
.YOft __ ._ 
II' , ..... _ ........ __ _ n .... 

....... I MO. 

~ . .. 

THE 
ORE.-BIN 

, _ .......... 0 , OR~"O" _ , .. , 

,"" .. ~ ............ , .. I.. ' ... _ ....... 
_.0. ............ , .. 0.-__ _ 
.. Q '4 .............. , .. _ ..... _Ii ...... .. - .......... " .. ,.",,-



Vol. 5 No. I THE ORE.-BIN 
January. l~" 3 Port l and, Oregon 

STATE DEPARTWENT Of GEOLOGY 4 MINERAL INDUSTRIES 
Hoad Offico: 702 Joodlark Bldg., Portland, Orogon 

Stat. Governing Board 
W. H. Strayer, Chairman 
Albert Buroh 
E. D. MaoNaughton 

400 E. I Street, Grant. Pass 

Baker 
Ifedtord 

Portland 

Earl K. N1xon 

F. Y. L1bbey 
John ~l1ot Allon 
H. C. Harrison 

Stat. ASlaY L~boratorl •• 
2102 Court Str.ot, 

Ray C. Trtaohor Field <;.ologiot Norman S. Wagner 
Hugb K. Lancaste ... Robert G. Bas BItt Allaylr 

Director 
I.Iln1ng Eng1neer 

Goolog1ot 
Spectro8oopl.t 

Baker 
Fleld Geologist 

'1Iaye ... 

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 . 
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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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OREGON ' S UI NERAL INDUSTRY 

Thl. iasue of the Ore.-B1n reviews mineral industry aotlvlt18Q 1n the state for the 
past year and lummarlzes pre se nt eondl tlon8 o 

Judged by po.aible futUre erCects in i ncreas ing the value of thl statal. minaral pro­
duotion, there .era two very i mportant h~ppeni ngs in the indu.try In 1942 . The ••• er. the 
.tartlng of oon.t ruoti o~ oC concentr4ting plant s Cor the treatment of ohromlte sand. In the 
Bandon-~arlhfield area , and the extens ive exploration camp~ign begun and proseouted by the 
Yreepo~t Sulphur Co mpany on the n ickel deposit on Nickel Mountain near Riddle in Douglal 
County. Both of th.e8 proJe ots are dear to t he Department'e heart linoe, in a measure, they 
both rlpreslnt .uccessCul culmination of long ~ oontlnued ertort. of the Department to 'Iourl 
devIlop.lnt of two of the stat e ~ 8 impo rtant mineral relource. by explrienced operators. 

In uctober, 1 942, all go l d mines. " b.Q .' .. h lode and p lacer, .ere olosed by "ar Production 
Board order. Only t hos e very small o p~ratlon8 ~hloh handlt not moro than 100 tons per 
month In · thl oa.e of lo de m ine $ ~ and not ~o re than 100 yards per ~onth in the case of plao­
.r. were allowed to continue .. Any a ':> t.i\·lty that rates as a "flJin!ne operation" must produce 
in gr~Bter quantities 1n or der to ca~~y on ~ The stated obJlct of this closIng ord.r W4. to 
co.n.lrve oritical materials ne edee: in mining o C War mineral. and to divert labor from (l 

"non-•••• ntial" indus try to "essential" lndustrios. 

" hill the Dlpartm.nt telt (and it has since ~aen demonstratld) that the condit i ons of 
thl order .Ire unnecessarily strict and that i;'¥&ll far short ot aocomplishing what 1t 
intended to aoooaplish, .the fact re mains that O~egon's four- million-dollar gold mining in­
dustry wal anesthetized tor tho duration o 

In the field of nonmet allic mining, most of the operations which oould obtain adequate 
labor and op.rating material. worked at capacity through out the year. ConstrUction tor war 
purpo ••• ,,·al at a high l.vel and oonsumed large amount. of Portland cement, sand, c rave 1 and 
oruBhed rook. Maintenance work on roads was considerably bllow norMal due to prlority dif­
tioulti.s at road oontractors. This oond ition cauI.d a d.orea.1 in produotion of road met.l. 

Thl Departm.nt· had ori ginally planned to make a surv.y of the . tate's nonm.tallic mIn­
eral produotion for l~42. But , beoause of the deluge of qUI.tionnairt s lInt to produ ce r s 
by Govern.ental agoncies, the Depa rtment deoided to refrain trom adding anothe~ request for 
lnforaation to thl alrea dy gro ggy operat ors . Therefor. an .xact e.t1mate of thl . value of 
non •• tailio alnaral production may not be mad e at this ti~e • . Suoh value or produotion prob­
&bly oxooodod $6, 000,000 1n 1942. 

Pre.ent metal mine production i8 confined to quioksilver, chromlte, mangan.,e and an­
timony dlpolits. A relatively smal l amou nt ot gold and s1lver 1a bling produced by two 
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properties 1n eastern Ore gon w}ll ch a re allowed to operate because their shipments oC ore to 

smelters a r e va luab le as s ili ce ou s flux. 

During 1~4 ) a lnrge i nc rea se 1n value of chromlte production wl11 result due to ohro· 
mite sand operat Ions . It 1 s likely that there wIll be a greatly increased ant1mony produc­
tion from both north~ast.rn and southwestern Oregon. Some new quio ks ilver product1on wl11 
come In but output from some of the older properties wIll probably Call orf, so that the 
amount prod·uced In 1943 wIll be abou t the same as la.st year. 

ne .. baSI meta l exploratlon Is possible and highly deSirable, but pre s ent Covernment 
r egu l at 10ns and tax polIcIe s a re not conducive to new mineral developments by experienced 
oper-ators. 

Althoueh ~PD 1s e~ge r to i ncrease co pper production, th8 RFC 18ems to be reluotant to 
make loa ns on small copper prospects . 

No thing substant ial in the way of production may be expected r~om Or egon zino properties 
unt1l smelter f acili t ies a re availabl e in the Pacific Northwest. 

Mining l abor ha s been i nsu rficient 1n quantity and unsatisfactory in quality due to 
proximity of hi Gh-pay Jo bs in tho shipyards and logging industry. There has been no baa. 
metul operat10n, other than quicksilver, in the state since the closine of the H. a H. min •• 
in the Bohemia district as a result of innbility to maintain satisfaotory labor. 

paOGilESS REPORTS 

'liestorn Oregon 

Chromite 

A number of properties in southern Oregon produced chrome in 1,42 , and sold it to the 
~etals Res orve Company ore purchas ing de pot at Grants Pa ss. Briet descriptions follow: 

Lloyd Lewil opened the ~ Sexton chrome property north of Grants Pass. Some are 
was shipped. 

Sherman Smith mined from sove r a l localiti es ; most of his are came from the deposit on 
King Mountain. 

J. N. Gri sson worked the Deep Gorge deposit on the Illin01s River at the mouth' at 
Briggs Creek. 

F1sher and Anderson took or. trom the ~ Scratch property on B~igg8 Cr •• k. 

George Callaher worked the Van Gwyn looated near the Drown Scratch. 

UoClung and Krueger opened the Illinois Chrome m1ne on the west a1de of the 1111n01. 
Ri ver. 

Hammer and Neubert took out ore from the ~ Heauty Just acro s s the river a~d below 
the 'Oregon Chrome mi ne. The own ers of the Blaok Beauty state that they have unoovered more 
are at a lower el'vation . To date, it haa not been neoessary to us. a single stlok o~ pow­
der ln produotion of ore . 

J. E. Kennedy mined low·g rado are from the Grlffin property on the 111in01. River near 
the mouth ot Deer Creek and delivered s eve r a l tons of concentrate to the stockpile. 

Baker Brothers and Jone. br.ought ln ore from the oefens. mlne south of Mount Ashland. 

Ore8on Chrome mine 
Robertson who dellvered 
Ja nuary, 1,43 . 

near Oak Flat on the 111inoi. River 1. under leas. to 11111a. 
ore to the stookplle ln 194 2 and oontinued are shipmtnts during 
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LU66n6 Srown, Grants Pas3 , stookpiled ore trom the Hlgh Plateau at O' Brltn betore the 
vlnt.r closed the Ore gon Mountain road o ne moved this Ore tc the Grant. PaBS Uetnlt Realrva 
during Nove~ber an d OecemberQ Brown has been ont of the most cpns1atent produo.rs ~ His 
road wa s su pposed to have been trenLed with winter malntenanol by the Fortst Servioe but 
oo n fused I ns tru o tlons!~f~ed h old up this maintenanoe until 1t W0 5 too lat. Cor this winter 

s~ason J However, dev~lopment work ts 1n progross at thl mine, pending early opening of the 
road ~ _hilt the Hi gh Pl ntenu 1s loc ~ ted ove r the 11ne 1n California, all business oonnected 
with the op'~Btlon Is done in Oregon . 

Drilli ng by the U. S. 8ureo.u. or ~lneg o.t the Sourdough mine on the north torok of Smith 
River was dl e.t; ontinuod ltLt e ~n DO=.l!Ibe ~" .. Ru lph Uasor. ~ C~a n ttS Pe. s s jI manag es the propert.v 
for Ruet l e3s Mining Corpo r Bt1on Q 

!.!:.! !~~1f l ~ ComJ)al1r. ~' lIfhlch lea80d th~ SordY prope r·ty on Chr ome Ridge in the sri.gga 
Creek distr i ct dlacon t lnu9d operat lo na fo r the .lnt&r e Plan5 ar~ b e1ng made tur resuming 
shlppine as anon as 3n ~w c ondlt!on~ p.r~lt o John Day ot Uedf o r d is pre31dent of the company 
an d R. B. J.I ~ Glnn19 1!l 3upo!"int'Jnd&nt" 

Cresoe~-P.1. ':lr1 .; £ .. :.,.mp8.n.l' former~y operato r s o f a. c!.rag l i ne t1 98.tlng dred ge on the 
Applega t, River} ha ve teken over t h e !!!~. !!E!'..o..e!. p r ope::- t y i n Cl\ l1fornla west .)f the High 

Plateau. Som oEl ore was shipped du r"l ng l ,4 2 !, a nd c:l ftv lI11 0pman t Ifo r-k 1 $ progre as1ng duri ng the 
wlnt~r mont hs ., 

£2.~il!.!. .~.~.!.k! i le: nelive ry IJ C oh r o ru art to ~he ,Joq.u1jl e s tookp ilo was not up to 

expec t atiuns.. Ke lV.1nd ,? COYt- and Ro ckard d el ! ver~d (p Oe from t r.. e !.b.l1! .!~2"!;'~ property near 
Power s und ons. 0 :' t17 ' t ru 'lkload 8 e am e in f r om depos .\ T. !I n r- at, ·Ca i. .. p ei! t e l· ... ~1 11. , Th.r& have 
been n';lru 9YOO US p t'Cla:.:l IH':$ tha. t Bh ~ pUlt' !'I.t s .... ou i d De marln .. 

£~.!:.!~ !"..!;:.2.~ ~ \.;on3 t ru <:, tir. n. or c~r. Q(l!'\t N·~t 1 ng p l .:.r..t.:; t el t r &&. '\, th e chro m: t o ~and B "Jt 

the CCl Q:J i:a..'Y di stdct j Of P i"';:.~c; !,~y. r. i n g , "'hl' Ki'.HIH CDr .p 'J .f'IJ.tl on wt l l s t ,a r''t Pt" o c:.:.~ ! ng prl mc.rj-

conc6~tr ~t e8 _l t hln n f~w ~ee~e . humpbr l,a G~!d C c r ~~r At lon 1s ; o n ~~r~et lrg R primary ~o~· 
centrstc r n~Qr the ~~s'~ n s ~ ~o ~ ~n ot Ban~~ n Q P~r ~~~ Uroth ~r ~ hav e be en ca rry ing on exton M 

s lv6 t e s t i n G work 1n a tl'ae: t.me i"_'c. plc..1\\; tl. t Ba :": do ~.. U&C anse Pl o. nt ::!Ol'po t'!l ti a n 19 f1nanoing 
a s eoondary c~n(. & ct ~A~or lo e a t li ~t 8 t ~Vf ~ Hi ll , no ~~h~Ee~ of C , qul11~ 1 t~ t ! ' ~at ooncentrat.s 
fro m the lI!1. :;·1 OtUi prims.Y'."i :~ii : 1r'G p 19.!4 ·( '3 _ 

The oontlnued interest I n quicksllver as an .s.entlal war .etal 1. refleotld 1;" th. 
prospecting, location, and eXaminntion of qu icksllver deposits ., Several old propertles are 
being r8.op~ned, and new ocourre ncos have been tound o 

Tho ~oun~ !~ property on the dlvlde bet.een Sam ' s Valley and Evans Cr.ek, haa been 
~xplored and a 25-ton He r rtshoff fur nacl was installed In 1,42 0 S ~me qul oksl1ver wa. d.-
11~Gred to the Grant s Pass Stookplle o 

The ~..!!! !!.!.!! ar~d ~ .~ mines , north of Tl1l9r on Deadllan Crook, are rep ., r t. od 
active . The BU&na Vlsta Installed a furnaoe plant several . y ears ago . 

'lork at the !!.!:. ~~! mine, north or .aaagla, 1. conCined to the coal vein 1n .. : ~\. c b 

c1nnabar is found . An at tua pt i. being .iliad. to separat" the coal trom the clnna.bar \, f lo­

tation . A. y.t ~ no work has been done on the Ralnier veln o 

The Pa~ $yndlca.te which own8 ~be lebb - Taynor property started product1on trom a 
HerreshoCr furnace In 1942 0 

The ~~ group, north or the War Eagle, i. being opened by a group oC California. mo n~ 

C1nnabdr show1ngs are found over a wid' area .. 

M1lton },Iut-phy and E .. S . Noe have been developing thelr cla.ims In the Raihbow group, (I ra 

Brush Creek , naar Steamboat ~ountainp in the upper Appl'gate are~, and have entered lhto a 
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contr&c~ with Hor •• Heavin Mine., Inc. A 7ooo-root acel., road hal been built to the work-
1ng'. Thi, mineralized zone appears to extend northeastward lnto the head ot Palmer Creek 
.herl oinnabar haa btln foand on the Davia.on olaims. 

Antimony 

Em.rlon Uerrlck ot lhdford, Oregon, 1_ operating the ~ ~ Antimony property on the 

Applegate Rlver. Stlbnlte ln kldne78 that wl11 por~lt ehlp.ent or 50 percent oro 1. mined 
from a persistent zon.. Shipment I are made from Wadford. At present, development work 1. 
being carried forward and additional or. has been exposed. 

Antlmony prospects on Kanaka Guloh and Grouse Creek have b.en investigated but insuf­
tioient work has bt.n done to encourage develop.ant. Sp.ol~.n. of high-gradl ore arl found. 
The Lowry Antimony produoed during the last war but thl high-grade Ilnsi. wore minld out. 
To dat.~ no new lense. have been found. 

Nlokol 

The Freeport Sulphur Co~panY is extensively exploring the nlokel s11icate dlposita of 
Niokel Uounta1n near Riddle. An eight~mlle acceSI road to thl property has Ju.t been ap­
proved and . the Public Roads Administration Is expected to .tart oon.truotlon In the i •• edi­
ate future. The exploration of the deposit .as started soon atter the shortage or niokel 
developed in the war production program. If this property get. into produotion~ it will be 
the only nickel mine 1n operation In the contin.ntal United Stat ••• 

The ore being prospeoted is niokel silico.t. called garnierlte- 0. greenish mineral that 
resemble. 80me oxidized copper ores. Localltl •• other than Niokel Mountaln ·have been found 
•. outh ••.• t of Grant. Pasl a.long the west side of the I111noil Valley froll Eight Dollar Moun­
tain t .o the Oregon lin.. The ore is lecondary and frequently i, found in the red loll 
whioh overlle. peridotite and serp~ntin. areas . 

Copper 

The present shortage of copper has st1mulated interest in .outhern Oregon copper depo.its. 
Mine. having a record of production inolude the SlIver ~ minea, near Riddle; the Almeda, 
near Galic. · on the Rogue Rive~; and the ~ !! Bronze-~-Co.boy group near Takilma. 
The W.mmoth ~ Is being explored near Railroad Gap, north ot Trail. There are ~u.or. OOn­
cerning the openine of various other copper properties but A' yet no aotual work hal be.n 
done. 

The H. a: H. mines whioh brought Into produotion the Champion and Musiok 1I1n.es of the 
Bohemia diltrict In Lane County .ere oblleed to shut do.n both underground work and lOO-ton 
concentrator beOause of inabillty to secure and hold a suffiol'nt labor supply. 
quit r .or the more highly paid Jobs at Ihipyards, oanton.entl and loggi~g oamps. 
mill conoentra.tes contalned oopper, lead and zinc, as we'll as silver and gold. 

Wangane.e 

l.l1ne labor 
?ho H. A H. 

"anganese deposits of south.estern Oregon were described in Department Bulletin No. 17. 
Ilany of them oonsiat prlnoipally of rhodonite .ith superficial amounts ot bl'ack oxide. Thl 
coastal region shows conslderable promil' of saall produotlon ot low-grade ore. Ship.tnt • 
• ert mad. trom the MaCAdams property east ot Langlois durlng 1~42 and fro. a property east 
of Gold aoaoh. 

Surfac. exploration by trenohing .as done at the Tyrrell deposit northeast ot "edrord 
ln the Lake Cr.ek area, and plans .ere lIade for further development. 

Iron 

Inter. at has been shown in iron ore deposits, either for use In the .pong. iron pilot 
plant at Cascade Locks, or as hlgh, apecifl0 gravity material for ship ballast. There are 
reports that tho Tolman 1ron prop.rty, north of Gold Hill, wl1l be worked for ballast 
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material, and it has been considered al n source of Magnet1te for sponge iron. 

Gold 

Gold operation •• ere halted b J the ~~~ or der In October, 1,42. However, prior to that 

time, moat ot the larg er lode mlnits ha d dl.contlnued production because o f priority and 

labor proble ms. The ~ e vij ra l ~ r~dge8 a1ao closed down . 

So me of the Bo ld operators have bl.n getting Into strategic mineral production but 
generally .peaking, it 1. doubtful it the gold mine clollng order haa materially benefited 

the strategic minerals program. Win employed at thl time ot the closure.art either too old 
to work In the larger minoa In other area', or they .are not experienced In underground work. 

Ofton placer miners are prejudioed agalnpt work in underground minea. At the same ti me the 
order ha. worked considerable hard.hip on the •• al1-min. operator., espeoially the plaoer 
miner s who are limited to mining 100 yards of gravel a month. 

Southern Oregon I1m •• tones are notewor~hy tor their hi «h calcium and low magne,iu. 
content. Many ot the deposits are low in 81110a and analyses ot '7 to '9 percen~ CaCO, are 
not . uncommon. Washington ~! ~ Company's quarry and kilns on Will1ams Creek have 
been prodUCIng high-grade chemioal lime. Pacific Portland Cement Company1s quarry on 
Warbll Uountain bas produced ll.eston. for cement and paper m1ll use. Limestone wal pro­
duced trom the S.lman quarry on lane Creek. 

A much greater quantity of lime.tone should be used on Willamett. Valley farms, and 
there 11 a Ihortage of 1ndl.lstrial llme In ~he Portland area. Lower railroad fro1ght rate s 
out oC Grants PaIs would be a great stimulus to thil industry. 

Coal 

So me interest was shown late in 1,42 in the ooal of the ~.dford area . Production wa. 
contemplated for Camp White use and to relieve the expected shortage or ruel, particularly 
fuel oil, for domestic us e. The Camp White requirements called for a much larger output 
than could be obtained from the Wedford " coal properties. While the Wedford coals are Itdirty", 
beneCiciation would produoe a product that should have a local ~&rket, at least. 

The Southport Or Flannlgan coal mine southeast of UarshCi.ld was leased to the Loritan 
Investment Co. of which Paul Murphy, Oswego, il president. Production has been stepped~up 
to over 75 tons a day. A further large lncre&8e 18 planned. The coal is of sub~bituminou. 
grade. The mine has been worked coniistently on a smull Ical. for many years. 

51Uoa 

The quartz quarry and .ille& plant of the Bristol Sillca Company operated oontinuously 
throughout 1942 and 80 far 1n 1943. The rock 11 exc.ptionally pure silica and test. have 
ahown ita usability for metallurgioal purpo.... When quarried , it read1ly breaks into 
smaller size. without excoI.ive fines. Until ~ecently, principal produotion has been for 
chicken grit, but shipments of metallurgical (lux are increaalng. 

Clays 

Ua. of brick In the construction of Camp White and Camp Adair has benefit.d the southern 
Oregon briok industry materially. In so uthern Oregon, the Klamath !!!!! ~ ! !!!! ~. 

has had a part 1n this produotion. 

At Hobart Butt., Lane County, the 
rerractory clay a month durins 1942. 

W111am1na ~~. quarr1ed several hundred tons of 
The clay was shipped to W1l1aMlna Cor processlng ~nto 

fin. briok. The U. S. Bureau of Mlnes is drilling t h is clay depos1t to determine the quan~ 
tity avai : !'.ble for possible alumina manufacture. Similar drliling was done near Molalla, in 
Clackamas County .. in the!.!.!.!..! clay property. Department Bulletin No.6, "Prelimina ry Report 
on aome of the l~erractory Clays of .estern Oregon" by Hewitt Wl 1son and Ray C. Treaaher, pub­
lished 1n 1938 , brought the3e deposita to the attent10n or the Bureau and f ormed the ground­
work for the investlgatlons. 



12 STATE DEPARTMENT OF G~OLOGY & MINERAL INDUSTRIES vol.S nO.2 

Eastern Oregon 

Chromlt. 

The Seneca ore purchasing depot of the Metals Reserve Company reoeived chromlte ship­
ments from $8voral properties 1n the chromlt. area south of Canyon City during the 1942 
season. 

Both tho U. S. Geolo gical Survey and the U. S. Buroau of Mines made investigations 1n 
the area. 

Anthony Brandenthalor made 80me shipments of chrome which were delivered at Baker and 
were sampled and assayed by the state Department analyst under an arrangement with Yetals 
Roserve Co. One s h ipm.nt was ~ade of float material found at the Winterville Placers near 
Whitney. Another shipment was made by Brandenthaler from a chromlte deposit near Unity. 

Quicksilver 

~ Heaven ~f !ni., in northeas tern Jefferaon County continued to operate through­
out the yel1r and 1s the seoond largest produoer in the state. During the summer of 1942, 
geologists of the U. S. 08 010gioal Survey mapped the de posit and made reoommendatlons tor 
further exploration. 

In the Ochooos, Crook County, Clnnabar ~, ~., which controls the Number One and 
Dlue R1dg e Mineo, installed a Gould rotary furnaoe. Some quicksilver was produc ed but 1t 
was found necossary to curry on develo pment work in order to get an additional ore supply. 
The No. 1 sha ft ~ns Gunk an additional 62 feet from the 100-foot level and drifts are beina 
extended from t11i8 shaft to aet under the are shoots whlch had been dlscovered in the Blue 
Ridge Mine ~nd which had boon reportedly only partially mined out. The drift easterly from 
the No. 1 shaft i3 reported to have encounterod the expected oro shoot and to have found 
ore of anticlpatdd grade. Ray Whitlng is superintendent. 

The Mother ~~, owned by R. F.C. and leased to Gilkey Bros . , was active during 
the su mroor and fall of 1942~ Underg round exploration was done and Dome surface ore con­
centrated in a log washer. 

Tho Taylor ~ ~ produced early in 
noed for further exploration 1n order to g et 
the summer of 1942 ~ 

the year. Work 
an ore supply. 

was suspended 
This prop~rty 

beoause 
changed 

of the 
hands in 

Eiek ameyer Uros . , owners of the Usury Uountain ~, obtained an R.F . C. Class C mining 
loan and drove a development tunn.l for tho purpose of draining some old development openings. 
This work was d.signed to open new ground for mining. 

In southeastern Oregon the Bradley Uining~. continued to mine ore at the!!!!! mine 
and to furnace it at the Opalite mine. 

The Oray Eap-l. (Kohler) mine, near 
to the Midvale Smeltor, Utah, and a car 
These a rO the first shipments for 1943. 

Antimony 

8aker, hae shipped a car of low-gra de antimony ore 
of high-grade to the Texas M & S Co., Laredo, Texas. 
During 1942, twenty-five tons of high-grade was 

sh1pped to Texas and 105 tons of unsorted ore to Utah. Recent development has shown a sub­
stantial tonnaee of milling-grade ore 1n sight and plans are being made Cor installati on 
of a small mill. Engineers of the Un1ted States Bureau of Uines are expected to examine 
the property in the near futUre 1n order to study the feasibility of a drilllnc pro gram, 
since there are good indications of additiona l ore shoot3 on the vein. Tho ore 1s chiefly 
antimony oxides. Operations are under the direotion of Ur. Sm1th of Bouldor, Colorado, who 
has acquired a n interest 1n the property. Mr. Pat OIBrien, Baker, Oreg on, is owner. 

Some other stlbnlte occurrcncos are known, notably in the Anthony Lakes district, but 
there has been little or no recent activ1ty in prospecting there. 
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Tung sten 

S ome prospecting was done for acheelite 1n the cltfr mino8 east of Baker. 

The Department mapped the geology of the Chicken Creek locality (approxlmn.tely 175 

3q. miles) whe re o~all stringers of scheellte occur sparsely in the p, rBnlte of the area 
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nnd where soheellte 1s known to be present 1n the pl~cer 8r~v81s of Chic ke n Cr e e k, formerly 
placored for gold. 

Copper 

Diamond drilling of surface crappings above the old glory hole a nd active underground 
development 1s beln8 pushed by Cooley nut10r on the old ~ Dyke mine, c opper produoer, 

at Homest e ad, Orogon . Th e d e velopmont tunnel has already i nteroepted the s h a ft which 1s 

be l ne do;ra.to l' ed, and ha.s pen etrated tho ore body beyond for considerab le dist a nce. Present 
plan s include brinGing tho assay office and va rious plec e ~ of addition~l oquipment her. 
from their mine, the Soot1a, in Gr us s Valley, Callfornlo.. The Seotin , baing a gold mine 
i s no w closed. If suffic ient ore is develop ed at the Iron Dyke - and the prospects Bre en­
co ur aging to da te - Q. now mIll wlll bo desi gned and ~ul1t noa r the tunnel ontrance a t Home ... 
stead. Fred Ka lenborn, geologist for the Butler interes t s, ls in chara e of the work. 

The Carnahan copper property on the Snake River north of Homestead, was reported to 
ha ve been investigated and tha t exploration was plannod. 

The area surrounding the Junc ti on 01" tho Imnaha and Snake HiverB containing copper 
occurrenoes was investigated by the Depo.rtment durine the summer of 19 1~ 2 . The copper veins 
In t his area arc Im~ll and in 8enol"'al quite low-grude. A G.U.I. Short Po.per describing the 
ore de po.its wll1 be issued by the Department in two or three ~ onthl. 

Gold nnd SHver 

The few gold lode mine' wera affected by the ~ar Production Board closing order, but 
1n goneral priority regUlations and lack of a n ade qunte labor supply disoouraged lode mining 
even before the order was i •• ued . The l~r£.'t dredge operationa, however, we ro in eastern 
Ore gon and tho Ihutting down of t he s e was n blow to several oommunitios. The larg.st of 
thes8 placer operations were the Sumpter Val loy Dred3ing Company, Porter Hros. Dredging 
Company, the Sunshine Wining Co mpany, Burnt RiVer DivisIon, and the Westorn Dredging Company. 
The .ill!!. Ulning C-ompany, wlth holding. consisting of several of the famous old aold mines 
1n the Dorone diltrlct, continued shi pm ents of ort to the Tacoma. smelter until snow closed 
the ronde Shipments _111 be resumed when the .now conditions permit. The mine is a llowed 
to operate bleau,. of the value to the smelter of 8hlp~cnt. 8.8 siliceous flux. 

The OreRon Kins mine 1n Jetteraon County, operated throughout the year and shipped in 
carlot. to the To.oo~a smelter and the International SMelter at Salt Lake Clty. The silver 
content of thl orB is of greatoat valu., but gold iD also important. The ore eontains s mall 
amounts of leud and oopper . A mill W&8 built at the property 1n 1942. This property also 
is allowed to operate because oC the value to the smelter of it. ore aa A silieeous flux. 

Some leo.ser5 shipped a amall amount of silioeous g old ore trom the Cougar Independence 
mine ne~r Granit • • 

Limestone 

The Oregon fo~tland Cement Company quarry, at Lime in southern BOoker County, operated 
at oapacity throughout the year. Most of the output went into the manufacture oC Portland 
oement, but some stone wus use d in the Willamotte 
20,000 tons of hlgh - grade mater1al was shipped to 
ton9 waC sold to the su gar mill at Nampa, Idaho. 
kilns both a Lime and at OsweGo neur Portland. 

Valley a. agrioultural a t one. So ma 
the sugar oill at Nyssa, o.nd about 10, 000 
The Oregon Portland Cement Company has 
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Diatomite 

Thl only large operatlon for production of diatomlte wal at the quarry of the Oromlt. 
Company at Low.,. Bridge .e.t ot Terrebonne on the Deschutes R1 vIr. This company shipe '. 

high-grad. proc •••• d .aterial us.d mainly aa a tilter-ald. 

Pumice 

Sam, .hlp.tnte of lump pumice .ere mad. from deposita south of Send. Pumice brick 
and tilt, light-wtight construction ~at.rlall, .e,.t ~anuractur.d by two compani.l • 

•••••••••• 
ROCK CRYSTAL WANTED 

Quart: crystals as illustrated below are urgently nee de d by war dertn •• industries for 
radio tranl.itters, optical instruments, etc. It 18 imperattve that domestic sources be 
found a •• oon 88 possible. 

--

1 

~~ II \ )\\1 

~4'-- I( 1/ 1111 ' 

; ! /) / II / /I «I r It 3 

1-
2. 

Section sawed fro. mlddl. ot crystal 
Smallist s1 •• desirld (t pound). ,. 

showing six-sided Cor •• 
Ideal s1ze 81ngle crystal. 

Katerial to be used aust be perrectly transparent and free trom fla •• , fractures, In­
cluslon. and Golor, and not smaller than cryatal Ho. 2. No. 3 orystal 18 an Ideal size, 
but oryatala muob larger can be used. CAUTION l Even it crystal. found are tranlpar.nt, 
the,. atlll cannot b. used unless they possess certain electrical "and. optloal properties 

that can only be determined by laboratory teats. Colored crystals on the ~round Burrace 
ort.n indicate the presence or olear quartz underneath. It you tlnd the •• crystal. on your 
property, or know ot property on .hl~h they art found 1n quantity, wr1te at once giv1ng 
Cull details. Two firms have been appointed by the Ketals Reserve Co. as off1c1al agents 
for Oregon, and are equipped to test crystals for the qualities ne.ded. They are: 

(1) Radio Specialty Co., 40, HI 9th Ave., Por~land (Se. Mr. Dillard or Bin Strohbach). 
(2) Sentry Crystal Co . , 206 W. Washington St., Portland (S •• . Ray H. Ro.enholm). 
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Head Orr10 e: 702 ~oodlark Bl dg ., Portland , Ore g on 

Sta te G ov~rn lng BOArd 
'N . H. Str ayer, Cha irma n 

Ji l b ort J) u rc h 

&. lJ . Ma.c Nau~h ton 

Dake r 
Me dford 

Portland 

Earl K. Nixon 
F. II . Li bbey 

John ~llot All en 
II . C. Harr! son 

State Assay Laboratories 

15 
Portl a.nd , Oro gon 

Director 
Ml nlne Enginee r 

Geolo g i st 

Spectro scopist 

400 e. I Street, Gr ant s Pass 2102 Court St roet, Haker 
any C. Treashe r Field Geoloelst 
Rob ert G. n~3 sett A,6 s aye r 

P ILLOW-SHAK::RS 

Norman !:i . \YI:tSner 

Hugh K. l ancaster 

Onc~ 1 had a area ll dog . He waS ab out three-quarters 

Pi e ld Ge ol og t "s t 

.\s sa.ye r 

spnnle l, one- quarter ·'eoon dogll, 

cutes t, cunnlng ost, and the ~os t 

and the rest Just po och. 

Boston !Ju ll, o ne .. quarter myste r y 

He was the most p l ayful , t)le 
worthless plece of brindle "dog fle sh that evo r buried a 

bone, - a nd how we loved hlm ! He didn't have any unusua l ha.b l 'ts , at l eas t none for whi ch 
he wa s woll- known , affoctionately or othe rwlae, in the co mmuni t y . I a l way s ho pe d tha t he 
wou l d some dny plu ck an errant two-ye a r- o ld out of t h e wading pool 1n t he park, or l et 

bi tten by a newspaperman, or in Bome manner become the hero of a n 8pl~ode suf f ici ent l y out­
s t andin g to mark him as d dog a.partj but he always seome d t o ~ e in the wr ong pl ace a t the 
ri e ht t1 me. 

gut there wa S one t h i ng In whic h this part1 cu l ar cnn ine rea lly oxc ell e d . He wou l d 
take some l i mp ob Jeot - .0 soon fix ed up a small burla p and rne pillow - an d Ju~ t s hake th~ 
holl out of it. He 1I0ul d go lround a nd lround and growl ana t ake on, a nd :'9c. lly put on a. 

Show. Th e l a r e sr the audience at the s e Improaptu pe rf ormances , the g r en.to r tho amount of 
vi gor Qnd feelin g t hat was put f orth by the l one actor ~ And Lhe a ct u s ua lly ~ o ntlnucd as 
la na as the aud i ence cared t o wntch . As ou r att en t i on died down , po och l s en th usl a~m woul d 
wan o; but h e would keep a weather eye f or a now-comer or some evi denc e of ren ewed a tt6nt lun . 
Eith e r wou l d s et t h o dog off on anot he r hys ter1cal round of shak1ng the dayli ghts out of 
the rag pill ow . 

'l'here wa s always o.n element of uncertainty about these dog shows that added zest to 
~ uch occas10n. At the heiGht of ea ch of these paroxysms of pillow punishine , t he dog would 
let 6 0 hi s ho l d in s ome manner and t he pillow woul d go sailing of f 1n some un pr edic t ab le 
direction. There was the tiQO when the missile struck Aunt Je nnie 1n t he face nnd she a ll 
~ ut s wa llowed her n ow teeth. Thon, t here wo.s the evening the new Methodi st preacher c umo 

up f ro m t he va lley. The R.everend was squattine on his heels in the living roo m 05g i ng t he 
dog\ on during One of thl l e tter1a most f erociou s rag sessions when the pi llow let p,o and 
smnc ked his rever ence ri ght i n the noodle. It caught h im off balanoe and ri ght i ll f ro n t o f 
the b i g , pot - bellied stove. As he toppled, the red-hot bowl of the sto ve s en r ed t he Mevor­
end's back side an d he howled like Q. banshee. There was t he odo r of sing ed se r g e a nd 
sco rc he d proache r o.s he did 0. sitting bro a d Jump tha t took h1 m ha lfway to the kI t chen sink 
whe re he sat h imself 1n 0. bi « bas1n of water that someone had conveni ontly l eft . I'll 
a l way s tha.nk that dOd for showing one man how to b e himself . 

Now , thore are Ju st Do lot of people who go tql'ough life as " pillow-shakers'l. You' t! 00 

surpr1 zed how many t here a ro, ri ght now , even 1n t h is terribly ser10us war eme r gency . TheY ' r t! 
1n t he shipyards, the mines , the big i ndustries, and ospecially i n the distende d pc rsonncl n 

of th e many Federal agencies. The t'shakere 1f tie i nto a JO o a nd Just shake hel l out of it . 
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When it begins t.o Get old, they cool off and Blow down, until they remember that payday 1s 

coming , or the boss may be l ooking, then they Grab the Job 1n their teeth and start crow11ng 

and bustllne around a nd putting on a show again. They art ostensIbly oooupied with 90me­
thine, nnd that 1s as far as their thought on the matter g08S . A dog's shaklng the guta 
out or n. raa pillo'il never l!ets the do g anythlng but exerclse, because there's nothine c on­

st ructive abou t sh~klng a pillow . The pillow co mes out of the ordeal at b.st no bette r 

t han it went in, so a ll the energy wes w~s tQd. That 's pretty much the case with a lot of 

people. Some oven have go od intentlons, and all the vieor 1n the world, and their show is 
a l ways put on whon the audience 1 s largost, but we have never heard of a Yorker oC that kind 
bui lding a better mouse trap . God knows we noed good mouse traps built in this war emergency. 

E. K.N. 

COLUMBIUM ;.110 TANTALUloI 

IntrodUction 

'fhe tw1ns, columbi um and tantalum, are very similar, especially in their geolocic 0.990-

eiat ions and 1n most of their chemical eharaoteristios. Columbium, however, has ~ specific 

g ravity only halr tha t of t antalum (8.4 as against 16.6), meltl at a temperature Gevernl 
hundrad dogrBes beloT to.ntaluo, and i8 more easily worked (more malleable and duotile) than 
tantalum. 

Dl scovery 

In 1801, C. Hatc he tt discovered u new element 1n an ore which had been sent to England 
More than ono llundrad years before by John Winthrop, first covernor of Conneoticut. It was 
named columbium afte r Columbia , the poetic name of Amerioa; and the mineral was called 
colu~blte . Tantalum was i dontified the rollowlng year by A. G. Ekeberg in some Finnish 
ml nora13 resombiing columbite . The name oomOD r ro m Tantalus of Grooilln mytholo gy , beonu3c 

or the tantnllz1ne difficulties enco untered in dissolving the mineral in acids. Two Similar 
olements we re noticed by H. ROBa (18411) in a German sample of columblte; one corresponded 
with the t(\ntalum of ~; k0berg; the other was called niobium af ter Nio"be, the mythionl daughter 
o f Tantalus, Hatchett 's col~mblum ~as ovidently a mixturo of these two elements. 

Tantalum has pre sorved its individuality. Columbium and niobium are now considered 
synonymous, the for~er the generally accepted term, although the latter 1s preferred in 
Germany . 

Occurrence 

Commercia. l ly, oolumbi um and tantalum a.re derived almost entlrely frOID columbite and 
tantalite ~ columb a te and tantalate of iron and manganese, both having the typo formula 
(Fi ,i.{n )(Cb,Ta)206"' The two elements occur al.o as 1OI1nor constituents in several mi.urals, 
especially In association with the rare earths. Theso two minerals almost always occur to ­
Bether in nn isomo rphous series, sometimes one predominating, sometimes the other. The 
purost columbite comes from Nigeria, whlch long has suppl1ed the United St~te8 with the 
maj or part of its needs. The best t antalite i& round in the Pilbarra district of Western 
Australia, where concentrates containing up to 80 percent Ta205 (averaging about 65 percent) 
and less than 10 percent C0205 have been obta1ned. Deposits have been unoovered in Belgian 
Con~o bearing somewhat more tantalum than the Nigerian product. The Blaok Hills in South 
Dakota have produced intermittently since 1904, the concentrates containing up to 40 per­

cent Ta205. 

