known to ooeur in Wyo.lnB, Colorado, California, 
Minnesota, Rhode Island, North CarolIna, and II ••• herl. 

-Uaes: The time honored USI for 1102 18 tor ptg.ent &8 it .ak •• the whitest of all whit, paints. 
a.cause of it_ whitening and oblit.rating power it 11 unlxolilid and 1s widely used, not only 
1n paint, out also 1n rubber, 11noleu., leather, pla.tica, .oap, printing Ink., paper, tex­
tiles, and o.raml0.~ 

For many years it hal been uaed to a very .mall extont 1n alloying st •• l. ~t lat_ years 
its ut1lization for this purpose haa increased markedly. Like aluminum, and to a greator eX­
tent than s111con, it has a strong affinity for oxygen. 'a a dlox1dizlr 1D st,.ls it is oCten 
more satisfactory t han aluminum, becauae 1ta oxide 1s more easily el1minated and because at 
high t emporatures it haa an affinity for nitrogen aa w811 aa tor oxygen. The presence of 
titanium in steel materially improves ductil1ty and impact res1stance, without unduly lowerlna 
th e strength. 

Per haps t ho grea test increase 1n the use of titanium has occurred in the welding-rod 
indus try. The oxide 1s applied a. a coating an~ slrves to stabilize the are, thus permitting 
the d.po~ltion of ~ more homogeneous and a purer weld metal . 

Tita.nium ·has a180 be.n uaad tor filaments in eleotric. lights o In the Corll of t he tetra­
chloride it is used tor making amoke .creens to cover war wo vements and in sky-writing. 

~~: Ilmenite, per gro.s ton and oontaining 60 percent 1102, brings $28.00 to $)0.00, 
f. o~bo at the Atlantic a.aboard depending ~n grad, and impuritle. . Rutile, having a guar­
anteed minimum oC ~~ peroent conoentrate, 8el1. at 8 to 10 oent. per pound; 68 to ~O percent 
brings $95.00 por ton, c.l.C . No. York. (~uotation as of Novombo~ 20, 1941.) 

The follow1ng are po ss1ble buyers, 
American Ziroonium Corp., Sto Helena Ave., Baltimore, Yaryland. 
Be lmont Smelting & Rlfining Works, Ino., ,16 Belmont Ave., Brooklyn, NoYo 

The Ch emical &: Pigme nt Co., Div. Glidden Co., 6461 St. Helena Ave., Baltimore, Maryland. 
DuPont de Nemoura, [ . 1., &: Co., Inc., (KI· .b. Pig •• ntl Departllant), 111mington, Delaware. 

ne terene a. : 
Industrial W1nerals and Rooks : AoI .. M:. l: o , 19370 
Tho Ulnoral Indust~y durlng 193" KGG~aw-Hl11 . 

Minerals Yoarbooks ro~ 1939 and 1940 , U. S.Dopt. of Intorlor. 
Modern Inorgan10 Che.iatry: J.W.Me~lor, 1~27. 

Spot Tosts, F. Folgl, 1937. Nordo.ann Publlshlng c •• 
Commercial Yinorals of Calitornia: Glor,_ L. Gary, 1942. 

*** .... ** •• 

CLEARING HOUSE 

No. 75 .. CH Want 80me party or oompany to take over and operate one or more of my minlng 
claims ot war aineral.: depolita Of mangane •• , •• roury, nickel, tin, slIver, 
and coppor all in Orogon. Wrih AICrid A. fright, 135 South Olivo St., Los 
Angel,., Ca11Corniao 

*,.. •••••••• 
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