Columblte and tantallte are known to occur only in granites and pegmatite veins, as­
sociated with quartz, mlcrocline, albite, cassiterite, tourmaline, wolframite, mica, etc . 
Many mines are located in detrital material derived from this parent rook. In the Pilbarra 
district of Australia both the lode and tho detritus are worked profitably. 
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The rnrer columbium and t a ntalum minerals, as indicated by their known occurrenoes, 
~re a ssociated with columb1te and tantallte and are found alone only very rarely and 1n 
extremely small quant1ties. 

Uineralogy 

17 

Since the t.o minerals are and me~ber8 of an isomorphous serles, grading insensibly 
from oolumblte, the nearly pure colulllbato, on one end, to tantallte, the nearly pure tan­
talate, on the other, the phYSical propertlel are best coneldered ae of one mineral with 
variations betwean the limits or the end members. The crystal system 1s orthorhombio. 
Twins are common, usually heart-shaped contact twins, but penetration twins are also found. 
The crystals are prismatic, often occurring as short, rectangular prisms with the three 
pinacoids promi nent. Thin tabular crystals al~o occur. One cleavage 1s rather distinot, 
p&rallel to the front prisrn face. Another cleavage, paral~.l to the side prism face, and 
hence nt ri ght angles to the first cleavage, Is lass distinctly developed. Fracture i_ 
sub concholdal to uneven. The mlneral ls brittle, haa a hardnees of 6, and the speoifio 
gravity ranges from 5.3 to 7.3, Inor9~sing with the amount of tantalum. The luster may 
va ry from sub-resinous to sub-metallic, sometimes belng brilliant. The color is black, 
s ooetlmes showing a brownish tone. The streak varies from dark red to black. 

Other minerals which contain hi gh percentaees of columbium and tantalum and which may 
'''011 be ores 1f found 1n sufflcient quanti ties are: 

(a) Pynpohlore, a columbate of tho cerium metals, caloium and other bases, with 
titanium, thorium, fluorine. It is isometric and commonly shows octahedral clenvage. The 
hardness is 5 to 5.5 and the specific gravity 1s about 4.3. Its color is some shade of 
brown (reddi6h-brown to a blackish-brown); the luster 1s Vitreous, resinous on a fraoture 
surface. 

(b) Fergusonite, a metacolumbate (and tantalate) of yttrium with orbium, oerium, 
uranium; also iron, calcium, etc. It is tetragonal, and the crystals are pyramidal or 
prismatic in habit. It is brittl., has a hardness of 5.5 to 6, and the specifio gravity 
1s e enerally about 5.8. It may diminish to 4.3 if hydrated. The color is brown-black and 
the ~ tr8ak is pale brown. 

(c) Samarsklte, n columbate an d t anta late of lron, calCium, uranium oxide, etc., and 
the cerium nnd yttrium metals. It is orthorhombic, crys t a llizing In rectangular prisme 
with roughened faces. One cleavage parallel to the side prism faoe is imperfectly developod. 
The fracture is conchoidal. It, too, is brittle. The hardness 1s 5 to 6, the specific 
gravity 5.6 to 5.8. It has a vitreous to resinous luster, often splendent. Th. color 1s 
velvet blaok and the streak, dark reddish-br~wn. 

~ield identifioation of columb1t. and tantalite 

The ocourrence of columbite-tantalite 1n granites or pegmatites or 1n detrital material 
derlved therefrom should serve al a lead toward ident1fying this mineral. Its rectangular, 
prismatic torm, its hi gh specific aravity, and the sub-metal11c luster, often with lrrides­
cent surface, are distinotive. Wolframite and tourmaline are probably most likely to be 
confused w1th it, espeo1ally wolframite. Tourmaline is rhombohedral, also sholfs prismatic 
for~, but the faces are strongly striated vertically and the crystals are orten much rounded, 
almost barrel shaped. The s pecific gravity of tourmaline 1s not more than half that of 
columhite. Wolframite 18 monoclinic, but often oooura in crystal forms very similar to 
tho~e of columbite-tantalit., both prismatic and tabular. The prismatic faces of wolframite, 
however, usually shalf vertical striations. Cleavage is less well developed in wolframite 
than in columbite-tantalite. The specific gravity of oolumbite-tantalite is low~r than that 
of wolframite, but speoimens espeCially rich 1n tantalum are hea~ onough to be indiltin­
guishable from wolframite. 
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the us •• DC th ••• m.tall art ohl.tl~ the r •• ult ot th.ir .x~r.m. r.,l.tano. to oorro~ 
810n, th.ir gal ablorbln, qualltl •• , th.lr hardn ••• , and th.lr high .llt1ng point •• 

Stalnl ••• It •• l. b.a.lng .olumblua oan .u ••••• rully wlthltand hlgh t •• p •• atu.... Th.y 
art •• 1d.d _or •• &.11y and r •• l.t Gorro.lon b.tter than the ordinary .ta1n1 •••• te.l •• 
Columbium 1n ahrom •• te.l r.duot. air hard.ning and the phy.l~al propert1 •• , 'Ipealally 
lmpaot .t •• ngth, a ••• tabl1l •• d. M.talll0 oolumblua 1 •• lal1ar to tantalua but 1. mort 
workable and duotll •• 

Tantalum hal bt.n u •• d 1n 'plnn.r.t, tor rayon a.king aaohln •• blaaut. of 1ta rlsi.­
tano. to oorro.lon. An eleotrolytloally form.d tantalu. oxide ooata the tantalum •• ta1, 1_ 
almolt diaaond hard, and 1e equally real.tant to Gorroslon. Th.r. 1a no appar.nt wear or 
dlatortlon to th. Iplnn.r.t b.ol ••• . Tantalu. waa ono. \l •• d tor •• talllo tilall'nt lampl. 
It r'plac.d th. old oarbon fl1a •• nt., b.ln, aort .trlol.nt, but ln turn has bt.n supep.lded 
by tunglt.n for the la.1 .. ealon. Tantalu. 11 uald ln .1.ctrolyt10 .. eot1t1e,,1 (battery 
oharglra) b.oau •• at 1tl pronounc.d valvi aotlon. Tantalull w1 ... wl11 p.r.it an .lectric 
ourr.nt to tlow in only onl dlr.ct10n, thul ohanglng alt.rnating current to pu18ating 
dir.ot ourr.nt.. B.oau •• at Its hardn •• a and Itl r'llstance to oorrollon, t~ntalu. 11 Bult­
abll tOrUB. in laboratory apparatuI, diahe., aalor1 •• t.rs, oathod •• , .patula., and ln den­
tal tools. Th ••• tal 11 lald to b. unatt.ot.d by any ob •• loa l. or anttl'ptlol u.ed In dln­
t1.try or surglry. How.v.r, at h1gh tlmperatur.1 it oxldill' too rl.dily and bloo •• , 
brittll. for tbis r.aeon it ba. tound only' 11mit.d U81. 

One of tb. gr.at •• t U.I. ot tantalull, and olrtalnly the .o.t etrat.gio u •• at thl 
prl •• nt ti •• , 1. tor the til.a'nt. and ,rld wlr •• in vaouu. tUb.l, whlch ar. uI.d in radio 
broa~ca.tlng and .. lo.lv1ng, X-ruye, .to. It I r.aarkabl. taoulty Cor ablorblng gal at higb 
j;.",p.z:a~u.r8' enabl •• It ,to aot.llts own flg.ttlr." It. hlgh ... ltin, poInt 1. anothlr b.n .... 
~~pl~.l : priop.rty. It hal a t.n.il. str.ngth two and on. balt tl ••• that at platinua, .and 
n.~t . ~~ tunSlt.n it po.s ••••• the highe.t •• ltln8 point and the low •• t vapor pr •• ,ure ot 
all , m.talll0 .ll •• nt •• 

In glnlral It .hould bl .aid that tbe mat.rial eOlt sought After 1. colu.b1te wltb a 
ve ry •• all oontlnt of tantalum and tantaltt. with a .ery ... 11 oont.nt of oolumblum. 

Metallurgy 

fh. colu.blt.-tantalitl 11 tlnely orulh,d and tU'ld wIth pota •• lu~ hydroxide, oonverting 
the tantalu. and oolumblum into .olubll tantalat •• and oolumbat... 'he .elt 1. thIn l eac he d 
with wat.r and fllter.d. fh •• olutton 1. n.utralized wIth hydrotluorio aold which chango6 
the .olu.bl~a and tantalua. into double fluorld •• wlth pota •• lua. Thl potassium-tantalum 
fluoridt i. precipitated. Thl oolu.biu~, In the Cora of pota.sium Cluoxycolumbate, beIng 
twelve tim •• al .olubl. a. the tantalu. Go.pound, r •• alna In solutIon. 

To obtaln tantalus a.tal, tantall. aold i. pr.oipitated froa tho double fluorl de and 
ignIted, givIng the oxid.. Thls oxide 1s thin reduoed "In vaauG" to give tht .eta l. 
(Alumlnua aay be u •• d for thl. rtduotion.) 

Mitallio columbium can b. obtaln.d troa the aolt.n pota.s1ull tluoxycolumbatl by elec­
trolY l l •• 

Chlmloal T •• t. 

rh. oh •• leal t •• ta tor oolu.biua and tantalu. art ~ult. dittioult and advanced te s t s , 
luch a. are giv.n in Soott'_ Standard M.thods ot Ch.Mloal Ana17811, should ~e oonsulted f or 
acourat. analy.... two •• thod. Cor qualltatlvi det.r.1nat1ona art outlinld bllow: 

1. Th. powder.d mlneral il .1Xtd with an .xoe •• ot pota •• lu. P7ro8ulfatl and thl mix· 
tU"1 il fu •• d in a platinum loop. Th. oru.h.d .Ilt 1. dlg •• t.d w1th t.n drops at a solution 
OOMpOI.d ot 5 p •• ·o.nt .ultur1e &o1d and 1 perc.nt tannl0 aold. The dig.st.d mixture 18 
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f1ltered by me~ns of a micro-centrifuge or a micro-filtering device. The residue ranges 1n 
color from yellow to orange. The color of the residue 1s determined by the proport1on DC 
the two ele.ants 1n the original mineral. 

2. To distinguish bet ... e.n wolframite and Dalumbite and tantallte, tuse powdered min­
eral with ammonium hypophos·phlte. If the melt 1s blue, wolframite may b. present. It the 

~elt 1s colorles8 and contains fine blaok partlcles add ooncentrated hydroohloric .ald, 
bring to bolling, and add a small piece of metallic tin. An intense blue color indioates 
the presanci DC Cb and Ta. 

, 
The most positiVI identiflcation of columbium and tantalum 1s obtained by spectrographic 

analysis. 

liarkets 

In 1~'9 imports of columbium ore into the United States were reported by the u. s. 
Bureau of Wines n,.& 10,,1)2 pounds, valued at $)7,062, or approximately 34 cents a pou.nd. 

Uver the same period imports of tantalum or. amounted to 56,561 pounds, valued at $82,9~O, 
or approximntely $1.47 a pound. 

~h. refined metals are worth several dollars a pound . Tantalum is crit ically •• sentlal 
for war use and the War Production Board would be greatly 1nterested in a supply of tantalite. 

The "etala aeserve Co. has posted the followin8 price schedule for tantallte ore. F.O.B. 
New York: 

Percentage ot TaZ05 
Contained in Tantalite Ore 

4o~ 

41 
42 
43 
44 
45 
46 
47 
48 
4~ 

50 
51 
52 
53 
54 
55 
56 
57 
58 
52 
60 
61 
62 
63 
64 
65 
66 
67 
68 
62 
70 

Pr i ce 

1'a20~ 

per' Pound 
Contained 

$1 . 25 
1. 30 
1-35 
1. 40 
1. 45 
1. 50 
1. 55 
1,60 
) . 65 
1,, 70 

1. 75 
l.n 
1.83 
1.87 
l.~l 

1.95 
1.29 
2.03 
2. 07 
2. 11 
2.15 
2. 12 
2.23 
2.27 
2.31 
2. 35 
2.40 
2.45 
2.50 
2·55 
2.60 

Maximum Sn02 - 3.00% 
Wax1mum TI0 2 • 3.00% 
Combined 1'8205 plus 

Cb 205 - 70% Minimum 
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IIINING NOTES 

During 1942, Jamel K. nemlon, Grant. Pass, ~ln.d chrome at his Cyclone Gap property, 
located 1n Del Nort, County, California, Just south ot the Oregon 11ne . This chrome wa. 
hauled to the Metal. R •• erve depot at Grants Pasa and thin .h1pped to Sacramento. As 800n 
8S road condition. perm1t, operationa at Cyclone Gap will b. resumed. The U. S. PorI It 
Serviae built •• vlral mil •• oC aDo ••• road to this property 1n 1,42. 

Yr. W. E. ~rrlon, Coquille, Oregon, hal been mining manganese ore at the McAdams 
property, loeated ne&r the Coos-Curry county line, eaat of Langlo!s. This ore has been 
hauled to the Uetal. aeserve ore purchasing depot at Coquille. Operation. are continuing , 
and shipments will b, resu •• d during Warch. 

***. *. *.*** 

CLEARING HOUSE 

76-CH Powell Cre.k Llining Co .... Leon C. Osteye,e, secretary, 580 Market St . , San Francisoo, 
wilhe. to le11 mine equipm.nt oonsisting oC 160-c . f.m . portable G-D oompressor, 
drift .... l-toptr, :V~ yd. mlne car , blasting machin., blacksmith outfit, 8" galv. 
ventilator pip', 2000 t.et mine r a lls, 2000 teet of 3/ 4" a nd 1" 1ron pipe, are saoks, 
and .i.oellaneGul tool. and mine appliances . !hes. items are loca ted at Williams, 
Or.gon, about 20 mi1.s from Grants Pass , nearest sh1pping point. 

******* 
77 ... eR Por Salt: Sl .. oooo dust oollector and suotion blo •• r nearly new. For details write 

Walt.r Olborne, Plltol Rive .. , Oregon o 

********.** 

"The ehortag •• at rD.. materials and manpower in this country are such that we cannot 
expeot to tnd the atetl proble. by simply increasing steel~making capac1ty until it il IUt­
ficient to providt for all pO.lible uses. We must instead determint the amount of the 
variOUI kinds of It.tl which we wIll ne.d to .1n the war and then proceed to 1ncreal. st •• I­
JlIakins oapaoity to that amount. Con.'quently throughout the war we mUlt expe.ot to have 
les8 It.tl that •• could profltably us. and we mUlt make lure that the st.e1 whioh •• have 
1s allooat.d and u •• d tCfiolently and skillfully." 

- S&nator Kaad or New York in "Add~tlonal Report, 
Interim Report on St.elu, (Report No. 10, Part 3). 
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HAS GOLD LOST USEFULIIESS AS A MONEY IIETAL? 

OUR OW N QUIZ PROGRAIi 

1. Is it true that over a period ot years a program designed to belittle 
gold a8 a de s irable money metal ha.s b.tn and 1s being oarried out 1n oertain 
quarters, both here and abroad? 

2. Have the Axis countries betn especially active 1n suoh a program? 

3. II it not true that skilful propaganda oun .ould publio opinion .0 
that economio laws and benericial conditions are subo~dlnated to politioal 
conSiderations? 

4. Can a people be forced to accept any kind of mone~ or , eurrency by 
mean. or bayonets and the threat or conoentration oamps ? 

50 Would lomo other oommodlty other thAn gole! have equal or better char­
aoter1stlcs a8 a medium of exchange or backing tor currency? 

6. Would people have oonfidenc. 1n a theoretical "work unit of vulue" 
boas. for ourrenoy (as haa been advoca.ted)? 

7. 18 it not true that people 1n 0.11 'part. of the "orld have an age­
old confidence 1n gold as money? 

8. II it not true that gold posses'le the I.sential qual1tl •• of scaroity, 
beauty. ' and Indestruotabl11ty required in money? 

9. 19 it not true that the i ••• aorlal 1nstinot of p.ople to treasure gold 
in Iven more 1mportant In determining Ita suitability for manlY than it. physloal 
and ahe.loal properties? 

10. Have United States foroe. round It e.sential to u •• gold in paying for 
sirvio'. In North Afrioa? 

11. Is it not true that gold is now .elling at a premium p~iol abov. $35 
an ounoe in var10us parts or the world - 1n .ome plaoe. at a h1gh prem1um? 
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12. Is it not true that, 1n Portugal, gold c01n8 oommand premium. ranging 
from 150 to 200 percent and 1n Turkey, premiums up to 400 perc ant? 

13. Is it true that Russia demanded gold {'roo Japan as the considera.tion 
In the r eolnt agreement whio h nllew, Japan to fish In Russian waters? 

14. Is it not true that paper ourrenqy, IVln U. S. paper ourrency, now 
Gells I n v~rlou8 foreign oountries nt a discount while gold 18 at a premium? 

15- Are governments' hoarding gold with the knowledge that if they a lloy 
fr.e redemption of go Ie, \he people would demnnd too much of It~ 

16. Hllve governments found a more oonvenient mlans at,',r than transfer 

of gold to settle international balance.? 

17. I. it true that "barter" _0..8 uaed a8 the means for paying for goode 
and services in very ancient time. because money had not been invented? 

18. Is it true that tlbarter"ls never uaed by nations in settling bal­
ance. unless those nations have no gold other than a slim backing for their 
ourrency! 

1~. Is it not true that the pitifully .mall amount of gold possessed 
by the Confederacy was the prinoipal oause or itl inability to obtain European 
a.li.tanoe ~lich faot led to its 8ubsequent dereat? 

20. I. it not true tha t th u discovery of gold in California and the large 
amount produced during the middle of the last centl.lry provided a gold re.erve 
which maintained the Union ' s Gredlt and wa6 a major factor in bringing about 
vlGtory? 

21. Is it not true that the n ew wealth created in th1s country by the 
produotion of the 1a.rge amount of gol ::t du r, lng the last oentury was the im­
pel1lng force behind the , beginning of t he great industrial expansion In this 
oountry? 

22. Is confidence in a nation's money policy and economio stability 
the warp and the woo~' of t~e whole fabric of that nation'a business? 

23. Is it not true t ha t in order to plan his enterprise with aSSuranoe 
a bu.io ••• man must have confidence that the valuo of the money which 1s used 
will not fluotl.late? 

24. Is tho fOl.ln dation of free enterprise In this country the complete 
confidence of its people In the value of its money based on gold? 

25. Is it not true that the dollar baled on gold has beoome the standard 
for world tro.de? 

26. ~ lth such evidenoo dOGS it appear that gold has lost any of itB 
attraotion as the most secure protection against inflation, poverty, and the 
government manipUlation of currency? 

270 Also, does it not follow that the gold miner may look forward confi­
dently to (l cont1nuing and increased demand for his pro duct after t he war when 
currenoy will noed to be stabilized, baaed on gold, In order to in.ure inter­
national commerce? 

F.I.L. 
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STR~;AK TESTS 

.~ tec hnique for de t ormining: "availa ble alumina" qualitatively is described 1n 
11~lnera l lndustr1es", issu o of October, 1942, published by tho School of Mineral Indus ­
tri es , Ponnsylv1ln l a $ tn.t €l College. Tho method 1s interesting because of its possl ule 
ll pp llcntl on in i nrl lcn t 1ng the presonce of various clements and minerals In rocks by 
r' fl l u.t lvely s1mpl e t osts, once the proce dure is determinod. As stated in the articlo, 
whi ch i8 repro duced below, t h o !!'Iethod Is be1ng studied 1n order to prove its appllca .. 
billty in t08tin~ di ffe r ent minerals. 

Ne~ Tests for Es sontial Ore I 

.\lumlmul'l oxi de Is one of the most abundant constituents of the earth's cruot and to 
the l ayman, it scerns ho.rd to belleve that a shortage of thls raw matorio.l vital for our 
defense offo-rts actua.lly exi s"ts. The explanution for this apparent contradiction is 
t hat most minerals a nd ro cks contain alumina in compounds from which it is difficult a~d 
unecon omical "to" separate th e pure a luminum. Frail an economic point ot view, all the 
moun~ainn o f granite 01'" t he vast depo s it s of clays are ot little help in solving the 
prob l om of aluminum 9horta~e. 

~ining alumina orcs 1 s based on a different prinolple than mining the ores ot gold, 
s lIver, oopper, and iron. The value of these ores 1s nearly always determined by their 
motal cont ont only. In the ca se of alu~lna, however. we are intere sted net only in the 
h120) content but even more GO in the availability of the alumina which tho ores oontaln. 

Cer t a in nluminO~silieateB liko leuclte contain the alumina 1n a form where it Ga" be 
ea s ily leached out by diluted aoids. Others, suah as oertain ol~ minerall, require a 
ca lcl ning prooe s s a fter whloh the alumina beoomos available. 

Before "this '1lo.r, a. luminum produotion in this country wae based on bauxite ali a raw 
m:tt"')rial. Today, pro spe ctors a rc combing the country looking for other minerals contain ... 
I ng alumina in an ea s ily available form. This searoh, however, 1s ex're.ely diffioult. 
Vcr.v little infor :untlon is llva ilable a s to which ot the minerals do oontain the aluminum 
oxide in a form sufficiently reaotive for extraotlon. On the other hand, minerals of 
~his t ype arB scattered 1n pookets among other similar minerals whlch, from the view. 
point of a.lum1num production, e.re practically worthless. 

The valuab le minorals do not possess characteristic properties such as density, 
clenvnge , or color which 'IIould make thom recognizable. The common "Streak Test", which 
fo r many oreB has proved a va luable tool, i8 not lignlf1c&nt, for oven if the mln.r~18 
do possess color thi8 is more or leiS acoidental and may be oaused by Impuritle. 8uoh 
0.& li monite or other aceossory minerals. The search for suitable minerals, therefore, 
1s se riously hnmpered at t he pre.ent time, as only careful ohemical analysis aan an­
~wer t he qu a ntion of the value at a newly discovered depa.1t, and such analytical work 
con5ume~ much time and IDan power. 

l"t has been found that the "Streak Test", by which a streak, or 80ratch is llIade 
"ith the mineral on (l. hard unglazed porcelp.in plate, cQ.n b. 4eveloped into u u80ful tool 
for r ecognizing nnd distinguishing 0010r1888 minerals. The new method oons1sts at a 
prOCQ3S sim1lar to the development of a photo8raphl0 plate which contains 0. picture 1n 
a latent f or m" By i mm ersing the plate in certain chemicals, the pnrt whlch has be.n 
expo ~ e d to ll~ht becomes visible. A similar method of immersing the porcelain plato, 
which has on it the invisible etreuks of the ore, into varioul chemioals has been de­
voloped. Here , those str eaks whioh contain alumina in reactive or available form 
a ssu me colors, whe reas, othor minerals containing the same or even a higher amount of 
a lumina in a less reaotive form rem~n invisible after the chemical has been wo.shed 
away. The sodium salt of the alizarine sulfonic aoid reacts "with alumina, making the 
cclorlesB streak visible. Th is alumina reagent however, reacts, too, with iron ores 
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80 that only alumina oompounds whioh are relatively free trom iron oan be deteoted. The 
use of a marine solution oauses t he aluminous streak to assume a li ght yellow color which 
emits a green fluorescenoe when examined under filtered ultraviolet light. 

t'or oarrying out t he test, 11'011 vItrifi ed hexago nal floor tiles have been used 0.9 

streak plAtes. Less vitrified oerami o bo d Ies, certain wall ttle, for instance, could not 
be used tor it stIll contains reactive alumina trom the decomposition or the clay trom 
which it wns mad e and consequontly elves a positive test on its own aocount. Streak marks 
are made upon numbered sections of t he t1le with different minerals. The sample 1s t hen 
immers ed, for in s tance, in the O.4~ solution of marine 1n a loohol nnd allowed to soak for 
two ~lnut.s. Afte r the re mo val from tho deve loper-bath the streak plate 1s washed with 
water and the exoess of the reagent is removed. In oase a reaction has taken plaoe the 
s trenk is now clearly visible eIther in daylight or in the filtered ligh t of an ultra­
violet 11ght source. 

The Method of devolo plng a colorless streak has a wide field of appl1oation. Lead 
orcs and Ii no o res can be easily recogn1zed and distingulshed by a proper choice ot chem­
icals. The magnesium content of a limestone or the dist1nct1on between 11mestone and 
dolomite ~ffers no difficulty when a solution of TitaQ-Yellow is used for developing the 
magnesia. This method, even after the first preliminary experiments, has already indl­
en.ted its usefulness for .prospectors and D. E. Roudabush, a Benior student in the our­
rioulum 1n oe ramiol is no~ studying its applioabilii~ to different minerals a8 his senior 
thesis. 

********* ••• 

To~rmallne! Rhodonite, and Soheellte Wanted 

The Foote Mineral CO .e, 160, Summer St., Philadelphia., 1s 1n the market for TouII.aline 
and Rhodonite 1n carlota, : and WQuld buy high-grade 8oh.elite in small lots at a premium if 
speciflcatlona oan bo met:. 

F;llowing are tho respoctive specifIcat1ons: 

S111ca 
A.lumina. 
Magnesia 
Boron oxide 

Iron oxide 

Uanganese 
$ lliea 
Su lphur 

Tungsten TrioxIde 
Arson10 
Lto lybdenuM 
Sulphur 
Phosphorus 
Copper 
Tin 
Antimony 

Tourmaline 

( S10 2 ) MinimUIII 

( H 2O) .. 
( IIg0 ) " 
( 32 0 ) ) .. 
( FeO ) " 

Rhodonite 

( l.In 

( 
) 

5102 ) 
) 

( App rox1ma t.ly) 

" 
( S Less than 

Soh.eli t. 

Llaxlmum 

" 
" 
" 
" 

35% 
35% 
6% 
8% 

10% 

61) to 701-
0.01% 
0.05% 
1.00% 
0.10% 
0.01% 

Trace 
Trace 
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MAGN ~ Sl tlM ME TAL 

r ro duction or light metals and light metal alloy a I s be ln« expanded rapIdly but the 
d'~"·:'ha ie hUG' comparod to tormer psn.cetll1l1 IW.rket F. .Ihe t he r or not postwar demand for 
t il e li p,ht metuls wl11 be sufficient to t ake oare of th ~ output geared to war productIon 
1 ~ ~r~~ le mut l Qa l. but it s'tms reasonab l y sure th~ t po s t war noeds wl11 be greatly In ex­
t ~ 9S or pr.wa.r output. Undoubtedly o.lr trans port wl11 t: . us ed on a oon!ltantly incr.asing 

se ~ l e ; and produotion ot o.iroraft lD'ana pro duction or the U ght metals" alullinua and lIag­
r. ~ !) ~ lAm . 

Sourcos of aluminum other th~n bauxite ar e nuw be ing s ou gh t and studIed. Unlimited 

s~urc.s ot magnesium exist 1n th1s country In sea wa ter, 1n underground brines, 1n .8og­
ne s lte . brucite, dolo~ite, and high magnesia silicates. All o f these va rious materiala 
oro present ly being utilized tor the producti on of met a llio magnes iuM except the last. 
The r eo s on that the silioate has been rel a tively neglected Is beoaus, the separation of 
magnesia. from the silioate on a oommerci a l 9cnlo woul d a ppoar t o be the most costly. 
tho h! e h magne. in s ilioates, ' ho.ever, offer certain advantages 9inc e they are known to 
occur In immense deposIta, favorably located &8 reGards transport a tion and power; and 
1n ado1tion olivine, t ho prlncipal mineral or per!dottte and dun lte , contain. a higher 
perccnta&e of magneaiu~ than any common natural ~ater1 al Qxcept bruc Ite . 

~:. xpe r iITl6n ta l work On treatment of olivine to pro du ctJ magno6 lum chlori de has been 
dono a. t tho lI. inoro.la Testing Lab oratory of the Tenne 8s6 . Valley Authority, Norr1s, 
'1' 9fllle9!Je e, and at t ho Stat. Experiment Stati on, Geor gia. Sc hool of Technology, Atlanta., 
(}cor~ l u ~ Some of this work 1s described by ~ . Co ilouston and Ho S. Rankin in Mining 
~echr.o lo gy , July, 19 1~2, published by the American I ns tl tutti of Mining and Lle tallurgical 
~n ~ l ne .rs. Th e princ ipal part of the paper 1 s devot ud t ~ & desc ription ot the treo.t­
mcnt of o lIvine by hydrochlorio a.oid to produce magn es ium chlcrJ de of 8uitable purity 
for e l ec trolysis . The o.cid 1II00y be made trom the chl orin{\ obtal,:ed by 8~ectrolyzing the 
ohlo r l c! e~ (l urifi co.t ion or the loach solution by ma6ne5ia or magnes ium hyd roxide i8 dis­
eU Gs ed .. 

':nc cxporimcntal results indicated tha t olivi ne cou ld bo con verted to magnesium ohlo­
rl i l ~t low oost,butpilot plant work is a lways requir ed 1n or dAr to obtain information 
r~ q ulr ud to ova luu tc a. prooe s s for commerc i a l use u It i s under s tood that oonsiderable pilot 
pl ant work hus be cn done sinoe the pap,r was publi shed u 

i n so ut ho rn Douglas Co unty, Ores on, particulnrly 1n the Nickel Mountai n region, 
th er e a re great mass~s of per1dotite and se rpent i ne oo nt ain i ng between 40 and 45 peroent 
n:agnes lulQ oxide. This region. 1s pene trated by the Southern Pl\clfic Railroad and 18 
tri bu tary to Bonneville Power, assuming t hat a suf f ic ient power market could b. shown. 

The locat ion of a pl nnt tor pro duction of magno 31um or magrle s ium salts under POlt­
" t.r cono l ,tiona would be based on eoonomlcs, in ... hlch ge ography , power supply, lIarket, 
and unit co s t of pro duction all would be wei gh ed. It 1s lo gical te assume ~hat tav.r~ 
a b l y l ocuteci h1Ch ~l1Gnesla 81l1cate8 w1l1 b e g1 v$n duo otnsld erat ion because er their 
r e l at ively high mo.gnesio. content. The exp e rimental ~ork r ef erred to was undertaken aa 
a 1tU..:!..1 of fe a slb1lity of oommercial operat ion un de r p6aoetime cenditions, rather than 
r~r whrtlme emergenoy demands . 

** ***.****-1< * 

OreRon Chramlt. Sand Se para tor 

Not Cus tom Plant 

Some misep pre hension exi sts conoerninc, t he Defeo sa Pl an t Corporation separator plant 
wr. l ch i s under construction northwest of Cuqu ille , Tt,,, plant i8 designed t. treat c.no.n~ 
tJ· .l t o ~ procluced by Lh e Kro ru e ~ o rporo.tlon and the HUGlp l".re.,t"s Gold Corpora t ion, and w111 not 
Un:.t et~ l'r'o!lc nt pl a ns of the management at leo.st, ac ~ ept ~u stO Dl ma. te rl a l . Any prospeotive 
pr odu '~ e r cf ehromite Go.nd should communic o.te with the l\!ltals Re serve Ce . , Washington,D. C. 
arid $no uld not attompt to de liver mate ri al to the sc par ~to r plan t nea r Coqu ille . 

, 
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BillTAlN rlE~nS SlLVl;il 

The rollowi ng extra.ct from tho Amer1our\ Wining Congr~ss Bulletin Se~vlee of t.prl1 16 , 

1 9l'J, is evidonco o f the cr i tico.l need for slIver 1n war industry_ It 1s also a commen­

t :-·u"': ' o n o f j'or ·t~ '1f !'I;"C ~ t iltl VC b cen Inad e to lIpt;e t ;ho domes tic si lver purchaso program In or­

de r tl.l reduce t ho G1»vernLltmt price. 

"Lend Leas. Silvar: A m8morandu~ covering n proposal to lend-lease slIver to 
Great BritaIn, 9 1~~mlttod by ~~n.Stettlnlu8, Jr., Lend-Lease Administrator, was 

viewod vlith " grave apprehension" this ·,'I8ek. by Senator Pat Llcearran of Nevada . 

An no unoement WaS m~dc t ha t tho Senate Special SlIver Committoe w111 oall upon 
th e TrtJacury, Ueta l s H.escr ve Company, Lend-Lease Administration and other go v­
e r n rnl: I ~ "!". Il.p.u neic s ro~ "subotantlal l'netun l data" en the lend-Ioase proposal and 

t ho wo rl d Silver situati on. Part iculnr commont was made concerning t he state­
ment in t he memorandum that the Meta ls He serve Company now has only 2.6 million 
ou nceD of ~11ver in its stockpile, whoroas very recently the amount Wal ~eported 

to be a.pproximately 10 million ounces. 

"T" text of the memorandum Is nS follows: 

" ' I. It 1 5 pl'"oposed thet about 3* mil110n ounces or fre. silver from the 
'rre a sul""Y .tock be lend-leased to Great Britain. 

·" 2. The British have stateC! tho.t they urgently need a total ot' 5 .ll110n 
ounces of s ilver by "the first ot June. Two ml11ion ounces of this silver are 
needed early in April. 

III). The Treasury he.. oertified t ,hat the British request tor silver is a 
roa sona blo one. One-third of the silver is nceded for essential War industry 
re qu 1reme nts and t 70o -thirds for coinage (domestic and oversens). 

11'4. :.~ r. :!att, of the Coltbined Raw Uo.terio.ls Board, hQ.8 stated that not 
more than 1-)/4 million Ol1noes can be obtained from Canada and that the remaln­
l~e Ji million ounces must come from the United States or Wexico • 

.. t 5. The position of tho "ilar Product1on Board Is that the newly-mined 111-
vel' sltuaL1on, domestic, and foreign, 1s too tight to permit the United States. 
or :":exlco to furnish ~ million ounc eS of such silver to Great Britain. Uetals 
R~serve Co mpnny has a s tockpile of silver of only 2.6 million ounces. 

"'6. Treasury free silver not committed to the Detens, Plant CorporatIon 
for non-conzumptive domestio uses Is neoded by the Treasury for tuture domestic 
coinue; e nee ds . 

"'7. Acc or ding to the iiar Production Boo.rd not all or the b1llion ounces 
of TreQsury free slIver committed to the Vefens' Plant Corporation 1s tIed up, 
a :ld sufficient Silver is available to l':Ioe t the British request. 

IIt 8 . Cetals Reserve will make 2 million ounces ot' silver availablo from 
It3 R~ockpl1o of s1lver w1thin )0 d~y s provided that it is as,ured that the ~il· 
vcr v ill be replaced from silver subsoquently obtained for lend~lease purposes. 

"'9. The British are w1ll1ng t o agreo to return an equivalent number of 
ounc~s of silver a t the end of the war.'" 
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TIIO PROSPECTORS 

27 
Portland, Oregon 

Direotor 
.ll.ining Engineer 

Geologist 
Speotrosoopist 

Baker 
pield Geololllot 

The old time type of prospector who packed his eingleJaok, Btoel, pick, and mue ~ stlck, 

his bacon and beans, and his box or powder on a couple of burroB and went 1nto the mountains 
or deBert to find a Goldfield, & Tonapah, or a Cr1pple Creek, is becoming extinot. That 
so~t of prospecting meant baok-breaking work, hardship and pr1vat1on, but all these were 
~ccopted at a matter of courSe by this hardy soul g He wanted wealth, yes, but that was 
really seoondary_ He was obsessed primarily with the pa8sion to d1scover a rich vein of 
ore, and the Joy of discovery wae the impelling toroe behind hi' 3earoh. 

Only a per,on who has dug into a bunoh of high-grade ore on his own can tully appreci ­
ate the mot1ve fore. b.hind the prospeotor's .earch, or the intense satisfaction ot acao.­
pliehment in his very rare sucoessl'. Slar in mind that we are describing the real pros. 
pector, not tho boeus variety who did and doe. hia proapeoting in town, in hotel lobbit. 
and in drink empo~iums . 

If you over knew one of thl old time proepectors, you knew a rIal, one hundred-percent 
Indlvidua11.t. He wanted no part ot ahaa or deceit in hie discoveries. He 80metimes made 
~lstake. in hi. judgment of m1neral deposita and perhaps passed up valuable oneS Q He may 
have looated and worked unprotitable depOSita, but he worked the ground and not the publ1cc 
He did hi' boot to find Q real mine and to make it pay. 

In .earch1ng mountains and d'lerts tor someth1ng real, something that would stand 
equarely on Its own una.sailable merit, be waa Badly old-fashioned in his teohnique. It he 
had realized the value ot publicity, h1, lifo work would have be.n ao muoh talier. He 
needn't have toiled In the hilla w1th a p1ck and shovel or battled the heat of the des.rt, 
or the snow of the mountains . The alternative would have been as .ure then as it is now. 
Of oourse, in the old day. he didn't have the radio and, of course, too he didn't know 
about lithium, beryll1um, gallium,. tantalum, columbium, ruthenium, ziroonium, &~d other 
rare and aomewha,t mysterious el •• enta now in great de.and for war \lse. But he could have 
~&de out "ith gold, sllvlr, and oopplr if he had only known the proper teohnique. 

Wbat h. ne.ded wal a publicity agent. 

For anyone who wlshes to use the ne. prospeoting .ethod, the outline ot proc.dur. is 
simple .. Variations in thl method may be Dlade according to the plreonal predilection ot the 
IIprospeotorlt for 10IDe particular elillent, but it must be one 1n which 'the dOllestio lupply 
1. der1cle'nt. Pref.rably it should be one "hich il quite uncomllon it not decidedly rar •• 
Allo the element ahould be relatively difficult to analyze . 

The .lement il selected, the location, preferably rath'r inacoellible, il determined 
and the "dIscovery" i8 lnad' Q Some gullible person "ho has an entr4 into a newepaper offioe 
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and likes to ••• hi. no. •• 1n print 11 allowed to ".coop" the story. It would b ••• 11 to 

prolli •• him some ahOorl 1n the "discovery" 80 that hill 1nt.,. •• t wl11 not b. altogether altru­
ist1c. Now the stag. 1s sat. 

The nC.'paplr announoe.ent 1_ made that an onormous ne. deposit ot "prolilthlum", or 
a1ell16nt "XU, or U .. 2.37 1s round 1n D. not too definit, 100a11ty. 1I1nlra1 .. art the lite-blood 

of war production and thla 1. n ••• bloau" or 1t. rllat10n to the .ar. Mod •• ty 11 out ot 
plaG. 1n the atatIM'nt. ot •• tal oont.nt and liz. ot depo.lt. The bigger and rloh.r the 
bItter, and the mol" Itn ••• yn 1t 1.. Radio com •• ntatora who art alw.y' hungry tor lo.,th1nS 
Itartl1nl to announo •• 111 •• 1z. upon the n ••• It •• and the d •• d 1a don.. A1.0.t in.tanta­
n.ou.ly p.ople 1n San 'ranellco, D.nver, H .... York,· and Walhington, In tact ev.ry olty and 
h •• llt, r.~d and hlar the ne..... It go ..... ithout laylng a great .any ot them, oven lC 'h17 
don t t kno ... the dlCt.r.nc. betw.en Itprollethlu.·· and 8et.lglull, ... 111 billeve the Itory and 
the "d1Icov.rer" beeo ••• a per.onage . Plople . ln tar ott place. hear hll na.e. ae blco ••• 
tront pace eturt and .'1 IVln Bit h1. picture 1n LIrE . 

In the .ub •• qu.nt Int.rv1 ..... , thlre Ihould bl hlnt. ot thl Inl1d10ul work ot thl 
"promlth1um tru..t" whioh 1. trying to block eCrort. to get the lluch~n'ld'd "pro •• thiull" 
onto the • . ark.t .. A1.0 th ..... hould be included hinta ot the luooI •• tul machinationa or the 
Ittrult" 1n buy1ng Fodero.l and Stat. agencle. who have to do ... lth In.l.tlgatlng suoh depo.1ts. 
It can b, a.erred that the trult and la1d agencl,. do Dot care it ., los. the war '0 long al 
tb.y oan prev.nt the "pro.llthium" troCi breaklng their .ark.t oontrol. 

Thl tldllcov.re r" Is sate tor a. long wh1le trom the natural pointed Inquirl •• al to why 
produotion froa 3uch a rich depo.lt 11 not .tartod In order to lupply Government n.edl, 
beoau.e peopll wl11 be Indignant at tho "trust" and wl1l not ana.lyz. the why_ and the where­
tore. too olosely. IC a radl0 oo~mentator or a •• ga,ln. or both can be Inter,.ted to go ~o 

bo.t 1n allal11ng the "tru.t" and Its tools· and thl. 18 not dittloult .. the "dlsoovlrertt 

will rid. the wave. 

It takes tlme, aoney, and hard work to check on Itat.ments havlng to do wlth e.aluation 
of mlneral depo.1tl, and a. long a. the publlc Intere.t Oan be held, It il pe~teotly sat. 
to .ak. any olaIml* 

The procedure 100k3 "tool proot" but oare should b. exeroi •• d. If two or thr.e "prol­
plctors" IUOCI.d In making thelr .tdl~cov.rlel" at the la.e tla., tblr. wll1 be too suab co.­
potltlon for pub1101ty and orrort~ may fall or that bllght of publlolty - .onotony . That 
11 the plttall to b. o.volded. Specitioally a oertain quantlty ot ga •• 111 keep one balloon 
In the air, but It that aame allount of gal i. u •• d for t ... o or threl balloons, th.y cannot 
got ofr tho ground . 

But, In any ca.e, one orc.ot leem. a •• ured. A oerto.ln "klck'· may be d.rlved tro. tbe 
t.chnique, tor artlr readlnc and tllilng about the discovery Cor a ... hile, the "discoverer" 
begin. to b.lllve the story himBolt. 

Any resembl ance of persons or sltuations In this a rticle to person. 11.1n8 or dead, or 
sltuat10n. palt or present, Is , ot course, purely colncldental. P.I.L. 

SUSPENSI ON ANNUAL ASS ESSMENT WORK 

H, R. 2370, approvod by the Presldent, Uay 3, 1943 , suspends annual asse •••• nt work on 
mining clalm. In the Unlted States and Alaska tor the duratlon ot the War . ,olala owner 
i. required to tl1e an annual notlce or hl. dellre to hold hl. olai •• with the county 1"" ­

oorder oC the oounty in whioh bl. clalm 1s located. There Is no limitation plaoed on thl 
nu.blr ot olal.l, elthlr 10do or p lace~ to whioh ex.mption ot alloss.ent work may apply. 
It .hould bo notl0.d that "d. sire to hold" .hould be tiled eaoh year. 
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THE RARE ALKALIES 

IntrodlloUon . 

Tho olo •• ntl 11thlum (Ll), rllbld111m (Rb), . and oaolll1. (CI) togoth.r wlth the ele.entl 
.0dll1. (Ia) and potaillua (1) Cor. a group oallod tho alkall •• tal.. Thoy Ihow a r •• ark­
able atflnlty tor oxys_n &D~ , do not occ~r in nature 1n the •• tallio .t~t.. All of the •• 
• l ••• nt. art .11v.r1·wtLL~ ••• tall and art loft .Dough to out with a knif.. 'hey tarnl.h 
rapidly 1n air and dloo_po •• water, 10 •• of th •• violently, at ordinary t •• peraturel. 
Rubldlua and oa'llu. ozldls •• pontaa.Gully it plaold in dry 0Z¥gln at roo. t •• ptratur. and 
thl1 property I, utl11'td in certa1n typ •• ot v~ouu. tub... Llth1~., rubldlu., and caesium 
art o1 •••• d. .' "rar. alkali'I" bIGau" they ocour 1,81 abundantly than sodlu. and potalllu •• 

L1th1u. 11 tho light.lt ot all •• tal. and oaellu. 11 the .ost Iloctro-polltlvo ot all 
the Ilt.,ntl. Many ot the properti.s or 1lthiu. more olos.ly r •••• bl. thos. ot a&gn.sIu. 
than the propl~tle. DC the othlr .e.bera 01 the alkali group. !hil 1. partlcularly trul 
wlth rl.p.o' to thl fa.l11ty oC 11thlum ln tor.lng alloy, wlth a numbor ot othor .otall. 
Rubldlua .alt. are abaorbed froa the loll. by plant. but rubidlum cannot replaol pot.SltU. 
In' thl plant.. Planto do not ab.orb o&lllu .. , in ra.t, .... o1u. utI &I a veg.table poi.on , 

!he de.and for the rar. alkali •• , partioularly llthIum, has rlsen .harply in ~he pa.t 
c •• month. and addItional luppll •• or th •• e aln.rall ar. n •• dld o It 11 hoped that n •• 
,ouro" wl11 be round al the n •• d tor th.le el'.lnt. b,eo.e. more Sln,rally recognized. 

~~~.'!.!!l 

LItHIUM Wal dil.ov.r.d by Artved.on ln 1817 while analyzing the mlnoral pot.llte. 
Al'r..'edcon .lttorminld 5.76~ lithia (lithiu. oxldl, Li20) in p.talito and aho tound 8.85~ . 
lithia in .podu.lnl, and 4.,~ lithla in l'pldo11t. . At about the .... tl •• Bor •• llu • 
• hond that rubl1l1to (pink or r.d tourmalin.) contain.d lithium but black touraal1n. dld 
not. fh' n&at l~thlu. i8 derived trom thl Gr!ek, lithloa, .e&ning .tony, because it was 
believed that the pre.enoe ot tht_ ell.ent .al oont1nld to thl mlneral klngdom. It hal 
linol b.en tound, however, not only 1n the minlral k1ngdom p but 1n the vegetable ~d 
anlma1 k1ngdom. allo. W.talll. 11thlum was lso1ated by Bunsen and Yatthe18.en ln 1855 by 
tho .hotro17l1o of the (us.d ohloridl. 

RUBIDIUM AND CAESIUM wore the flr.t two ole •• ntl to be d18cov.r.d by moanl ot the 
splotrosoopt. Bun.ln and Kirohorr (1860) while inv •• tigating the _lntral .at.re or Durk­
hll •• Yaporated about ~O ton. or Yat.r .~d .tudled thl oonoentrate, using a .p.ctros~op • • 
Th.y notloed two blue sp.otral I1n'I not produc ~ d by any othlr known elem.nt . thl na •• 
oa.11u. tro. the Latin, o.e.luI, m.anlng the blul of the 'ky, was givln to the ele •• nt 
produoin, ~he •• two Ip'Q~ral linea. Later these two inv •• tigatora obtained the Ip.ctrua 
of . an extra.t obtalned Crom a sample ~f lep1dollte and notioed two v1010t Ipe.tral 11ne. 
not prlYlou.ly ~.oord.d. 'he el •• ,nt that produoed th ••• speotral line. wal na •• d rubld­
lua tro. the Latin, rubiduI, .e~nln8 dark.,t red. Co.pound. ot th •• e two ele.lntl are 10 

l1ke tho.e ot pota'"iu. that they oannot be distingui.hld trom that ele.ent by ordlnary 
t.,t.. Th. eOlt .&tlltaotor7 .I.nl DC d.teet~ng rubldiu. and c.I.iue 11 by 8p.etrua 
ana17111. Kotalll0 rubidium wal t1rlt prepared by heatlng an intl.at •• 1xturl ot tho 
oarbonat. with tinily divided carbon. Kltalilo c.eliu. wal Cirst prepar.d b1 heating the 
hydro xl de with aaenlilum. 

Mineralolical Ooourrence 

fhe habltat ot tho rarl alkall •• 1. u.ually po.aatltlc alnerall. Pegmatito. aro usually 
Cound wh,r' granit •• art not d.eply .roded. Many p.gmatite. oontain rare alkalie. but the 
dl.tr1bvtloD or the rare alkali m1n.rall 1 •• porad1c. 
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LITHIUM o •• ur. ln nature more abundantly than rubld1um and oae.lu.. Although 11thlu. 
mln.ral. art r.latlvely rare, 11tb1u. 1. ratbor wldely dl.trlbuted ln .mall aaount.. It 
ooour. 1n appreoiabl. aaaunt. on11 1n a f,. min.rall. L. Dl.ulatalt lilts 140 min.ral. 
oontainlng 11thlum ln coapt. rend. ~8. 1545, 1884. Trace. ot 11thlum aro round ln .11k, 
hUman blood, .~.oular til.Ut, '011, 10 •• plnnt. (tobaoco, I.aw •• d, aocoa, ooft •• , lugar 
oan., .to.), clrta1n aintral springs, s.awater, and loa ••• teorlt.s. A list of min.ral, 
wbloh oontaln 11thlu •• hould lnolado the tollowlng: 

Mintral Na.' 
Lepidolit. • • ••• 
P.t"lit. (Ca.torlt.) 
SI'0du •• no. • 
linnwaldi to. • 
Cryophyllite • 
Cryo 11 tblonH' 
Slk.rlto ••• 
IrvlngU.. • • 
Poly11 thlonl to 
Baryl. . . • ~ 

Trlphyl1to •• 
UthlophUlto. 
ablygonH ••• 
Natramblygonlt •• 
Rab.nglll1l1.r" • • 
Microo11n •••• 
Colored tour •• 11n ••• 
Cook.lt ••••• 
Protoll thloni to. 

Compo.ition 

KLl (A1(OH,r)2) Al(510,), 
L120.A120,.85102· •••• 
L1 20·A120,.4s102(tra.e. Rb,C.). 
(K,L1},'eA1,S15016(OH")2 ••• 
(L1NaK)16F16A14S11604,. 
L1,Ra,,12'12· •• 
Complex .;llo"to. . •• 
Complex .1110at.. • • • 
(L1N&K)16,e6A14S116043· 
So ,A12($19,)6 
U(,o,Kn)P04· 
U(wn,Fo) p04· 
Ll(Al') P04- • 
Na,Al(OH) P04_ 
rorm or zinnwalditl 
K20·A12G, . 6s102 •• 
4H20·2(Na,Ll)20·,B20,.8A120) ' 12Si02 
Hydrattd l~t~lulI ~ic ........ . 

LithiulI, iron IIlca •.•• , ••••• 

Llth1a (LitO) Content 

4 - 6" 
2 - 5" 
4 - 8" 
, - 4" 
4 - 5" 
5 - 6" 
, - 4" 
4 - 5" 

'" ° - 1" 
8 - ~ 

8 - ~" 
8 -10" 

'. 3-4" 

3" traces by replaclment 

up to 2" 
up to 4" 
up to 4" 

Small amounta ot llthium art round also 1n epidote, lIu.cov1tt, orthoclase, and pSllomelane. 

RUBIDIUM AND CAISIUM oDour together ln so.e lepidollt •• , carnalllte, certain mlneral 
wattrs ~nd a. a traot tloment in a nu.ber or IIlnerala. Rubidlum salta are wid.ly distributed 
in .mal1 allount. ln .ubatanoo. s~oh a. "lh,1 or b •• t-root, cott t ., taa, oak and b.IGh, ln 
orud. tartar, potalh •• , and moth.r-liq~or tro. 10lla potasllull lalt work.. Ca •• lu. mineral. 
and lalta arl II •• widlly di.tributed than thol' or rubldlua but traces or oat eiua are 
usually tound 1n .ineral. whioh oontain rubidium. An important louroe at rubidium ia 1n 
tho aother-liquor r'.a1n1ng atter the .xtraotlon ot pota •• lum ohlorido (KC1) trom oarnallite. 
A lilt at .1neral. oontaining rubidium or oae.lu. should include the tollowlng (in addition 
to lepidolite, IpodulI.n •• tour.alin" microolin., and beryl given under lithium aineral.): 

lIin.ral Jaa. 

Leuol tto •• 

Trlphyll \0 • 

Llthiophl11t •• 
Carnalll to • • 
Wlo" .nd Orthool •••• 
Pohll\O • 

Rhodo.it •• 
SiotHo •• 
Pol1uoHo. .. 
Pollux •• 

KA1(S10,)2· • 
Ll('e,Kn)P04· 
L1(Wn,l'o) P04. 
KKgC13·6H20 • 
• • • • • 0 • 

L120.A120,.8Si0 2' 
R20.2Al20,.,B20,. 
(H,K)2(wg"e)g A12S1 ,012 
HgC'4A14(S~03) ~ ' . ' : • 
~20'(CI,N")20 ' A120,·5S1G2 

Rubld1a (RbgO) or Cae.la (CIgO) 
Content 

tra.oe. oC Rb20 

" " 
" " " 
" " " 
" " " 

. contain traGa. Rb 20 a.nd C.20 
R.K with some Rb and Ca replaoement 

.C8 a.nd Rb occasionally replaoe X 

,1 - '7" C.20 
,4" C"20 

LOCALJTIES. M1neral. containing the rare alkalies have been tound in Malne, California, 
South Dakota, North Carol1nA, Oregon, Ma.18&chu •• ttl, Connect1cut, Ne. Kexloo, Colorado, 
Wyoming, Kia.ouri, and Virgin1a. DUI to diff1culty of analysis of rare alkalis. it is 
prObable that a nu.b.r ot ocourrenci. have not been reoognized. 
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ChemistrY of Recovory 

LITJlIUK lalt. art usually extracted troll lithium .IIlneral. by any on. or Q. nuaber of 
proc'DI" depending upon the mineral 8ourc.. UOlt I1thlu. or.s art mined .electlvely fro. 
working. at or near the eUrt4ol, and are brought to commercial grade by hand sortlnge Some 
lithium or •• have bt.n ooncontrated by troth flotation. Lithium chloride m4y b. obtained 
dlrootly by heating spodu •• nG with a calculated quantity of lime and calcium chloride. 
Another chlorination process yields portland cement clink'r and lithium ohloride tume .hlch 
11 rlcov.red 1n Q. CottrIll preoipitator. Lepidolite has btln aucc •• sCully ohlorinated by 

treatmant with nal,oul hydrosen ohloride at about 9350 c. for 13 houri. Two olde~ labora­
tory mothodo of obtalnlng llthlu~ .~lt. from the mineral. are al follow.: (a) The finely· 
powdered minor~l i. digested with hydroohloric or Bulfuric acid and the lolut10n is evapo­
rat.d to eliminate the .111ca. Water 1. addod and a calculated amount ot sodium carbonate 
il &dded to the .olution obtainod by tiltration to remove the iron, alumin~, magne'ia, etc . 
After tiltering, the lolution 1, conoentrated by evaporation; exoess of sodlum carbonnt. 
1. add.d, and lithium oarbonat. preoipitate. a' it il only Iparlngly loluble in water. 
(b) Another procedure i. to fu.e the min.ral with . • mixture ot bar1um carbonate and bariu. 
lulfate. The fu.ion mixture 1. tak.n up in water, tiltered, and when barium ohloride 1. 
added & pr.oipitat. torm.. Th. preoipitat. and solution are evaporated to dryn.... The 
dri.d re.iduo oontain. the ohlorido. ot tb l! alkali matall pre •• nt. When a mixture of 
absolute alcohol and ether 1. added to the tri.d ohlorid.s, lithium chloride alone dil.olves. 
U.t~llio 11thlum il obt~lned by the eleotrolysl. or the rUled ohlorlde or by eleotrolysla 
of 11thlum bromldo oontalnlng 10 percent or llthlum ohlor1de. 

RUBIDIU~ AND CAESIUM are uoually sxtractod from mlneral. together . The.e two elements 
can be recovorld from a .ilioatl by the followIng procldur.~ Thl mineral 1_ heated with a 
mixture of caloium carbonate and ammonium ohlorlde, and the tu.ed mals il cooled and ex­
traotod with water . The l1quid i. then evaporated to a small volume, and sulfurlc aoid 1s 
add.d to preoipitate the oalcium I. the lulfate. Atter f1ltration, evaporation il continued 
until the greater ~art of the hydroohlorio acid hal b •• n expelled. SodIum or a •• onlu. oar­
bonate is thtn addod to oomplete the r.~oval of the calc1um salt . Upon the addItion ot 
ohloroplatinio acld the oae.lum and rubldlu. art pr.oipitated al the salt. ot that aold. 
By the aotion ot hydrogen upon th ••• talte the pla~inu. il precipltat.d, while the ca •• lu. 
and rub1dlu. ohlorid •• art lett in solution. Rubidlu. and oat.iuB .ay b. s'parated tro. 
tho otnlr alkall0. and from each other by utl1l1lng the dlreeront .01ubl1ltle. or the chloro­
platInate., the ohloro.tannat •• , and of the alu ••• 

Ca.'ium and rubidium may a1.0 be •• parated fro. eaoh other by e.ploying the d1tferenci 
1n .olubilitie. ot th.ir oarbonate. in aloohol. Caellu. oarbonat. i. loluble 1n alcohol 
whil, rubidlum oarbonate it praotioally in.oluble. Ca •• lum oan b •• eparated froa rub1diua 
by tr.~t~ent wlth antlmony trlchlorid.. The cae.lum .alt 2CaClSbCl, il preclpltated whl1e 
the oorr"pond1n, rubidlu. ealt 1. soluble In water. Metallio rubidium aay be obtained by 

(l) heating thl oharred tartratel to a whlt. heat; (2) by reduclng the hydroxlde or the 
oarbonat. wlth magne , lua; (3) by reduolng tho hydroxlde wlth alualnua; (4) by hlating the 
ohlorlde wlth oalolum. Metalllc caellum may be preparld by (l) heatlng oalllum hydroxlde 
wlth alu.inu. to redne •• in a nlckel r.tort; (2) by heating cae.iu. hydroxlde with .agne,lum 
in a ourrent ot hydrogeni (3) by heating cao.lu. oarbonat. with .agne.ium in a ourrent ot 
hydrogen; (4) by heatlng the chlorlde wlth oalcium. 

LITHI~. Tho powerful fluxIng action of llthia i8 on. of the real on. for the ule ot 
lith1u. minerall and compound. 1n ceramic. . !he addItion of, oertain minerals and compounds 
oontaining l1thium lower. th.ir fUlion pOint, incr.aa.s the tluidity, and deerea.ea heating 
time and coat. ot oeram1c batche.. Shrlnkage ia neutraliz.d and 80me of the qualities ot 
the fin1.h.d produote art improv.d . Certa1n typel of glas8 containing lithium possess the 
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property oC being t~an.p&r.nt to ultruvlo1.t and x·rays v Other 11thia glaase. have highly 
d •• 1reble optioal oharaoteristio.. Synthetic 11thlua fluoride ory.tal. have important Ope 

tical propertl, •• 

Llthlua ror~. Important alloy. wIth alumlnua, magn.slu., copper and other •• tal. except 
tho •• 1n tho lron group. Lith1um alloy. are Uled as dlgasitlers 1n the manufaoture of many 
alloYI nueh .1 hleh-conductivity bronze., oopper-chrome-llthlua alloY8, copper aalt1ngs, 
cast lron, and It •• l. Thl purifi.d 4110y. thus obtained have superlor quaiitie. to li.llar 
alloy. not deS.lified by the lithlum alloys. Tho two mo.t important of thl.' dlga.itlers 
are 50-50 lithium-oaloium anc ~8-2 oopper-lithium. 

Saturatod !oluttons of 11thlu~ ohloride art utilized 1n air conditioning and industrial 
drying pl~ts whlre the romoval of du.t, odor., Yater vapor and other ga ••• 18 required. 
A method Cor the purlfloation oC helluM 1. ba •• d on the &ttlnlty of 11thlum tor nitrogen. 

In the ohemioAI Indu.try, 11thlu. or lithium oompounds art used 1n mediclnes and dental 
cementl; for troating oitrus truits; Cor tho treatment of oloth and paper; 1n the .anutao­
ture of luminous paint, photographic paper, and pyroteohniosj 1n curing •• at; && an inseo­
tlo1de, 1n ~OVOr4&eS, and as a conltltuent 1n apeoial lubricants. 

:W8IDIU'! AND CAtSIUU hnve rather limited use at the present ti.... Either rubidiull or 
c •• tium 10 the actlve II •• ant 1n ono type of photo-electric cell and both at tht .It.ente 
arl ueld in various tYPI' at vaouum tubl' whirl it 1. important that the last traci at 
oxygen gaR bo removld trom the atmolphlre 1n11d. the tube. 

l dont1rioation 

Thp. thr.1 rare alkali •• can be eaeily identified by meant of their oh~racter18tio 
spectra. EACh produo.s 11nt. 1n the visible region of the spectrum and a Ipeetroleope _ay 
bf' uI"d, but. for the 1dentifioation at trace I 1t 1. necelsary to tmploy a .ptotrograph and 
ut111~. the red end at the Iptotrum beyond the vi.1ble range ~ . For belt results u.in, a 
.peetro.cope it 1. dlsirable to oonvert the.e ele.lnt. into chloride. betore teeting. 

LITHIUM. The flame tl.t method may be u.ed to detect tht pre'lncI ot lithium in 
mineral. and compoundl. Both lithium nnd Itrontium color the flame cri •• on but thl oolor 
duo to lithium i. not a. p.r,i.t.nt. A r.w drop. or bariu. chi.rid. add.d to tho lithiua 
salt 1n lolution and tt.ted ln thl flamt givi' .uoc •• sively thl cri.lon dut to lithium, 
gre.n due to bariUM and thin crl.ton dUI 
the tilloate. 1n order to makl the te.t. 
ignition, aa do ItrontluM Q1n.ral •• 1 

Produotion 

to Itrontlum. Powdered gyp.u. Ihould be added to 
Lithium mineral I do not b,oo.1 alka11nt upon 

DOMESTIC paODUCTION or l1thiua b.'gan in 18,8 in South Dakota, and aaoording to the 
U.S. Bur.au or Min •• tho total dom.otic production through 1,40 wn. abou~ 77,000 toni 
valuod at $1,400,000. Tho thr •• 'tat •• South Dakota, CaliCornia, and N •• M.xioo .upp11.d 
moat of this produotlon. Of this total produotion about )0 perc tnt waS spodu.ene, 10 p.r­
oent amblygonlte and 60 p'>roent lepidol1to. In 1'38 dUithiua .odium pho'phah (L12KaP04) 
produotion WQB Itarttd at Searllo Lak.. rhia compound .al recovlrtd trom ~h. brine. and 
the lithia oontent ot thlSI compounds rtachtd al muoh al 20 peroent. Thi. louroe hal 
provided nearly half the raY 11th!u. produot netded tor rttined 11thlu. salt. 1n reotnt 
yeAr •• 

WORLD PRODUCTION. rhe Un1ted Stat •• produoe. aor. than 50 percent or the world output 
of l1thium or.l. South •• atern Atrlca, AUltralla, S.ldtn, and Gtrmany product malt ot tht 
remainder, and Canada, Portugal, Southern Rhod"ia, and Spain oontribute minor quantities. 
Commereial lithium depol1tl bay. been reported 1n India, Brazil, Madaga.oar and RUI.ia. 

1 - - - - - - - - - - - - - - - -
U. S. Bur.au oC Y1n •• InCor .. at1on Ciroular 7225. 
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80h •• la and Sa.oft)' or •• w.r. utlllz.d ln lIaklng llthlum alloy •• tal u •• d ln b.arlng •• tal 
and hard &111.11111. alloy, .... hron." 

Mark.t. alld Prl0" 

MOlt of tn. _In •• oontainlng 11tblu. or. ar. own.d by aanut.,'urlrl and thul th.s. or •• 
•• ldo. tnt.r the op.n mark.i. Prl ••• quot.d by Ingl"'.rl"s a"d Millilll J.llrnal Mttal and 
Minoral Mark.to •• rt .tabh durlne 1,41 and Wlro &I tollow., .podll.tnt ,*5 ptr 20 pounds of 
oontall1.d 11th1a, 6 p.ro.nt .1nlmu~, r.latlv.ly tr.t fro. lron, iOllr.all". and quartl; 
l.pldollti, ord1ftary grad. () p.ro.ni), lump, wal quot.d at .2~-*25 a .hori ion f.o.b. mln,; 
aobly,onlt., 8 to , p.ro.nt . llthla, .~O a ton f.o.b •• 1nt. ,ro,~,oiiv. produo.r. are ad -
v1 •• d ,0 n.,oila" dlr.o,ly .1th buy,r.. Compl.t. lu .. arl.I , ot ollrr.nt prl0 •• tor 11thlum 
or •• and oo.pound •• 1th r.qulr.d .p.olfloat1on. ar. pubIl.h.d ln U.s. Bllr.au of Mln •• 
Intor.atlon ClrOlilar 7225. 

Prl0' p.r Irlll ot •• talll0 oa •• lum 1. $14; ot rllbldlu8, t15. 

P~oduo.r., IUllr', and Con.ua.r. 

Llthlu. Produo.r •• 12412 

A •• rl.an Pota.h A Ch.ll10al Co., Trona; Callt. 
Blaok Rll1t K.y.ton. Corporatlon, K.y.ton., S. DGk. 
81aok Hl11t Tln Co., Tlnton, s. Da~. 

I., U. D1111Y, QUlt.r, S. Dak. 
Lawrlno. Judlon, Key.ton., S. Dak. 
Maywood Ch •• l.al Co., K.y.ton., s. Dak. 
Unlt.d r.ld,par A M1n.ral C.rp.ratl.n, Klngt Mountaln, M.C. 

Lithll1a-Or' Buy.r. 

A •••• lat.d M.tal. a Mlnoral Corporatlon, 40 R.otor St., N •• York, N.Y. 
a.r,otro. Tradlng Co., Inc., Iool ••• th Bldg . , N •• York, N.Y. ( •• port.r). 
Conlolldat.d r,ld'pAr Corporation, Trenton, N. J. 
Cornlng-Olall Work., Cornlng, N.Y., (lIpldOUto) 
,oot. Kln.ral Co., 16th and Slimmor St., Phl1ad.~pbla, Pa. 
Har.haw Ch •• loal Co., 1,45 E. '7th St., Clov.land, Ohl0. 
E. J. Lavlno A Co., 1526 Walnut st., Ph11adolphla, Pa. 
Maywood Ch •• loal Co., Maywood, N.J. 
n. 1. Vand.rbl1t Co., 2)0 Park AVO., N •• York, N.Y. 
7&rlaoold Ch •• l.al Co., 116 Broad St., N •• York, N.T. 

Consumer. and Wanutaoturer. 

Abbott Laboratorlo" North ' Chloago, Ill. 
,.orloan Pllloride Corporation, 151 W. l,th St., NI. York, ".Y. 
Do. Ch.mloal Co., ,1, Jorf.roon AVI., Mldland, l1.h. 
B. ,. Dr4k.nteld & Co., 45 Park Plac., Ne. York, N.T. 
,ooi. Mln.ral Co., 16th and SUmm.r St •• , Phl1ad.lphla, Pa. 
a.n.ral El.otrl0 Co., Lamp D.partm.nt, 113) Ea.t 152 St., Cl.v.land, Ohio . 
Har.h •• Oh •• loal Co., 1,45 ta.t ,7ih St., Cl.v.land, Ohl0. 
Llthaloy. aorporation , 444 Madi.on AV'.' N •• York, R.Y. 
Kaillnokrodt Ch.mloal Work., Seoond and Maillnokrodt St., St. LOllll, Mo. 
May.ood ah •• l.al Co., Maywood, N.J. 
Vltro Manuta.turlng Co., Corll •• Statlon, Pltt.bllrsh, Pa. 
Llthlua Corporation of Amerioa, Raymond and Coa •• ro. Bldg., He.ark, N.J. 
W.talloy. Corporation, 7)0 Rand To •• r, Winneapoli., Minn. 

! - - - - - - - - - - - - - - -U.S. Bllr'au at Min •• Intor.atlon Ciroular 7225. 
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Bur.au ot Wln •• Information Ciroular 7225 
Bureau of Mint. Information Circulnr 7232 
J.t.llor, A COllpr.henllv. fr.ati •• on Inorganic and ,.h,or.tical Ch •• ,.. I.ry 

Pa.tlngton, A !.xtuDook of Inorganic Chemistry 
BrownIng, Introduotion to the Rarer Elem.nt • 

•••••••••• 
SPECIAL PREMIUM PRICE FOR COPPER 

On U~1 1, Mr. Jill. Jonl. announoed that & Special AddItional Pr.mium Is now available 
under the prt.tum prio. progrs., limit.d to .mall copper mln" whloh produced 1 •• 9 than 2,000 
ton. ot copper dur1ng 1,42 and whIch require iner •• I.d revenue to obtain a.zlaua produotion. 
taoh individual 0.1 •• 111 b, conslderld lndependently by the Quota Co •• itt •• , Pr.mium Prlc. 
Plan for Copper, Lead and Zino; And payment of a Sp.olal Additional Pr.miua at a rat. to b. 
Clal" Cor' .aoh .1ne on produotlon 1n IXCIS8 or a spoo·lal quo",a wl11 be aadl by .. etale R •• erve 
Coapany on th. ' ball1 oC rloommendationa madl by the ~uota Co •• lttl' and approved by Metals 
nl.lrve Company. 

7he splolal quota and the 'peolal pr.miu. rat. e.tabll.hed tor any .ine .ay be inoreased 
or deorea.ed at any tlml, or may be revoked at any time upon thirty ()o) days' Dotioe . Wet.l_ 
R,.ery, Co.p.ny will not arreot any 'Ittl,mlnt wlth produotrl ba'ld on the Speclal Additional 
Premium, 1n tho ev.nt of ttrmination cf tho program prior to July 31, 1,45 . 

Pay •• nt of tht SpeCial Additional Pr.mium · tor copp~r will bt handl.~ by M.tal. Reoorvo 
Company through the .ame channell and under the .ame procldure .1 heretofore followed 1n the 
pro gr •• , Inqulriol concernlne ellgibilIty tor th11 SpeCial AddI t Ional Prlmium on .mall copper 
min. production Ihould be directed to Kr. Landon V. Strobel, Executiv. Secretcrv , Quota Com­
.1tt.e, Prlmium Prlol Plan tor Copper, Lead and Zinc, W&~ Product10n Board, Rooa 20_7, rem­
pora~y URI' 8ulld1ns, lalh1ngton, D.C. 

• ••••••••• 
NO BERYLLIUM FOUND BY STATE DEPARTMENT 

IN THE JACKSON COUNTY DEPOSIT 

No 11gnifloant amount ot beryllium W4. tound by the Statl Dlpart.ent of Geology and 
~1neral Indultrl •• 1n rlprl'lntatlvl laDlpll1 obtainld f,om the dlpolit reportld rloently al 
ani. diloovery or beryl11um ore in Jaoklon County, Oregon. Speotrographio and oh •• ioal 
analy,e. ot levI,.al lamp I I' of the r~ck gave r •• ult. ranging tro. 0.001 to 0.002~ berylliu. 
oxlde ~ an aaount too ,mall to bl ola •• ed othlr than a8 a trace. 

The rook i. elas.irled a. an 
thrown out by volCAnic actlvity . 
btryllium minoral. oould bt found 

altlred voleanlc tutt or brecoia, made up ot trag.lnt. 
Some ' •• pll. oontaln I.condary quartz and ohalcedony_ 
.10"0 soopic .. lly. 

No 

Beryl11um 11 hiBhly important 1n torDiing o.lloYI 'u.eful in oerto.in war equip.lnt, and 
aCtl,. the dilooy.ry .a. announold oVlr a week .. ~o, the Dep~rtmlnt rlcelyed many reque.ta Cor 
intoraation oonolrnlng the depo.it. 

• ••••••••• 
NOTICE 

Wultlgraphld torml whloh aay b, ul.d .. I a guldl tor tillng notiol of d,aire 40 hold 
mining clal •• under the reclnt bill luspending annual al.es.ment work on 8in1ng claim. for 
thl dura.t'lon or thl .. ar may be obta1ned at the Portland ottlce ot the D,pt,rt.e~t 
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••••••••••••••••••••••••••••••• 
CARBON I!ONOXIDE AGAIN 

On May 1 laat, two miners working at the lJclntyro mlno, 0. smnll gold mine ne a r the old 
Sanger mine north ot Baker, started their g~solln8 englno - driven compresaor and d 8 ~cend.d 

into the mine to b.gl~ work 1n a w1nze. They turned on the comprea •• d air and soon were 
dead . Carbon monoxIde had struok again. 

The air Go.presaor and automobile-type gasoline engine at this mine .ere set close 
toaether in & .mal1, tightly walled and rooted building erected olose t o the c ollar ot the 
sha.tt. The building had two doors and four :30 .... 1noh square windows . The exhllust pipe from 
the engine wont down through an opening in the floor and out beyond t~e wall of the building. 
There wa s a break in the exhaust pipe, permitting exhaust fumes to onter the building through 
tb. floor opening. The intake of the air co.pressor was inside the b~ll d lng only a few feet 
fro~ the englne exhaust pipe . If doors an d .l ndow, ot the building .ere c l osed, exhaust 
fumes would be dra.wn into the compr es.or and lent underground. Apparently Buch wer e the 
condition. pertainlng to ventilation of the building whe n the two aen .ent into t he mine. 

Tho.1 statem.nts are made not to chroniole this particulllr tragio happenlh g, but ra.th er 
to e.pha_i,e a. pointedly a ' possible the danger of disregarding elementary safety practic es. 
Doth the di.ohargl of the exhaust pipe of the engine and the a1r intake of the compressor 
should have beln outside the building and so s eparated that there would h~ve betn no po s ei~ 

bl11ty of luoklng the Ixheult fume. into the oompre •• or. 

The vital funotion ot providing the human system with suffioient oxygen i_ ma intained 
through breathing air into the lungs .her. oxygen i8 ab.orbed by the red blood oorpusole. 
or heaoglobin in the blood strlam. The oxygen 1. "transferred by the. to the tis su e 6. 

Carbon .onoxid. il absorbed by the hemoglobin three hundred times a8 readily as l a oZ¥gen. 
When 60 to 60 peroent or h •• oglobin In the blood stream beoo.e, carbon monOxide oarri.r. 
lnat.ad of oxygen oarrler., death oome. quiokly. 

Carbon .onoxide 1. produoed In the oombustion of hydroearbon. suoh al petroleum pro duets 
and may be pr •• ent in the Ixhaust gases of gasoline engIne. in amounts up to 1:3 or 14 per­
Dent, probably averaging 6 or 7 peroent. Concentrations of carbon monoxide of 0.1 percent 
and above are dangerou8, and air oontaining 0.4 or 0.5 percent carbon monoxi de produoes 
unoonsoiouln'" and alphyxiation in a few minute •• 

This deadly aa. givi . praotioally no warning. It is tasteless, oolorless, and odor­
le81. It. 'Iight is very nearly the 8ame aa air. 

Persona ualng internal oo.bustion eng1nes should giTe especial attention to the hazard 
of ,xpolure to even low oonoentrations of exhaust fum.s. Negleot of precautions whlch 
ahould be taken repre.lnts ignoranoe or negllgenc·e ttrat .111~t have tatal results such as 
tho •• at the Kclntyro mine. 

:~.*** * 
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ICELAND SPAR 

Introduction 

IOlland .par 1. a var1ety of oaloite that is transparent, waterollar, and perfeotly 
crYltalli~ed. When trel from mineral inolusions and other foreign partiolea, gal bubble 
ho le. or cav1t1e., inoipient clcavagl., and cloudy or milky port10ns, 1t haa great value 
for optioal us.. The demand for optical grade material 1s relativoly small but the supply 
1s ao limitod that the searoh for it haa beoome .orld~.ide. 

Little did the dilcoverer or this mineral realize what far-reaching arfects it was to 
have in furthoring sciontific research . It was discovered earl:,> in the 17t.h century in a 
streall bed in Io.landj henoe the name .. Little attlntion was given the discovery unti l 
166, when .raimul Dartholinus first perceived its power to form double imago. (double re­
fraction). His conclusion. regarding this peouliar property .ere published 1n 1670, but 
it was not until 8 years later that the Dutch SCientist, Chri.tian Huygens, discovered the 
law govornine the a otion of the refracte4 rnys of light ns thoy p~s~ed through the calcite 
crystal. In 1809 tho French physicist, Etienne Louie Malus, discovered Iceland spar ' s 
po larizi ng .effact on light · rays , and he publishe~ a paper describing the.phenomenon .. 
~il llam Nicol'. work olosely tollowed that of Malus , and 1n 1828 Niool designed the prism 
which bears his nama and which is used to this day a. the .ean8 by which polarized light 
1s obtained in most optioal instruments. 

Properties and Use. 

Iceland spar (oalolu~ carhonate) has the Same properties as the more oo~mon varieties 
of calclte~ It has a hardness of 3 a.nd is oas11y so r atched with D knife. Speoifio 
grllvi ty is 2.71; luster is vitreous. It ef'fervesoe !'l f.r '~ly t n h,vdr(' ohlorie acid. 

The apparent brittleness of oaloite is due to its •• 11 ~known rhombohedFal oleavage, 
perfeot in all throe directions with angles of intersection of 75 0 and 105°. The crystal 
habit is quite varieble, and may be lither soalenohedral or rhomb~hedral (~exagonal crysta l 
system), often with ~odifylng forml. The rhombohedral~· Bhaped cleavage fragments from Inrge 
cryatall are aometimes mistaken for the outline or the orystals the.selves. Calc1te haa 
two indioe. of refraotion of widely different value; or, to be more explioit, light ente r ing 
a crya,al oC Iceland spar i8 split into two rays whioh trAvel different oourses at difforent 
speeds , (se. fig. 1). The •• path. are markedly separated, mare '0 than in malt other min­
erals. Thi' optioal property of Iceland ap&r is the ba.ls of 1ta use in optioal instruments. 

Malus in 1809 disoovered that light r ays were polarized when they passed through Ice­
land spar. Thnt i8, he noticed that the ray. of light Crom an ordinary source, after pass­
ing through the Iceland spar crystal, no longer sent out vibrations in all planes perpendi c­
ular (norMal) to the axi. of the ray; but instead sent out vibrations in on l y one plane 
perpendicular to the axi s of each of tho two rays, and thnt these two planes intersected 
. t right ans le5, (se. fig. 1). IC both plano. of ylbration (or polarization) were parallel 
instead of perpendioular, the plane _polarized light oould be directly employed 1n optioal 
instruments. As the planes are not parallel, one plane ot vibration or polarization must 
b J eliminated. The two paths followed by light through Iceland spar are w1de l y separated, 
thererore the elim1nation of one ray 18 pO.I1ble; N1co1 . ac Qomplished thla in 1828 whon he 
made the first Niool prism. Th1s prism is made by ~ uttlng the cryatal the long way from 
one obtuse nn8le to the oppos1te obtuso ang le. The Burfaces are smoothed and then cemented 
together with Canada ba lsam (a olear comont having an index of refraction between the two 
indices of calc1te). Th e odges of the crystals are then made perpendioular to tho plan. of 
the Canada balsam~ The crystal is set 1n cork, blackened on the lnslde v Light entering 
tho Nico l pr1am 1s broken into two different raya. On. ray oontinues through the Canada 
ba l sa. medium 1n an almost unaltered oour.,; the oth'r strikes the plane (or mirror) of 
balsam at suoh an angle that it 11 totally reflected toward the sid. and absorbed by the 
blacken.d cork, ( ••• fig. 2) . 
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'; ' . . . 

kOlpl,ns & 010 •• oh.ok on tho quality anel unltora! ty ot .altutaoturod prldulto. Thu. oolor-
1 •• t , .... art UI.d to 001l9&rl the depth ot • color wlth & atand.rel, I .. o.h.ria.tl,.., to dtte,.­
alltl -tbl , oular .o"tlnt ot .olutlon.; ellohrooooplo, to rOYlal dilhrli •• (ditt.ron.o ln lolor 
ot a .u.otanoo In dlfferlltt dlrl.tlon.), photo.ltor', to .oa.ur.. tbo ilttln.lty ot 11811t, 
Ip •• ""O •• ,.,.I' to' ",Iolrtaln ind.x ot rltraotlon; Iplotrol'o"" tt tor. and ..... In •• p.otr4; 
and polarlaoop,'a ' and pol.,.111Itll·', \l.,d 1n polarised 11.h" .tuell... 10.1&1\d epar 1s a180 
~ •• d in X-r~ analy.18 1n d8t8rllln1n, 01"78t41 .truotu,.l. 

G.ologleal and Geographical Ocourrence. 

Io.land .par 1s depositod froll aqueoul 801ut10nl, but the oond1t10nl uAd.,. whloh it 

18 tor.,el 1n.ttad .ot ord1nary oalclto ar o 1mport.otly known . Some authoritl •• lavor a 
theory ot deposition from magmatlo wator 1not.ad of tho mOre 0058on11 htld theory DC d.po-
11tlon froa .eteorlc Or ground wat .rs . po a.lbly, it .ay orl,lnat. in both way.. D.po.it. 
~r. g.n.rally AI.ool a ted with bal io lsneoul rooks .uch a. baaalt and dlaba.t. 10.~and 'par 
oocurl mainly a. m&,,8a oC ory.tAl Aggr.,at., toa.th.r witb al.o.~at~4 r •• i4~al . olay 1n 
caviti •• ot the oountry rook. So ~. d.po.it. which have a 'd.finit ••• 1n .truoture ~r. round 
in '.dim.~tary rooks and thio spar appoars to have betn d'pollt.d tro. a.o.nd~ng heated 
water whioh die.olved calcium carbonate troa und.rly1nl l1a •• tont areal. 

I1'polite of loeland " pa.r are loattored epar1ngly ovor the .a,.t~ 1. alld aoat of the •• 
depo8it. conta1n a relatively 0.411 proport1on of opt!.al ,rad. oaloit.. The b.lt known 
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ooourrenoe, noy largely ot historical interest only, 1s that 1n Ioeland. Though dl.ooYlre4 
1n the early 16000s, th1s depo81t was not explolted unt1l 1850 • . Tho oountry rook 1. an 
alternating sories ot deoomposed and unaltered rook. The cavltle~ were 1n part foraad by 

the d181ntegratlon of the rook and contain red clay. The best crystals .Ire embedded 1n 
thIs olay. is true of all deposit., many crystals ware small. Th. first oavity opened 1. 
reported' to have been almoot entirely filled with pure crystals of Bnor.aUS 81z., the larSlat 
a YArd acroel. 
Brltl_h Uuseum. 

One of the large cryst~ls taken 1n the early mining oporat1on. 11 in the 
It 1s part of a larger cry&tal, measuras 24 Inche. acrola by 16 1nohe. 

thiok, and 1. nearly free from fractures and inclusions. 

In mining the Icoland depos1t the oountry rock W&8 blasted away to get at the OAvlty· 
f1111ngs. Undoubtedly th1s blasting spoi·led a considerable portion of optical gro.de oalcl'\., 
Operat1on •• ere d18continued for several yoars during the firlt World War. At that tl~. 
a larse pit about 100 foet long, 70 feot w1de, and 50 feet de.p had b.en exoaYat.d. It waa 
f111ed w1th water to prevent weathering and later, when reopened, the grade ot the o~7.tal. · 

had deter1orated • .• It ~&. sinco been worked only intermittently, and consumers have sou :ht 
spar from other sourcos. 

South Afrioa has supplied ~uoh of the demand 1n reo ant time.. The aore l.portant de· 
pOSits are 1n the Kenhardt distriot, northwest Cape ProvinG'. Their value wal first recog­
nized in 1,20. The spar 1n th1s dlstrict OOCUr. as var1ous1y sized, irregular agar.gat •• 
1n cav1t1es in weathered diGbase, and 1s removed entirely ~y hand operations. Prior to the 
present war much or the product1on went to Car.any whioh was the worldts leading conlu.er 
of Iceland spar. Some of the spar, however, reached the United States. 

Small quant1t1es of optlc ~ l gr a de spur have been produced in Spain and shipped to both 
aermany and the United Statos. Depo :'3 1t!': ho.ve b.on reported frOID Canada but no production 
has be.n reported. Cne deposit 1s s~l rl to be near the headwaters of Lake Creek 1n the Trout 
Lake mining dIstrict, about 20 miles from Ferguson, B. C. DepositD near Xa.1oop., B. C! ~re 

veinB 1n Illite_tone. Sample. of Iceland spnr were sent to the United Sta.tes frail Dll enol ,Uri., 
Argentina in 1920 a.nd provod prol!lls1ng , but noth1ng mor e i. known of th11 souroe. 1n 1,21 
an Amerioan manufAoturer reported th~t Iceland s par could be purcha aod in arazil. 

Severa.l occurrence3 in the Unit ed states 6ho~ld be not od though domestic produotion hal 
b •• n relat1vely small. La rr,e, relativc ~y undeveloped depos1ts noar Greycliff and Big Tiaber 
1n Sweet Grass County, noar L1vingston, Uontana, have boen known s1nce 1,07. Some spa~ was 
produood which apparently waS in part of optical grade, although the predom1nance ot laper­
feet crystals appears "to have made operations unprotitable. 

Soce optical-grade spar was produced from a depos1t in the Warner Ranee near CedarVille, 
Wodoc County, California in the 19201s. Specimens of crystal as grogatas weighed as ~uch •• 
80 pounds. Uany of the crystals were twinned. Uin1ng was by open cut and during the winter 
of 1,20-21, about 1000 ounces was sold. Picces ~eighing one ounce sold at the rate or $8 
a pound with a premium of 50 cont s additional for 8ach one-fourth ounoe increase 1n Y.lgh~ 
ot the crystal. OrlEinall~ thoueht to be an important souroe or supply, the depos1t wal 
worked out before 1,25. 

By far the most prom1s1ng recent development is the deposit in tho Copper Uounta1n 
mining d1strict, Taos County, new Uex1co, about 30 miles southwest of Taos. Thi_ occurr.nce 
i8 in a fault zone and although much calcite i8 present, optical-grade . • ater1~1 reprel.n~. 
only a small percentage and is found neaT tho odges of the deposit where crystal I have 
for.ed in a deoomposed schist of clayey oharaoter. The quality i. r'ported by Gonlu.ere 
to b. excellent. Produotion began in l'J~ and high-grade rhombs al auch as 17 pounds in 
.eight have been recovered. 

There arc several promising depos1ts of calc1te loeated on both sldes ot the Owyhee 
Re.ervoir, llo.lheur County, Oregon. These deposits are found in an area' mile. Iquare 1n 
tho vlolnlty of the mouth of Dry Crook. 1he oalolte forms definite vllna ln both balaltl0 
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extrusive roeks and overlying lake beds. 
from 8 lnch,. to 25 teet. One veln about 

The velna are quito constant 1n wIdth and range 
h~lC a mil. long averages 6 feet 1n wIdth. 

Crystals taken from lome DC these deposits are a8 much aa 8 lnch •• on a aide. !he 
veins have not be.n explored at deptha greater than Beveral feet. Clear pieces ot tloat 
and piece. trom larger crystala at even these shalloy depth. appear to approach optioal 
grade. These depos1ts .ere examined recently by the Department . 

Other po.sible lources oC optioal grade material are known in the .estern atat ••• 
Production Crom near IndIo, CalIfornia, has beln r eported. 

Mining Mothods 

Op.n~plt mining haa be.n employed 1n reoover1ng the .par trom most deposits. The 
oountry rock i. blasted away and the olay pooket. conta1nIng crystals are worked by hand. 
2ztreae care Must be us'ed at all times 1n haudllng Iceland spar. Equal Oare mu.t b, u.ed 
in tranaporting 1t. It i9 generally w.ll wrapped a~d then paoked in sawdust for shipping. 
Undoubtedly the us. or powder has ruined many cry.tal. at optioal grade an~ 1t at all po.· 
Ilble, its use should be aVOided. Ioeland spar i. tar aore subJeot to tl.wlna th,n marble 
(aa1nly reorystallized oalolte), ye~ marble i. reoovored by ohanneling and wedging,u.ing 
gr.at oar.. If a depo81~ or spar is large and the quantity ot optIcal grade aaterial 
promlaing, the use ot a channeling machine may be warrant.d. Wall cut. eIght be mad. along 
the vein and the vein matter r •• oved by drilling ~nd w.dg1ng. Th. ohunkl could thu. b. 
removed and r.duced in lite by .enns of wood.n •• dgl •• The U" ot . unslaked li.e 1n break· 
ing the rook away trom orystals is rather Ingeniou.. A hole is drilled in the rook. A 
alender metal rod ls inserted and the hole filled with 11me. The rod Is takan o~t and a 
cotton string saturated with water 1s suspended one-half Inch from the bottom. 'he open1ng 
is then ~.aled and the water dripplng t~om the 8t~in8 oausel the 11 •• to .zpand, breaking 
the rock with a ainlmua ot damago to the spar. 

Sp.oifioations 

Ioeland spar 8ultable for optioal use should be at leaat one inch long and halt an 
inoh thiok each way, though smaller plec.s have limi~ed us.. Eaoh pi.c. must be absolu t e ly 
transpar ent, free of all imperfeotions such al Inclullonl, cavitles, tor.ign particles, in­
ternal irrldescenoe or rainbow color. caused by Inalpient cleavaSR'. TWinning planes or 
lam.llae, even inviSible to the naked ey., rule out lome erystals tor ~ptical use, though 
thesl, if 8ufficiently large, may sometime8 b e out down to avoId the twinning detect. 

A twinned orystal can be identifIed by placing it over a dot or hole in a piece of 
paper. If the orysta l 1s normal (untw~nned) two dot. appear whioh vary little regardless 
of the movement of the crystal along the pap.r. If, howev.r, additional, indistinot dots 
appear, the crystal is twinne d . The twinning planes can be .e.n 80metime8 by not1ng the 
surfaoe r.fl ections from a o r ystal. 

Priols, Markets , and Consumption 

There il no f1xed price for lc.land spsr of optioal grade. It varies wIth the quall~y 
and alze of the .par and ~h. amoun~ to b. sold. A DOD.veer company's reserve 8upply de~.r­
mines to a marked extent the pr10e it is willing to pay. The pric • . betore the pre •• nt war 
ranged from $7 to $35 a pound. Depres.ion. or seasonal tluctuat10ns have little etreo~ on 
t h e price of Ioeland spar~ Since the war started, especially deslrable orystals bave 
brough~ a maximum pric. of $40 a pound. 

The consumptIon in the Un1t.d State. before the War Wal probably not muoh more than 
200·300 pound. a year. Yet there is a ready market both in the Un1t.d States and abroad 
for optioal-grade apar 1n peaoet1me. Slnoe the war began, the demand has markedly increa.ed. 
PolarOid Corporation, 718 Kain Stre.t, Cambridge, Massaohus.tts, us •• a certain amount of 
lub-optioal grade aalcit. 1n 8izel not le'l than 2 Inch •• on eaoh edge. fh ••• s.ll tor 
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about $10 & pound, but this d •• and 18 reported to be met largely by »ontana and California 
Icurc,.. Bauloh and Lomb Optical Company, 626 st. Paul Stre et, Rochester, Ne. York; 
Spenoer Lens Company, 1, Doat Street, Buffalo, Nt. York; and possibly othe rs, demand oolor-
1 ••• and absolutely per teet speoimens at least one Inch on each edge for certain us •• at 
the pre.ent tlm~. St111 larger s1ze. art preferred. Theee s1z •• art urgently n.eded at 
pre •• nt and command good prices. 

When world oond1t10n8 .ert Cavorable tor international tradl, many German manufacturer. 
ot optical in.trumants, slv.ral Zngllsh, and one SW111 ~ompany were 1n the market for hlgh­
grade .par. 

Sample. for oollector., lohools, and mu.eum. generally br1ng from $1 to $3 a po und, 
though orystals of h1gb optical grad, have the lame valuo as thoae employed in optical in-
11rQmen1e. Caloite .ufflo1ently pure to be uaed In laborator1os tor standardiz1ng purpo.es 
(ot&nd~rd1z1ng opar) .011. for $1 - $2 ~ po und . 

Aoknowledglments and Ref.renoel 

I.tuoh of the information u Sld In this report wa l obtained trom the U. S. Bureau of Min.s 
Infou~t10n C1roular 110. 6468R. 

AddItional ret.r.nol. inolude : 

1. 011ver Bowl0': U.S. Bur. Wino., Re 90rt or Investigations 2238 (1~20). 6 Pp . 
2. H. H. i:1r1k"on: The Spar 1I1no at H.18u.t~dir, Ioeland. l!:!!:.!. Inst. lIin. £ng. (1,20). 
3. 11. H. l:1riklOon, Iooland Spar, Tho .s!!!!.!Z. London. vol. 2~, No •. 280, pp. 157-1 60, 

Juno 1~20. 

l+. H .. nerbert Hughes, Iceland Spa", and Othe", Crysta.la of Related USI', Industrial lUnera1a 

~~, pp. 38'- "3, 1~'7. 
5. c. L. Paraons, Iceland Spar In Uontana, Seienel, n.s., vol. 47, pp. 508-50" May 24, 

1,18. 
6. Anonymou., Rlsource. and Commercial APplioationa of Iceland Spar, Eng. Minins ~., 

p. 21" July 31, 1,20. 
7. Anonymous, Iceland Spar, Preliminary Report, pp. 53-58, CalifornIa state Wining Bureau, 

January 1,22. 
•• D. 'u 

•••••••••• 

~UICKSILVER SURVEY 

Vr . FranciS Froderick, consulting geologist ot San FranCiSCO, haa b.en r.tain.d by the 
Departm.nt to .ake & survey of Oregon quioksilver d.poslta. This survey has a. its object 
the study of poslibilitie. ot enoourag1ng ne. production. Wr. fred.rick hal had a wide 
exper1enoe in .xam1nation and development of quiok.ilver proper~l.s. Hi. report w111 be 
publl.h.d &s a department bulletin as soon aa possible, probably this fall • 

•••••••••• 

NOTICE 

The Portland off1co of the Dopartment. 702 foodl~rk Bldg., 18 1n Zone 5. and the 
address of al l mail to this ofCl0. should include this 10ne number • 

•••••••••• 
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A great deal hal beln said Qbo~t sponge iron, and not everything hal betn oorrect. 

I want to clarity at the 8to.rt one of the points on whioh the,., ha. be.n _iainformation and 

o·ontrovtrsy. Sponge iron 18 not golng to repla.ce ma'8 produotion of pig iron and steel -
aa .ade by the D .. :thDdDX methods in. blast furna.oes a.nd stll.l furnnoes • certainly not in &. 

hurry, if over. Sponge 1ron 1s made from iron orIs by removing most ot their gangue and 
oxv ,~an ('Iontont Yi~hout melting tho iron. there are many ores trom which the silica. can 
only be s'par&ted eoonomi(\ally by molting ~n the bla.st furnilo.'. Further.or"e, it 1s not in 
the provi noe of sponge 1ron to replace tho ordinary grados of 1ro~ and ateel ; but be1ng a 
virgin metal of h1gh pur1ty 1t should be reintroduoed as a lead1ng quality metal for the 
produotion of the r~nest ~t.els anc f or many epooia.l products requ~rlng metal of the h1ghest 
qual1ty. In bringing &bout t ho rebirth of thl& old a.~t, advantage onn b~ taken ot all that 
aodern sc1f't'\ce has to otter QS wol1 Q.!i the latost tochn1que in aetallurgy and handling of 
mater1al •••••• 

Sponge iron i. the oldeat form of iron known to man. The unsurpassed quality of the 
knolent iron. a. repregentod by Dama.ou •• word,y Toledo bl~d •• , the Delhl iron column 1n 
Ind1a, 18 d~. to the fa~t that they were forged from unadulterated v1rg1n a.tal produced 
d1rectly from the ores. Charooal was the fuel. About the middle of the last oentury spone e 
iron went 1nto the discard "in tho ~88tern oountr1es with the depletion of a handy supply of 
charooal and of accI.sible; easily mined ores, under thl growing co.petition or pig iron 
produoed 1n blast furnao •• uI1ng anthrnoite and coke, and oC Ite.l .ad. Iro •• uch pig iron 
and 'orap, the ,upply of which was rapIdly increa.ing. The puddling prooe •• , Bessl.er 
steel, and tinally, open b c ~rth and eleotr10 steel, took itl place • 

••••• 
Anticipate L~ e'abi Range Exha.u.t;,~!!. 

Vltnlly Important chang •• in the A •• rioan 1ron and stell industry may soon begln to 
take _hapt. For nearly halr a century the 1ron ore aarket hal be.n dominated by the ch.ap 
a.nd va.t output of the Ue.abi Range in the Lake Su perior reglon; but no. it. great open p1t' 
are oo •• enclng to .hoY slsn. of .xhaustion. The d •• ands of two world war ~ and tho great 
buildina period of the twenties have brought thil about loonar than expeot.d. ;h, Lake 
Superior reglon will be foroed into more a.nd more expensive under,round .1nins and bene"tl ... 
olation of low-grad, oros on a muoh larser soale than 1. pract1ced today. Cono.ntrate. 
made Crom the lean orel wl11 gradually tnke the plao. of the oheap op.n-pit or •• ··but or.s 
found 1n other parts or the country, low- grade nS .,11 as r1cher ore., .ay then aga1n ooae 

.Pnrts of nn address by ~r. H. A. Brassert made at Hartford, Connoctiout, at an all-1ndustry 
oonterenoe On strates10 mater1nl.; and quotod from. the Congro3s1onal aeoord of the 78th 
Congress under date of Apr1l 22, 1,43. 
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into their own. It they are located near 9ultabl. supplios ot lolld, ga.eouI, or liquid 
fuel and ntar conlu.lng centers, econo.los may onol aore b, 1n their fAvor ••••• 

There can be no questlon as to the sUitable quality oC the Ott' oon.u •• d in the old 
days, They .Irt provod over a oentury and a half; the important qUlstloD now 18 the aotual 
tonnage and quality of the orea rema1ning in the untouched rel,rv •• ; the po.alb111t!,. tor 
eoonomic exploitation; the Qoat of production ••••• 

~. of Making Sponse Iron 

There are many ways 1n whloh .ponge iron oan be aadt. Thl anoient. mixed the iron ort 
with carbon and brought It to a sufficient t •• perature so that a pasty or liquid lIas was 
[or •• d wh10h Gould be 'qullzed or hammlred out of the .asl of .Ital. The .etal .al forged 
or reheated and [orged--aometi.es severnl ti •• s--for the produotion ot , the highest quality 
bart. the original forg •• were open f1rea bloYn with hand bello •• , and later witb belloy, 
driven ~y .attr wheel,. Out of the" .mall Catalan f1roa, ahaCt furnAoe •• ere developed; 
but atlll the •• tal produced w~s a low carbon •• tal which could be forged directly and .bioh 
.a5 not brought to the lIolten stato. It " al only when the height ot the furnaoe wal in­
crla.,d 10 ,that the motal ab::;orbed mor~ carbon from the oharooal and ita fusion po1nt wa. 
thereby lowtred that molten p1g iron oould be produced. Au long a.8 th1. pig 1ron .a. aadt 
from oharooal blown with cold blast, it was still reputed a6 a luperior .etal. then the 
furnaoe grew larger p hot bl~st waS Introduoed, and the fu.l became anthraoito and f1nally 
coke, more impurIties were absorbed by the pig iron and soao ot them wen~ into the steel. 
l{eto.l ma.dfl in the puddling prooess was also adulterated by the use of half of the ae'to.l 1n 
the form of pig Iron and some of the gang~e of the or. wa.s retained. The removal ot the 
l' i1,1,,.,on ,. 'l:\arbon , surfur, phosphorus 1n the p1g iron hal been tho task ,?C the steel proc ••• es 
dev oloped 1n t he past 75 years , f irst t h e Bo.semlr, then the open heo.l"'th and last, the 
eleotric furnace. But the removal of sulfur and phosphorus could never be complete; and in 
those procosses nitrogen and hydrog en, whi~h we know are detrlm;ntal, are abnorbed by the 
metal, though present 1n exoeedingly small quantiti.a. Wheth.r the absenoe oC nitrogen and 
hydrogen 1n sponge iron made w1thout melting--especially of that mad. at relativlly low 
temperatures- ,"Is the QJlswet' , modern scientific research will loon tell UI. At any rat., 
the quality of the orialnal virg1n metal .ad. directly fro. pure orea in the Catalan forge. 
without melt1ng has never been re~chedo 

The prooess I preCer to USe i& a new method for making sponee iron--by ga •• oua, loY 
temperature reduction and oompacting to pro~uce a dena., .etallio .truoture. It u.e. ga.e. 
In8~ead of solld ca rbon as a reducing agent, and operates at vary low te.peraturls, betw.en 
1,3000 and 1,5000 ,. for most hellntltes, and betw •• n 1,1000 and 1,300 0 r. for .agnetites, 
in aooordanoe with tho kind of gas used, pure hydrogen requiring the lo~ •• t temperature •• 
The blaat furnace works at n temperature of ),000 0 P. The g~se. I prafer to use are hydro­
gen or ga.e. oonta ining high peroentage of hydrogen. The prooess . produot. a cont1nuous 
stream of poroul, Ipongy, reduced finel whioh are i •• tdlately Do.pr •••• d or brlquetted Into 
0. denst, heavy stook while still hot nnd proteoted by a reduo1ng atmolpher, against reozida­
tion. ThlSt br1qu.ts Onn be madt lnto finished steel either by meltinG 1n the open bearth 
or .leo~rl0 furnace, or they oan be used directly for the produotion of barl and shap •• by 

forging, rolling, or extru.ion; or t h e reduced powder, it .ade from luftiolently pure ore 
oonoentrAte., may bo us.d by itself or m1xed with other motal. or .u1table lubstano •• 1n 
the powdered ~ot~l industry for the produc~lon of .a.ny high qua11ty metal part. and new 
oommeroial art1cles. 

The DraSlertHCape reduction unit which Is now being 1nstalled at the Republio Steel 
Corporation'. plant at \farren, Oh10. i8 a modlflcation of the well-known Herre.hotf furnaoe, 
~lth a ~ lotted hearth In~talled for flnal reduotion in the bottom of the ~tructure. The 
Herre.hoff furnRe. Is a highly d.veloped unit long uStd for _any purpose. 'uch a8 roa.t1ng, 
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oal01n1ng, dryln" and d •• ulCurlz1ng .A~.rlal.. It. u •• tor reducing iron ore. at low 
~,.p.r.tur •• b7 hydrogen, ho.,vlr, ~. n... thl aa1n .~ruotur. of the furnace bas not been 
ohanged exoept for the addItion of one or s.veral 'lotted hearths at the botto. ot .the 
u8ual 10 or 12 luperlapo •• d rabbl1ng hearths. In ·the slotted hearth, the reduoing gas 
bubble. through the ore bed 1n such a manner that no grain of aatarial can leavi the ru rna~ ~ 

wi thout having bl,n 1n contact with the ga8. In taot, the oharg. 1, .ovld acro •• the hear th 
a nd out ot the turnaae prlaarl1y by the gas. 

Tbt Herre.hoft furnac. 1. a .impl. oylindr1oal vertiaal unit with a Ilowly revolving, 
holloy ahaft 1n the clnter. RabbI •• or t •• th ar •• ount~d on the .hatt and aovt the ar e 
acroll the heartha luoo ••• ively, inwardly and outwardly, turning the ore and exposing all 
of it to the aal. The or. dropl tpoa one hearth to thl other while thl gal flo •• upward, 
eaoh tl.1 tlowln, throUlh the dropping ore and palling over the ore 1n eaoh he&~th a s 1~ 
i. ~urnld o.er by the rabble.. An additlonal quantlty ot gal il inJeoted directly into th ~ 

or. through the rabble ara. whioh are hollow, and get their lupply at gal .troa th. oentr a ! 
shaft. On the upper H.rr •• hoft h.arth. the ore i. dried and pr.h.ated, and on the low.r 
hearthl It 11 partially raduoad. If it requlre. roasting on aooount ot lulphur, Qr it 
requirl. oa101ning, thi. 1. a1.0 aoooaplished in the top hearth.. At any r ate, tho ore 1. 
preh'ated and pr.reduoed to the desir.d degr.e before 1t reaohes the tinal ,lotted reducing 
hearth or hearths in the botto •• 

We hay. de,laned two tor •• or this h.arth, one a V-type, in which thore are a number 
ot oono.ntrio 1 •• 11 V-.haped trough. placed aero •• a large V whlch serves as gas container. 
Tbl la. bubb1 •• through the fine slots in the botto. ot the .ultiple V' 9, and i.par ts to 
the Ore bed a .tate .qu1valent to tlu1dity '0 it tloYI around the hearth t o the disoharge 
end~ ?he gal duct. are '0 designed that any ore fin •• faillng through, in Gase the gal 
flow 1. interrupted, •• Y be .asily remov. d through the bottom. 

?h. other type ot hearth i. built of radial segments, formlng inc lined slots between 
th •• whioh r •••• bl. the blade. at a turbine. The gas t10ws through th.se slots into the 
are bid, aovlng the bubbling, fluent ore stream spirally outWard toward the pOint of di ~~ 
oharge. fhi. hearth deslgn has beln adopted tor the Repub11n plant. The gas 1s Introduo ~ d 

In~o the or. b.d, and the rat. of travel ot the Ore fi nes is retard ed ~nd regulated by th ~ 

rabb1. t •• th. The hearth i. oonstruoted of easily-removable seotions. The de'ign at th ·~ 

slot. pr.vent. ~n7 or. flne. fa111ng through when the gaa tloY 18 Int er~~pt.d. 

'he onlT •• ohanioal parts In the turnaoe are the rabb1ss whiah propel the ore oha~g s 

1n the Herre.hott hearths and which are .eant to br.ak up any possible gas look. in the 
slott.d h.arths. The operatlon ot the reduolng furnace l' entirely automatic and th.rmally 
oontro11.d. PrOVision 1s .adl for the introduotion at gas at various le.el. and exaot 
t •• peratur.1 oan b. a.lntaln.d in all of the h.arth.. The proble. or .tlekin8, due to 
looal t.mperatur. r1 ••• , the ban. or form.r r.duot1on proc ••• es, has thus been .olved 
suooe •• tully. 

Apparatu. 1. S1apl. 

Hundred. or Herra.hoft installation. have given .any long year. ot .ati . raotory .I rvlo ~ 

a t higher t.mp.ratur •• than are required for the ga.eou. reduotion of lron orea. Compared 
to the bla.t turnaoe whloh, w1th ita auxiliary 'qulp.ent, 11 an intrloate apparatuI, thl 
Bras.art-C.p~ low t •• plratu~1 reduction unit i. a oo.parat1vely .i.p1e apparatu.. It work~ 

at 10. t.mp.ratur •• , wh'raal the bla.t turnao. In 1t. lower portion has to de.1 with t •• per­
atura. or around 3,000· F. ,. stated b.for., the blast furnaoe lining ha. to be proteoted 
at the varioul Ita,e. ~1~lnat abra.ion by the de.cending stook, again.t oorroslon by gase., 
Slag., and aha.r tluxing by the high te.perature, 1n thl bosh and hearth~ The ara ••• nt ot 
tn. lower part of tho blalt furna •• 11 not unlike that of a battl •• h1p. Tho blast furnac. 
1. about 100 teet hiah and ohargld not oontinuous1y, but by batches witb an intrioate e1ec­
trloally oontroll.d apparatul. The Herre.horr furnao. on the other band, 18 only about ~O 
f ett hiah and Imallir in dia.eter. Operatlng temperatures In our procisl .111 1n no oal' 
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exceed 1,500. P. The •• nr and toar 1n the Herr •• hott 18, or course, infinitely amaller, 
if only on account or thIs temperature difference. fhe are 18 charged at the top cont1nu· 
GUlly by a ai.ple, well-known type or Ceeder; It mov,. through the turnnce at a oontrolled 
rat.. At the bottom, the revolving rabbles oontrol and In8uI"'8 unito .. a delivery or the 

reduced fin •• 1nto the ohuto whioh t •• da the brlquettlng rolla. 

The reeding or the ore, -lts movement through the turnacI, 1t. di80harge 1nto the 
brlquettlng rolla, are cont1nuou, and entlroly automatio. In the blast turnao., charginl 
of the raw materials, dilcharging of the 11ag and 1ron 1. done In batoh... It 1. not con­
tinucul. The danger ot explollone ln the Bras.ert-Cape reduotlon furnaoe hal been ell.i­
nated, lince the entire apparatus i8 enclosed and constantly under a posit1ve gas pres lure. 

The complete low t.~pereture gaseous reduction plant oonlists or a number or units. 
First, there il the gas prepa r a tion plant; if the gQS oontains sulfur, gas desulturlzing 
apparatus ~Ult be insta lled; where natural eas is used a gal re-foraing or oraoking plant 
il needed. The prepa red oa8 next passes through a heat exchanger and then through a pre­
heater before enterinc the furnac. . For th e compacting of the reduced are at the botto. 
ot the furnace, orlquettine rolls ~re provided, placod immediately underneath the disoharge 
of the reducod ore fine~. Hor. the iron powder i. co~pre.sed while stll1 hot and under a 
reduoing ntmoiphere, forming dense meltins stook briquettes. Ui s oellaneou. equipment for 
the handling of the r aw material nnd of the fini.hed product, such as oranes and endle •• 
belt., a gas washer for tho cleaning of the spent gase., control apparatus and instruments, 
complete the instal latio n. 

The gaa Cram the coke oven maina flows throueh the various preparatory .tages and into 
the reduction unit. The spent gase& issuing from t he top are washed to remove the water 
vapor, the product of the reaction. Half of the ga8 i& roturned into the direct reduction 
unit; the other half is sent back into the steel mill gas main, there to be consumed 1n 
.teel mnk1nc and heat ing fur nace s. The removal in the process of oro reduct10n of some of 
the hydrogen contained in the coke-oven gas results 1n nn increase or i ts heating value 
and Its lumino s ity, 80 that the gas becomes Da re suitable both as fuel 1n the steel works 
rurnace. and for other use9. 

Low operating Costs 

The coat of operation and maintenance of a low temperatu re unit will naturally be less 
than that of a high temperature molting apparatus such ns a blast furn ace, with all it. 
expen.ive mach1nery and equipment. Tho operation at the low temp~rature reduction plant iB 
entIrely cont1nuous, practically automat1c and under complete control. It i. certainly 
oh.aper to op~rate than a bla.t furnace and It. ooke plant, both or whioh are high-te.pera­
ture equipment which have to be discharged periodloally, and .till have manual and lnter­
mittent (eatures in the operation and muoh oomplioatod aux1liary equipment. 

In my experience, a gre~t many ores have been lnve.tisated; and it wa. round that it 
wa. ealler to work with our high-grade eastern magnetlte conaentrate. than wlth any other 
ore.. Yost mlneral. in ~hioh the gangue ls tree can be used Cor thi. purpo.e. Suoh or •• 
wl11 be .ubJeoted to magnetio ooncentra tion berore or after reduotion and before briquet­
ting. Iron orel become magnetio upon being reduced wholly or partially to the .etallio 
Itate. Therefore, magnetio oonoentration become. po,.iblo after pas.ing the or. through 
the low-temperature gn8eou.-reduot1~n prooe •• , even when using hematite. and other nan­
.agnetic ore. . AI long as the temperature remains below the li.it ot magnetiC per.eability, 
a. it does 1n this casl, thl. magnetio conoentrat1ng .tep might be taken arter reduotion 
while the reduoed are tine' are stlll hot. Or they osn be lub.erged in a coo11ng liquid 
and then .ubJected to wet magnetlc ooncentration, reheated in a reducIng ataosphere and 
bri~uetted. At nny rate, the oontinulty at my process need not be lnterrupted. 

There are however, ore. 1n whioh the gangue, although Cre., i. so intimately aS800i­
ated wIth the iron oxides that separation by walhlne, flotation, magnetio, eleotroltatio 
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8eparatlon, or air tabling 1s not eoonomically feaaibl •• 
l ef t 1n the orel after po.siblo ooncentration Inters the 

In that case, the exoess gangue 
sponge iron briquette, with th o 

r Aduced iron. The briquette. oan then ba •• It.d 1n a oupola, a rotary or tilting furnac e , 
and the molten gangue .eparated by the u8ual way troa the aolten •• tal by flushing it of f 
with th o aalten slag_ The .alt.n •• tal, fr •• fro. ganguI, 1. transterred to the open 
hearth or eleotrl0 furnao. tor aonveralon into at •• l. 

'rhon there are many ore, 1n .. hiob the iron oxide. are 80 t1n.1)" dispersed or intor ... 
:n1.ngled with the gangue that no adequate separatIon 1. po.sible exoept by exc.eedi ngly fhHl 

grind i ng, oau.lng the (or.atlon ot Ill ••• whloh oannot b. handled. Or the oxides aay be 
oh ~mlually oombined with all or 80 •• of the gangue Go.pounds. Such or •• cannot be us ed 
ror the produotion ot irob and .t •• l e.o.pt by .11t1n8 1n the blalt turnac. or by ohemi onl 
so lution. 

I believe that the dir.ct roduotion proc ••• orter. the proper •• thod tor the reoover3· 
of titanium, vanadlu., and ahro.!u. valul. oontained ln or ••• hlob oannot b. work.d econ~ 
01310411y at pralln'. Pyrit •• re.idUI. and roll loale Are other pOlalble raw aat.r1all. 

Sponge 1ron 11 an Ixo.ll.nt raW aat.rial 1n the .anutaoture ot hlah-quality .t.ll on 
3.,~ ount of It. ar.at purlty, thl praotloal aba.noe ot aulfur and pholphor"s, the taot that. 
it 11 not contaminated like sorap w1th hararul and unoertaln oonltituentl, and 0.1.0 the 
fl bs eno. of nltrog.n and oth.r har.Cul 'a • ••• 

~~T Too Good To Replace So~ap 

The .ponge lron prod,uoed 1n the low-temperature ,.aduot10n proa.lif8 1. tar too good a 
1H!.torlal merely to replao. lorap, oven the highest grade ot sorap, al thou&h in tne presen·t 
. morsonoy thAt will bo its firlt tunotion. The tull value ot this produot oan only bo 
~h o.n whon ~I.4 Iub.tantlally alon_ in the .aking of tho tlneat .tee18 • 

•••• * 
Thue tho new low.temperatur. ga.,oul reduotlon prooell otter ... ohanoe to lndustry 'I ; l~ 

re ve rt from the hlghly oentralized integrated un1ts to loono.loal a .. 11-80ale operatlon . 
'i' hi s makol pOl sible the dl s tribut10n ot a nu.ber ot 1110.11 sponga-iron plants fe.d1ng l o ..::~ l 

lndUBtrlel and oreating employmont in .mall towns and rural oom.unit1 •• without disturbi ng 
t he eoono.l0 equ1librium of the 1nd~ltry at large • 

•••••••••••••••• 
lIUIING NOTES 

.:?'O uth .. 8stern Oragon 

The Pa01tl0 Company, whioh has leased the Sordy Chro •• prop.rty louth ot Oa11ee,. ha p; 
s hipped it_ fitth earlqad of Ore in 1,4,. Work wns delnyed thi' Iprins by unusually honvy 
9nowtall. Th. aooel. road to ~ho So~dy property, bu1lt last year by the 51.kiyou National 
Foreat Sorv1ce, 1s 1n good oonditl~n. Orayel haa been plaoed on the .ott! r spot.. One 
chro me area i, blins diamond-drilled by the ooapany. rhe Ore .hipped wns ain,d on the 
V10 let 01alm. 

So •• ohroa. hal bt.n .hlpPld tro. the Il11noil River area throUlhout w1nter. 
Uil11d. Robertson of the Or.,on Chro •• Wlnoa, and Ra .. er and Neubert .ere the prinoipal 
shippers. Both Plsher an4 . Ander . on, .&n4 Ja ••• G. Gallaher • . hav' .ohto.t ready to shlp f rom 
the ir clalil' on Re<l . D~g .Q~tuk. Chr.olllte prop.rty OYnor. 'West ot the 111in01s Riv·er ",re 
actlve and ara pr.pa~ing _ to .hlp. fhe Slnniok Intereat. are bu1lding .• road to the eheteo 
dlvide wher' th.ir propt.rty i. litua'\.d. 

Stveral ohro.t optrator. have b •• n lnvestlgating tha pOI.lb111t1es ot oonaentrating 
10wo gradt or.,. The •• ore. oont~1n hiah-grade ohroalte Irain •• ixed wlth gangu.. !!!!! 
~rothlr . and Jon •• have a l.al1 oono.n'\rator 1n opiration on Bloody Run about 3 ml1 el la&t 
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of Grant. Pale. It 11 reported thnt the plant hal a oapac1ty ot 18 toni ot or. per 8.hour 
.h1U. 

Work on ohro •• propertlo1 in northern Calitornia wal hald up by Inow oonditione until 
lat. 1n the 'pring. A period ot pltnsnnt .pring .Iather wal follow,d by rain .tor ••• hloh 
80ftened the road. and .ad. hauling d1fflcult. Heavy hauling troa 10.' ot tbe proplrtle. 
'4' beaun durIng the latter part of Juno. At the High Plateau mlnt a lower adlt hal b.en 
driven to out n •• orl. It 18 reported that the Crlscent·Paoltl0 Company has encountered 
additional Ore on their property .,ot ot tho Hlgh Platoau~ Dev.lopmtnt .ork 18 bllnl done 
at H1gh D1v1d., whirl a .hart 1. b11ne sunk to out add1t10nal ore. It 11 reported that the 
1Ylon or frenoh Hill dlpooit. nre Ihowing up remnrkab1y Will. Ven nnd equlp.ent have gone 
into the Cyolone Oap property of J. K. Romson and .hipmente will be madl a. 800n &a road 
condltion. wl11 per.it. Mr. RlmOln 11 nllo operating the Snowy Ridgl chrom. property on 
the Oregon-California boundary, southwe~t ot A8hl~nd, Oregon. " 

Anthony 8randenthaler, C'Brlon, Oro~on, i. pr'parinc to .hlp oopper or. trom the old 
!!!!! oopper aino in thl Takila. diltriot, southern Josephine County. 

The GrantD Pal. field office ot tho Department hal biun moved trom "400 East Itln, to 
714 Ealt tlH" Streit. Part. or t.hl laboratory eqUipment. has b.en moved t.o thl Portland orrl01 
ot the Dlp~~t •• nt whore thl allay1ng w11l b. done. Although no aloaying will bl doni 1n 
Orantl Pa •• tor tho duratlon, .amplGG troa .Iatern Orogon should be subm1tted to thl Qrants 
PaDI otrl01 whlre aSIAY reoorda art tiled 0.8 thlY wire berore auspenslon or local as lay work. 

Northlaatlrn Orlgo~ 

The ~hlr Lod. quioksilvlr property nlar Round Wountain, east or Prlneville, Crook 
County, operatod by Gilkoy Brothers, Is installing a Taahing and concentrating plant to 
treat orl from surfaoo mining. A contract hac been let to loui. Johnson ot Eugene to .upply 
tho plant w1th about 1000 yard. of m~t.r1~1 per d~y. About.10 ton. ot oon •• ntr~t •• w111 bo 
produoed and furnaoed. The plant 11 Ixpectod to be in produotion by the 1aat at July. 

Anthony Brandlnth&lar haa taken an opt1on on the Gray Eagle antimony alne near Baker. 
Extenaivi dlvelop.ent work 1. planned and " antimony are no. 1n 41ght wll1 be Ihipped. nper&~ 

tiona art Ixplcted to Itart about July 20. 

Thl Ellli Mining Company w1th Ixtenlive holdingl in the Bourne dlltriot, Baklr County, 
luppliel lilioeoul or.~ to the Taooma Imelter. 

Th. Shanchai Guloh placor mini owned by »r. H. P. Laabart, Sparta, Oregon, has beln 
llae.d to Uri. L ~uees' and Urs. E. Warrel, Baker. A vain or quartz ory.tal found on the 
property i. being invostigated in order to dotermin' optioal quartz po •• lbi1itill. 

Thl IOlland Spar 01a1mo looated about 25 m1le. ,outh oC Vall, Ualhour count" and 
oTnld by Wl11iam Ultavla and U. P. Tonnins, Bal •• , Idaho, are undlr lla'l to W. M. Sob.eykal 
and ,. L. Yuoklnatura, Bol.e, Idaho, who are" dolng ~evelop •• nt work. This property wal 
1nve.tlau.tld by the Sta~. DlpG.~"t.ent rlolntly and epeei.en. or poalibl~ optioal grade have 
be.n obtainld tro. nlar the lurtacl. Sitter quality material i. bling .ougbt by delp.r 
dlVIlop.lnt work. 

• ....... .. * 
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ALUUlNUU PROM CLAY 

Introduotion 

Light motals 1n large quantities are essential to winning the war. They may be ex· 
plcted to oocuPY an Incr.a..:slngly laaporta.nt po:ll'tlon 1n the post-.a.,. picture. ate ho.V8 o eased 

to marvel a.t rapid tra.vel by a,ir to nearly any polnt on the earth's surfaoo, but we Call, 
genorally, to oredlt llCht metals and their alloy. Cor their purt 1n a1r-travel dovelopmont. 
~luml num i8 by far the "most important or the light mltal., and in Ylars to oo=e bid. talr ~~ be· 
eoa, .IGond only to ateel among the metal a 1n 1ndu.tr1al 1mportanoe. 

Dauxite, •••• ntially aluminum oxide and oombin.a water, hal beon the ore trom which 
aluminum has been roduced, excopt 1n Germany. Th.re, beeauoe oC pre-war deticienoy 1n 
baUXite, some aluminum (reported to be approximately 50,000 tone a year) waS made from clay. 

High-Grade baUXite, formerly used exolusiv.ly Cor domestio produotion or alumlnum, 
oontalns 55 poroent or more alumino. (aluminum ox1ele) and 8, peroent or less of sll10&. Clay, 
on the othtr hand, is oompostd es.entially or aluminum silioatos whioh oontain a muoh lower 
pero.ntage ot alumina and very muoh higher peroentage ~ r all loa which Is chemioally oom­
blned and must be .epa.rated. Therefore It 1s evidont t.hat bauxite ls superior to olay a. 
a souroe of •• tailio aluminum. Why then oonsider olays 1n oomp.t1tlon with bauxite? Th. 
anaw.r ie that, mlasured by the pr.s.nt and potential demand tor m.tallio aluminum, the 
United State. is laoklng in suitable bauxite roserv... It tollow. th~t the United States 
i8 dependent on for.ign bauxite Cor its aluminua. This may b. 'atlafaotory 1n peao. t1 •• , 
but it should not b. neoessary to emphasize the hazard of dep.nding .ntir.ly on Corelgn 
souroes of .uoh 0. vital material. W. have experienood tho unpleasant r.sults of our own 
n.gligenoe in establishlng suffioi.nt and sare supplies ot suoh n'o.ssitie. as rubb.r, 
tin, and qu1ninl. 

United States Bauxite R.source.: 

Goyernment &gencl.s 1n 1,41 .stimated that domestiC high-grad. bauxite r •• erves 
amounted to ',343,000 long tona, and that low.grade bauxite havina an average grade at 50 per­
.ent alum1na .. nd 17 porotnt . W.a totaltd approximately 17,"7,000 ton. . By far the largest 
part of do.e.tlo bauxite - about B5 poroent - ooours 1n Arkanaaa. 

Sinoe 1,41 0. oonsiderabl. part DC thiS reportod rlserve at high-grade bauxite haa 
probably been us.d up. P110t-plant work on utilization ot low-grad. bauxite haa be.n done 
and so •• of this .at.rial is noy being UDed. Probably .cst of our or., howevlr, is pr.s.ntly 
oomlng trom Surinam and British Guiana, as the submarine hazard has oons1derably leaaen.d. 

'oreign Bauxite R.serves 

Ferolgn d.posits of gr.ateat importanGe to this country are tho.e in British Guiana 
and Surinam (Notherlands Guiana). Large res erves aro known and unproapected arias which 
are potentiAlly important cover many .quare m1le.. Shipments of baux1te ' trom both countries , 
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mainly to Canada and t h e Un1ted Stat.s, have incr.ased siveral time. 1n volu •• durins 
the past fe • . years. 

Ih Europe the beat known bauxite deposits are 1n Franoe, Hungary, Italy, and Yugo­
slavia, all of which production 1s controlled by Germany. Complete lnfor •• tion on U.S.S.R. 
1s not avail ab le, but a largo aluminum industry has be.n built up. 

Impor+'~nt deposita of bauxite occur 1n the Netherlands Indle., also 1n India, Northern 
Ch ina, and Indo-·China. The Island of Bintan 1n the Netherlands East Indies hal produoed 

hlgh w grade bauxite for many years. Wost of the pro~~ctlon .ent to ~apan. At the present 
time Japan control. very largl rea.rve. 1n oonquered ~r.as and is reported to be exploIting 
the deposIts us rapidly as possIble . 

BauxIte deposits have bl)en developed In Southern Rhode.la, Bratl!, :\. :,: d 'Iustra l i ;). , ' .. :ld 
ocourl*.n~e. ape known In variou' other c c :..: :' trlell l nclu.dlne: Venezuela and Honduras. 

True clays are finely - divided alumlrtum sIlicate. which contain water ot ooablnation. 
Commonly, clays are plastio when .. et, but the term 18 also applied to oompaoted earthy rocks 
which have ~it "tle or no plastleity. The prineipal olay" minerals are kaolinite, dl~kit., 
naorite, montmorillonite, beidellite, halloyalt. , allophane, and nontronlte. Clay depo8it. 
contain varyIng per~.ntage. of impurities, and it tollo ... that there 1. a .. ide range in the 
composition of clay deposits. 

Next to ston •• for .. eapona, probably olay 1_ the moat Qnoi.nt or can-used rock. or 
minerals. Down through the ages use of clay has been Intimately conneot.d wlth aan'. 
dally 11fe - in house., In household utensils ranging in type trom the Latin •• erioan 
olla to the finest Dresden chIna~ for refractories, Cor t1les "of wide " variety, tor foundry 
materials, 01l - .ell drilling mud, tor filtorins and ~leaching mediums, tor a wid. variety 
of 'l{'illersn, tor san1tary wa.ros, se.er pipe, eleotrical porcelain, terra ootta, and 
abrasives c F1nally,.e oome to the latest use and posslbly that ot great.st tuture 
Imp~rtanoe - a lource of metallio alum1num. 

Clays may be classif1ed aooording to use" mIneral ~ r· I> f''!1cterI8t108, geo10g10al ooour· 
renee, or burnIng qua11ties. If oiassified accord1ng to Durning oharaoterlstios, in gener&1 
high alum1na clays arl the best refraotories. 

"Alumina from Clay" ProJeot 

In 1938 refrac t ory clay depOSits of western Oreaon .ere described by 111son and Trlaaher*" 
and this report wa f, t he basts of the clay exploration program 1n Oregon conduoted by the 
U. S. Bureau ot M1nes and t h e U.S o Geological Survey. Two pr1mary taotor. influenced the 
rederal bureaus in their sel eot1on or depOSits to be explored. These tactor. "ere high 
alumina oontent and favorabl e 1 ~u loatlons Cor develop1ng alar" reslrve 1n .ll110nl ot ton •• 
DepOSits near Molalla 1n Cl Po ckaID48 County and at Hobart Butte in Lan. County .,re •• leoted 
for investigation. Exteh siv8 drilling and sampling has been done at both deposit. w1th 
enoouraging results 9 Be that these depOSits, together with a third at Caetle " Rook, WaShington, 
arG known to be se.tistactory in quantity and qual1ty for an "alullillna froll clay" project. Suoh 
a proJect has been set up by the Columbia Metal9 Company, Seattle, ba.ed on the ammonlum­
lulphate pr ooess as developed by the Chemical Construotion Corp., a subsidiary of the Amer10an 
Cyanamid Co. The prooess haa been examined and approved by the AlumIna Coemittee of the 
National Aoademy of SCionce., nnd t he ¥ar Production Board has authorl&ed a .emi-co.mercial 
plant, reportedly with a capacity of 50 tOll ~ of a lumina a ~ 6y ~ the crude olay requir •• ent 
would be of the order of 200 tons a d~y . Possible s ites for t he plant have been inv •• t1gated 
by a represe ntative Ilf t he War Produotion Boa.rd an ~ : y engine.er. of the Che.loal Construotion 
Corp. but no deciSion has been ann~unc8d . the ;at~ st report i8 that the matter 1. 1n ab.yano., 
the rea s on e iva n beinB manpower shortage In nort~ ~ eetorn Orsgon and Washington. 

* Bulletln No.6., Prelimlnary Report ot Some ot the Refraotory Clay. ot We.t.rn Or.gon by 
Hewitt Wllson and Ray C. Trlashar, Oregon D.pto of Geology and Wlnera} Indultrl ••• 
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Aside from olay, the maln raw materials required for tht prooess are ammonium sulphate, 
sulphur1c aold, all or coal or both, and 11mestone. Ammoniull acid sulphate 18 added to the 
oalcined olay and the mlx\ure digested. Aluminum goos into solution a8 a ll.onlua aluMinua 
sulphatt, and may be •• parated froa the solldl - mainly 8111ea, Nitaillo OXide., and insolu­
bIt lulphates. The aoluble sulphatls art thin subjected to a 'trl •• ot orystallizations 
and pr.ol~lt&tlon8 uhtll purt aluminum hydroxide results. Alumina (AI 203) 1s obtained fro. 
&lu.lnu~ 'ydroxld. (A1 2 (OH)3) by oalolnlng. 

It •• y b, pol.ntld out that the end produot 1n ths first st.p to obtain mltallio aluminu. 
11 alumlna, the oxide, whether the original materia~ be baUXite, olay, alunlte, or any other 
alu.inou8 ~aterlal. After the alumina is obtained the reduction to .etallio aluminum by 
electrolysis in n oryolite bath i. a standard prooeso o 

Importatloo of Pilot Plant 

Supplies of clay for the produotion of alumina are limited only by tho "out .. orc" point 
of poroontage oC available aIu.ina oonta ined. Naturally, physioal oharacteristios ot the 
deposit, location and transportation facilitle., water s~pply, and availability oC electrio 
power and fuels have a direct bearing on the feasibility oC any proJect. But gonerally 
apeaking dOllestic reserves or high alumina clays are very large. HO"'V8 't', they nrl or no 
yalue whatevor al a souroe oC alumina unless a workable prooess Cor treatment il developed 
1n detail in a large pilot plant. Only a plant operating under aotual working oonditione 
on a soale large en~ugh to simulate a commercial operation would provide the information 
required for design of a large oommercial plant or plants. Th1s i. a mat ter Cor the govern .. 
ment as it is of direot interest to all the people. The outcome of a future war m1ght de. 
plnd upon our ab1lity to produoe aluminum Crom domest1c aeposits . The large aluminum 00.­

panies hnvI souroes of supply ot baux1te 1n th. Ouianas, ancl do not have the nlcessary 
incentive now 'to ba11d ;).n IIfI.,AlUlina frnm olay'! olant, whieh, so ra1" a8 .1 now know, _ould be 
IIhigh cost" cOllpu.r l3 cl. t,o a plant using ba.uxite. 

Plant Location Should be In Northwest 

A.ocording to present praotioe· alumina is made i u P! tlr.t. located at East St .. Loui. and 
Woblle. The required amount i8 then transported acr08 ~ ~he continent to reduction pla.nts 
1n the North •• st where inGot aluminum is produced . Th:~ is indeed an exoessive amount of 
transportation. An alumina plant located 1n the N~ r thw' 3 t ~ preferably on tid.~ater, would 
appear to be the logical answer. 

O~egon hi e h-alumina 013Y6 art rllatively high- grade an~ ooour in large quanti tie. -
of the order of many ~1111ons of tons 1n the two deposits par t ially explored. Other un­
explored deposits in western Orlgon are known. Part!oularly favorablt oonditions for an 
alum1na plant prevail in nor1.h .. eatern Oregon due to the availability of nonneville power, 
ooal, ntarness to ocean transportat10n, excollent working conditions, and proximity to 
established aluminum reduction plants at Vancouver, Troutdale, And Longview. No othtr 
part of the country has so m&ny favorablt conditions. 

Price. 

Aluminum was first 1solated in 1825. It re~ain8d more or Ie •• of a laboratory 
curlosity for many y.ars. In 18 SS· the prlco was ; U3 a pound. In 1886 lIall ln th1s 
oountry and Heroult in france simultaneously dis eovei"ed that metallic aluminum oould 
be produced eleotrolytioally Cr om .a oryolite ba. t h . thi s rl j s cover), gave birth to the 
aluminum industry. In 18:10 the price " u. s +2 ~ Ja , 11 pound . t.;.' 15'00 the price had been 
reduoed to 23 cents a pound, and now t ho no~ : na l ~uG tatl on f or ingot aluminu~ is 15 cent. 
a pound . These succossive reductions in prl c.. -re f io c t the .s triking growth of the industry. 
AI the scali of operations increased, unit C 0 8 ~ 9 wore reducod. But reduotion in costs was 
nQt due entirely to increas~d soale of operat1o n s o In no other industry has the skill And 
ingenulty of Amerioan metallurc1sts been more cl early evident. 
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Domestic crude bauxite (not dried), 50 • 52 percent alumina, 10 quoted by the 
Engineering and Lllnlng Journal a.s $5.00 per long ton (2240 pounds) .. Of course no OOID­

parison of the va.lue of orude cla.y on the basis ot alumina content may be made trom this 
quotat1on because there 1s no present market for olny for production of aluminum. The 

only means available of arriving at a gross, potential value ot clay suitable for pro­
duction of aluminu. 1s to · Multiply the alumln~. content ot the clay by the market price 
of aluminu_. This g ives a distorted figure, as the "alumina from clay" pl a nt must sell 
It ~ alumina to nn established reduction plant at a prioe •• t by the reduction plant . 
This price has been reported to be $50 per ton plus freight. 

It 1s ot lnterest to compare this price tor alumina with the gross value ot metal 
co ntained. ~luminQ contains over 50 peroent aluminum - say 1000 pounds to .the ton. 
This means a groGs value o't $150 per ton tor material ooating $50 a ton. The ditf2rence 
is ot COurse used up to Q oonsiderable extent in labor and coat of power and supplies 
required to produce aluminum from alumina, plus amortization ot plant. Nevertheless the 
industry has be.n very profitable, and, a's it is quite w.ll known, it is largely con­
trolled by a single oorporation. 

Post~War Prospects 

Of all the non-ferrous ~etals, aluminum is 1n the most ravoraple posltion tor post­
war bU3 iness because of its increa9ing use as a struotural material. fhe industries 
which are likely to expand most in the post-war world - tho.e conneoted with transpor­
tation - wl1l require large quantit1es oC the metal. Compared to the copper 1ndu stry, 
which is taking a beatIng 1n this war in depletion or ore reserves and 1n rigid price 
re s trictions aocording to various quotas, the aluminum industry should go into the post­
war psriod ~tronger than ever . Ther ~ has been no price restriction on metallio aluminum 
exc ept that established as Gconom1c by thG industry itself. There haa been depletion or 
do mestic r.serves of high-grade baux1to, but th. known reserv.s of this grade have never 
been large. In rece nt years the industry ha. depe.nded largely on the reserves in the 
Culanas. In point of contained metal these foreign depoat t. are very large, .. i th addi­
tional large potential reservea in unexplored areaS. 

From a long range viewpoint the aluminum industry i a youthtul; it is still growing , 
On the other hand the domestie copper industry shows sign o of age - premature age. Ita 
output will shrink because of exc.saiv. depletion ot re" ~V~5 and burdenaomo taxes - con­
diticns largely due to IIhort- fl i ghted policies or Waahington tl ureau... In norll\Q.l t1mes 
aluminum and oopper are compotitive in ce~tain 11nea. Undoubtedly aluminum will b. 1n a 
rGlatively favorabl. competitive position 1n s.eking pOlt-wa~ bUlin'.', Expansion 1n 
application of light rtl etala and thoir 0.110y8 will continue, ar.4 domestio high"'aluNina 
clay deposits •• y, in the future, e~s1ly prove to b, the baokbone of the aluminum 1ndultryo 
It will b. n'Ge~ 3&ry t o tur n to them 1n t1rue, and 1t would b. the part or wi.dom to york 
out the metallurgy on 0. Gorome .o in} soale b.fore another .mergenoy str1ke •• 

F.W.L ~ 

NEW FORM FOR ACCESS ROAD APPLICATIONS 

In order to standardize the originnl appl1oat10n for acoea. road a'ilstano., the 
Public Roade AdmlnistrBtlon hal prepared Form PR-OA-3 to bo used by appllcants, Th.se 
forms provIde the minimu. of infor~atlon neoessary to Inl t 1ate ~ proJeot or oonstruotion, 
improver.aent, or maintenanoe of a.coess roads to so uroe. oC ' r~'" materia-Itl. U.e of the new 
form does not ohange t he procedure Cor obtaining asslstanot e Form. PR-DA-J, whioh should 
be filled ou t in duplicate, oay be obtain.d at t he ~ ortland Ofrloe ot the Department or 
rrom dIstr10t offices of t he Publio RoadS Administration. 

*********.*******. ** 



August I 1243 THE ORE.-DIN 51 

"Doen 

A tal_ of the North Country. 

I first met "Doe" 1n Dawson about 18,8. He must have had more ot a name than that, 
'though 1 hev. nlver heard it. At that tim. he looked to be about )5 Y'Q~. old .. a youngleh 
man who •• hair was prematurely graying at the edg... Doubtless on. real on for hie youthful 
app.aranc ~ ~h .n I law hi. r.cen~ly was a splendid n •• 'It of teeth . that he had Ju.t had 

!!la d. 1)"1 ,unoouVlr, B. C. H ... 0.8 .0 proud of them that h, 1I00d. the trip down to · Portland 

10 I could a •• thlm. Jur1ng our v1sit Doc gave ~e the substance of the story that rolloy •• 

Doo 1_ a placlr mlner and hal a 11&t.bl. oonol 5sion noar the head DC the St.wart 
river among the "Four .. leaf C lover" lake.. Last .inter he drifted a lot of old whlte channel 
stuff thnt pro ved pretty good; 4nyw~y h. had botween a ton-and-a-hnlf and two tons of gold­
dust nnd nU88QtB at the clean-up ln Uay . That's a lot of gold 1n Qny aan'a oountry; too 
muoh to mush out .1th pack-sacks or .1Ids; and anyway there .erllnt enough aul •• ln the 
Yukon QQs1n to hand 1. it. So Doc started in a .ood8-.ad. oanoe, do~n the St.wnrt river for 
Sllkirk in order to arrange for a couple of pontoon planes to oome 1n tro. C~rcros. and take 
the gold out to the railroad'. 

Running the Ste.art proved lasy the first two days but en the third a land-sl1p declded 
to occupy a bind 1n the river · at the S .U:I time that Doc and his Cnnad1an "white water llan" 
wore shooting P4:Jt in their oanol. Doc w ... the only sur'"livor, - lan8 everything in the way 
of equlp~ent savi his Hudson ' s Bay knlfl nnd a waterproof match case, but minus his false 
teeth. He W&II about 175 miles due cast "from the knowlodge of Providenoe", in thea west 
foothills of t he Canadian Rockie, and no eats. But ,Doc W&S resouroeful • whloh gOls Without 
aayin g if a man stick. with t hl Yukon country for n.arly halt a oentury. H' notloed bear 
s igna along the bank of ~ho riv.r al ' ~ so, the re being an old spruce burn nearby wIth pl.ntT 
of down loga, he r1gged a. deadra.ll ·"her. any InquIsitive bear Ixa.mlning the fish1n, proeplots 
would be su re to set it. H. had no b~lt, but com. dusk h. enscono.d hi ••• lf in the machine 
as bait, taking the f1tty-fifty chanc. that the bear would come Crom the right direotlon, 
whleh h. 414. Whon hi. boar.hlp trlppo4 the key-log h. got hi. furry 014 ba.k brokon. Do. 
promptly finished the Job with his Hud,on's Bay knlf. - ~hleh tools are probably bett.r than 
the legendary Toledo blades tor .dgehold1ng abillty . 

Doc built a fire, cut ott 8. hunk of bear-mlat anc! ;, .. ae. ated it, but the bear was no 
spring ohicken and had evidently had a hard wlnter. 00 0 aaya "MultIply the tough.st .teak 
you ever law by about 2 ,000, 8ubtract the gravy and you ha· ... : SOli' idea. tI He Simply couldn't­
"gum" that beo.r-lIea.t, and that WAS a. finalIty. But reaourc8 ful Yukon.r tha.t Doo wa., he 
wasn't goin g to be stuck. He whittl.d down an unspllttable Yukon biroh; out 80m. pi.oe. ott 
and by dint of t~king some clay i~prosaions of hi3 Jaws and faithfully oopylng them he 800n 
had the groundwork of a set or teeth . N.xt, he took the benr l • Jaw. ov.r to a convenient 
rock-pil., knocked out an a~ 5 0~tment ot teeth, bored holes with tho knife point in his 
wooden frame., mounte d the t n&th therei n and proceed.d to eat tha.t bear with the bear l , own 

teeth" 

Next h. should' ~ ed a large hunk ot meat and a pieo. or hid. to sleep under, and mad. 
thl dlttano. to the Yukon oppos1te Fort Selkirk in l.ss than a .eek. HI shortly spott.d a 
coupll or ohapa in a boat and by Signaling them induced them to 00 •• close enough for a 
good look. They would come no tarther, b.cause Doc was wearing hi. handioratt, had two .eekl 
of grizzled beard, and hie bearskin over his shouldlrs. 

Those boatmen beat it acroSS to the CN'.t}JP station I.l ~ the tort and shortly atterward. 
thre. bravi "mountie!" armed with rifle. QAm' and re80u e-a. D., o. They kne .. hia and trom then 
on hie troubl.s •• re ov.r, .xoept that h. had to oon. out and get 80 •• t.eth th .. t fitted 
b.tter because the one. he 'made 80 rortuitou ~ l y mad. hi. gu •• so •• what sore. 

*This story was related oy Gee. ~. MoDoulall, oonsult1ng engln •• r and ~atent expert and good 
fri.nd of the D.pt. "u.o.cklf

, who made the Klondlke rush and stay.d th .... 80.e Ylar. bloaul, it 
slemed 11k. a sood idea, has a fund of atorie. a.nd hil owu way of telling them. He do •• not 
vouo h for ~he aoou .. aoy of Horth Country storl.s b.yond his 0 ... k.n. Would you? 
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COAL UTILIZATION 

The follow1ng 10 t~kon from tho July, 1943 1"UI of Orogon Purohal1ng NO.8, pub111hld 
by the Purohaaing Agent., AS.Delation of Oregon. The item I, timely In that both trana­
portatlon and rue I auppll •• art 80 erltloal. 

The British prograa whioh IIpecta to obtain JO~ gre~t.r tntrgy from ooal utilization 
and also ootain & more direot production of coal by-products (Brltlah Coal Utilization 
Rea'arch Assooiatlon) might •• 11 b, givln aort attention In thl1 oountry. 'or the .oat 
part w. art primitive 1n our coal utilization. Coal .111 ab~orb about 25~ of water, and 
common praotioe Is to ship water-Boaked coal. Not only Is it wasterul In trBnsportatlon 
to ship raw ooal, but it Is wasterul to have to dr1ve orc the contained moisturl in burning. 
Dried and briquettod coal givIs high Itf1cllnoy, burna regularly and Ivenly, par.lt3 u.e 
ot lower grQde., give. off lias amokl. Introduotlon of th. ohe.ioal by~produot plants 
at the mint .outh also providl. bitter utilization of all grad.s of the ooal, furniahal 
the moisture-proofing material for thl briquette., and would dlverslty industrial Jobs 1n 
dlst~lotl now hamplred by single-industry stagnation, In this oountry some re.earch haa 
been alons the lines of mixing powdered coal with fuel oil for burning under indu.trial 
boilers (u. ,5, Burea.u. of Ulnls). As muoh a.s 40~ p"wdered ooal II .GIi.xld with the oil. 
Resulta of the efrlallnoy t.sts have not yet been published • 

•• **************** •• 

BULLETIN PRICE REDUCED 

The prlce of DepArtment Bulletin No.4 by H. C. Sahuettl issuld In 1938, has been 
reduoed troll $1.15 to 50 aents. A survey of quloksilver dep08its of the state is Deing , 
made Cor the Department by Francis i"rederiok, consulting geologiat of Sun Pro.noi8oo, and 
results will De published as 4 bullet1n so=et1~e this fall. Thil report will not, however, 
duplioate disoussions of the oconom1os of tho 1ndustry and metallurgy g1ven 1n , Bullet1n No.4 • 

•••••••••••••••••••• 
DERYL SALABLE AT IIETALS RESEnv!:' DEPOTS 

Metals Reserve Company w1ll purchase olean beryl crystals de11vered 1n .acks or othlr 
.uitable conta1ners at Purc hase Capots under tha foll owing ~o hedule: 

Spec1flcat10ns: for beryl ora to be acoeptable, the BeD content must be 8~ or more 
and in the Corln oC o'lean orystals, ,oobbed free of waste. 

Pr10e and Quuntity: Larg. Lot. (In excess of 2000 pounds), payment will be made atter 
weighing, sampllng and analysis (this include. moloture determination) on the basi. of $120 
per dry short ton for lO~ BeD gr ade ore, with an inorease ot $12 per dry short ton Cor eaoh 
one percent (l~) of BeO in exoess of lO~, and a decr,aae of $12 per dry short ton for eaoh 
one percont (11') of BoO bolow 10% to I. .1n1111111 of 8': DoO: Fr .. otions prorated. 

Saa11 LotI (200 to 2000 pounds), which do not warrant the expens . of sampling and analy~ 
.il wl11 be puroha.ad, after wei&klng, on sight inspeotion by the Agent on tht balll of $12~ 
per dry short ton for l~ aeO grade ore. To be aooeptable on light inspection, that 11, 

without lamp11ng and analYSiS, the beryl crystals must be clean and all waate material oobbed 
ott and free of inolusions of reldspar, mica or other deleterious material. Thi. prooedure 
of purchasing I.all lots of beryl ore wl11 fro. tl.e to t 1me b. r.vised a8 to prioe it analy-
111 ot oomposite samples of suoh lots at any Purohas. Dep c>t n.ceslltate. it. 

(From ~etall Ro •• rve Company 01roul .. r July 26 , 1,43) 

••• ~****** ••• ••• * •• * 
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CI:RAUICS 

llltrod"otlon 

'1'0 any plople the word ltoeramicsl1 brings t. lIind the taml11ar waydde pottery with 

1ts .... ort.ent .t stontware augs and pItchers, hand-thrown peta, and bri ght-celored til ••• 
T •• ".rall! ;: 1A<bi .?t ry.l however, inoludes a tar 1D0re extenslve fleld.; it In,{otv6s all the 
.1lloate Industri", bringing into play physicl, ohemls~ry, gellagy, minar&l~gy, aRd applSad 
a.g1n.ar1ng prlno1ples, &s well as the akill and talent at thl dlslgner . 

Thl word "oI,.aIl1cl" 18 derived (rim the Greek, Uk_rami.", .eanlng t'pe t ttrr ... p.ttlryU, 
and "klramls" 1, turthlr relatad te the Sanskrlt wlrd •• anlftg flte burn.u~ Thus a clramSc 
praduot 18 In ••• de at .n .ar~hy, non~.etall10 raw .aterial, requiring a firlng aplratian e 

Hlstary 

Pettery i_ knlwn t. have existed eight te ten thausand year" age but infor.atioJl; OOD. ··' 

aernlng anollnt olramio warl 11 •• agr.. The first evideno •• of olay work were found In 
the reglon at the Nil. Valley 1n Egypt, where the products were Bun-dried and oonsisted 
mainly of containers and adobe brick. It haD been sU8g~sted th.t the di5cove~y ot applying 
higher temperatures to oer&mla ware wal ~ooldental, but the date of any suoh dlsoovery 11 
unknowa. 

Since ancient tllDe eaoh civilization, including the Greek, ROllan, Byzantine .• ltoorlsh, 
aad 'ar-Eastern, has aade its contributlon to ceramlcs, but until the e~ghteenth ~nd Aine­
t,eath centurles the main developments were of an artistic nature. 

The Renaillance, however J produced Galileo, Copernious, and Kepler, aad with them the 
advancement ot optioal glass. About the lame time Yarco Polo was . laying the cornlrstone for 
trade with ~hlnk, whirl the hl ghest degree of perrectlon In the manufacture of porcelai. had 
be.n attainect. The Chinese had been most fortunate In flndlnlJ a white - burning olay whIch 
beaaCie the envy of all Europe. It was then that J.mi -t .. Uo •• et t h e white Chinesl porce ­
lai. bega. to appear. This was ~n important step, for with it ca •• the oreatioft of engobe 
war., maJolica, ta~.noa, and soft - paste porcelain. DurIng thl. perIod Holland was producing 
the blue and white Delft ware, al\d Germa.ny waa excelling In lalt-glazed stoneware. The pio­
ture would ftot be oomplote unless we mention the fine EnglIsh wares of .edBewood and Spade. 
In oo.siderias the hIstory ot oeramlos up to the alnete.nth oentury, oa. oan understand the 
aatura.l .a.oolatloll or art pottery wlth the word "oera.loa ll • 

It was aot untIl the .1ddl, at the .1fteteeath oentury that the tirst retraotorie. were 
aanufaotured oa a co •• ercial baSis. Enamels applied to utll1tari •• produats a8 .ell as the 
develop ••• t of 11_e-gyplu. type pla.tera are ~lso ot reoent date. 11th1a tho past huftdred 
year. there has be •• ooatlaual develop.eat 1ft suoh produots al spark-plugs, enameled stove. 
aad retr1gerator., gla8s of all sorts, struotural uRltl, aDd abras1ve •• 
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or all ceramio materials clay 11 by far the .oat 1.portant. It ha. bl'n defined a. 
"an earthy or stony aggregate, oons1 st1ng ••• entiall,. or hydrous silicate. and alu.lna, 

plastiC when suffio1ently ;:'11 1 '1 01' \ M d and w·etttd, rigid when dry, and vitreoul .hln fired 

at 8. Burr1 c tently hl gh temperntur.... Cl ay 18 not a pure 1I1ntral but rather an aggregatton 
or miner a l • • f whioh ka ollnlte (A1203. 2Si02 . 2H20) 1s usually a primary oonstituent. Suoh 
mln.ral ~ a e .ontmorlllonlte, beld.ltte, and allophant art olay-11ke in oharaat.r and art 
olas.tfied alons with kaolinite al cl~ .lnera1.. Bentonite, tor 1nstano., 1. a olay .hoa, 
primary oonstituent 1s aontllorl11onite, but tho •• olays used ln the oera.l0 lnd~.try are 
a.ln1y of the kaolinite variety. 

Clay ls formed by the deoompositlon of igneous rooks of whleh granite 1. a oo •• on 
exaaple. Granite oontaln. feldspar as an es s ontial oonst1tuent and reldspar 11 the alnera1 
froa whioh olay i. derived. Temper~ture chang", water, treezing and thawing, plant., w1nd, 
and gl&01&1 aotion dl.integrnte the orlg1nal rook meohanioally, while water, oarbon dloxido, 
loll a Oid., and oxygen may reaot ohemioally with the rook. The resulting produot. are aaln· 
1y kaolin (olay) a~d 0111oa. 

Clays .vary both ohemloally and physioally, and several difterent Byete •• or olal.ltl­
oatlon have been set UP 9 In tho aain the oera.ist 1s aoqualnted w1th are. balio but 
deoidodly difeerent typ.s of olay., and it woul d be .111 to consider here the .ore ooaaonly 
used types .. 

The so-oalled oOmmon claT· inoludes tho.e v~rletie. whloh flre to red or butt oolora 
and are usually e.ployed In tho heavy clay products industry. The specitl0 u.e. of comaon clay 
are tor meJdn& oomllon briok. structural units, sewor pipe, eto.. 

Retractory clays include those type$ whioh are oapable of Withstanding high tempera· 
tures. They are otten re fu rred to as fire · claya, but the speeiflc USe' ot tach clay u8u~lly 
result 1n such deSignations as pot clays, retort 01aY8 .1/ and bond clay.,. Bond clay. art very 
plastio and art generally or the ball Glay variety, which is deacribed be~ow. The refractory 
olays are generally burf- burnlng~ although some whlte~burnlng kaol1n. are employed 1n .aking 
fire - briok. Refraotory olays are uaod mainly for rira·brick and refraotory ce.tnts. 

The whlteware olays are white t burn1ng, 11ght ~colored, and fine~grain.d wh.n tirtd 1n 
the range of cone 4 (212~oF.) Theae 1nclude tho kaolins snd ball olay. and are uled 1n 
suitable oombinaticn with reld.pars and flint 1n the produotion of dinnerware and eleotrioal 
pOl'"c.lain ~ 

8all olays are tine~8rain.d and hi ghly plast io . They ulu4l1y Gontain 4 varying amount 
ot organl0 material and for th1s rla80n tend to burn to a cream color. The ball clay. are 
used prlno1pally &. the plastio ingrediont ln ceram10 bodie •• 

China ~lay. are co.posed mainly of kaolinite. They are white-burning at high te.pera-
turt. and light-ooloreo In the raw .tate. 
It •• plastio than ba ll clQY,. The rlsidual 

At the saml tille they are ccarser-grained and 
kaolins like English ohlna olay and North Carolina 

kaolin art Ie •• plnst1c but whiter than the .edlmentary kaollns, of wbloh Georgia and rlorlda 
kaol1nl art geod Ix.aple.. The ohina clay. are used 1n dlnnerware, wall and flcer tilt, 
Insulater., eto . , and may be sc.etimes classified under whiteware clays, 

Sagger olays are u.ed fer kiln furnlture (~eoeptacles tcr holdin, and proteoting Ware 
to be f1red) and conslst of a mixture ot sandy ba ll clays ~ Wad ola1~.hioh are used a • 
• eparatora bet.een var10UI plloe. of kiln furnituro, arl also madl up of .a,aer clays. 

Processe. and Produot. 

Although there 1s a wide variety of oeramio produots, the fundamental. cr ceramio 
produotion oan be bolled down to a tew prooessos. First the olay must be taken tro. the 
earth. In sOlie Oase. lt i8 neoessa.ry ·te remove 80m~ of t he conto.ined Impuritle., while 
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1n others the clay may b, u •• d &. it 18 found. The cholce of prooedure depend. on the 
produot to b, made a8 well as the natural purity or the clay itselt. lashing and soreening 
are the princIpal methods ot purification, although at time. electrical methode are em­
ployed to ramoy. the iron. 

Pr.pa~atlon of the olay MIx 1s the next step and the method u •• d depend. on the tor_1ng 

prooess t~ ~ . used and the propertle. desired 1n the flnal produot. the preparation or the 
clay cc ;',.;.., ats 01 Add1ng water and thorough mixing. In Table I the various form1ng proce.s •• 
are listed. 

!rocasl 

CasUng 

Sort·llud 

SUtt · l.(ud 

Table I 

Peroent Water 

20 • 40:' 

25 • 30% 

2 - 18:' 

Poured 11lto _olda , r 
Plaster"" ot Paria 

Thrown 1nto woodin or 
•• '\&1 molds 

Extruded froa extrusion 
machine or Jiggered 

Presaed to shape In a 
hydraulic pres s 

Cast Yare 11 .Olt dense; 80rt·mud and extruded or Jiggered ware is 1 ~ t 8rmedlate ; and 
dry pre •• war. 1 •• Olt poroul. 

Aft.~ the wart hal be.n formed, it Is then drled a8 1t 1s essential that the meohani o 
oally oontained water be driven oft betore the flr1ng ot the ware o Dry1ng may be acco.pllshed 
in various way. ~ Waste heat tro. 00011ng kilns 1. otten ut1lIzed 1n ~ryIn8, while co •• on brick 
are frequently alra dried o In some instances special procedure. make use ot drler& built 
spaoiflcally for the purpose. 

Finally the ware is fired to a temperatu~e whIch ha s b •• n predeterm1ned by exper1.ent . 
Some clays have a wide maturing range whloh allows for 8 wlde variation 1n firing to obtain 
a good produot, although the heat treatment for a given produot always 1s k~pt constnnt to 
insure unlformlty. The flrlng Is done In heated chambers oalled kl1ns, whloh may be up" 
draft, down- draft, or horizontal ~dratt, periodio or continuOu8, dependIng on the type of 
firing to be done and the amount ot ware to be produced. 

This descript10n covers briet1y the fundamentals involved 1n produoing .oat ceramic 
ware f but 1t must be reme.bered ·that a detailed prooedure 11 required for each product. 
It must also be kept 1n .1nd that the a~ove prooedure doe. not apply to the glass, enamellng, 
and abras1ve 1ndultria •• 

rhe foll owlng Is a cl~8sit1oatlon ot ceramlc produots according to Wilson : 

Struotura1 CeramiC. 
1. Comllon Br1ok. 7. Terra Cotta 
2. Paving Brick 8. <land .. lh 

3. Fnoe Brick ,. Roof1ng T11. 
4 . Sewer Pipe 10. Flu. L1n1ng 

5· n .... 1n T11e 11. Floor TU. 
6, Ho 11 0 .. Blook 12. !fall and Fireplace TU. 

R.traotor!e. 
1). Flr.-o1ny Br10k 16. Chroralte Br10k 
14. Uagnesla Briok 17. Bauxite and Diaspore Br10k 
15. 51110& Br10k 18. Special Refraotor1e. 



1,. Tablowar. 
20. Kitohenware 
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Poth"y 
22 0 Sanitary lare 
2) ., Stone.are 

"01.5 no.,' 

21. Art Pothry 24. Cb •• loal Poral1a1n and Ston •• are 

25 , Hcnn: 'C' hold 

26, lindo. 

27. aotn. 
28. L1ght1ng 

32, Hou.ehold and Kl tchen 

33, Sanitary 

36 , SUicon Ca"b1d. 

38 . Portl&nd C •• ent 

3', Building , AgrIcultural 

Gla •• 
2,. Opt1oal Gls •• 
)0 . Olaz •• , Ena~.l •• and Artlfioial Stone. 

31. Qua"t. Glas. 

Enameled Wetala 
34. Chem1cal 
35. Adv1 rt1.1ng 

Abra.lv ... 
17. Alumlnoul Abra.ivi. 

C,.,nt., Li ••• , and Pla.ter. 
40. Calcined GYPlum Produuta 

and Che.ioal Lt •• 41. Kagne8illL C •• ent 
42. Dental Cement 

Insulation 
43., Elec trioal Insulator. 44. Theraal Insulator. 

The broad range of 0lraml0' IG shown by the a.rked contra.t bet.'.n flnl ohinaYare and 
oommon building brlok, bet •• ,n the poroelain bathtub and the linin, tor a .t.el turnaoe, 
between the beer bottle and the lene tor & large tel,.oope, Y'~ the.e are all oera.io pro­
duota , Aa aeramics reaoh •• into so many phal.1 or our daily 11te, the growth at tbe In­
dustry in thi. oountry retlects the srowth of Indu.try 1n general and Irowth ot population, 
al .ell a8 the dev,lop •• nt ot suitable do~e8t1c Bouroes ot the raw Naterial. neoessary ror 
1t. Varied rinlshed produotl, 

The dollar value 
the paat fifty y ear •• 
lIarked. 

at eeraale produot. In the United State. hal lnor.as.d lI.an,y rold durlns 
Th. growth or the gla.1 and rerraotor1 •• 1ndustrle. hal b"n e,plolal ly 

In Oregon &~d t he North.est In general, ~he oer.al0 lndustry 1s 1n 1t. lnfanoy. With 
aera.l0 aaterial., a& with other non-a,tal110., looal or nearby aark,t. are all-l.portanto 
In general, such mater1 al. wl11 not .tand high tran.portation 008t' 9 Thereror., Northw'at 
market. for oeraml0 produots ~re e.lent1al. Industr1al growth and the r •• ultlng Irowth lD 
population appear to b, assur.d for the Paoifio Northweat. Consequently the oera.!o in­
dustr1e. In Oregon and W&shlngto n wl11 surely grow and expand. 
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FEOER4L GOV~RNllENT REGULATIONS U/D THE SltALL IIIN!! OP£R~TOR 

by 
A. W. Dixon 

There 1. a laok or aat.rial. tor all Indu.trl~l and clvilian n •• dl due to thl anoraOUI 

WAr d'.andl. Therefore, sovern.ental r.gulntl~n ot lupply and d.mand 11 •• aential 1n order 
to oon. 4!. .. ·? mat.rials and to d1stribute the. to the op.ra.tlonl aOlt important 1n the war 
program. Th ••• regulationa Be •• burd.nlom. and at tla •• unneol •• al"¥, but It Ibould b, re­
••• b.r.d that a.zlaua war produotion 11 All important and that all .ttorte and rtgulationa 
art oonoentrated to that Ind. 

Large .1n1nl companie. are able to mainta1n a department oonolrn.d .olely with govern­
.ental r.gulationa. Tho small mine oporator, how.v.r, mUlt look att.r luch .att.~ s hi.aelf 
and 1s aoreif bOlet at times to know what to do in order to keep hl. aln. a going concern . 
UOlt ot hi. proble •• have to do wlth prooureroent, and thl, artlol1 outllne, prooldurl. to 
rollow In order to obtain supplies. It alao br1etly ,u.marill' (unotions or the various 
tederal agencie8 1n relation to the minoral Indu.try. 

All mlninl operations, lncludlne those ot .and and gravll, and non-aetalllo .1nlng a8 
.111 al .etal minel come under I . P.B. Preterence aating Order P-56. The Mining Dlvision of 
the Jar Produotion Board adminilters priorities to the mining Industry. fhl definition ot 
a 8inlna enterpriae il very broad, encompa •• lng all metal, ooal, and non-.ltal underground 
and .urtace alning, and exploration. There are allo nu.eroul other indultrle' whlch ex· 
ploit alnera1 re.ouroe. auch .e .nnd and gravel, orulhed rook, 'alt produotion, diatoaa­
OIOUB earth, s1110a sand, etc. Produotion ot raw material 1. covered through all proce.sing 
atages until & aalabll oommodity or product tor .hlp.tnt to a Imllter or to a oan,u.lr ia 
produced. (i.e. Copper Is coverod from ita natural ooourrenal underground through .lnln8, 
al1l1nl, and oonoentr~tingi sand and gravel are oovered through .1nins, washinl. knd grading 
prool.ae. untll rea~ tor deliverYi lime, oe.ent, ~plua, and .imilar non •• etallloB arl 
oovored throulh paokaglna.) Howavor, "hot.-mix", oonor.te .ix, tabrloation or wallboard tro. 
IYpaua and the 11ke are not covered by Preterenoe Ratina Order P-56. 

Prloritle. are obtained by tho Collo.ing prooedurel: 

(Pleas. note that Controlled lARterlals Pl l".n Regulation 5 do •• not o.pply to .in •• , and 
oontrolled aaterials oannot be obtained under s~id regulation.) 

1. PreCerenoe Rating Order P-56, aB a.end.d Way 5, 1,4), provid.s: 

a.. A rating: or A-2 for ma.intenance, repair, and operatlna suppli •• tor all 
mlnl. (no Bpealal a pp11oations or aerial au.bl .. r.quired). It higher 
ratings aro roquirod, Form WPB . 2,lO (met~l .1no.) or IPO-1,l5 (non-•• talll. 
ain •• ) .ho~ld be flled . Nevor ~ •• WPB"S4l (PO-1A) un1 ••• it 18 so .pooi­
tied by a pa.rtlou lo.r re8trioting order al a.n It~ .. , "L", or "W" orel.r . 

b. Substantial ont.rpri~es may b e grunted serlal ' nosbtrl p.raittlna a quartlr-
ly dollar and .eight vo.lue quota for maintenanoe, repair, and operat1nl 
.uppli •• for high priority _. ourrently AA-1. Applloations for .oria1 
number •• hould be mado on Form WP8 -1212 for .,"1 a1n .. ; .. , ... "14758 .tar non­
aol&Uto .... ; ani .. r .... 11'8- 2184 tor 00&1 -W .. Tho .o.pln,d tor •• -.J.d bo _t 10 the 
Stat. Em.ritncy Coordinator ot Yines Cor hil oertiticat10n (in Oreson, 
Yr. £. K. Nixon, Emergenoy Coordinator of Min.a, 'oodlark Bullding, 
Portland, Oregon) or to t ho Regional Teohnioal 4dvl,or, or dlrlot to thl 
Wining Division, Washington, D. C. Pora IPB-2'52 .hould bl u.ld tor core 
or ohurn drl111n~. ~uarterly quota applioation. are mad I on 'orB. IP8-2937, 
IPO-2'38, and WPO-2'J', formerly tho PO-400 .,rio., A, B, and C fbr •• tal, 
ooal, and non-metallio mining operation., rl.peotlvely. 'he.1 quarterly " 
quotaa allot oontrolled oritical materials with & high priority ratio, to 
the alnin, operation. Failure to 8ubmit quarterly quota Corml will result 
1n oano.IIation ot the alning operatIon .trial numblr. 
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2. Pora WPD-617, applIcation for permission to begin oonltruotlon, should not b, 
tl1ed unt ••• 80 raoom.ended by tho ftold representative ot the ~lnln& Division s1noe otru 

tat" type. of oonatruotlon of new fecilit!es or expansion can 80.,tl ••• b, .ore expediently 
authorlltd under p·S6 1naD.uoh al mines art IX •• pt fro a 00110 1181tat10nl under L- 41 whlre 
tha oonstruotion 1s an 1ntl,ra1 part ot the m1n1ng op.r~tlon.. HOYI.er, 1n thl oa •• ot 
bunk hOU Gt8, re.id.no •• , and cook sh~ok •• th ••• art not conaldered direotly oonn80ted .1th 
the .. l r, ~ .. S operation end altthorl ty tor Buoh oonatruotlon 1. obtained tr08 the 'td.rCLl 

HouRlng Ad.lnlatratlon fllld oCC10'. having Juri.diotion OYlr thl looation. Mill buildlngy 
arl oonsidlred direotly oonneoted wlth the mlnlng operatlon. It oon.truotlon ot m1hine 
taoll1\11' 1s to be doni undlr p·56, the ent1re proJeot aust bl pre.lnted to the proper 
'10110n of thl ~lnlDg DIvision, War Produotion Board, .a_hlnaton, D. C. U8u~lly , .nteriela 
ar. ,.our.d by riling a .uppl.~ontary quota r.qu •• t (form IPB-2'37, •• tal .ino.) ~nd 

appllcation for n.w matlrial and equipaont on Pora WPB-2,lO . 

). Wine. a~y reoelvl emlrgenoy priority a •• lstahol tro. thl War Produotion Board 
field orrioel. This 1_ the only type ot dir.ot priorlty al.lstanoe f11ld orfloe. oan 
ai.1 to .in •• and this 1_ uluAlly only 1n the oaSI of aotual breakdowns whioh are real 
e .. ergene.ies. 

4.. Th. Wln1ng Divl.1on aalntalnl r.n expediting unlt .. hich gi",el a ss i_tanol 1n ob­
taining material urgently rlquir.d Cor i.portant operations . 

5. Under the Aoee.8 Roade Seotion of the Wlnlng Dlvl.ion, r.oo.aendatlon. a re made 
for oonstruotion of roada to mlnlng ent.rpri ••• wh.rl th.r. 1. shown to b~ an aotual ne.d 
for the road and that a .ub.tantlal tonnagl of critloal metal. or ainerala can be pro­
duoed ~ To 1nitlatl an aooe88 road to a m1n.ral d'POllt, 'or. PR-DA-) Ihould be obtalned 
trom the Publio Road. Administration, oompletely f11led o~t, and returned to the.. Moat 
.inlng properties 1n thls area are located In the National Forest Reserve and when suoh 
1. the oa •• , the Publlo Road. Ada1niatrat10n york. in close oooperatlon wlth tht ror,.t 
S.rv10e. 

Detailed InCoraat10n Gonc.rning aocerol roads wlthln the National Forest oan usually 
be fteoured fro a th~ Dlstrict Engin •• r of the Forest S8 ~v10'. 

Th~ Publio Road. Admin1.tration may have the f~reat S.rvioe build the road after 
it has be.n approv.d or it aay be built direotly by PRA. Atter an applioation has been 
sub.itt.d to the Pub110 Roads Adm1nistration and an estimate Cor the Gost of oonstruct10n 
.ub.itt.d to thl Distrlot rngln.er, he will then .eoure a report trom th. Un1ted States 
G.ologloal Surveyor the United State. Bureau of Uine.. 'his report will then b. Corwaraed 
to his superiora and the Publio Roade Admlnl.trat1on wll1 send the application to thl 
Jar Produotion Board, lashington, D. C. for approval. 

Rationing at gal and t1re. for pas.enger oarl, as •• 11 a8 tood, i8 controlled by 
the orfioe of Pr10. Ad.inistratlon, and Count1 Ratlon1ng Boardl have Jurisdiot10n over 
the.e ~atters . Allot.ent. of gal and tirl. tor truoks, together with purohas. of new 
truok., nre und.r Jurlsdiotlon of the ort10e of Detense Transportation. 

Operat1ne labor proble.e are in the provinoe of the War Labor Board. watters oonneoted 
with hiring labor are under the Jurisdiotion of the Jar Uanpower Co.alssion and the Unlted 
State. E.ploymlnt Servioe. 

Use and purohase or .xploslve. are controlled ~hrough the 1.8uano. or exploI1", •• 11-
o.n.e. usually handl.d by County Clerks of the countles 1n .hioh the .lnl8 are looated. 
alsulatipns gov.rning sale and storage of. explosivee are IlH1d. and 8uplrvised by the United 
States Bureau ot ~1nel. Bureau aatety engineer. make p.riodio 1n.peotionl 1n order to 
oheok closely posse.sion and storage or explos1ve., and on reoomaendation ot the safety 
engln.er., an explosiv_l1cens. may b. oanoelledg Suoh cancellation 11 mad. 1t there i. 
evidlnoe that a 110ensll 1s not .toring, ullng, or properly safeguarding exploslv.s in hi. 
po IIllsllon. 
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The W.~al. R.I'rve Coapany, a subsldlary ot the Reoonltruct1on 'ln~no. CorporatIon, 
wal for •• d to expedite produotion ot ne.ded aintrall and al.o to provide & direot aarklt 
tor _any DC the •• min.rall. The Wetala a,.ervi Company P,,1 throush Ist.blt.hld •• ,Itera 
a prlmlu. price on domestio produotl0.n of copper, l.ad, and z1no 1n ,xo, •• vt laonthly 
quotas e.tablllhod· by tho War Produotlon Boo.rd .. nd tho OtUoo ot Prlo. Ad.lnlotraUon. 
A 01111ng prioe tor th.se •• tala wal Ilt.blt.hld by the OPA. fhl pre.iua pay.ent 1. the 
dlrt.r.r ~ · b,t."n the unit 01111ng prioe and 17~ per pound t.a.b. Conneotlout ValllY, 

ooppor; ,*; por pound Now York, load; and 11; por pound Salt St. Loul., tlno. In ordor 
to l.tablllh quotas and henol aak. producers eligible Cor pr •• lu. prio,., all oa.18 are 
revie •• d by thl Wetal. Reslrv. Co.pan~ with thl advice ot the lar Produotlon Board. 

Th. Wltal. Re.arv. Company h~. e.tabliahed or. purohaalng depots at various pointl 
and wl11 buy dlreotly or through agents oertaln alnerala and ore •• uob al .loa, oJl~ ,ae, 

aan8&ne'e, tung.ten, tln, antl.ony, .olybdenua, qulok.ll.lr, and beryl11u •• 

The Reoon.truotlon Plnanol Corporation _ake •• ln1n, loan, and .aintalna tleld orf10" 
w1th teohn1oal personnel who .aka examinations or aln1ng propert1e. 1n conJunot10n with 
loan app110at10n •• 

Th. Unlted Stat •• Bureau at Ylne •• through 1t. re,10nal ottlce., .x .. alne. mlne. and 
prospeot. whioh lIay qualIfy for explorat1on by the Bureau . Approved proJeot. &enerall~ 
take the for. of dr1llinl; trenching, or at t1.e. underground work 1n order to ,how extant 
and quallty ot tho ore depOSit . Usunlly. suoh proJoots inolud ••• tallurgloal to.tlng work. 

In order to oon~erve aanpo.er and oritioal ~aterlals, gold aln,. (non ~ essent1al) were 
olosed ln Oot.ber , 1,42, a •• ordinR to W. P.B. L1a1t&t1on Ordor L·208. Thi. order 1 •• ~lll 
1n etfeat. All request. for rell.f f roll this order' Ihould bl aade to , ~he Deputy Ada1ni.­
trator, LiM1tation Order L ... 208, 1.I1n1nl Divis10n, War Produotion Board, Tempora.ry "Ru Bullding, 
Wash1ngton, D. C. 

Tho Ulning Dlvls10n or tho War Produotlon Board aalntains an ottloo at 822 aedoll 
Building, Portland, Or' ti0n with ~ Reglonal teohn1oal Advioor in oharge, who servI. the 
.1ning industry 1n relation to tho war efCort, partioularly to a.s.15t in 01arlty1ng p~lority 
probl.II.' ~ 

•••••••••••••••••• ** 

WHAT· S DOING IN THE DEPARTMENT TJlIS SUIiIiER 

All work of the Department is aimed direotly or 1nd1rectly at aidlng the war effort . 
Dur1ng the &u~mer, a considerable portion of the Department·s notlvit1e. ha. been in 
oonnection with the exploratIon of COOl Bay eoal. Three .taft .e.bera are putting in 
Cull time ln tho district The Job 1. ln oharge of John Ellot Allon , o~let g.ologl.to 
Dr . £wart Baldw1n i. aU5i.ting largely in geologio invest1gatlons . Ralph S. Mason take. 
care or the drilling, purohasing, and .uparvi.inl at labor. Although the general ,eology 
of the Coo. Bay dlstrlot 1s known, havlng bo.n publlshed in tollo style by the U. S. 
Geologlcal Survey forty year. ago , it haa bten neoe •• ary to work out detailed geology 
to asslst 1n the ourrent exploration. Stratigraph10 stud1.. whioh should oorreot minor 
errOr8 in the older work are under way. In plannln, the drIlling and exploration, eapha­
sis has been plaoed on f1nd1ng str1pping ~oal 1n dererenc. to the manpower s1tuat1on and 
beoause 8tr1p or open p1t ooal oan be produoed for next w1nter'a uae. 

Ray C. Trea.h.~ field geolog1st with headquart.rs at Grants Pas., haa been div1ding 
h1s time among quloksilver, ooal. 4ntimony, oopper, and other strate.10 propertiel, and 
hal Domplet.d in preli81nary tor. Domp1lation ot 4 ,.ologio .ap at the entlr. louth.elt 
quarter DC the State . 

N. S. Wagner, f1.ld geologi8t at Bake~, has been puttin, .ost of h1s ti.e on an 
antimony report which, when coapl.ted within the next aonth. will cover all known anti.ony 
prospecta 1n the Stat.. He hal .. 180 been spending some t1me on baae metal propertie. 1n 
the Blue Wountain. and on opt10al oalo1te in Ualheur County. 
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Dr . H. C. Har~i .on hal k.~t the II - G .et in the ap.ctrographlc lab slnglng tull 
tl •• and overt! •• on IVlrythln& fro. thl ,l •• ents or d •• p~ •• at.d or •• to th. oontent. 
ot the ,to_aabe or polloned OOW'. Mo.t 1ntlr, . tlng art Harr180n l 8 atudl,. or 8011 
d.fioi.nay ,1'.'ntl hav1n, a bearing on war rood produGtion and hi. ana17a11 or a1107 
•• tala. Esther Millar, our 0'ra.10 .ngln •• r, o.,.lat_ Ba!"riaon 1n thl .p·,o lab, 1. 
aoou.ulat! ng data and equip.,nt for olay t,.tln8, and doln& 80a. 0.rta1n rlB,arob. 

Dr . ~allao. D. Lowr7, aallatant ,lolo&llt, arttr w1nd1n, up 1n luce.sllon a 
yanadlua probl •• 1n COOl County and a raport on opt10al oalolte 1n loutheast Or.gon, 
haa bt.n workln, the p.lt aonth on foundry .and.. W. hop. to prodUG. a hlgh .nough 
grad. foundry land to Gut down lon, rail shlpm.nt. or thle prod'uot Croa the .1ddl • 
••• t to Portland. 

L. L ~ Hoagland hal bien dolnS all or the ohemloal and other analY.'8 pO.8lble i n 
our oon.o11dated laboratory at Portland, althoush handioapped by difficulty ot setting 
oontraotor8 to oomplete the plumb1nc, eleotrioal and vent1latlng laboratory faol11t18s . 

Mre. O"ln and Mrs. Pril.taf run the aultla:raphlng or Uprinting" part ot the 
e.\abli.hDlnt, take care of the lIbrary, iile publloatlon8 . and keep . the card indioes . 

r . A. Steeble handle. the aooount1ng, all order. and requ18itlon8, ~yrolls , and 
the equipment Inventory of the Departmont . 

June Roberti, I.oretar.)", does a larae part ot the typIng ot the D'partmont and 
hal ohara' or the oorre.pondenoe tII •• ~ 

Mrs. Fu~nl •• , stenographer, take. oare ot her share ot the oarre.po nd onoe , .ailing 
ot bulletin., and desk Inqulri.l. 

f . W. Libbey, 81nio£ engin.er, 18 aoting direotor In Yr . Nlxon 1 8 absonoe ~ Libbey 
proot ~read. and edlt •• anuloript., editl the "Ore . -Bin" .at8r1al , alse.bles mineral 
produotion statistios, and handl •• many 111&11 ~nd p'rso~al inquirie • • 

v.I' . NIxon, 1n addition to ad.lniltration, haB be.u glvina oonsiderab1e tll1e to 
.ineral industry pha.es or the Depart.ent ' . aotiv1tles. He also handl •• the lara.st 
pero.ntage of the Departmental oorre.pondtnoe. HI ,rl ti : to spend at lealt ene ~thlrd 

ot hi. tl.o in tho tleld. 

• •••••••• * •••••••••• 

CLEARING HOUSE 

78.CH ~a. Rena L. Culbertson, 70, Oak StreIt, Hood Rlver, Orogon, .lsho. to • • 11 
one 5- t '11 tlCh'aaplon" typv quioksllver retort ,36 inohe. 1n d1a.meter by 8 teet 
long. Everythlna oomplete. pric. $1500 ca.h, located on property about 
25 al1e. eaat of Prlnevl1le. Othe .. equlp.ent tor lale inolude •• dril ~ , o: ar., 
ra118, co.pr '~ 8or, and other .~ohinery. The alne, formerly operated by 
Staley and Culbertson, 11 also tor .al • • 

•• *.*.~ *. * •••••••••• 
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HULlPHREYS SPIRAL GRAVI'l'Y CONCENTRATOR 

Treats 

ORIGON BLACK SANDS 

A major innovation in gravity concentration of ores has b •• n rec.ntly d.v.loped and 
test.d in larg.-soale operation by the Humphreys Gold Corporation, uenver, Coloradol and 
a plant employing the proo.ss is now treating 1000 long tons daily ot ohromlt.-b'arlng blaok 
sands at the Lagoons, looat.d near the coast b.tween Marshfield and Bandon In southwest 
Oregon. 

Thls plant, which tr.ats sand contalning from 5 to l5;~ ohromic OXld., ralslng this 
oontent to 20 to 30% ln one slmple operation, is contnined in a small one-story building 
24 by 23 feet sql.lar.. The only mov1ng parts 1n the plant 1tself ~re the motors and pumps 
whloh raise the sand and wat.r, and the drag and staok.r belt assembly tor the tinlsh.d 
oono.ntrate. One man is sl.ltfioi.nt to sl.lp~~~ise and control the entlr. oono.ntrating 
prooedl.lr •• 

Th. h.art of thls n.w method ot tr.atment, which mny prove adaptable to oth'r ma­
t.rials suSO.ptlble ot gravity separatlon, is the "spiral", whlch was first d.velop.d by 
Yr. I. B. Humphr.ys as a m.thod ot saving flne gold in plaoer operatlons. The first 
mod.l was made trom a tlr. oaslng, out apart and str.toh.d. The spirals In the black­
sand plant are ot cast lron, .ach unit comprising 120 0 ot.·ar8 wlth an ol.ltsid. radius ot 
13 inch .. and a slope ot 10 d.gr.... helve units are. bolted tog.th.r to torm a stack, 
glvlng tOl.lr oompl.te r.voll.ltions to a stack, with a drop or.18 inch.s tor .ach reYolutlon. 
Th.r. are six stacks in eaah bank, which slopes at 20 0 so that eaah staok is low.r than 
the pr.cedlng on.. Th. Lagoons plant orlginally contained four banks; a titth bank was 
installed lat. in August. 

Sand and water ent'ring the top ot a stack spirals downward und.r the combined 
aotion of gravlty and o'ntrltl.lgal foroe. The larg.r and lighter partlol.s move to the 
ol.ltsld. of the spiral; the heavier and smaller partlcles move downward near the Inner 
.dg'. One-inch hol.s, bor.d n.ar ~h. inner edge of each 120 0 unit, oontaln an adJustable 
knite whioh ble.ds otr the oonc.ntrat.. Jl.lst ahead of the k~ife, an adJl.lstable longth 
of pipe l.ading trom a rais.d trough on the ol.lter rlm of the spiral provides wash~wat.r 
whloh oleans the oono.ntrat. on the inn.r rim. The lnner surfaoe of the spiral has a 
s.mi-clrcular cross-section with a radius of 8 i~ches. 

At the mino, locat.d n.ar t~e plant, a Bucyrus-Erle dra~line with l~-yard buck.t 
.xcavates the sand whlch Is largely unconsolidated, and transfers it to a dry-land w~shing 
plant mounted on caterpillar treads. fh. sand Is washed throl.lgh a trommel to remove 
wood and trash and is then pumped throl.lgh a 10-inch hose to a wood.n storage sump built 
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1n the tora ot an In •• r~.d pyr&81d 40 t •• ~ square with 45-dlgr •• 11d.,. fre.h water and 
a1dd110,1 returned fro. conoentrator. art allo t,d to the .tor.a' luap. 

A double-wa lled vertto.l p1p. 18 IUlptnded'mtht clnter ot thl luap tro. a pulllY 
(the outer wall 1_ bolted to the apta or the luap but rAiled .utt1011nt17 10 that .and 

6, 

and w.tlr -.y b, drawn 1n at the bott.a). Agitation 1 •• tr,oted by water puaptd 1n throu,h 
thl inner pip. which aay b, raliid or lowerld 1n order to vary tbe ••• unt ot &11tat10n 
requ1red to ke.p the land 1n aUlplna10n 80 that It ".1 b. puaped out through the outer 
p1p. to the plant. Dlnstty ot r.,d 11 quite ~.rlabl •• 

fhl tlow to the plant 1, .pl1t, f1rlt to •• rve taoh of the tour bank. of aplral. 
an4 turth.r to •• rv •• ach staok, by an lng.n10us .y.t.m ot plp' dlltrlbutlon whloh a •• ur •• 
an .v.n tlow to .aoh Itaok. 

the lower bleed.r plp.1 ln .aoh aplral diloharge a alddlln, product lnto .. laund.r 
whloh .apti.1 lnto the .tor aae lump. Ihen.o des1r.d, oono.ntrat •• aay b ••• nt to the 
Iu.pand r.-tr.at.d. ... h1gh olroulatlng loo.d 1. maintalned. 

Cono.ntrat •• art partially d.wat.red ln a •• all drag cl ••• itl.r ah.ad at the Itaok'r 
b.lt. They ar. loaded by cla •• h.ll-buck.t lnto lO-ton truckl and haul.d OY'r an •• &oc ••• 
road to the Detenl' Plant Corporation" lecondary concentrator locat.d on a railroad .pur 
at Beav.r Hl~1, Or.gon, 12 . 811' •• a.t ~ of the Lagoone. Untll late ln the IU •• 'r the con­
o.ntrates ~ad to be truok.d by w&y of Bandon, a round trip ot 5' all, •• 

The mill is oleotrifi.d; draglln •• , bulldoz.r., eta., are g&. olin. or di ••• l-op.rated. 

(n.printod troa Bu11etln S.rvia. at Am.rlcan Ulnlng Congr'ls, 1 •• u. at Ootob er 1, 1,43.) 

A aon.tary syst.m bas.d on gold and s11v.r by lnterno.tional agreea.nt aaong l.adlna 00.­
a~re ::' ;).l "I.c tlon' wa. advooat.d ln a .tatement bY)'I".:J..-:. -: l1 H. Brown.ll, Gha.lraa.n or the .... rloan 
Sa.ltlng and aefining Company, t hil w •• k. Syoh act10n, "accordlng to Mr. Brown.ll, would r.­
to.ln eyery advantage or the internatlonal gold s t andard nnd y.t al.ure an ad.quat. lupply ot 
aon.tarT •• tall tor the pOlt-war .ra. 

• •• 
A ~on.tary S7"'. bal.d on u tlx.d rat10 of ~11vor to gold arrived at through int.rna­

tional agr •••• nt, Ur. Brown.ll .tat •• , would have the followlng advantag.s : (1) the volu •• 
or .tandard .00'7 would be i ••• dlat.lT inor'aled, particularly outlide ot the Unlt.d Stat.l, 
to ••• t the larl.r ne.d. or the POlt-wo.r world, thul .nabllng natlonl to ... lntain Itabllit7 
ot ~h.lr ourronol •• ; (2) ~ho Toarly addition to tho world ' , .took or .tandard aonoT would bo 
expand.d, tor the noraa1 annual· output at lo.e 40 .ll110n .ounc •• at gold would b. suppl ••• nted 
by produotion or 80m. 270 .11l10n ouno •• ot s lIver ; (3) the stock of aon.tary •• tal could be 
.xpa nd.d turth.r, 1t tound neo.l.ary, through drawlns In cons ld.rable quantlti •• or allvlr 
tro. the a.rt.; (4) no.tlon' who •• populatlons d. sire would b. able to r •• tor. the . oolna,' ot 
.tandard .on.y on alar,. aoal.; (5) it ~ world-wide shortAgl at standard aon'1 should a,aln 
thr.at.n, it could b. corr.cted throUlh atlaulating silver produotlon And low.r1na the ratl0 
ot s ll.er to gold b1 internatlonal ngr •••• nt; (6) thl .on.tl&atlon ot 801d and sliver would 
not •• k. the Internat10nal S'abl11&utlon Fund plan unnecesaary, but would rather help a •• ure 
the 3UOO ••• ot ant suoh plan Dy tA.olll\at~ng eaoh natlon ! . "abllity to r.pl.ni.h 1t. crldlt 
on the book. at th. Int.rnat10nal rUnd through 1tl pow.r.to depo.it allv.r, a ••• 11 a. gold, 
tor ~h. purpo.o; (7) this 1. tho onlT aonotarT flan that aSluro, tho world at larso will 
po ••••• an ad.quat. _took ot Eon.t~ry metal., no matter how larR' do •• atl0 and .xt.rnal trade 
b.oo •• a, nor at wbat p01nts world prlce. ar •• tabl11z.d; and (8l a .uch lara.r numb.r at na­
tlona would be the •• elv •• producers or standard money ~nd t~u. would b. a1d.d ln a&lntalnlng 
thl Itabl11t1 or their ourrencles t hrough the production ot &onetar1 •• tall wlthin th.lr 
bord.ra. 
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LIMEs'rONE DEPOSITS IN OREGON 

LOCATION 
c 

NAME OWNER ¥l.ESIRvt3 ANALYSIS REMARKS 

I County Sec. T. R. Nearest R.R. Tons 

I __ Shipping Point , 
'Dallas Oregon-Portland. Polk 1 8s 6'11 On spur of Fairly large- S10 2 24",08 Has produced cement 
Quarry Cement Co. 2 Southern Pacific in hundreds Al203~ 1,.66 

rock for Oswego 
Portland, Ore. 11 3 mi. from of thousands Fe203 - plant for number 

12 Bridgeport of tons CaO 31.,8 of years •. 
MgO 2.74 
CO 2 .20.24 
H2O 3.,6 
Undet. 2.14 

Total 100.00 
-

f.T.Leonard 
I 

Polk 11 8s 6w Dallu s CaC0 3 from Lll4(j P1'O~ 
, • Approx. 

ducts Co. Silverton, Ore. 4 m1. 500 ,000 1'-50% to 80% Stone is quarried 
o.ual"ry and crushed fer 

ago storie i 

" 

I Marquam '1'. T. L'eonard, ~lackamas 2 65 lE Molalla~ i\.pprox. CaCO; from Shell-marl beds" u 
6 mi. i Quarry Silverton, Ore. ,00,000 50% to 70% Some stene has been 

~ 
used 80S ago rock. 

Oden:- R. V.Hatfleld Deuglas 33 275 4W Roseburg- ? "Gced gradel'l Marble sawed for 
Hatfield Roseburg, Ore n m1. (No analysis) County Ceurt House 
Property ~ I I at Roseburg" 

Harringtcn W.K.Harring1Dn, Deuglas 21 285 SlY I Roseburg- Possibly CaCO 9'1.6% Lenticular depesit 
Reseburg, 

, 
11 mi. 12,000 tons Insot. 2.4 unexplored. -Depcsit Ore. , 

per fect .of , 
depth 

Bristol FoI,> Bristol, Jackson 6 375 3W Rcgue R1ver- ~ CaCO; 97% Lenticular depesit 
Quarry Grants Pass, 5 m1. - undeveloped. Reserves 

Ore. cculd be fairly large. 

i 
f I ~ 
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.• .-. 
LOCATION 

IIA11i: :'INER :lESERVES ANALYSIS R:IIAIIKS 

'1'0111 

C.unty 1 .0,0. T. II N ....... t R. R. 
Shipplng P.lnt 

Hurrioane Mr. R. G .... n Wallo •• 10 )S 44E J.' '' ph - 20,000,000 S102 0:12 Sp ••• gravity 2.71-
Cr .. k I.p.r1d H.hl : 'I . .. 1. Approx. A12O, 'racI All part •• r dep.slt 
Dop.alto P.rtl .. nd, 0 .... .. Fo 0, Traol do not contain .uoh 

us~ 0. 28 ."'1 1gh"'sradl aton •• 
CaO 55. 62 Pyrito ahows 1n plao ••• 
Na20 0. 11 
K20 !rnae 
H2O 0.10 
CO2 4).67 

,.tal ".,0 

ope Quarry Oros·n-P.rtland Bakll' 27 1,S .... E On ... 111 11no- Large ln S10
2 I." Supplie. atone 'tor 

at Ll •• C ••• nt Co. U.i>. Ry. IZO". or R 0, 0.47 o ••• nt kllns at Lt •• 
Portland, Or •• 1i0,DOO,DDD C~O 51i.07 and Os •• go, Orlgon. 

UgO 1. 0) Ala ... 110 .uga,. ... lll 
Lo •• • n rook a ag. atone • 
1 iln1tlo II 

1i2.66 

T.tal 100 . 44 

Co nne,. Creek Baklr 5 125 1i5i: 4 .1 . fl'"o. Very 10.re.; S102 
None Spe •• Gr ~,·1ty 2.66 . 

Dop.alto 27 11S 45E H .... had in axees. ot Al 0, Non. Considered to b, ant 

(U'arblo Utn .. ) 26 Branch JOO,OOO,OOD r.20 None ot lars,.t bodl •• ot 
2, U.P. ity IIg~ , 0.52 laslly ace ••• ibl, 

)2 CaO 55. 65 h1gh-grado 11 ••• tonl 

" 
Na20 !r&OI In ata.l .. 

)Ii K 0 Trao. 
ca

2 4,. " 
Orean1o Hon. 

total " . 811 



LlIlESTOII& DIi:POSITS I II OREGON Pa go 66 

LOC ATI ON 
H41I! O\fNER Rl:SZiln S !lULY. IS RDiARKS 

COWlt7 Sec. T. R. N.a .... . t 'l.a. Ton :: 

Shlpplng ~ ol nt 

LOIUno R 111- . R. Creen ·aU .... a 3 25 43£ Lo s t1 ne, Sl 02 0.,2 SpIO . grnlt7 2.72 . 

Dopo s l U I . porl al Ho tel Appr.". 6 • l. Al 2O, ° , 4 Rela t ivi l y aco ,alibl_ • 
Portland , Or • • P0 2O, Trac. I n p ~ ao. ~ co ntal n. 

I{.gO 0.5; p o; ... .. te. Thr •• 
Co.O 54. 50 que. rry III te •• 
1i0. 20 Tra -= ~ 

K20 Tra ~ . 

11 20 0 •. 10 
T102 Tra e. 
CO2 4 3. 18 

P2 05 Trac. 
r os

2 0.24 

Tot al " . 80 
.. - --

. alae k L~arb ~ ) N orthw . st Lime Wallo .... 1, '. ~ 114 1; L..: t o' pr1 ti e 2, 000 ,000 5102 1.17 SpIO . e rnUl' 2.70. 
Quarr)" Company, Appr ox. H .. i. t o Al2O, 0.17 £le v . 7000 f t . 

Jam.s Co le, Att::, 3, 000,000 '°2°, 
0 . 12 form.r l y quarried 

Couoh Dldg. I.Ig0 1. 23 and hauled to 11 • • 
Po,· tla.~d , Or • • Ca O 53.15 kUnl on RR a t 

Ka20 0.08 Enterpr111. 
K20 0.08 Burning produoed 
H~ O 0 . 10 hlgh .al01u. 11.0 • 
Tl02 Tra ol ab.~t ,4 .25~ CaO. 
CO2 42.05 

'2°5 Tr aol 
SrO 0.4 
'05

2 
Ion. 

Orgel. 1·75 

'0 tal 100.54 
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M.ME OWNER 
LOC AtI ON 

RES!:RVES ANALYSIS REMARKS 

Coun't7 S.o. ,. R. N'a roo't R.R. 
Ton. 

ShlpplnS Poln't ., 
Marble lIl'tn. Pao1tlo- Jo"phin. " )7S. 61 On ha .. d . pur Con s ldlred S10 2 O. a , wo.t or produotlon 
QuarrT Portland traok to h:rl' ln A12O, 0·'5 aO lO 'to oe.ont klln. 

Co.ont Co., Orant. Pa •• - .11110n. or ,. 0, 0.,1 a t Oold Hl11, Ore. , 

417 MontlOliorT, 12 111. ton •• CoO 5" · 60 bu't pap II" 11111 rook 
San Pranol.oo . ... 0.80 And AI. rook aro 

Ia·lo·· 4, .141 0.1'0 .old. 

To'tal 100.,4 

.... hlngton laehl nS'ton Jo .. phlne 22 16s 51 OrlLn't. Pae ' - ? Sld
2 

0 .05 Lent l ou l ar doposlt. 

.!3rio k and Brlo k and 26 .1 . Al 0 0 . 21 Stone 18 s ortld and 

Ll.o Quarr)' Ll.o Co. , ,.20;~ 0.28 
lIost ot produotlon 

Spok.n., 'fa . h. F.! 11 burn od to 
~aO 55. 61 "oh •• l oll l 1111 .... 

~~ 0.)'1 
11·10 " 42. 88 

'rotal ". )7 

Jono. ' . l.Brl.to l, " o . lphln. " ,as 5' Gran't. Pa •• - , S10 0.1) Lontloular d'pO' lt, 
Li ••• tono Or an'ta Pa s o, ,&pprox. 26 .1. U'~)j 0 . ,8 

unoltp l orod . SOIllO 

Quarr 7 01"1 . P·20, lIarbl . aonua.nt . 
Ca D 55· 55 CorllorlT pro duo . d . 

.,0 0.26 Ana l ysi • • ho • • 

CO, ",. 6, qUeLU t7 or tho purl 

TotlLl ".'5 
_ rb l •• 

Il1naha R1VOr d' po . lt., Idloya Count)" B)'ron proper't)", no rth.as t or Olalla, Dougla. County 

Eagh Cruk " Bak.r " .Linl,. prO port,., n .. r Gold H111, "aokeon " 
Sl l le, " " " " Soatt lo Bar pro per'ty, on Appl.gato Rlv'r, • " 
Durk • • r l,lon .. • " Brln.r deposit, 'outh.olt ot Ph oonlX , " " 
Suplee • " Crook " B.ar Guleh d.po s lt . , naar LUtle Apphaate Rl vor, " " 
,1.h.r proplrt" louth or Ro.,burl, Dou,la. " J.U 1110nalr, Ilina depoJit, ea.t ot Gold H111, " " 
Dodoon. " " " • • • 

- - --
a.teran.UI: ( 1) " 001"' , B. N., Non- Hetallio nnoral a . eollree. · o·t ·""tas t-'rn Or iso n ; {' . s.r; .s . Bulletln 815 . (2) HodC" t.T ., Mark.t tor 

Colu.b l a R1 Y1 r P( .... r U.lnC North ••• t Uln.ral., See. III, Nortb ... t Ll ... tonc ; lar D.part •• nt, otrl0. ot Dlvl.10n tnsl n. .. r, Portl and, 
Orl,on. (J) Kin " Hand.bOOk, Bulhtin Ill , Sta t . D.pert .ont ot Gtolol1 atld "innal · Indu s tri .. , Portl and, croiOD. 



Calolu. 
Carbld. 

Cyanaald. 
Cyanide 
Ammonia 
Nl1.r1o add 

u •• 

Pl.ast ..... 

Sand lb. br10k 
la:',... "trla't •• n.t 

PRINCIP4L· USES Gf LIUESrONE 

LlJaSTCNE 

Carbon dioxU. 

I 
PorUand 

'; " (. 

aementa 
Aluailr1.oil'. 

U.hllur,loal flu" 
ana roason' 

Gla !S s f!:ak1ne 

1.(ln ... a1 .~ ol 

Ceramlo. Dry 10. 
Llquid oarbon 
dioxide 

Chomioal indUi1.~y 

Il;ypochlorl h 

~, _.~_ • . 4", 

o.m.nt~ 

Buildin, lton' 
Uonllllen"al ."onl 

Calcium chloride 
Mo t 'tl. llle co.lolu.ll 

P! tp aratlon ot glyoerine 

ar'4~'I, sonp, dandle. 
Soda aah . o8.uI"tio aoi1a 
In •• o'icid •• , di.lnt •• t an1. •• 
Olnar&1 .1ko.l1.1 .. 

lIhl tin, 
Chalk 

R,trao ",or 1 •• 
(Hlgh ... ,n .. la 

ll ... ton.) 

Pulp A 
Pape r 

Sugar 

TutU. 

Agricultural 
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Industry 
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THE SI:ALL KINER - , ' INISH I 

Therols an old time miner's sons tha.t be gins, "Oh, the m1nors camo 1n Corty-n1ne ••• 11 

and with oocas10n0.1 reforence to 3trone drink a nd i ndelicato ~ome n, it carries on through 

aevernl stanza. wIth the lilt, lins o, and lurid deviltry of a n e&rly day gold cnmp. It 
i.nlt n so ng one s1ngs in mixed company, but it s oes big at engineera l stag smokers. The 
writer, 0. 8 a oub engineer, first hoard it on tha Uocabl a nd Uichi s an lron rangos mOony years 
ago. In tho last dozen YOArs, slnoe 11ving in tho we ~t, we ' ve ho ard the song more oCten. It's 
the lame old sonG, not altered a hair; but 1ta heroos, the .1ners ~ La.d, how d.y" chang.dl 

00":' , 

Voro than once 1n 
and PAW, and NYC, 

, 
very reoent yenra ~ 8in •• the coming ot OPA, and WFA, and tpa, and 
and the other ott-do.raned, trinomial oontr1vances .... the writer hal 

paused by tho tr~ll into Sailor Diggins or some other fabulous Gold striko lOCality, and 
tried to r e - c rcate in his mind the con ditions that brought to.me to the spot. Like 0.8 not 
aoml sourdough aot "l1kkered up" and talk.d about hl!J find . Thera waa a starupade. And, 
brothe~, In those dny8, whether . the Itampede waS Oocross forty or four hundrld mll •• ot 
oountry, the miners wera not dete~red one whit by prohibition or act, naturOol or otherwls., 
ot God or man - least or 0.11 by any .uch unborn innovation3 a l gas rationing, job treezlng, 
tire shortages, food coupons , hlgh l a bor rates, dlrectlves, quotas, 11mltat1ons, prlorltle., 
tear ot Income taXI', or by any other ot the prescnt day 1mp~d1ments to the .xerc1.e of 
private entorprise. We ' ve tried dellberatoly to oonjure up a plcture of these old - time 
mlners, .entioned 1n th~ 80ng1 negotiatlng tor a oopper quota; being told by an RfC engin •• r 
how to run their digglngs; trying to g.t a priority o~ drill ~teel; quIbbling w1th a ration 
board Oohout g&S, tire, and tood rations; paying most oC the gold from a bonanza find in 
Income t axea; making out old age comp.n sa.tion torl'l\s; or being told by Q. "00.110. 0011.g1an" 
1n the \1ar Manpower Comllission thQ.t they are frozen to thelr jobs and oan't go down the 
tra.il wh.never they godda. ple&ge. We can ' t picture thoQ. •. You try It . 

If the e9senOl of th1s yarn 1s the pas sing ·ot the 9m~11 mlner, let'. try to be 10glc~1 
Oond dilpa.sionate, and ••• whether he waS any gcod 1n the beginning - whether he 11 worth 
ke'ping. If not, then letl. bury hi •• with his boots on as he would .have liked; it he 
12 worth kelplng, l.t'. oarry on with all vlgor to set the stage tor h1s triuaphant return 
as soon a.s the prelen~ terrible conditions are over. 

They say tho.t the 141"11' day miner wit h his pick, pan, sow-belly, and burro "lIade" the 
••• ~, that ia, tha so-oa lled wastern 8ining atates. 'I don't know; no one ~an prove the 
polnt al an englneer would prove a methematlcal formula. B~t it'. oertaln that sourdough 
prospeotor., gold mlner. and other lIiners had a lot to do ~lth tbe mov1ng about, hither and 
yon, ot qult. sizeable ohunk8 ot populatlon - al when word ot a naw Klondike, or Com.took, 
or Alde,. Gulch, or "find")n the )toth.r Lode, travelled along the grap~vlne. And hoW' .any 
thrlving communities b~tw •• n the UlaD1 •• 1ppi and the S1erra Nevada. Glrmlneted froe & t.w 
straggler. that fell by the wayside on the1r trlk toward a gold tortune in California 
Around the .iddle or the last cantur71 The nU8blr Is legion. 
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The old time mi nors were Ind lvldua ll ~ts; ea oh wont about h1s bUGlnes8 1n his own way; 
each kn c2 oxaotly what he wanted. Th ere wno I1ttle indeci s ion; 1n f act, there was much truth 
1n the sayIng o.bOl.lt lith e quick. nnd the dead·'i as ev1dence, read the ages on tombstonos 1n 

many C?C the old "Boo t Hl11" eo mct crlC9 fr oll southern Oregon to the southern liother Lodl. 
In those d~ys there waS sound basi s tor indivi dua l lnltlative - thlre wal roal incentive -
ince n ti ve to \f o rk lia rd c.nd it neoessary to tako pe r sonal ri sks . The r a ce WI18 wha t ono made 

1t " lid the rewa rd W a,,!; ample if one IIstruck 1t". Uo hear you s ay f a cetiously to us, "Then 

how would y ou 11ke to swap th o prasen t tor tho past, and go baok to those 'Bood old dnya ' 
when mon \fer (,! men , whe n women ·.rore dresses , when pr1ce ha.d some relati on to a w1111ng buyer 
a nd a w l 1 11n~ 30 11 cr , wh en •••• ?I, Of couroo, we ~ d hodge a minute bof ore answering, but .e'd 
cay quickly thut . '"lhatcver y ou may th1nk of those goo d old day s of the dim past, the pr ..... 
cnt set-up i n ci ni ne l oaves a. wholo Holl ~f a lot to be d.8 1 rod ~ 

nut , througll tho years, oonditions huv. ohanged f or the sma ll miner. (By emall miner 
\": 0 lU can from ::; in ~ ; l c proopec to .. to little "mine" with three or fo ur workmen . ) I n the early 
daye t l;c ln uivl <! ua l miners for med gr oup s fo r protoction age.l ns t Indio.ns, t h ieves, and raok­
eteors; n li tt le later, as t he ores bocame leaner or the mines wont bey ond windlasa depth, 
miner s (ormed Q,ssociatlons and com panies in ordo r to mako the dieging. po.y ~ Such 8roups~ 
a t leo.5 t so~e or them, were the be ginnings of some ot tho blg·name mlnine corpora tion. and 
bona nza operations t hat (1re known today. So oven t ho l a r GO mi ni ng oorpora tions ow e II debt 
to t h e small miner. As a. rule, thoy enco urage t h e li tt l e follow to oarry on. At one t1me 
or anotho~ miners eo pr0 3p ooting on their own. They 90metim09 find littl e m1ne. and Bome 
of the l itt l e uln es ~ake big ones. Nhen pi ck1ncs ar c ~lim t he 5mall m1nor and prospector 
fre que nt ly Co back t o wo r k a t t he esta.bl1s hod mines, and t he mine opera.tors are pleased 
111 t h t hi s u.rra ngement. It hal been an a"da.ge that pro spectors and minors "rind" minea, but 
'that en&1nee ... and tho larger mining companics IIma ko" the mi noa . aeca.rdloss of who Itmade" 
them, it prob a bly 1s true t ha t most of the hard roc k, prec lou. motal m1nes were d1soovered 
by tho sma ll miner or prospector. 

Varlous pe r tlons have sa id, 1n offeot, "The bOnlU1za s have 0. 11 been fOl.l.nd; the pros­
pector a nd small m1ner are t hrough ; m1n os in the n oar future will mainly be 'developed' by 

the larger co mpan1es from the marg1nal deposit. or fro~ 'big low grade,', or on teohnology, 
whe re the littlo fellow has nl t a ohanc e.1I We agree tha t the tr end 1s definitely 1n t hat 
dlr"ctlon,; t hat the " good li~tle mine" i s b ocom1n6 harder and harder to fl nd, and '\h&'\ the 
very gre~t bulk of a~l mlnerel and or ~ product ion comes, and wl11 co ntinuo to come, tro. 
t he largor minco. But we will rlght 'till Hell f ree za G 9011d to r tho .~all miner or prol­
pector who has the cuts, or the stupl41ty, or the cunni ng, or tho as ininity , or the clair­
voyanco, or the 1nsp1ration, or what e ver it t akos to dri ve wlth mnin r-trength and awkward ... 
ness, and a t his own expense, a dri f t th~t the writer ~s n ~upposedly compe tent engine.r 
mi ght no t reco mm end t ha. t his cl1ent drive. InconSistent, you say? Not at al l . The oon ... 
genlta. l a.nd lndefea.slblo rieht of ev.ery Amerioan oitizen .. aoting .on th e proflt mot1ve .. 
to make a damn fool or a milll o~aire of hi mself by poking a tunnel 1nto a.ny hill on Cree 
r ange where his f ancy dicta tes, i8, 1n the wr1ter's opin10n, tho vory os.enco of rree 
enterprl s., which in turn 1s the "essence of Americanism. If that ian't worth standina up 
tor, then we had better try to give t he whole business back to the In4i&nl. Private enter­
pr1se and the proflt inoentive built this country, a.nd when ~nyone, " any group, agency, or 
entity tries to repress the operatio n of t hes e two basic American conoepts, the aotiv'. ot 
such per sons or ,roups should be metioulously scrutinized. 

About t his laat .. of - the-oon anz n m~ttnr - w. reeall hoaring 1n reoent years fro. the 11p. 
oC one of the Holmes brotho r~ the s tory of the Clnd1ne a.nd developing of the lamous Sllver 
Queen mino ne.l.r ~.loJtl.ve, Ca.lifornic., by hilnsolt and three partner.. lfhen the new. got around 
the prop~rty was pro mptly sold for a. million dolla.r. to ono of the largest gold co.panles, 
the sm~ll miners profiting hugely. A te. ather inltanoe. ot the l a st ton years oould be 
eitedo The porson who think. that all the bonanza. have been found does not take into oon­
sideration extenoive areas of potential mineralizod ground In th o mountainous a.nd 1naools­
~lble cornerB of the ~cst. 
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As to the s ma.ll miner' 9 worth, he 1~ very much a part of tht! loenl eoonomy 1n a 

mlnln,g community. 'fhrough . the years he ho.o been buyine hls grub o.nd Gupplles from the 

loc~l stores. In 1~36 a. statistical survey wna made In the Gr a.nts Pass, Oroeon, com­
munity to de~cr tn l ne wha t the emall miners' dollars meant 1n roto.l1 stores. 1/hen the re­

sults of Il Cll.nvuss of 80% of the establishments were footed up, the total (well over 
$600 , 000.) Was so l a rge the onnvl'.ss WaS dlscont luued. It was t houeht t ha t th e puulle 

':1'ould r~cclve any such amo.zlng figuro with skepticism. Even 80, mo.ny t ho ~l sand!l of 

71 

dollars 1n oash purchas e s hy miners were omitted from tho figures " as there "as no sepnrate 

rooor d or s~cr ~go.tlo n of thom. 

Tho~o ere a few mi ll a r ~ l product s to which t he smell miner ' s style or o~ o ration 18 
pc rtl~ulnrly aci.&vt ad. ~lo~ 1s on e of the so . It comes 1n small bunche~ a nd 'Ipoeketo" 
and J.S th r: '·o f." l!"e fft :l i n ly c. small miner's propo !litlon. HA.rd rook chrornlte is anoth er. 
Quick s llv"r t !. ,L third., AImos:i; invar~ably, qui~k silv'l" mines c.re discovered by pros­
pector s by p a.nn iae :lnd "poc ka t hunting". A smart mingr aa.n .ne. ke a IIshoo!>tri!lS geta'"ay" 
by ea ob lng out ~nd rct ~ rtlng hlgh~grad. quioksilver are. S~~etlme9 one turns up a 
property wh e r~ .:l furll C'. oe must btl Insto.llod. That requir es fin u. ncinc and a. teohnlo ,'ll 
eperat ion beyond the nb l11ty of most small miners. Howover, t he cctual nnd total 
oont~ibHtl.,n or the prospector a.nd sm~d, l minor to the min1ng 1ndu<J try 1s eut ot 1111 
proportion to tho dollar va luo of his product in oompari so n ~lth the in1vstry total. 
That f nct is tOG commonl y forgotten. 

As to wh ether the prospootor ~nd small miner 0.1"0 worth ~a vlng - no one exoept the 
1.Q.st inforrued ha s any doubt. They 11.1",. If f or no othe r rell~on tho..n their past record 
and oontributions , "tr.o little relloW's, as on institutIon, a re worthy of their nich. in 
the hall .t ihe immortals. In the w~r effort, thoy have in th$Sr way responded ~I well 
pr'pertiona tely as tho big felle ws, althou c h under great difficulties. 

GrlJ.ntod thll t tho RlIIall miner has earnod his "koftp", let ' 5 Collo ... him rapidly throuch 
the l ~u t twonty yoars, study hi s habits a b1t, and try . to t1 Sure a W'o.y oC getting him baok 
as soon o.S 9o ss ible. 

In tho 8a.rly " 20's " he did rather well. Ti~os were avorage, wagos "ere average, nnd 
pric es or Inetals 1'101'0 avcra8;o , In tho lo.to "20'SIl m1ning ino ent ive, in th(l form 01~ h1shor 
prices for or~B or motalD, bcc~mo more eVidont"but both wages and cost or supplies wont 
up proportionnlly. lIo~evor, as most po ople had mlnoy to invest and wanted really quick 
action, thoy put the1r money largoly in seourities, t h e day-to-day prioes of which thoy 
could watch in the newspe.pors. NevertheleS R, money fer sma.ll mining wa s amplo, Ie the 
prOlplotor and small miner thrivod. 

Thon came the orash ef 1,2" almost evorybedy lost money; s~curity and metal price. 
hit bottom. 1tuoh of the incontive tor small minins vani~hed, oxcept in thi'! case of Slid. 
Geld saved the day. We havo soen ex-bnnkers, ex-brokors, ex-bond-.aleamen, and ex­
alme.t~overything werking w1th piok, sh.vol, and recker '1" long to~ OD the sold stream. 
1n various parts of the weot. These people stayed ort relicf nnd, a8 they put it, 
retained Itvery iota of their ".~r-r'8peot al well 0.' their health. The sight ot a .an, 
obviously a for •• r , executive, protesaional IDan, or teohnioian, 8Wo.pp~ng a rew penny­
w'ights of gold dust for panoake flour, bean., salt pork, and tobacoo 1n a wayside etore 
in tho $old c01.lntry, e~ve an observer a bit ot in sIght 1nto a corner of the true Ameri ... 
oan charaoter, and revived on.'s to.ith in it. That kind of charaoter Just won't b. lick.d. 
The •• a.oned sourdough helped the greenhorn; some autual respeot was developed, no one 
.tarved. 

In l'J5 the price of gold .~. upped to $J5. per Cine ounoe, ~nd that aoted aa a 
tre •• ndou. Itimulnnt both to big and sm~ll gold op.rations. Then came the early year. ot 
iTorld \'(o.r II - l?J8, l'J', and 1,110. It "0'&8 plain that in the event of tho United Stat ... 
getting 1nto tt, the country would be ~oefully short of reserve. of a considerable list or 10-
oalled strateg10 ores. Should.e develop limited and aub~margin41 domestio deposita, 01' bU7 tor­
.1gn or.'t Th. Federal buying agonciel preterred the chtaper and hieher-Brade forelgn ore.. Th. 
larger do~e.tio oonsu merl did, too, for 80me of them had subltantial foreign holdingl. So the · 'ed.ral 
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ng.nclo, oallod tor bid.. Some oontraots wore let, but prec10us lIttle ora .al del1vered. 
Domest10 oper~tor8, m&lnly ~lttlo tellows, were out or the r~nnln& wIth Caw except1on •• 
!Jeta.l. Ro :larva Company besan ra1s1ng the pr10 e of stratoeio orel a. 11 ttlo 1n the lat. sus.er 
of 1,41 but only on subst~ntlal oontr~ot dolivorios. ~h. small ohrome and mansan ••• pro­
d~o.r. ~.r. '~lplo1ou. or oontraot., and oouldn't finance produotion faoIlIt1es to ~e.t the 
eor.traots anyway. 

The Jolt or Pearl H~rbor lett tho emnll m1ners - such as the c hrome operator. ot 
.ertharn Ca.llfornl~ and ~outh.rn Or8gon • anxious to produoe strateGio oree. They .'1'" 
Just tIt to be t1cd ~ The going are pric es were too low to permit thom to prod~o.. They 
thought the Bov~rnmcnt wQsn't lntere sted 1n the1 r small contrlbutloP' . In late Febr~ary 
1,42 ~c t ~ ls Reserve Company. agroed to tho o z tabl15hm~nt of the first rou~ .tookp~l •• tor 
the lona l purehase oC ehromlte 1n tr~ck~ load lots dl~~Q~ rr~m ~mall miners and prospeotor •• 
In L!t.y thos'J purchas e dopots got gOlng. Since tho.t t1me,. sim1lar 1000.1 atrateglo-or.e 
pur cho.lo dopo t s hav~ be~n installed in various part. or the count~y trom North Car011n& 
to the wc~t coust 

Neither th;) :letal. ·Reser"e Compa.ny nor the sponsor-s ot the 1000.1 Htockpi. ':.o i<&l3o. (whlah 
inoluded the writor) a ntlclpated that tho tonna.ges of oros to be de11vo red by the small 
ope rators would bo tremendouA It was be1 1 e v~d however that the nuisance and cost ot pur· 
chaslng tho or0 9 would be .ell compensatod by the favorable eft~e t on both mlner anq oltl­
ten Enorale 1n all parts of th o mining c ountr y, and tho.t the stre.togle ore s purohaaed,. de­
pending on the then - inoreaslng submarine monaog. mlsht havo valuA out ot all proportion to 
the effort ot ootalnlng them~ Th6 submarine menaOO ,(lno.11y diminished, but otherwlle the 
loo nl purchaso-depot program worked out about as oxpected. The small miners and pro'peators 
hit for the hilla. And wore thoy proud when tolling ot cett~ng out a te. tons ot hlgh.gr~d. 
chromlte • enouah t.o o.lloy tho oteol t or 0. couple of tanks ~r a dozen alrplane8l 

But no soonor did the gO~8rnment make it pos s ible for the small minor to makl hl. 
oontribut1on to the war eftort in oertaln sectlons ot thft min1ng oountry than outside 
influeno.' began to oramp hi s style ~ First onme the satte r of prlorltles. Mine operator. 
had to rata tU! going oonoer-na,. Iinoo e88~ry to tho war effort l1 ,. or they. could get little 
rellet in buy1ng suppllol y repa~r8 &nd replaoementa. UaualJy they couldn t. WPB en­
oouragod the bl, operators . disoouragod the little on08 (not alone In .1n~ng). :rhea the 
small miner had enough or an operation to rate a serlal numbor und.~ p.56,. he waa plagued 
by oontuslft8 and endless forma to tl11 out, nnd by exaspe~Btlng delays 1n obt~lnlng .uppI1e. 
and repalr •• 

Next oalDl rubber and 8a8o,11ne rationlng . These put a turther "orlmp" In ·the II11a11 
.1n.r and ,rospeotor who oouldn1t readily get tlres Cor rough mountain roads, Then Oa •• 
food r~~10n1n8. He oou1dn't 89 to the storls and froely buy staple grooerl •• for hl. Oa.,. 
Through all thls the •• &ll . alner (and othe~s not so aDall) wa' 'aylng,. In ettect, "nho In 
tu.rnatlon 11 ruaalng· ay .1ne? AlA 1 or COlaA ora.okpot, in ',In. ~M. ngton who knows no thins but 
pap.rwork! Doe. the 8overn.Qn~ r,ally want thege 9trat~gio ores anyw~y?n (How many time. 
has the wr.it.,. been a.sked the.e 1uostions ; ) Tho storles or dlrtlo~ltle~, ~~artaoh.s, 
delay.s. nnd hindrance, to tho war errortz ~f t he small ralning op8~ator8 that aame a. & 

result or alloged .stupidlty and l~ek of uJlde~standlng at mlnlns an~ 100al oondltlo~ by 
govornmont personnel kept coml llg from 0.11 d1rAct1ons , It was lmposslble to Donv1noe sao.ll 
miner. that KPB waS trying Il1pol'cona lly to rata strato8~o minora1 operations In proportion 
to tho1r oalou1ated va.lue to the wo.,. erro~t ~ Under- that formula • Ju.tlfled by \t·PB beoau.e 
at war eXlgenolee t.he s mo.ll m1nol' di dn 't rate l 'wherea,s the la.rge oporators did. 

Then, in the tall of 1,42 .. WPB t hr ow cu.t Bo ld m1n1ng all ovor the country. That knocked 
the laet stull tram under the small minor a.nd prospeotor, who could always .&~e beans 1t 
necessary on & gold atream~ It took his hole card ; lett hlm bare to the bree&e •• 

To those small .1ne operators who stuok to stratoalc m1nora1& through patriotls. or 
v1rtua1 neces81ty, the golng b.co.ma ·hardor and harder beoause or the los. or labor to hlgb 
pay Job. 1n the shipyards and othor War 1ndustries. It becaMI almost imposslble to get •• n 
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to haul ore, cut timber, and do me ch~nlcal and road work. In the min1ng country t here were 
l eft, fo r the most part, only the qui t e old men and the part1ally dI s abl ed. Sma ,~ ' 

a nd pros pocting vlrtuo.lly ceased, and "that 18 the present situat1on. 

Prom t he bo~lnnln8 WPB has taken the attitude that it could not gamble on war mineral 
~oductlon, t hat it must oncou rage the larg er operations becaua. ot their hl Bh e r e frlolenoy -
more tona ... por-rnan, t heir £reo.t or IIknow- how", t heir better organizatIon, their fl nanc i a l OOM­

potency, and bec au s o most of them had known orl re~erve .. So the l a rger op er a tio ns got the 
prioritios on ma t eri a l s a nd s upplies, alSO tho labor ~ that which did not l eave tor hi gher 
pey jo bs. It mi Cht be r emar kod t hnt tho l~r80 oompanies we re i n n po s 1tion to look atter 
t he ir own i nt e r es t s i n va riou s ways in Wa shington, whereas, the i ndividua l small m1ner 
coul d not. Although o.gc. i ns t over whelming odds , a very few memb ers of Congre s s troll lI.ining 
.ta too, a nd. con s plouou ~ ly . t he s mall miner. a.sociat1on in Arizona, kept ~llve 1n Wa shington 
t he cau s e of t ho oma ll mi no op erator. 

iiha t does t he nft or-th e -1I'ar pioture look llke , a8 it may afteot the slIo.ll· raine .. a nd 
pro s peotor ? Lo t ' s ma ke GOMe propheoies, Vost ma nufaoturing and the bulk ' of the ' pro~uotlon 
of mln er llls nnd oros w111 be, lIor e thnn ever, co nc entra ted in the larger operat in, Qo·. pa.nle. 
tor t hoy nro 1n 0. po sition to oonsolida te the ga1ns of variou8 klnd'. ~hey have made wlthin 
t ho emertjonoy period. The larger oompan.ioa are 'in ' and oan ' t get out; ·.the 11tt~e tello". 
are out a nd can't get in, or don 't wnnt In. The . lnrge .. compa.n1'tS, better ~h~n a ny othll' 
group, mo.y put into efreot a tttr tho war ne .. '!2a.nuta oturlns teohniqu •• , nl. p,roduotion.' 
It Yrinkle s ll a nd new research discoverios, all or which shoLll d ha ve a bearing on & oo a panyts 
~bility t9 surviv., they ohould a l so be In bettor pO Sition to protect tho ••• lv •• againat _ 
adverse trlnd. Suc h aa regimenta tion, exc' ~ 8 gover nmo nt l ntereerence, hi£h tax.I, dittloult 
lAbor r.lationD, a nd increalingly difficult competition. Wages, and ther.forl suppliel and 
raoll1tlO1, 'Will probably bo robUvely high in ooct ) ... her-on. the pri •• of ".tal., exoept 
8old, ,,111 be rllatlyely lower In prloe 0.1 oompared with pr osont qLlotatio~o. The price. or 
metals will go down cons iderably bofore the costl of tho l a bor a nd suppl1 •• d'911nt. 
Spea king g~ norally, the trend 80 ems toward oont1nuing eovlrn.ent , contrQ11 . 0r varioul kinds 
with lesloning ot looal control s und less freedoa or individua l action. 

wost importA.nt, nny wayan ') looka nt it, 18 the f rtf tng ·a,,&y of 0\lr good:, ol~-eQ.8hloned 

things cnlled II free en1ierprist " nnd ' IIp'riva te Inl tiative ,. aild ~: profl t . . ~otiV8' ~. · thl ' ~ enterprile" 
i s n ' t fr oe a.ny . more. lt ~ a hold baok . by a co~bino.tl on of anohors .uoh as sp.c1a~ regulation., 
and . dl!'-eotive., and oel11ng8, ' and limitations ' ot v~rlou. kinde. Priva.te In.ltlo.tlve has 
b ecome much subdued be oaust the inoe ntive ha. d1minl shod} freedom of uation haa been 'cur­
tailed by va riouS restriotlons. And t h e profit motive • • • • • well, we hnve t he motive lett, but 
not the pr of it. 

The dr on lD of prospectors nnd araall miner. linee t h e besianing has been the milking ot a 
.trike - of beoomine wealthy over nl ah t ~ of hnving mon ey with whioh to buy whatover the heart 
deSire., mon ey to provide Cor deoent nnd ooetortable old ago . Now, even the .o s t baokward 
prospector in a remote mountcin cabin know. that, it he should h1t the Jackpot, inoome taxe. 
would to.ke away 80St or his w1nnlng.. He n.ver heard of the eoonom10 lay or vaniahing returns 
but his le as ened aotivity demo nstra te. the la,,_ He reels that a pena lty hal been plaoed on 
pioneering ~ and hots ri ght. 

Aga.in, gold 1n the arter- tha-wnr period holds forth s ome a ttraction to the s mall Miner 
and pr09peotor, ,but on the whol e the future tOf' hi. is oerta inly not bright. It a stook .. 
filling law 18 pa.s.ed to lIQ. lntnin, for a timt, produotion or c:!o:uea t io mineralS tho. t oan be 
produood by the sma ll operators, the, l a tter .. 111 oarry on and pro sper - it s ome ot t h t pre.ent 
restriotions nnd impediments 1.postd by the goyernment onn Ju s t be lifted. Stockpi11ng or 
ore. for t u t '.J re emerg enoy oon sumptlon is sound it proptrly plannod a nd carri ~ d out. 'fhe 
idea mu s t be llovtn Into Cl. plnn Cor t he enoouP-agt •• nt or produo t ion ot the eoa!"oe doa.stlo 
ores . Co ngrt ss should be smart enough to se. thAt domestic produotion of d.(101enoy or •• , 
whilt probably uneoonom10 in pe ace time, aay make sense nevorthelesl and s hould bt enoouragtd. 
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It 1s common aena8 to subsIdize, if necessary, invostlgatlon, productlon,and aocumulat1on 
of deficienoy orea 1n plaoo timo, rather than walt until a war catch •• ua and then lubsl­
dlze them on the spur of the moment, whon overy other tacLllty •• have 1s taxed to the 11.lt. 
aut Qa ttars don't always go aooording to logio, Both the large oomp~ny oonsumers of oriti­
oal eaterial. tha~ .ere coming from forelgn SOUrces and the government ltsilf .ert guilty 
of letting us go far boyond tho danger point 1n thla war emorgency before putting 1n oCfeot 

adequate meaSures to try to produce similar or substitute domestio materials for the war 

eCCort_ During tho.t 'eul1ty poriod' t ho small miners and prospeotors, WantIng to get 1n 
nnd pitch, ~ere shouting t he ir hoads off; now, they are silent - too hungry to shout. 
L~ter, we hopo thoy come buck and eo into the hilla with J~y 1n their hearts, but ••••••••• 

Meantime, "AdiOS, old timers." •• • • • Anywa.y, "Hasta 13. vista." 

llPB !lEVISES lJINCRALS POLICY 

Tho ~f.:lr Production BoaTd issued a statement October 27, 1,43, reviewing the Board's 
aotlon restricting marginal minoral :>roductlon. '!'he Board has 6.otod bocause at three 
ohanged factors in tho minera.l 'Production progra.m, -these being Inoreased . ll1neral produotion, 
rev191d mi11tary requiremonts and n greater neod tor margin",l manpower than tor aA.rgin.:ll 111nerall. 

The ohler methods ot oonserving manpower 1n mlnera.l production h.:lve boen: 

(1) Allooating soldier! who havI been releasod to tho Enlisted aesorvo Corp. (a •• 111 a. 
other la.b~r) under ~ system ot mine lnbor prior1ties. 

(2) Conserving the uSI of critioal Qaterials and equipment, and produot,lon ot .. hloh 
requires. labor, nnd 

(3) Utlli&ing manpower 1n the mining, industry in such a mnnnor &1 to produoe the rl­
qulrad amount of minerals with tho mlnimum number ot oon. By the ••• ea.n., la.bor oa.n be most 
.fftotively t",ployed to atta.in tho goals or the "munt pro grail.". 

Acoordingly, the rollowing aotions have boeh taken: 

(1) The Produotion Exeoutivl Committee has deoided that aCter stookp1le. ' ot terro-a.lloy. 
(vana.dium, tungsten, molybdenum, oob a.lt, etc.) re~ch reoommended levels, domestio production 
and imports wll1 be kept in bala.noe , ~lth the ~hen our~ent consumption~ This .. ill 1nsur. ~ 
lupply of forro ~ n lloys adequnte to meet the needs of the war a.n~ avoid e~cess1ve aooumula.t1on. 
whioh would be costly both in dollnrs and manpo wer. In this conneotion, arra.ngements have betn 
mude tor reducing thl government purch~ses of aortain ferro~alloy minerals. 

(2) Premiua prices In the B range ha ve bea n donied to load mines not already opera.ting, And 
to load mine. having & lo~ labor productivity and located in a.reas in wh1ch ' there is serloua 
shortnge of labor. 

(3) Premium prioes 1n tho B ~nd C ranges h~ve bear. der.1ed to zinc mines not already opor­
ating, and to zin~ mines having a low labor productivity end located in areas 1n wh10h there is 
serious shortcgo of labor. 

(4) Tho Qovernment is not now flna.ncing new zinc projects. 

(~) It has been determlned thnt no now government purohase oontrnots should be entered 
into Cor the import of ohemical ohrom1te, vanad1um and cobalt. 

(6) Operations in low-grade chrome m1n os in Uontana are to be put 1n standby condition 
and labor is to be diverted to minea producing aoro oritically noeded ainerall. 

(7) Contracts with tho la~8er domostic gra9h1to co&paniea are to be cnnoaled; the .ines 
of tho~e oompa nies nro to be hold In a stato ot read1n esa for tho duration ot the war nnd no 
aore graphite 1. to bo .tookod by them. 
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(8) Domestio production and 1mports of morcury f or the year 1,4q for both private 
and government purohase are 81th to be roduoed to a pprox1mately 70 p~rcent of the 1,4, 
amount. 

(,) The productlon of ~uuxlt. 1n Arkansas by the three major producers 11 being 
sharply cut. 

Thea8 admin i strative ~otlon~ have been called for by th e nee d to dlreot national ettort 
to attain m&xlqum ovor - all output 1n ~n e ll - out war. The ~l ne r a l Rosouroes Operatlna 
Committe. 18 perlodlc~lly r oview1ng oach m1 l\c r~1 to do~orQlnc the supply rate that should 
be plannod 1n ordor to meet requiroments Q!ld ~ tockpl1. obJcctlvo3, Administrative aotion 
wl11 be taken from ti me to time on ~peclrlc ansas to mc~t theso obJootlves and ln keeping 
with the basia min o r~ l8 a nd manpower polici es a stabli ~hod by tho Co ngress and the Pres1dent, 
eLnd the dlreotives 1ssued by t ho Chu.irmnn .. ~tlc! t ho Exocutive Vico Cha lrll'l~n of the War Pro­
duotlon Board .. 

THr.y ~ ,'.1 D 

The history of the severa l effort:; 'o1hich ha.ve been mnde to get preliminary 
pl~nt8 for the production of a lualna fr om clay into exlstonco is a record ot 
delay a nd dl'appointment. Although such dovelopment should havo beln started 
more than 2 yea.rs ago, it has not yet beGun, and there is no evidenco aa oC thi. 
hour to 1ndicate it ever will be bogun on a sc a le that w111 insuro national 
secur1ty of an a.lumi nu.m. Duppl.Y 1n th o faoo of any war rovorses. 

Fro. speech by Hon. Ha.rrls Ellsworth of Oreeon on ' ''Tho Aluminum Situation" delivered in the 
Houae of Representatlves, October 27, 1,4). 

* .. 
I doubt it the morta.lity rate 1n 10g1tlmate mlnlng enterprises 1s any 

greater than 1n tarmin8, aanutaoturlng, railroading or any other rield. I 
tlol 11noere11' that to vlew lIining as a pa.rt ot a matured .conomy 1a to COl.ll'"t 
di.a.ter. To depend alone upon a centralized govern.antal control ot develop­
mint at natural r •• ouro •• 1s to sacrlticL the sp1r1t ot endeavor which 1s our 
heritage from the founding fathers. 

Allan S. Rlohardson, Securitles Comm1.aioner, State ot Colorado, .peach before Tho National 
As.oola~lon ot S.ouritl,. Commls110ners, a8 quoted 1n Min1ng Congro8s Journal, Octob.r, l,q, • ... 

I belleve that mlnlng requlres more courage than any other ocoupation. 
It 18 like shooting 1n tbe dark from one round to another, tor ono oannot see 
Inside the Mother Earth. An individual who opens up a prospeot req~lr.s courage 
and vlsion. That, is why we must onc ourage new miners and ronder 80010Bloal, 
metallurg1oal, and m1n1n8 hel, - a8 well a8 f1nancial a1d when adv1sable ~ 

A. C. D. in Deco TrefOil, October, 1,.4). 

**. 
A tlme there waa when ooln overywhore freely circulated on the basis of 

1ts weight and flnenes8 • . RegardleG:; of ml ntage, whether pistolo or gulnea, 
louis, Clorin or thaler, It was 'placed on the scales, Its weight and value de­
termIned, and 1t crossed all bordors with n~ questions raised becau~e all know 
that an ou.nco oJ gold or an . ounce of Silver still wei ghod 480 grains on either 
aide or any tront.ior. Here, then, waS genuine "monnaie oourante,11 ~hleh all 
und.rctood and all aooept ed, east and wost, rIc~ and poor allka, ~ach w1th the 
modium best suIted to hls needs. It that syat e~ workod, and work it did, why 
not restore it? 

nGo Back to Hard 
traoting ReView, 

Money Which 1. Wha.t the People Want" by Rene Leon in lUning and Con­
September )0, 1,4,. 

*** 
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The luno}-lcon was c.dd rossed by Brig. GIn " Ray Hays, Adjutant Ceneral or 
California , wh o urged th o mining industry to exert overy .tfort toward a d. ~ 

oentrnlltatlon of govcrn~cnt. General Hay. trc.ced the dlvelop.ent ot our 
presont bur"uor~tl0 oe ntrallzation over n period ot 20 year. Bnd laid much 
or the bl&mo to"r tho start toward present oonditione upon the counties I 
w1111ngnos8 to !Jh1ft their responsibilit1es upon the state. and upon tbe 
latter ' s de s ires to seek Federal aid 1n order to avoid notioeable taxation. 
A return tq the assumption of 11.1 own r"ponslbl11t16. by eaoh politioal sub ­
div1s1on must t ake place before the threat ot complete Gentral1zatlon la 
averted, Gcne r nl Hays warned, 

Speech at meetlng of 
September 16, 1,43. 

Board of Governors, Californla Ch~ptor, 
Mining Congress Journal, Ootobor, 1943 • 

••• 

A. U. c. , San Fr~noi o oo, 

In 1942 ( c ~lcndar year), 54 million ounces of silver 'l7ere prod1lced In 
the Unitad Statos . Tho United Sta tos Treasury purohased 47.8 ml1110n oune ? 
of the G.omes tio SilvaI', and durins tho first ha lf of t he year it bought al&o 
small quantities of CoraiBn s ilver - - 14 million ounce s . The Tre~sury t 9 

tota l p~rchasos in 1?42 were thus 62 mIllion ounces. Actu~l eross Indys trial 
oon gumpt1o!l (tab l e 2) was ostlmated at 121 million ounce s. most. of wh ich was 
obta,i nod from fmport~ or -stooks. 

In addit ion to industrial consumption, the Government i tse lf consuoed 
n l a rge quantity of silver during 1942 in th o manufaotur. of 8ubsldl&ry ooln •• 
Tho precise fi gure 1s not ava1lable; 1n the fiscal y ear 191.2 the quantity 80 

t;lon ~u lJlc d W0.8 91 million ounoes (including 12 mil110n ounoes of cilvor minted COl'" 
forel gn countrios). Aosumina tha t tho same amount was minted In oa lendar year 
1942, t he tot~l industri a l and ooinage con sumption In t ha t yonI' ~a. about 212 
million ounoes. Deflcits we re dra.wn .frOIl! s t ocks , partly from those hold by the 
TI'"easury end partly from t he stock plle acquired by th e Ue t als Reserve Company. 

Thus f ar (through June ) in 1,4), both dome stic production and import. haY. 
dee lined. Tota l re~ulremonts, howevel'" , are expeoted to be larger than 'n 1942. 
It haa been ' G ti m~t.d that the Industri ~l consumption, both for 8trat~81c and 

~on,s8ontlal produot_, wl11 be Cr~m 159 to 16, mlll10 n ouncel , including about 
)0 ml1110n ouncoa for none s sential purpos es. If oolno.ge requirements In the 
oa.lenda. r year 1,43 should be t he aam. ,1.8 1n th~ fiscal yeur 1,42.9 namely 91 
million nunces, tho tota l requlre~ents for industrial use a nd coinage would b. 
some where between 250 and 260 mlilion ounces. Even it all consumption tor non­
essential purposes were to ~ bo eliminated, it ~ould s till be noc essary to draw 
on exi s tina stocks for supplies. 

From uSI1ver in Warti •• " by statf of United Stat os " a.riff CommiS Sion publ1 shed Septelllber, 194). 
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THIS CHRISTliAS 

TillS IS TH ~ MOST SOBERING CHRISTMAS SINCE THE FIRST ONE , NIN~TEEN HUNDR ~D 

,'OR TY-THRH YE ~RS AGO. 

AT NO OTH~R CHRISTMAS TI ME HAVE THERE BEEN SO liANY ALLEGE DLY CIVILIZED 

NA TIOllS , ~IlTH SO MANY I.IrLLI ON SOLDIERS, ALL so CO~PLETELY EQUIPPED nTH ffE AP' :No 

O~ D~S T RUCTI O N, AN D ALL so HIGHLY AND SC I ENTIFICAL LY TRAiNE D IN TH E BUSINESS " ' 

MUR DER , LOC KE D IN DEADLY COMBAT ON SO MANY FRONTS. 

,, :.:vIm B~FORE IN HI STORY HAVE so MANY !JILLI ON CIVI LIANS IN THE 7I ORLD BF.f.N 

CIVI NG 'I'HEI R DAILY EPFORTS, TH EI R \10RLDLY ~OODS , TH EIR tNC OllES , AND THE NATURA; 

iH:sc,.unc::s t.. NO RA~1 )UTER I ALS OF TH EIR COUNTRI E: S - IN TAg USE LES S, O.:CEUERATi.<: ·J't!H.~ 

CALUD W,\R, 

'fHE LIE, IT S EEIIS, IS GIVEN TO THE SUBSTANCE OF OUR CIVI LIZATI ON, WHEN,.1I TH 

I, LL CUR VAUNTED LOGIC, OUR SCIENCE, oun CODES 0 )' DEC ENCY AND OUR RELIGI ON , " 

,!!;;CK I S 1I0 T PROVIDED AGAIN ST THE I ND I VI DUAL ,\SCENDANC Y OF ~N ANBH I OUS IAADIlr.N -

'; C; 'l CK~ ~1R{JBER - TH AT LE D TO THE ULTIMATE MAELS TROM OF WORLD CONF'L1CT INT O ]fHl eH 

i~; lIt,V>; D.E N CAST . THE CARNAGE OF THIS liAR I S AN EVEN GREAT~R CRIME AGUNST TH E 

jJA~lC CONC EPT OF RELIGI ON TH AN I T I S AGAINS T THE ESSENCE OF CIVILIZATI ON. WE 

EXP~C T MORro ~ROM Ri:LIGIOUS TRAI NI NG, DUT NO T FROLI CIVILIZ ATI ON· JUDGING BY THE 

HIS'rOIlY OF P AS T CENTUHl?S. 

TH~N WHERE OO~S THE DU'FICULTY LIE ? I S IT WITH RE LI CIOIl1 NO. 

TH,i\E 15 NOTHING EItHER IN TH:: CHRISTIAN RE LIC I ON OR IN THE ME ANIIIG OF Tm; 

GOLDE N RUL?; OF HUMAN ITY THAT ilOULD HAVE DEURRED TH E COMBINED CIVIL RU LERS OF 

EURon ;'R OM TAKING SCHI CU LGRUBE R DY THE SCHUF,' OF TilE NECK AN D SETTLING HI S C,\S,£ 

;.D OUT 1937, IN 'rHE LIGHT OF THE SIUCE ... OEYONS'l'RATl!:U CitB!E: THAT !'lAS IN THl: L4.A01~AN ~ S 

HEAR T III TH OS E YEARS. THE TRO UBLE I SN'T '01TH RELIGI ON , IT 'S NITH THAT QU I RK OF 

HUII"1I lIA'<'UHl:: TII AT C AUS~S MA N TO SHIRK RESPOilSIDlLITI ;;S , TO TAKE THE PATH OF LEAST 

aES I ST"IICE, TO ?riOCRASTINATE. 

LET' S HA VE MORE OLD-FASH I ONED RE LIGI ON , MORE COURAGE - AIID MORE CHRIS TIJASES 

Ao Of' YORE, WITH PEACE AlID GOOD WILL TO ALL MEN AS TH~ UND ERLYING SENTlIJ.EN T. 

THAT IS OUR PRAYER . 

EARL K. NIXON AND THE STAPF OF 

THE OllEGON DEPARTMENT 0,' GEO LOGY 

AND MINERAL INDUSTRIES 
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PETROLEUM SUPc LT~S AND HYDROGENATION 

A bill known QS S. 1243, Introduo. ~ by Senator O'Wahoney ot Wyoming, hal tor 11.1 
stated obJeot the authoriZation ot "tho 'Ionltruotlon ~nd 'operatlon of d •• onltratlon plante 
to produoe synthetic liquid rUIII tro. co Ll 3nd o.-the", Iu.betanoe. 1n order to aid in "hi 
pros'eou'tlon ot the .ar, to Gonserve and lncrea.t the 011 re.ouroea at the natlon, and tor 
other purposes." Thl Burlau of IUn •• , u~t1ng under the direction and ' authol"itT 'or the 
Seoretary ·of· the Interior, 18 the agenoy r.e aIanated to oarry out the purpo ••• or thl Aot. 
Hearing. on the bill .ere held during Aueust 1,4) by a JOInt .uboo •• 1ttee at· the Stnat, 
Co.mitte. on Publio Lands and Surv.ys and a auboo •• itt •• oC the eo •• itte. on K1n •• and 
Mining at the Houe. ~r Repre.entative.. A report on the hearlngl haa recently been pub­
li.hed by ~he Government Printing OCrio. under the tith Synthetio L1Quid Pu.b. 

In .any hearinge before Congresllonal oom.1tte •• or subc ommltteos, diacussion. and 
atat ••• nt. a.1 aho.n In published reports nrl otten aad. by .1tn ••••• who have not had 
ad.quate experieno. 1n the techn1cal Clel ds '~nc.rnlng whloh they t •• t1Cy. rr08 the 
r.port ot th.ee h.arlns. on synthetio Cuels, however, on. &&In. the iapr ••• lon that ao." 
.11.0 •••• -••• re thoroughly 1nforae:d on the matter. thty dl.cu ••• d. Th.re waS a rath'tr 
surprllin, unanillity ot opinIon ·on the need COl" planning no. on u.ti11&atlQn at lynthetl0 
tutls to .uppl •• ent our decreasIng doa •• tlc petroltua .u.pplit •• 

It i8 not the purpo •• here to co •• ent on the .erit. ot the bill It •• lt, but rather, 
becaue. at the larg .... aunt of author1tativ. tl.t1.ony givan, to <;) set fJ r th a f •• ot tht 
hlghlightl of the lubJeot matttr a. pre.ented by .o.e of the .xp.rt .ltn •••••• 

Brlet · extraots of the t.atl.ony are gi ven blloy: 

"In Europ. the devolop.ent of synth.tio all ha.s. be.n dlotated by neo ••• s.ty. 
It has ' boen an IS8.nt1al incredlent ot survival. In taot, .. lubltant1a.1 • 1t 
not a maJor part - or the fu el employed by our Axi~ .n •• le., partloularly G.raany, 
tor fighter plan •• , bomb.r s , tanks, truoks, nnd oth.r ground vlhlol.s, as .111 
as the Dle •• l Cuel for submarlnes, i s the synthetio typo mad. Croa brown 00&1. 

"Th. Japanes. have exploited the oil-shalt deposits ot Manohukuo and. hfl.Y' 
built plant, to pro duo. a substantial part or th.ir liqula·tuel r.quire •• ntl 
thlrefrom. 

"Only the Unltld States, apparently lull.d by ~n. d.lu.lon that •• po •••••• d 
an 1nfinite supply of petroleu., has nlgl.cted to develop synthetIo-011 taol11tie. 
to the ata,. wher' th.y could b. utillz.d when neoeluary." 

••••• Ralph K. Davi •• , Deputy Petro leu. Ad.lni.trator tor War • 

••• • 
"In mo~ern warrare as •• know it today, 11qu1d tue1. are absolutely .s •• ntial. 

Over half (In north ' ACrioa 65 peroent) oC tho tonnag' or all supplies Cor our 
Ar.y oversea. is p.troleu. prod~ot •• " 

••••• Srii. Gen. ~. R. Covell, Director, Fu.l and Lubrloan­
Divls1on, QUartermaster Oeneralls Ottlce • 

••• 
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"You wl11 note that the ovorwhelmlng proportion ot crudo reserves ot the 
world, outside of the United States 11e s 1n Russia· 8,500,000,000; Venezuela, 

5,600,000,000; Dutch East Ind1es, 1, .. 50,000,000; and the Peraian Gulf oountries 

grouped togethe~, 16,450,000,000." (all in barrels, Ed.} •••• 

"I am impressed at the present t1me by tho higher grade ot the prospeot' 
which •• ·know 1,n the foreign oountries when oOllipared to those 1n the future in 

the Unl\,d States. That 1s to say, the all 1s easier to find abroad, and 1. 

round 1n larger quant1t!es, I 111ght add parenOth.tioally, beoause ... e have done 
the oa.1eot th1ngo in the United State. alroady. I might add that the 300 fields 
that hay, been ro~nd abroad 1n the las t 20 years have had an average estimated 
ultillat. prod~otion of about 100,000,000 barrels eaoh l while the average field 
(ouad at the pr.s.nt day in the United Stat •• doe. not .xo.ed 2,000,000 barrels, 
average, eaoh. 

"Noll', I want to 00.11 your nttention here to the geographic distribution 
of these areas -in the Near East and 1n Russia, and their overwhelming 1.portanoe 
in the world's oil trade of the future. These areas are as far 0.8 possible 
r •• oved on tl)1,s globe froll the United States. Bahrein, hore, where there is an 
4l11eric'an reflne,ry at thl prlBant day, is exactly 12 1 000 1I11es froll San Francisoo 
1n both direotions.'· 

••••• J~mes Terry Duce, Direotor, Forelgn Division, Potroleum 
Administration tor lar • 

.. * 
liThe next pOint . which I might .discus.s 115 the trend of exploratory drilling 

during the last fell' years. In spite of the fact that these new dlscoveries 
have fallen ocr, tho eCforts of the industry to find nell' oil have be en sub9tan~ 
tlally increased. 

'tThe number of geophysical erews l which Is one of our beat meaSures of the 
exploratory ert.ort, has gradually increased. Around 1'.37 there were' about 200 
crews in the Ci.ld l und at the present time this number has inoreasld to approxi~ 
.ately 350, ... hioh 1s tho maximu. for ~ll time. 

"So that tbe effort of tho indust ry, as far a6 fin ding oil is oonoerned l 

haa been oODsistlntly increased, a lthough the ' tendency to Cind the ' 011 haa 
deoreasld. 

I'The same thing is true o.lso or the nuab,r oC wildcat ... ,lla drilled. In 
1'37, 2,224 wildoat •• 11, were drilled and in 1,41, 3,264. So you se. that . thore 
has b'.n a . very d.finite inorense in wlldont drl1lings. nlthough the disooveri,. 
have fallen ofC~ ft 

••••• William B. H~roy, Direotor of Reserves, Petroleum 
Administration for lar. 

*** 
"When .e entered the present war w. oompla.cently assumed that our supplies 

of crude petroleum wore adequate for any emergency· that our chief and only 
worry might be the prob~.m of distribution or, In othor words, transportation. 
As the wa r has pro gr essed the demand haS increased a.t an unpr,cede'nt ed rate. 
Civilian use ha:s bten continuously aurta:ilod to divert more and moro 011 to wnr 
use, and yet the delland- i nc reases insa.tiably. TJte draft on many of our producing 
oil fields is now heavier than 1t shou ld bo if OUr ch ief obJ oc tive ~aS solely 
economic and efficient operation. Tho search for new soura os of cupply has bee n 
greatly acc e loratod , yot since 1'38 there ha s boen an average doclino in the 
annual addition to QUI' roserves. Thus a dlsconcort ine and probably significant 
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element 1s introduced Into the nationa l picture. Once again the specter a ri ses 

to plague us as to ~hether we have at last gone 'over the top ' and a re now on 

the s low decline t.o .. a rd inadequa.te re se rv es . It •••• 

I'The production of li qu id oil s from co ~l or all shal e comparab lo to those 
derived from crude petroleum should occasion little wonder . Tho raw =a.terla la 
ar e all hydrooarbon substancc~. Geolo g ic evi donce ind ic a tes preponderant l y that 

all " ere d erived chiefly from 11v·lng or ga.nl:ulls , eltne r plant or a.n 1 m,a l pr both. 

Compared to normal crude 011, co a l oont a. i ns a. n excess of carbon; honce to bring 
1t up to the gra.de of orude 011, hydrogen must be added. According ly, the 
Gor-m.o.n p"rooe s5 I G commonly r ef err'ed . 0 as the 'hydrogenation of ooal.' 

Il 0 il sha le s cont a in fino ly comminuted frn~ments of orgnnic matter, which 

hnve apparently been n rrest ed in their convor s ion by natur al distillntion to 

liquid Oil. E~sentlally the problem of producing liquid 011 from coni, 011 

sh ~ le, or other solid hydrocnr bons , falls 1nto the gene r al pattorn of the v ery 

fle xi b le chemlstry of the hydroc~rbon a roup and the basic prooossing will be 

fundamentally r e lated. " •••• 

"Anoth e r importun t factor that may fUrther increase t he demands on our coal 

roserv e s 1s the r~p1d depiction of coal oC hi gh ran k ~nd quality in many fore i gn 

countries which may result in incrcaoed exportation of coal from the United 

StateG. Ther oforo, the futuro demands on our coal resorves are not quantita­

tively predictable but may well be fa r g roater than the maximum p ro d uction for 

any year in tho past (678,211,,04 not tons in 1'18.) ...... 

IINow, with regard to the 011 Shales, the Geological Survey has estimated 

thut price permltting, appr oximately 92 , 000,000 ,000 barrels of crude oil i8 

recoverab le trom oll-shale deposits of the United Statos. This is approximat ely 

double the sum of al l the oil produoed to date, plu s the present estima ted 

re serve . Of this estimated quantity 75,000,000,000 barrels 11e in oil shal., 

oC Tert I a~y age that c rop out ohiofly 1n northwestern Colorado a nd northeastern 

Utah and subordinately in Wyomlng and Nevada . The e s tima ted tot~l quantity 

i ncludes also appro ximuto ly 17,000, 0 00,000 barr e l s believed to bo reooverable 

trom b lack shales of Devonian age in Indlana and Kentucky. Since tho s e eati mntes 

were made (1928), appar ently l urge additional deposit s of 01 1 s bale of Or d ovician 

age have oome to l1 ght through exploratory surveys 1n Nevada . It is germane to 

point out here that 1n orde r to use this great potential re 8 0ur~e of mineral 

fuel it would be nece 9sary to establish a mining indu stry comparablo to the 

bituminous coal-mlnina industry at its peak of productivity during the last 

i1'orld War." 

••..• w. E. Wrath er, D1 rector, U. S. Geological ,Survey • 

• *. 
"Crude oil and nntura l gaso lIne are produoed and consulllod at a ra.te estl .. 

matod ut more than 1,400,000,000 b a rrels per ye a r, whereas our known crude 01 1 

re s erves are o n ly a pproximately 20,000,000 ,000 barrels. Our pro sent rate of 

produotion exceeds the rate of now d iscove rie s several fol d and this s ituation 

h as existod for tho p a ~t 5 years . 

"For eXample, l ast yoar tho r ate of discovery of new fields and e xtension 

of old fields WaS only 60 percent of production during the same period . Based 

on pro sent intormation with regard to our proved resorves and tho r ate of con­

sumpt ion and produotion , estimates with r06ard to the l~ngth of time whIch our 

petroloum supplies will l aot a ro as low as 14 years and, with prescnt tochni ques 

ot findin g 01 1, tho life oxpoctancy of our petroleum suppli os barely exceeds 30 

yo~rs. However, it cannot al l be produced in th i s time for the mOGt ofricient 

production, whioh moans tha t wo shal l have to resort to imports to meet our 

72 
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requiremonts. To complete the pioture of our naturn l-Cuel resources: at t h e 

pre s ent r a te of production of 3 trillion cubic toet per yoar our na tural-gal 
re s erves oC about one hundred trillion cubic f oet wl11 l ns t 1n the order ot only 
30 y ears. 

li On tho other hand, our all s ho. le deposits .,111 produce an e stlml!.. ted ,2 
billion barrel s of all, and our conI depoolts whloh are our l a rgo s t s 1ngle 

natural-Cuel resource 1n round fi gures amount to an ostimated three thou Band 
billion tons. 

"It 1s apparent that co a l Is thl principal souroe of our fuel supplie s for 
the tutur., and 1t 1. quito oertain that with the necessary development there 1. 
surrlo1ent 000.1 ava ilable to supply both our liquid and solid ru.l need. for 

more than a thousand Y' a rs. 

11Fortunat.ly, the t.ohnic a l and scientific requirements tor the production 

of synthetic liquid fu.ls from coal a nd natural gas have been pr.par.d a nd the 

ground work is laid for tho rapid dovolopment of commerci a l proee 3ses leading to 

tho production of praotically unlimited supplies or liquid tuels from our re­

sourcos or groatest abundance, n a mely coal, 011 shalos, and natural gas . " • •.• 

"There are two principal processoD for the production of synthetic fuels 

frotA 000.1 and natural gaD. Ono of theso is the Derg lus procoss, which wa s 

d e vol oped to a commorci a l stae e by the 1. G. Farbollin~u6trl0 1n Cermany and 

which oomprises direot hydrogenation or conI ~r preforably mixturos theroot with 

hydrocarbons, to motor fuol and intormo diato produetn. Conunorc1al produ c tion 

by this proccss beg an in Germa.ny in 192 (; and has incroa.sed to an estimnted pro­

duction of approximately 95,000 b arrets or moro of gasoline per day . The 

lmporlu.l Chomioal Industri o s at Dillingham, Eng land, bullt and oporato d a similar 

direct 000.1 hydro e enation plant, haVing a capo.clty of .3,500 barrels of g o.so11ne 

pe r day. 

"The seoond process, known as tho indirect process, is t h at of FiBcher­

Tropsch, wherein 000.1, ll gnite, or na tura l z as is first convertod to water g a s, 

or maI'o speclfloally a mixture or carbon monoxi d e and hydro g en a nd t h on the 

mixture of ga ~ es in prop er pro portions i s pas sod over ~ cnt a lyst at rela tively 

low pressures (1 to 10 a t~o ~ phere z ) und tOQperatur e s prefor a bly of the order of 

350· to 400· F. to produoe ga soli n~ , Die s el all, waxes, and other produot s . 

':1'18 Ftso-her·Trop s ch process has 0.160 been developed In Germany with rour 

in s t a ll a tions, having a tot a l oatimntod c a p a city of u bout 7 ,000 b a rrel s ot 
easol!ne per day 1n 1940, which from Infor~atlon receivod by UG ha ~ ue.n incre a sed 

~ everalfo1d since . 'I • ••• 

I'Now, as to tho Berg iuB process for d1reot hydro~enat10n of co n I: Th1 ~ 

proce s s is ca rried out by mixing a sma ll amount - usua lly le ss thn n I porcent -

of a c n t a l y tlc ma teri a l s uch a s n compound of tin with a pproximately equa l pa rts 

o f finely powdered co n l or lignite a nd he a vy oil previou s ly obtained from the 

? rocc :;;:. , a nd pUMi>lng thi s pa ste i n to .:l h lgh-rrossure c btulI. ber to g other with 

hyd ro a en e a:. a t prc s ::;uro o o f ), 0 00 to 6 ,000 p ounds pOl" s qu~re inch . Tho tempora ­

t Ul'O of t he re a oting mu s s i s ma inta in e d a t 80 0 0 to ,00 0 Fahr enhoi t . 

" The 011 produot f r o m t he r ~ ac t 1 0 n vess e l ' 1 ~ ~opar at o d r ro ~ the solld 

resi du e of ash-for~i ne maLo ri n l and unli qu ori a~ l o c a r b ona c e ou s muttor an d 1G 

d 1 ~ tl11o ~ into 11Ght-, ml d d l o-, a nd ho avy -oll rrac t io n~ . Tho light 011 1s 

fUrth e r treat e d by p~~ nj nc it i nto u vapo r-phas o ~ o ne c ont a i n i n; a fix od c ~ta ly s t 

ouch Q D molybdenum or tuns~ tQn suICi d e. The au~ olin e p ~o duc t h.:l~ an o c t a no 

r a ti ng of 70 to 75 ~h 1ch, by tho ~dd ltlo n oC totr ~ethyl load , oa n bo incroas ed 

to fr om 80 to 85 or higher. 
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II'Four or five tons' of high-v,olatile bituminous coal a re required for the 
production o f 1 ton ot gasoline '. 0.56 to 0 . 70 shor t tons of conl p~r barrel 
of gaso line. 

IIThis figuro includes , the. coal noeded for power, steam, and hydrogen used 
in the process; 6.5 tons of sub-bituminous coul, ' or , ton s of lignite, aro 
re qu ired for the production of 1 ton of gasoline - 0.,0 ton to sub-bituminous 
coal or 1.25 tons of lignite, respectlvoly, per barrel of gasoline. These 
figures are bas ed on recycling the 011s heavior th~n gasolino to forM lighter 
011e. It is possible to operat o the process so that a portion of the yield con­
sists ot heavior oils similar to korosene and tuel oil and the Bureau of Wines 
has de veloped a modification for tho production of a heavy bunk or C oil by 
hyd ro a eno.tlon at lower pr'ossures of about 1,000 pounds per square inch. 

"High-pressure hydrogenation haS de,voloped 1n",0 an extensi,ve technology 
f9r the synthetio production of motor fuels and lubrlcatlng . ol1s. In general, 
the reactlon results In conversion of approx~mately 60 percent of the coal into 
oils and tars or produots oorresponding to 'synthetic ' crude oilsl cap~ble of 
producing relntlvely hlCh-oot~no " 6~Goline. ~he hydrogenatlon. procoss is also 
nda.ptable to tho treatment or heavy aspha.l tic petroleum, Shale 011s, a.nd t a rs." •••• 

ItF1acher-Tropsch ' prooess: In the indirect hydrogonation pro ,coss 'known as 
tho Flseher-Tropnch process coal, lignite, or natural gus is roacted w1th stoam 
to ,form water-gus, a mlxture of 'carbon mo~oxide and hydro gen. Tho mixture of 
gases in proper proportion, ,after puriflcat~o~, is passe~ ov~r a oatalyst at 
relatively low pressures (l to 10 atm05phores) a~rl temperatures ranging Crom 
360· to 530· F. 

"Iron O'r cobalt catalysts alone or mixed wIth various OXide s , ' have been 
found to be satisfactory. By increas ing the pressure a nd u s ing a somewhut 
difterent catalys,t, for ,exllmple iron cO!lta inlng various ,alkalies, 0. mixture con­
sls ting oC alcohols, ketones, and aldehydes rtsulted, thus forming the basis 
for the produotlon of various ohemioal derivatlves a nd products. 

"Seventy-two percent of the theoreticnl yield or 1.4 gallons of synthetia 
oil per 1,000 cubio feet of synthetlc gas has been obta ined. 

"That is, by ISynthetic gas l thore, we mean the Yater gas .e get from the 
co al. 'e a et about 1.4 ga llons per thou sand cubic feet. Whon natural gas 1s 
employed about) to 5 gallons oC crude·oil-like product per 1,000 cubic f oe t i. 
produced. On. ton of the prlmnry products 1s obtalned from about 4.5 tons of 
cok. whiah, 1n turn, reqUires the carbonization of 5 to 6 tons of bituminous 
co a l or about 0.70 ton of coal per barrel of motor Cuel. 

I'ln other wcrds, her. a.gain, a.::; the prev'ious wftnoss indicnt ed, you onn 
u se manufactured gas from coal, ' jou can use natural gas, you can use coke; 
you can use anyth1ng that has carbon 1'n ' it that will bu rn, and the 'yi 'old de pends 
on the qua.lity of the r nw material. 

liTho octano rating of the gas'oline is qu1te low (about 50 .. octane) nnd a.S 
1s us~a.l, increa.ses .... ith t 'he 10lfer-boi llng f ractio ns . ReforCiing and adding 
tetraethyl 'lead ' to the gasollno wll1 brlnB it up -to a fairly satisCa.ctory motor 
gaso'llno. 

"Tho Diesel 011 on tpe other ha.nd, as .. puld be expocted, d~e to 1ts high 
par~fflnicity has a high-octane value, so that tho process is eminontly su ited 
to pro duce thls product. The paraffln 
useful for t~e production of synthetic 
oonversion into soaps. 
boiline fractions into' 

The convors ~ion 

lubricat1ng 011s 
chloride has a lso been ostablished. 

Wax and naphthencs have bee~ found q,uite 
fatty a.cids by oxidat10n and sub s equent 
of tho olefin oompononts of the lower-
by po lym~rization employing aluminum 
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"In other words, 1n ~ddltlon to beIng ab le to get gaso11ne, Diesel 011, wax, 
and thinas of that kind from the Flacher-Tropsch process, you can, by further 
manipulation, produce good quality lubricating all. 

nThe first Filcher-Tropsch industrial p lant was pu t i n to operation 1n Glrma.ny 

1n I?J6 and by 1940 ov or 1,000 , 00 0 tons or li qu i d products wore beIng produced 
annually 1n Ge rmany by this process. Plants have also bee n bullt 1n other countries." 

•• ••• Bruc e K. Brown, ADs18tant Deputy Pet role um Admi ni stra.tor 
for War. 

• •• 
"Now, 00m1ng to compre8.ed hydrocar bon gases, 1n Europe there are 11 0 ,000 

motor vehlcl •• , bussI. and truc ks tha t are operating on natural g4S, aethane and 
eth~ne, propan e from the ooal hydro ge nat ion units, the Pisoher-Tropsoh prooess, 
and na tural gus .Ills, and so ml trains arl operat ing on aompre •• ld gases. Na tur a l 
ga. i. larglly .ethane. You can aompre ss that under 4,000 or 5,000 pounds' pre.­
surl 1n the cylinder, liquefy ing it, and you operate your motorcar Just the sa.1 
as if you had gasollne in the tank. Ge rmany and Italy have many tilling statlon. 
exactly thl sa.e as our gaso 11 ne tl111ng s tations, only t he ga8011ne 1& under 
thesi high pre •• ures. The tanks a re r ather heavy, they weigh tram 150 to 200 
pound., and 80m. of the truoks have as many as slx or eight at thl. undlr thl 
runn1ng board . II •••• 

"Wany EUJ'"opean oitie s a r e utilizing the methane gas tro& thl siwagi at the 
citles and ooaprlssing it into a liquid tor motor fuel. They are also using, in 
some motor vehioles, a mixture at ca rbon monOXide und hydrogen under hieh pre s sure 
as a MotOr fuel . 1 bring that in to indic ate tha t the wa ter gas produced trom 
coke or natural gas, it you wanted to use that kind ot a mixturo, can be a form 
of motor fuel. 

I'Th ey a re alBa using aoetylene in Europo with or without ammonia as a motor 
ruel, deriving their aO ltylene tram coal. I do not know the manutacturing co st 
or maklng aoetylene trom coal, but I wou l d not be surprised it it is th e o r~ cr ot 

about 5 clnts plr pound of acetylene . 11 

•• ••• GUBt~v Eglotf, Director of Re8e~rch, Universal 011 
Pro ducts Co., and Prosident, Ameri oan Instituto of 
Chemists • 

• * •• * ••••• 

AGRICULTURAL LI MI NG U~Tr.R IALS USED IN 1942 

Aocordinc to Rock Products, September 1943, Oregon used 26,500 tons of liming materlals 
on farms in 1942. This quantity or li ming material contalned 50 perc ent, or 13,250 tons, 
ot ertective ca lcium oxide, a nd is equiva l en t to 7 pounds ot efrective oxide per ac rl or 
Oregon l 8 oropland. 

Stati st ics or othlr states pres ent nn int erest1ng comparison. Il11 n01s, the largl s t 
consu.er at limlng materials on farms, u sed 3,773,000 tons of suoh materials having a n 
,CClotlve oalelua oxlde oontent of 1,584, 66 0 t on.. The unlt Clgur, Cor Illlnols wa s 157 
pounds or calolu. oxidl per ac re ot cropland. Kentucky had the l a rglst unit consumpt1on, 
with 186.5 pounds or oalcium oxide per acre of cropland . In Kentucky the total a.ount 
USld waS 1,469,804 tons of liming materlals containing 606,842 tonI of eCrectivo oaloiu. 
ozide. 

Allor thl s ix New England states u$ed )12,607 tons of liming mat erials conta i nin. 
159,196 tons ot the oxide. Tho a verage unit Cigure was 84 pounds plr Qcre of oropland. 
Thl loweat unit use was in Waine with 5) pounds per ~ore or cropland. The greatest unit 
US I was in Conneotiout wlth 1~0 pounds. 
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The six Mid-Atlantic statel of New York, New Jersey, P.nn'Ylvanl ~, Delaware, Maryland, 
and W.st Virginia c,on8u •• "d 1,821,437 tons of liming materia.ls containing ,67,393 toni of 

oxide. The highest unit use was 1n W,at Vlre1nla with 137 pounds; the lowest was 1n 
Delaware with 50 pounds~ 

Ten Mid •• stern atates (Ohlo, Indlann, Il11n018, Kentucky, Mlohl gan, f18cons1n, Minne­
sota, Iowa, Kansas, and Missouri) us ed a total of IJ,37Q,4,a tons of li mi ng materials having 
a I1me oxide content of 5,621,784 tons . Th e a.verago unit fi gur~ for t hese sta tes was 75 

pounds of oxide por acre of cropland. 

Saint of the s outher.. stntos .:l ~ ·" ell .'1. :3 tho Pacific Coast statos used a very small a.mount 

of 11me on t a rm:l. In 19 th Texa.s u 3ed on'lY 2,327 tons of 11mlng !.materlals contnlnlng 1,004 
ton8 of 11.e oxl de, or 0 .06 pound at oxl de per acre ot cropland. 

Callfornla used only 2.1 pounds of c alc1u~ oXlde per acre ot cropland, 1nd Washlneton 
u s ed 2 pounds. 

A far wl der us. ot llme on farms ha._ boen urged by state and federal farm bureau ~ tor 
yea.rs. Farll.rs real1z.e tho need fo'r I1 m1ng nnd 1n those stntel .here 11m. oa n be dell vered 
oheaply enough the l a rg.st unlt amount~ arc u~ed. In Oregon the price to tho farm er Is 
high oompa red to the Eno t nnd llldwest, and the ertoct ot prio e is reflected In the fi gure 
for unit conftumptlon. 

1n 

• ••••••••• 
PAST TENTS 

1:!2:i!.: For several ye a rs we've been on the polnt 
the Ore .·Bin, but ench tlme ••••• w.ll, nevor mind. 

of stnrtln,g Do IIPa.st Tont :l n seriel 
Anyway, it s t nrtg wlth th1s issue. 

\'ha.t IltnB.ine.r or geologlst is thore among us who doesn't have "0. pas t" •••• that is, 
who or our genus oannot opon his book of memorios to nn unDelooted page, and rend thereat 
a y a rn or a.neodote about wh en he oamped on an Andee and such-and-such happened, or a bout 
the time while surveying 1n t he Up sidodown Lake oountry tha t the Indian guide 8~t down on 
a hornots' nest, or ~bout when ••••••• you get it. 

Suoh accounts, based on true experionces, set the englneer and geologist apnrt tr om 
run·of·mine humans who are born, who live, and then die without veering fro II a fixed, 
prosaic groovo. In truth, mOlt men 1n our ca.lling have done more Daniel Boon1ng than mOlt 
or us have stopped to realize. 

Contri butions to t his series or "Pas t rents" frora. any and a.ll ot the protealion are 
herew1th solicited a nd .elcomed. Prize for t he fir.t story accepted rrom outside our 
department wll1 be an llx14-inch enlargem o~ t froa a camera shot by the writer, taken ot 
a certain 8cene in the Yukon a tew years ago. It's worth framing. 

(If the titl., "Past Te nts," a seemine ly obvious name, has boen prev10usly us.d by 

anyone tor a story or s,ri,s suoh as this we ar e not aware or it. If thro ugh lack of 
adequate search w. are plagia riZing, .e nre truly sorry.) 

••• 
No. 1. "Murder in the }hadow" 

1 took a good long look through the alidade telesoopo a~ tho dist ant ~ tud1a rod, 
trying to count the big red dots .hlch seemed to be moving up and down, dodS~g the little 
lnmbent heat devilo that ~ ero making a writhing serpent or the f our-i noh wide, paintod 
rod. 
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(It waS August, somewhere around JUnction C1ty, Kansas, and as hot as 1t onn get on 
the I1meston,.,dged mesa. of that oountry. Ky buddy nnd I .ere .npplng struoture to get a 
I1no on all possib i lities. Our boss had cautioned un to be very oareful nnd diplomatio 

with the country people becau se n c ouple of crafty all promoters had been through recently, 
ha d gypped the loca l on •• out of some len s es and bonus money, a nd had lett the natives 1n 
general quite hoatile to stra ngers that even 8~.11.d ot 011. It seemed ono rancher had 

aworn to shoot nny 011 aan on sight.) 

Another glimp s e through the eyeplece - to s ot the middle haIr on n g iven dot - a nd a 

no.a.hat 3tnrtllng Object moved s lowly into tho field of view. It wuS a pair of grey~ 
flopp,Y "ea red mules hitched to an old--fashioned bu ckboard , dt' iven by a dyed .. ln ... thc"wool, 
old weste rn plalnsma.n . bvon 1n 1915, this Wus a disap peo. r1 na: type i n that part of the 
country. 

1 twi s tod the focusin g screw a ~i to a nd moved the instrument slightly in order to t a ke 
a be tt e r lo ok a t the approac h ine outfi t , stil l a. quarter mile away. The hI Gh magn1fication 
of t h e transit broue ht the obj ect up to within yar ds of me. 

The driver wore a dilapid ated ten-BaIlon hat , blue nhir t , an d corduroy trousers tucked 
1n the top 9f cowboy boots, ono of ~tlich was restine on the step of tho convoyance. The 
man wus e l de rly, ga.unt , nnd mu s tachioodi altd he kept loo ki nt;; intcntly in my direction . Tho 
s leepy mul e 3 JoCged ::. lo wly toward me ",l onG tho dU!Jty road \'1hich I nott notod ra.n \fJ. thin a 
dozen ya r ds of where r:ly pl a ne tab l e and tripo d "::or o se t up. 

By t he timo I'd waved the rod r,lan on, oaloul a. ted eleva.tio n and oorrected d i s to.nce for 
the shot, drew n new line on the pl ~n ~ table map, and mado jot tines in my notebook, the 
~estern st range r had moved up a l ~03t oppo s ite mo. 3till he sta ro d , a~ I new could plainly 
~ee throueh the corne r ot my eye. It WaS n bit disconcerting, thi::. seone tram a Pearl 
Whito or Bill Hnrt thrill er· at le n ~t, my imagination star t ed doing dIdoes. That old 
sinner in the buokboard (I thought) probably could shoot tho buttons ort my hip pockets 
without stopping the mules . 

And t hon cam. reality, inde.d ••••• As the vohicle camo Just oppo s ite me and not 
thirty fo.t away, o ld 'Kit Co.r!Jon ' hollered, "'.'thoa," and his deep voice seemod to coree 
out of the earth . I wasn't Ceeline so w.ll. The mo.n glared a t me for a moment wIthout 
Noving. ).{y condition didn't improve. Then, cat-like, he hopped out over the wheel oC 

the buokboard, "pulled a club about four feet lo ng out oC the ba.ek, bent over and picked 
a Slab of rock out of the ro nd, nnd .tarted ovor toward the Conce in my dlreotion, 

Now, gentle render, you doubtless have h ea rd your wiCe (otherwise, the obje ct ot your 
atteotions) say, whill describing t he plays at a particularly vioious bridge game , "I was 
Just petrifiedl" - And you knew dallll\ well that she wasn't petrified or paralyzed or any­
thing like that. ~.ll, mister, your wiCe probab ly never stood by a geologist's plane table 
in the edg e of B meadOW in contral Kansas ... separated by twonty feet and 0. tWQ-wire fonce 
froa 0. mad-man holding a club in ono hand and 0. five-poun d hunk of Pormian limestono in 
the other. !hero are times when one's misdeeds paS9 fleeting ly in review. For me, this 
was ono of those timeo. 

And then ~y ~ustachioed ogre dropped his eyes , dismissing me, twisted his club into 
the slack top wiro of the ronce, nnd turnod tho o:lub propeller--liko a couple of turns thue 
stretohing the wire taut. Dropping the club, ho then walkod over to the nearest post, 
took a staple frem his pooket, and, usina the slQ.~ or rock as a hammer, drovo the staple 
into the post, thus fasteni ns the new l y ti ghtened fence wire. Then ho saunterod baok to 
the buckboard, vaulted up into the seat, and ~ ~" U ·,d, "Gitty"up,n to tho Dlules. 

I sat down weakly in the shade of the plane table. 
£.K.ll. 

* ••••• * ••• 
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